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Abstracts

Mitsubishi Denki Giho: Vol. 49, No. 9. pp. 622~27 (1975) UDC 621.221.4: 621.
313.1—3 : 621.316

Pump-Turbines, Generator-Motors and Control Equipment for
the Niikappu Power Plant

by Kenji Fukumasu, Takayuki Tokura, Kazuakira Mitani & Akimaro Takagi

Rescarch and devclopment on Hokkaido Electric Power’s Niikappu
pumped-storage power plant was carried out in cooperation with the
owners over a period of approximately 18 months starting in 1969.
The No. 1 and 2 units went on line in Aug. and Nov. 1974 alter some
4 years of planning and construction.

Although it is the first pumped-storage power plant in Hokkaido,
Niikappu is of the first rank in sizc, and has a number of features,
including use of a Deriaz pump-turbine, adoption of a low range
voltage-control-winding starting system, and control [rom a remote
lolcation. The paper presenis a gencral deseription of the Niikappu
plant,

Mitsubishi Denki Giho : Vol. 49, No. 9, pp. 593~97 (1975) UDC 621.221.224 : 627.84
Recent Hydraulic Turbines and Pump-Turbines

by Kazuo Hironaka & Masaji Seno

Recently, to achieve greater economy, the main demands placed upon
hydraulic turbines and pump-turbines have been for higher capacity
and head. These trends are particularly notable in the pump-turbines
built for pumped-storage stations, and such stations of over 1000MW
are commonly being constructed in Japan. The paper discusses recent
trends involving hydraulic turbines and pump-turbines, and the new
technology involved in the approachcs—R&D, design and production
—that are used.

Mitsubishi Denki Giho: Vol. 49, No. 9, pp. 631~34 (1975) uDC 535.4

Three-Dimensional Image Recording and Reconstruction
by Holograph
by Shinzo Takada, Takayuki Miyazawa, Yoichi Mizumoto, Kazuro Nishi & Keiko Chanoki

Three-dimensional images have been recorded on a 247 x32” holo-
graphic sheet film using an Argon-ion laser, and reconstructed using
an cxtrahigh-voltage mercury vapor lamp., The reconstructed image
measured 50cm in width and 30cm in height, and extended 45cm in
front of and 10cm behind the screen. To provide an image that pro-
truded [rom the screen, a 2-step recording process was employed.

This 3D holographic display will be exhibited in the Mitsubishi
Pavilion at the Occan Expo, Okinawa, Japan.

Igﬂzitls%l%ishi Denki Giho: Vol. 49, No. 9, pp. 593~523 (1975) UDC 621.313.3 2281 :
221

Recent Hydraulic Gznerators and Gznerator-Motors
by Yoshihiko Mori, Akira Yamamoto, Kazuo Usami & Kazuakira Mitani

Construction of large hydroclectric power stations is becoming common
worldwide, and in Japan, construction of pumped-storage power plants
is being pursued as a means of supplying peak-load power. Asa result,
there is a trend for increasing capacity, either by increasing size or
by increasing the running rpm.

The paper discusses recent progress in generators, and some of the
problems to be resolved, including air cooling, vibration control, thrust-
bearing design, and loosening and buckling of the stator core. Also
covered are the state of development of water-cooled gencrators, and
of new technology for high-speed, high-load thrust bearings.

Mitsubishi Denki Giho: Vol.49, No. 9, pp. §35~37 (1975) UDC 681.327 ; 548.144
Computer-Controlled Liquid Crystal Display

by Shinzo Takada, Hirotsugu Arai & Fumio Ueda

This liquid crystal display system, which is capable of projecting an
image onto a giant screen, was developed for exhibition in the Mitsu-
bish; Pavilion at the Ocean Expo, Okinawa, Japan. It utilizes field
effect liquid crystal elements developed by Mitsubishi Electric, and
by means of computer control, synchronizes the colors and motion
patterns of swimming fish with the rhythms of music or the human voice
on a real-time basis, producing a fantasy-like image.

Mitsubishi Denki Giho: Vol. 49, No. 9, pp. 604~9 (1975) UDC 621.311.21:621.316
Recent Control Equipment for Hydroelectric Power Plants

by Junji Yamamoto, Shigeo Hayashi, Hiroshi Yokota & Keiji Goda

In response to requirements for hydroelectric power plant control
equipment having higher rcliability, easier maintenance, improved
control performance and greater economy, many improvements have
been effected. The paper deals specifically with such recent and note~
worthy developments as thyristor exciters and the network stabilizing
cquipment accessory to them, clectric brakes, PID governors, and
operating control equipment incorporating sequencers.

Mitsubishi Denki Giho: Vol. 49, No. 9, pp. 638~42 (1975) UDC 621.314.22:
621.315.618.9: 621.3.027.78

A 77kV SFg Gas-Insulated Transformer

by Mitsuru Shirai. Matsuhiro Qkutani, Akifumi Mori & Hironori Tokunaga

SFy insulation offers a proven method of fireproofing indoor substation
cquipment for urban arcas, and Mitsubishi Electric has built numerous
GIS switchgear installations, as well as several gas-insulated transform-
ers. In an effort to contribute to the refinement of the technology
in this field, and its application to higher voltages, a prototype 77kV
3000kVA 3-phase translormer has been built. It was designed to
virtual commercial-use specifications, and has achieved excellent results
in tests of insulation, temperature-rise, short-circuit, and various other
performance factors, proving that the SFg gas-insulated transformer
is indced one of the most effective means of fircproofing 66~ 77kV
power-receiving facilities.

Mitsubishi Denki Giho: Vol.49, No. 9, pp. 610~15 (1975) UDC 621.221.4 : 621.313.1—
3: 621.316.57: 621.3.022

Starting Equipment for Pumped-Storage Power Plants, and Large-
Current Air Circuit Breakers for Generator Circuits

by Shigeo Hayashi, Junji Yamamoto, Yasuhide Shinozaki, Yasuhide Hombu & Hachiro
Fujiwara

Selccting a gencrator-motor starting system for the optimum compro-
mise of technology and economy depends primarily on the generator
capacity and speed. A new Type C 18kV 12kA air circuit breaker
capable of frequent interruption of load current has been developed to
reduce the complexity and cost of construction of the main circuitry
connccting large-capacity pumped-storage power stations to UHV
networks. The paper briefly discusses a varicty of starting systems,
describes typical installations, and deals with the thyristor starting
system, which will be used from now on for large-capacity, high-speed
machines.

Mitsubishi Denki Giho : Vol. 49, No. 9, pp. 643~46 (1975) UDC 621.316.71: 681.326
Applications of the MELSEC 710 Sequencer

by Masahiko Ishi, Hiroaki Kaga & Tsuguo Sakai

Mitsubishi Electric’s series of MELSEC 310 and 710 programmable
cquipment for sequence control are being used in a growing number
of various types of plants.

The paper introduces typical sequence programs that are character-
istic of the MELSEC 710. It also describes how the MELSEG 710
enables standardization of sequences, complex sequence circuits, and
reduction in the number of programs, and provides a checking func-
tion ample to meet maintenance requirements, showing how applica-
tion can be effected in plants of various kinds.

Mitsubishi Denki Gilio Vol. 49, No. 9: pp, 616~21 (1975) UDC 621.22.4: 621.313.1—3:
621.316.7

Pump-Turbines, Generator-Motors and Control Equipment for
the Okutataragi Power Plant

by Masaji Sono, Tadashi Ueyama, Yoshihiko Mori, Hiroshi Yokota & Akira Kenzaki

Kansai Electric Power’s Okutataragi pumped-storage power plant has
some of the world’s largest-capacity and highest-hcad equipment. To
achieve this, much research and development work was performed,
making it possible to deliver equipment of high reliability based on a
thoroughgoing system of quality control. The machinery has a number
of record-sctting features, including use of bifurcated runners to over-
come transport limitations, application of forced-air cooling and a
high-speed, high-load thrust bearing in the generator-motor, and
adoption of directly coupled induction-motor starting. With the No. 3
and No. 4 units having completed government inspection in March
1975, it now scems appropriate to describe some of the major items of
equipment, and the results of on-site tests.
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TN O DI BT BEIA @ KER R #uS KM TERCE 3
NTEY, SEEEEIERES & DXL X Y C OITTor I o
Hﬁéﬁ%“* FHILS 22 EAMERENTRD

R & kB o g e A A 1

r‘\ F

3. KERUEY FKkEDHEE - HE0EM

RO & 5 KAKER T #y3 KEDAARL - s bido ¥ 3 L
<, ENCHEEL CTHERRO=IHE - EEDHAL Twd, chicwtil
T 5 e OTEHWERCH RO D DOBBIC & ¥ E - T b b

v, OB T R Z BRI CEH Lo ofpE ok

TRVL DK R Gl ok - L - EIF

AP O — I CHEREA TR & Lk

T RS K L WIBIE~ L 2T 5 Lo0d 6 MUFICE AL
3.1 5%
KB FoS KO R B L
DER s0-A7w7 L, HEiRE J},*JJ?“ Fepbpi e bR Do BAPAT
< soT (bR s bt eE 5 &, EMEOEIE
HTd 5 camb,ﬁm*ﬁﬁaﬁ, B - &mbi e oh
Wi O - MR e SR IR R B B, e RuT K
HiC FWT I S5uT WOV EMETS ), xﬁIJM” EIRRC K vk
FEWRE% 54 5182, MK CPEILIC X 28 Y 1o OREIFHLE S -+
Sk L T S BBERH o R0 & WL 2 RRFEEBNA T
25032 T8 fod K suT B, fEkE0 2 ERES DIRNTIEIC A 7
% A00m D FEER AT T 5 R DE DT 50T TH D b, /FJ
PRI X B URIE YT - ??»F*;aa &) — 9 DB IS5 R
T OZERISIINE SRR RV RIC ST - TR X A AE /‘LF’.J
AIE bW, Bkl £ /M su¥ OLYHIZZERSR L 500 m
FTEELOLNDLA, ETOBOEREE fu7 KHED ISR ORGSR
VAT, WOHEET COHHTAEE R SIFVEELLND,
Fod K suT BEiEsEc A B ICHE 5ot S HAL, My
ICHLWEETCI b b, ¥ suT BRAMEBICE
B D e, PVERE TOHERGELEEPICES D $el5-0s
v DHifER ER R T 5w, EREEED RIT A EFIE TR
o HHLTH ST Hhl - E OWIC X DHFEDIFEC L Y, LFE
BSR % i 7o T 72 04 2w BINELL 72 3.8% Zwr, 13% 20z
6 D 25uL2 HRE st CERAHL, HEERETw2, OB
imﬁﬂﬂcfi%th’ﬁk%?{a T 237, HHEMCETRIE U A () LB
DRERD 13% 20220627 0L 2 S I~ N 2 T T 5 20
i%d PS T 03 MW 707 & fiu3 AKH suFi-0, ML~ BAPS
B 310 MW 535002 T8 fud KM soT IR 2 4, Bt o

HBONBLEHE, ikt
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PEHRT A~ Ko
Ehi—

A~ Rl s
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B Fr— AT
Wz~

6. 28—y TR

WA 5T KB EFEHE T2,

50T ORFGALIC I, BEED Fifhic & > TIUh BRE & LOi
BEREE O sut BHHBILTw D, $EROEEE st 1F 959w - 9259
Flod « suta—u Z2RHRCHEL, Thbi BBk YTl
A s, TS OEHEER LT, MO
« IREEEIT O 2 AT E R TRIB L b, Bl s
LW sut BT h, HEAERIIC D BERO suT It TR AR
T L AT X MA@, Phillipine, Pantabangan PS [y} 524% 5o
+ X LT TE Y, Seven Mile PS [fji) 2 438 suF Kb T
DFEERRHAT A EEPTH 5,

SuTR-v OILICEWTH BFRIFEIC & 5 ~—u &8 - B

596

I X 2ERIEINTA e Y A b, R &b B -
TEHoT2o Hith FSIEY 797 B o7 AKEL suT EEREHELE
iU T—E L BT A OF ”ch IV ER R S e,
5. PS 11T suii—v OITERT S

3.2 =Y U FRURE=-FY VS

ez s WCEREJIBORAE R H O THh bA LA, EDOE R
REEC -, BEORD R EE - BRI X 5 B
7D 7z ¥ 60 kg /mm? FLERAE I & BRI L /2 1o d ITERVEL T B,
2b-c % B - P e K - Pl PSEY Mo AHE b 2 X9,
WA b FME T-20d RIERHEN AL, —F r—vud
ST 5 26— F1od D Wl DL DOEHFEIC K 5 I A 8k
I, BB B~ TSI B B IEMEDSR <, oMM B i
% at-Fuod R S Loz, B 6. Sk A UHTE 261
Yo OREERIEE RT. BifE aE-FUuS RSB LL LR
HCERTw2 2 thl, HICRT &S e LTI SERgED
e DBWET T B BN <, a7-R—v & DB b il A0,
Ivo oSS BEEA X OFBHTOEA D MHEcd Y, BEHBRIC X
BHEAED BB I LR Z A RO RV L R YA D, AT TR
W% 2 hs Uiz 26~ FU o 25EN, il % I "B e it
b,

3.3 EfR4BEHR0EAR

B0 AIG A PV « iy F KEE D SRR ~HEM d RIS
TREERAICIER L T, —HERICHEFTL, VR Lo
VAR O « JEREERBR ORI L 7 X A TSN O E TR
HIDILTE L HE o T, PR & I T iz FEBER S KIE iR
ST Y LTEITS LTw 5, 24T % Tuotoass i 45
-2 I 7—0 R SO BiEM: - 5L - BERIROMIIIc X Y
RIRDD SuT D1ED, A1FA-v - Ehil - 0-2Y BALR « f-KE-2
A EBRCIE L A X OO ELE KL & F, BAECT S - B
ik & Procedure 58K L, %k - SUEECOBNL X 2 Hx
DEFHC CHHHAL TV B

3.4 AOROHEE

KH - RS AKBOALF & L CREESEL Y E%El e LT -3y
a8, WEEER L LT Agost RS Twi, &L dHE
MKumL@ca< REREDHAREB L2205 b LITER
F e aid, BEENC DITE Azos RO—fEE LT, 2HOM#:
XD 13 Ik h—Fe K BTk AMIL—u BB L Tw
5, M7. € AM3L~v FOBEEEZRT,. kb, iq
FU—v FREFANIRNCIHEDO MIBE KB L 5 2L ho T
D, TORD 72251 RICH~BIKIHR DR L, F SR o
L DSEEE - & LS BT e bilKED DR ER T b o
Twnb, BHEMIE s—xu B e UOREMEEIC DY ES, Ag035
TALT X DEEE b EMTRETH Y, R LTSk VA
Wbtk o-2) & bfﬁﬁhﬁ;@fﬁﬂiﬂ%d\é TR ENTEDLL
W, FREFBEBOEKD ZHsd ALY, Az751 & 020 ROHE
H%z?«f%kfmaocnaW@fﬂm , HHOREOYE
BEFE DR R ™ HBEC P PS M fod AKBEALF & LCdRLEHE
ICBIFIC A o 7o B h, BEWNHICEZ L DEHER L Tn 3, 45K
NFEEFZTTh S BEHBZOF & LTREEDIIC L > THD B
READTEREFIND, T 3 WHHEPEEL & AMIL— B O

LBERE R T,
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7. 5,450 mm A4S —o I3 (Sirikit FEE BT

£ 3. AMIL—v O (194% 2,000 mm LJ_[-)

mOA & & W OB 4 # #% (m) riE  (mm) AL
[P ¥ Tarbela 141 5,450 w50
X A Sirikit 90 5,450 v 47
Ak i it 8 W 17z 3,680 7 49
wooR R HI 3 60 2,800 7 45
E [ 5 P ) A 55 2,800 v 45
AV T vh Ukuwella 108 2,750 # 50
W oh K% 86.6 2,200 » 46
” EL 78.7 2,000 v 47
x4 ZHEHMNEORIREYEE
2 « & R kR e
MOA Rk 3 OW OB A ¢ (m) (kW) (mm) G SN
Vis4 22 v | Mangla 130.8 147,800 2,600 | Fu—g—y
U S A |Camino 320 83,500 1,143 | SrEEt
U S A | New Don Pedro 137 63,400 1,220 | skt =2 — v
A 3 2 v | Ukuwella 89.4 23,400 1,330 | kg —za—v

3.5 #HEFROBRE

2. 3FTHIRARA L &, KNIFBHOKK RO RFHERC X
D, THEWML &SRO AITE-CH 5, KI5k
B & U CRERIT BRI RH T T s, BB -
ZEF Y RHOREICH G T, RO BB BB B % vk
U7 PID S 2B & e BRI BROTMSICD 528, 24
L BT B P A B & L < Kootenay Canal PS [ 146
MW KH K U Pantabangan PS [fj7 50 MW K #iic PID FHEE
BALCE Y, & FPREMNAKE - K3 KEIC DA IS 2 # i
bbb,

AREEOREFHOEE 2 b, KBRIBCEELT A, »A
B, AKEHE ETFA IS~ DR & ’E‘LOJ D Bk & % (g
[Fj KH5, TOAMNDEDICE, HHKEC CBICESEZH L Tw

L5 KHAK 5w Th REAREICHHR 2B L, BECETT
THA~OFEMFEETTS &Rk, KHEH A1 FN-v & O@BIKc &

SABOAUB S Fio$ At - Bk - @I

h BHEGIE % 2 L 5 B KER UK O @bz
KREFEAERFIR & KN SEEFOREFEDOH A X b HE
B2 eEBELLNDL, DIFICHEEBEEL 22520 &
LTDz DHlHDBERE R k=5 o

(1)  Bapooit

AKRAEILRHC IR I D i & b B DK RS T
5,

(2) Synchronous Bypass
ARHFHIERICRIEOERIC X Y, KEHIIFRbE
HEDORROIES % 5 e e, A1 ER—u ICHTIL,
B BRI 2EVE L, Wi Tof~od#s%
TEICERD,

(3) I kEksE

KHEDIEFFILIGD 1 PR BRSO %, A
P L BHBOKITE LA ZFRT B e wd, HFOH]
HBEOVER 21T, R R R Sk TR iu L7
FE LT 5, AEBIMPN, BOKAREEOSY
A LE U i, A P B SR % EEJJH‘J(C
P 2 TR CE 2 L S ICh > T Y, SAEKIEORF L4,
i3 1 L hoTw5,

LR BN AR EIC 2 BRI T B A5, 3 IR i
O 21 w7 CHRIBICEEORRR-cEF 5 L5 ks ek b,
KEHOFHFIH & & bic, FEPIKMROMFWREZII21 5 C
ERTEBRECDOFRIRIHD 2w P:Uvér v, KO e L
THREZC LY, AHEFEHTEETD 225, BRI ORS
b fio—d3-v —jm_»isK—ﬁFJLfcmwnym = 4. ¢ C il R R
ML 5B P oM %745

4 v 3 U

KER O oD KEC DA TRIFOTA R & D F & ik, #EoH
RCHRDB € L3 TE A o A, REREEER & L CEER: D%
EERERE Lie 507 BZD » 50T WO - AREESE%
V7o AR TS - FERUEC & 2 BRG] - B roe-duz R
TARTFHTC - R OE AL T E 3 U i A3 s o g
TRICE W ARbITnd, 5% b 2)—v1ind & LTOXRHDEH
RO—IERICE, BEIRIEHBROMACT T HEDFX
MBS BB EFRIC LTS, BUkE LD i > TR BIC
ARG T~ 7Bl dahciREEECh L 312
b & LRI bBFE N THE » SR DR BHICKE
Dol PR EN D, C I EHBIRE R T 2R
THRETH D,

E £ X M

(1) e ZHHERTHEH 10, No. 1
(2) HEEy  SHERITHE 9, No. 5

(3) 550 : ZZEHTHH 2, No. 2

(4) P53 - =EE TR 10, No. 1
(5) #ME2»  ZZEHETHE 10, No. 6
(6) HHizs : ZZEEITHER 9, No. 5
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UDC 621.313.322-82:621.221

i&d)ﬂ(i%ﬁ%ﬁvﬁﬁﬁﬁ%

MoHREEr A W FERM - = A —

L & 2 &

FalEEIc i U<, RBB A KNIRREATN TR TH 20
D TR (B 200~600 MW),  {IE##H (100 rpm i) Ol
KIGEEDS & (IR R U Ko BT 3‘*95]!&@*7]%(’? BZ LK,
N R D K HBHFE % e IR I HE D 5 2o 08K & #nmnﬁ“c’irb )
7, E-o IR LT @ijutuf 3, N S BERR
NTCn B, WABEIOREIEE D 5 e KERED HA( )k
MAEW b, FEEHE D BRI TARAR - Ebo—®E L E -
Tnd, REFCR, HITOFRERO MRS U3~ & [BRE s 2 3
L, BICAKREHIFEBR O PHTE O BUK B UEEGE T 252 + ‘hh
Bt % N3 5,

2. EERXFEROMER

Lo, AR CEA-cEVEE L @Bl sh o a Bt EE IR
BUREENMEOERE T RT. 1. rbchbWbrhloic,
BHAEcRISEAARE, REBIEcaE#EaRErZ -0
ﬁ%@f@éocwﬁ%mﬂmtrgzéca@,m%@wﬁmw
TN EH 228, wFR S REROMERFICSE x SHL D25
BENSHETDH D, LEAGHXORERO MR 2 et 58
oy 0, BRAHEFEIETFOMECH D, TEE VDL
25 &, WJIFRE Rk 8.0 %) B CHEME-FO R KR SE FEIE Y

6 CRY 160 mfs FEE) L b FRO X 5, BRI E VA Xrpm
OB TEHT L LN TEDY, ]

KVA = Fod2inz=8.0d2n  +ovreoreereeeeersesininiicinees (1)
Vo= =120 LT ARSTAS -worevsvrmrmisnssisieinis (2)
V= B [60Z2160  (IfS) «ovrrererrerommerneencnnens (3)

=155 (FERRENED B &
Rl d=RETHEGEEETHME (W)
I=fETH0E (m)
n, =5 B OSR KIANE 0% (vpm)
S=RgH (o)
(1)~ (4) 75 60 Hz % filic & hit,

VA« 723212000 X 10T vrvvermreerianereenacaicnn s (5)
COH(5) DERE, FEHICHETH - THBC TR JIEIETE
DEE DT DR TE D, K1 ICHL ARSI, T
MRLAEDDOT, HREFICEL TR CEBDP D, Hll Ve @
By, A% 170 mfs & U TR A R 726

' 0)‘1&5‘? LD < FTh—RTh - T, SEROFHBICEEL T
i, RO RA BRI 2 B C ISR BET IR B ORI 1) o0 TR, s A
O¥—{LH M5 L 5FERBLATLE R DL, Yudor ZHA LA
B, [ElEEE AP OB ory ORUE « BUE ORISR A&
CREEAECH S, B 2. 4% 320 MVA, 300 rpm B0 1/5 R
EFLIC X B BB RO—FlF AT, T OMEEET, £ |

598 * WFELIERT

700} =
gool- ° o BWEBH
w BB
(WEDIE 7K A5 5048)
. s00k o
= .
>
2
400 }-
R e
H
S B R L
ugn -
ay a
200 % o
W ‘o g
100 |- R
t i I i i
00 200 400 600 800- 1000
E%g (rpm)
L. SR A SRR B SN 5
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/
——c—— RO /J
000 o EEEYAFSEER
/
/
//
E\i J/ /
114
O /
,.<

//
/ 1/
/

0 _/ ,
0 50 100

B E (%)
B 2. R

% & BA PIS 1) ORGEER GBI 070 DRUE - k%
HE L e

s R O BRI, MRIGTAE 2 o < B - B 2 DVERE
DK% b 7 bd o BRI CR, BREIREE & B HE )
T LT % d, FEBERGOSE &<, RiEFE
WOBNOE—EREECH 5, ih tuy OFREDS, EHEcZs
B E 2815t B & CFIc B ol eET 5, Ll
Bk iy, 300 MVA f, 400 rpm B o> s Agy flio i)
WHTHB S5, TD o352 IChD LFEMIEL b 3 LA RN,

SR - Vol. 49 « No. 9 - 1975



e

o

ey it W Il IR 4
#OA & % OE OB 4 I ¢ ! v ay ! v f(‘m‘n;‘ jafw* B R 4 i #%
A ®;owmo@ o 2 367,000/320,000 k' W 18 214 50 o = B 1978 R
B oW e oh B E ~ A Kk 2 320,000/314,000 k' W 18 300 60 LN 1974 SERm S
W7 9 v o vy ov o v 6 283,000 16.5 95 60 o X 1976 SFE
A=A bT DT Foaw oy k-3 3 278,000/263,200 15.4 188 50 o ox 1969
A—RPTIT F 2= » b-3 3 278,000/263,200 15.4 188 50 o2 X 7B 1970 RERHE
WS oA %X x5 Vs bl 3 264,500/230,000 18 120 60 o x 9B 1972 gttt
nF K — K Y= 1 200,000/167,000 13.8 257 60 [ 1971
M7 9 v oa P rd v YA 4 194,5007170,000 13.8 120 60 > =X 1973
Mo + P b B N 4 184,000 13.8 &7 &0 > E OB 1977
W7 3 v or IV¥IAF—3 2 170,000 14.4 8% 60 o EF W 1972 e
& 4 vy % o, b 3 158,500/132,000 13.8 125 50 » X B 1972
MM WO oa T 74 B 1 146,000 16.5 277 &0 B X O 1972
TAE Y Fy 7 E v v 7 4 130,000/118,000 13.8 231 50 A - 1973
Bl oW o® oo ES fst 1 125,000 16.5 257 60 o X 9 1967
el W F bt )2 4 115,000/100,000 13.8 360 60 3 i 1967
#OW W N % e 2 111,000 15.4 200 50 [ 1968
Tomomo® m F by 4 105,000 13.2 167 50 xR 1958
E g | # b 2 105,000/102,000 k' W 13.2 231 50 Ho X B 1973 RERIE
I I )] wWomom - 2 100,000/100,000 k' W 13.2 277 60 o X 1968 TR B
2R ITHRBEENHBL ML ARERERT
B U % OIHFROMMEAAEIRENCTT 2 b, Bk 28 g e o T OHINO LA TRER L OFIEHRD ), EfET Oy DT, 4
BEICHTE LT B, EICAKHEMZ LRI MEENSINEE NS, ¢ BABEEMINT LD L Bbhs,

MICHAT B 72 D MRS, RCBBRERE ke o
TR 957w b BT X ) 250~300 t/mm TRIE ORIRER TER T B B
BdHD, LALADb, H5EEOHEHENE TIRER ORI <1 %
BrwriEbns,

252 b hEOMBALE, 1 RARSEF ARSI DIEMA T 5 <,
HSHER U Z OBRERF D 7 T IO TIE M AS
DEEEPETHBECLRES T T AR, BHETRE 555,
f BOHMESEET5c LRTESRTC, fKkERYE 2 5o

BARERIEF ORI TH B, LRbdBlo T & <, HEAS 2
SR DEHI LR L T3 v, ¢ OFHLioxiL+ 3 Bifs©
B3,

BT 21 OEMOR LI L v, BP0 X 5, kR
FEREE 200°C O - qo) B E ML, FREEEE LT
FAICTit2 2 2 & R LTw 3, FefEeATBE~0 F BRI
G 2 L HREE 140°C) OFMAMNEBE T 2D D e BhiLn s, B
ICIEF#ODRIHIRE S £33 20, ﬁ@fz@*ﬂ SBBETH B,
TRODBELOW 52 FUHAT b ORI REECH 5, W DL
IR E Ui #EsgiE L, o s Ba - /c:]"’JEziii 57

%, PobORIIRE T B 2R L A eHIE LOTHS 5 v x5
SEE T DB — gk LT e & 25 5.
R L CHICUIEL RO RERRIEHE AT, $

HIN 367 MVA 43, EINORARAETSHMTD 2, BATEETS
L0, SHBERARS CBASR, BEITCY IETONYE-H
BITbID . T/E 146 MVA Bk, THEHESEBREIEO KRN C
o ESMAIG ORERET, 1380 ERTHEEERRE Ay, T
BIEEABR R X, EREE RO & B\ F - TR, $a
A UE 10t 2 EOBIAA A BENT 23D L Bbh 3, 4t
[RIRET 2 R, BB T OAT A S R S 0Ek &

BOE DAREFERIER CTEBBDIE - 77 - 1K - TR - =5

3. IKAHEEHR

Ll U e X5 iR I Sl 3 5 BIRY 7n DRI, K1z
EROEMATH 5, Hihcix, BHCHERH 37 £ LARBHFEBE D
PHFE % D BT o0 R UHIR h~2 SOFmEAT, 210 @
TREESH - AR LS 7 & OBERESEIR-P R IR AR Bl U 4K TR #t
DRSS T L C& &, T DFE, BET 211 DKEHI
I“]@LZ:&‘%»JHJH B E, BIE 1, 000 MW 0> a-ty REHE
P Td

R\~ CIEF 45 455 b [HITET 310 DKGHIF K OBIFE 2w, #
AL lis T FE h-2 A & OWTEETE, oL 5 e
THAKED -y % ¥ OBV O 2 M- CE Ay T
N B OFFEER LT, I 49 48 3 Hic 30,000 kVA K éHIKHETE

3. BEiEEoNE
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EITTNE

4. SEEEO R & WIAREE
TR L AL &o 3.3, ZosVekoBEF A CEET
ONEEE, ®4 BEOBRMTeH D, DTHEROBER U
BSRIC 2w Til~ 5,
3.1 RfeomE
SBOMHR R R 2. IKRT, EHETE, EefPRsEER MR
% 400 MVA, Sldrpm QT RELBELZ->Twd, Th
DHAHKRIE, 1EHxY 2 WFIEE & LTRiR LS D,
EEE R LMD LS ICT B b, BUSTIHIRS AB XS

% 2. BV B

Hy 7 (kVA) 20,000

i e (kV) 8

i [ % RN (rpm) 810/1,290
FiN & (mm) 2,800

5] 5] # (mfs) 118,189
¥oowm W 2 9% 6 F ~240(15¢)

i BB E M (A) 4,050
oW W (Amm?) 10.2

7 w # & R (Umin) 126
ok ok (kgfem?) 165
A o F m @ (mm) 3,700

& % o B (mm) 370

5z oW WO N YL
® o o®w % (Amm?) 9.2

¥ AW Ak B (Umin) 33

A H o= h o v o~ A (mmé) 165

LTw 5, BIEFREAME 189 m/s OE0LIICT 2 5 X 5 KEE
INTnSE, EOAHARE 4 CHwT, HUKEASE X Y [
WICAY, ROPIcERT b azuz Bk 2 EAE ONER
&T, WRHECHT A S 2tovsy AT F@BY, Eikbhoy
L5 fqS TERRK AT E e Dd Lk TouF A3, MR -2, ~ed ®
EYEET 1L ICAD. EARFEREORESE WICH - T, 28HE
DNE T R CHIAGEA S ORI h bHHTE N 2,

SVEHSOMIARERLEE 4. CRTEH VTS D, HEAARMED
TELRE, AqAz EBSICERT 2 140 HHIE T 5. $ 4, BRR
EOFEGE, © OREE RGBS & L, KK OEIFRERE
DFERFT» T\, MAKDETZHAE, 211 FRERM UHIE
fi-2 ZERN T, TRTHEERCENZ 2502 BE L. 27
LUz o EEEsE, TIG #iEd $o0v ety THVA 50
GEAFH L LT Do MR -2 & 21nwd LT 25002 F L D
i, FT oLy tet HRTH D,

%= 3. PIRHBRA URAV R R

(a) PA¥ERBRIHE (b)  BVEEEERBIEE

% i 54 b jE] # % E ® 7 7 B b }E‘ # B I 6}

1 RaAn?5 1 | I IR e R 7 ¥EERT 7
(1) #EoH54 (1) by (1) kg
(2) ~v X554 (2) MEER (=947 07 (2) Mok

2 W T (3) [EiE, WEN (B4 72 v 8 i

3 il 74 7% G 2 B, Fffle—13 v (V) [EHET- R

4 A T AR o — = GRS B3, IO, REREED (2) MsTHk
(@D 140k a3 (1) Ak HERE A, TT e
(2) Eststk (2) R 10 AR, Wtk
(3) Wit 3 B (1) 7%k

5 Ad = v— kRS (1) i, BRED, BENRUERN (2) N» ik

(2) fms
4 fitiACH A3

5 R, R

6 R

(1) Feokaiik
(2) #A#
(3) %t

(1) v—aidfE
(2) EEEEH — A P ofiii 12 & HAR B

(GBI 38
(2) EHeHUE, ARALTE 13

LG i LI H B ARIE

(1) o—2af @
(2) =F—rahk

(V) gl e
(2) e AT
A HIAR R

(1) 1 R@HAL o
(2) 2&EHAL <
14 FARFEEH
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701
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60/~

50~
FokE £R o
-

. (ke «
i [§ | 2 3 4 S [3 7 8 S 10

30

B (min)
5. LIKEHKL < o8& O/ET 211 DilEZ1E

3.2 RIFOHEER

C DEWER R BWET 10 B 7o » T T - 2 BFEEEBR A U © DRtV plic
DT o TR O EHE 2 R 3. T, BET 210 2BHK
ARG R CRIES A D F-2 1%, BECHEiE T nxzd o™ Lo
HLOTHML, LITHREHEC DTS 5,

(1) [EEET s f-a DT KR O ke g

[EfiET- s f—2 i, PIEE 127 mm @ sopu H-ciailo B it
100 mm, {4 BB ATEAAETERE X 40KV mms LI Et® 5 (Ji/E 05
~ 1 psfem OHAGEARIBIC VT £ A BME BE D UER 1R )
9°C It BT H 500kg, MITF70% L3pEcE A < b, WIE
BRI S 400 kglem? LB ENARIERFH LT v 5, 0~200
kgjem? QNI DR LEBS 1 HHLESEE L 225, BARRED
P4 < A <, 400 MW fss-odeliE X h 2 i i Gethic +20 &
BrdoTwd o MR,

(2)  MKEABEEH 2h-hn 2-0

MR AR X, Fme Lol (ENEM) & 452k h-fo (EEMD
DHUELED NZAL v-L Db b D u— HHER RET 5 20,
(B 2 B O S -CREE L, 4z v-u OEEER & B
DB F TELZTPILTE IS CEEINTNL, cOH
BEREERCETTL T EE N, - KE, [EEE, Bhofps
T BT To e, FOEME o MR USSR A SICD
WO, RSB T A EHAMARE S C e BTE A,

(3)  1IKEGHIKL + Wia b

KGEHFRDOHIC Y72 > i, 1IREHKGEK) Leiitabsd
MAKBE Ao b X Y E5w S HEMNEST 203 M- TE { &
BxH b, B 5. &, LIREHAKBOES DBEEF 21v DIREZHL
FRT TOBSORY LAE, O OHiKEY &0 - Sl
BEBARE L O HEE T 2 2 EBCE, e TD Ry
J LAY ED L ERTE D, A fud HATE L CRBE
KEFFS LKL, GliEARECY-IuJ BEPEND, choh b
R ORTER CCLERE T2 2B T EHTE .

(4) AN LR

1Ay CHWPHER~D A8z [BEZH U Tr %, MUKHEAETL
T & 720 A AR ER ZtE A LT, &5 #EAEET 2 52T,

SO KSR TR TI + #F  1LAK - SEUERL - 20

KiE  40C
BIEE A/ SXFEE 15 min
204~
10
5l -1500
- el -
—~ 2 a1 AR 200
£
=3
s
w —~
S -100 ¢
i =
B 1
l;r 4 \ P B E5
& "R SRS H
2 0.5 \ s n ~ 50 ;;’
\ B
\\ %
-
- n
0.2 -20 o
0. ~10
0.05 - ds
0 0.5 1.0 1.5 2.0 2.5 3.0

B R (h)
6. MUKIEIE S ERE S DO — )

g;r

ABE RO —F %R 6. IK/RT . CNOLDFRIT, (4w FedE e 1
Fo ZHAHO Ay WEIRES & LHSE L 2RI E BIE—H T 5 ©
& ETERR L 7o

3.3 14,000 KVA Z24LElE

Bglowt, D I b 14,000 kKVA SR A (3 ) A%
TEHEL, BESIEIWERTH D, HeE T R0, HAEASEE
KUK B e AR ST LTl L, B0 o0 4 A GBS0 L
oo SEICHRF &b Y 400 MVA Foosabfsi 85 L At e,
14,000 kVA s BE « i R CGEIERBOBRIC X b, FEER
DN A BAA B LIC-H %L LB ikl 2 8 o005 3,

4. Sz M=

252 b WSRO, EEHAREREEDEIC s U 5 kx aET
DD, HHE N E T 252 WEOBRMINIR D w2 & & Hic,
200 MW DL LD AZ % 18 LIEHI 41 45, 3,000 po 2321 il
TR W, MR R N L 2. B L R ER &
L TR RO—HE RED L, ZOMELERE— PS X 519
w b3 PISH T SEERHCER L, TlEi* 53wk, L diclio
B @ REEA BT, WA ABERE TS 2HIE T - 25,
Z OBENOBKIEEFTE S A E ST s on, 2520 Bl
ZDEREN S EEER E L LIRS A (D ES 2 b D & & o o
252 b WS DA 2R TR & L T, SSEIET  pa
(kgfem?), GWEHHBUE : vo(mfs), PuwX vy, Colpwm R EZAN DL,
7oA, e R ORI OIS O R T
RARCHES e LTk, % Aol oBEX(bD 5 2 st
WX BEEERIR ORI, GBGRE EF, BRS¢ FEiiomkrss (B
TREEC 5 (ADEL & FT) DGk, iz 5 () P bl e &
el - IRADOHBEAERD L, 2D L5 A T 252 b W3 o
VB, RO LA QAR 5157 O 1 IKBTeaR Bl 25
LHES (MHEE LT, MEROBRIECEIE & L ComI A
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NO. X e Pmx o Y —F AL AR A VL REEHE I AR
1 B4Rk 1671
2 R 1184
*73 R 840 L :
ST 965 i
5 TAB 395
6 K8 806
sk 10 YT T B 798
I\ O 3 a7 1) 785
% o9 | el 1332
12 10 A 2713
B MR B 2671
e . iz C 7518
2l
E © IRTETRER O IBIKHE
S a0k BrikiS s F(A0C) o mamranminks
B og x ETEIT 0BG
<) °3 o2
[
% 30 46 45
gl 4 RER Sy F(50°C)
= 47 SUiy K (50°C)
200 o8
SHRFRERE N EE
, ; ; ; ) : : : IR ER BRI TE &
1058 aa ) 30 700 B RRAE
WRTFHIES Pm (kg/om?)
B .7. BVEEEE SR SR AR R U S o P X Vo iE

BELRE

J s Loy E)

o } TBHERRR ) MRS P2
(FA{nyzto

A } TEHBREONSERRE EELRE

4 (A1) 7 b EESREES ) DA
o

-

601 HEeNvF B

| e
50~ )
a0}~ ] \

BEKE

BEEEEEES T (C)

30~
20}
ol )
?;j i
Ao
@Jﬁ To=48.4m/s
0 i Fil 50 80 70

EHEEHREH Pm (kg/cm?)
8. R A S

B CHEEE S SEEIRICGE L 2o BEORE® T, i3 Ao Ok
EWE SHOTEE LY H5 7%, mAECEET 2 8EER
B 5415007 Aol 2520 WE-CR,  HHBEES O GRE L% iR
HEOPIICE? OB L AT AR A LRV, DL S tur £
o b HROWEHEREE BT 2RO RTFR, 5% Ayt OEEIE
ko, CRMMBENSE, BEC S B A USIREEE D b DK
FIHECHRE B, Mboi, HEME L AR ST LIEEED
252 b EEF ST 3 20, Bvi s Ao OEEBRKE
X DR b DICGETS B, IR Ao ¢ OREETE
IR AEREEER R A L, BEC S EREO X0 OEBDRE b
W&o SEEAEICIE ~ DU Ao, REFRIC X 2SR E
252 | Sz OB E S L e (B 2 RUTFREE) o © D8 2 IRIF
ZeRkERC Ik, EICEREAKSR 252 Wiz O & ARFRAOHERS

602

9. W%« RANEZ IR IEN E

Bidh fTofko FRMIBLT I525797 5L PEBTHALC,
252507 O Hud VK X 2 liaiRRick 3 2 AEERT R o &
Base, % 5 U OBIEE & &b T o 2o

C D 2 KRB ST, SEICHEME L 2Bl & RICRT .
(1) ¥ 105 MVA JEEHEHIH
252 T 1,040 po, Pn=36.0kg/cm? wv,=329m/s(® 7. &),
3 Ao ¥ R P EEE /B HmE=0965=]l tH 50T 1-
Fao AR E L™, BEMT SRR 60°C (HIKER 20°C)
CxfL, s2i#iE 54°C (iR 13°C) Th B,
(2) Bz x BOR 320 MVA FEEREE
252+ TiEL538 oy, Pp=35.1kglcm?, vy=476m/sTH B, T D
EHR 7. »oBEbhaksic, REEDLDLE~2%EEEL
TR ERDH D, Tl 3 2w, 2RI B TRz
L 7z EERSWERA SRS 4 & SIS WA 4 X Y 10 2 88T A F (55T
HEET) %ERFHL, i 3-Feao FHHES HE ¢ %,
4.1 ARty F RS R FER
8. ICHLE » BABED vy (ICIEF I (T Pn 2 ELE T o
e B 2 RUFFEEABR D P S B iR e LR ME (1) 2R ¥, H8e
Aol i 15420 RO 3520 FIHEE L OEFETHE, FHRA
w b @SB o f OBERRVRSI OISR 1 T2 SCHRHEE © b BIEF 25
MR RE LI C e oD T, 17y THHEE LBGY
oo B 8. X VEAM Aol 2 T~pu ik, & b0 dT/dpnicn
THERTWD C ERDp b, TrBEASRE, LRIFHLVED
MCEND T L b D, EEEEED b, WE x RABOREHER
F e REICR LM B & L o ZBE 8 3, e s iR %
40°C —ECHEB L2 L DT H b, W x BREOTEFB <L,
2SR DREER D 7 0 filEE R F FIORIC 43~ I L, SEEICEY
P TfTo e TOLERETH, 2HOHEE At KB 9. IKiRT
& b REEESRERHIAD t-ehed AN, 2D Py Tl
FAPC I LCER L, ZOMELYR S8 ohiciElis THiC
LG asar EICK T 2 ERORE THBRINALEL S,

D FCEREOFMHBRIRIC O W TR 5, K252t ORMITFE
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S 15000+
o =
= =
o wl ow s bl Y
= u\ % w TR ™ w w mm
AVAUA A
z w N\
b2 L L X u 1 " v/ 2w bl w Y, « > w N
i a\ [ e LN -
N/ n u\ o uoju ufy o w\ N w w
LL > ufoy uln v/ W\ 5L ™ wf e w w o/ \u =
x| BX 8 T O A e O ek £ 10000-
= &g BN u u u L AV T TN o o =
=g 30u 3 Wt w " \% w @ w wo & ™ <
B w w w w I us t ind 7w\ u4 Yy Zing
w w w 7 W s H
E # mm " o w 4m I b B N 1 d w —:3
w w =
D wf w w wm mu- e w wl w
) X - ~ 5000
el " T Y Y]
= w iT) e
‘Xt b&»E 0 100 260 300 400 500
3
43p E#H N (rpm)
o % . B e SRS e
— 11, B« RR BT £
R e .
PR FEEET IR Q-N g5

10, W& x BK Ao b BESER LT Ao 1 EHTER

H, BIKERTERENG0, 80 by CEEHEL DR h/hE v, ©
Noiextd b P T ERFN 210, 216kglem? & AR5, FHEEE
THHALR 6°C CRETTIERLE X 56.5°C, HiAHIE-C & SR
6°C © 54°C L 3IERE O MER R L, ThE SHIKIR 25°C,
A 40°C & LTI L, ZolbiRiR R & S R REE & o
HUFFEER X Y 5 ~6°CThb s, THRBT A OHIE
DEHR 6°CHoc e (M8 Bl ALFTHEET L, B
R 8. oHCIRL &I 2 b 2 b WIEBERORERZ HE L
BT bT EBDH 5o FHCHIM Ayt OHEE dT/dpy, DR
CHY, %K 252 PNRELL R ECREHEC Z T 2 L 2D
5T, ThICX 21REZELR 5°CEEcd Y, HIR S ¢ »EdH
TR 252 N IS B ICHE L T 3 2530 5 5,

AEUFORMETFEEMNE L Aot OFREITE ¥ L
W OTE <, W x RARBCRIEE Y B D IAEIHEIL I O 2 &
W R T B,

10. W WLE 2 BABEDIN Ayt & JGm, B4 OIEHETBIR
RRT o EMOBHIT tuo K3 FREHEME L %2, 11. ¢ *
DIEEER TR T, T Aol KBRS & suT Bk Y -
RS D, soT NEEERE & fod AP OFlEZERCZ D,
FetlF-vau 2UEU B, Hehold, zoREIexL fiud SRy
BET B C L BRI ©, BE x RORBEOBBIELL LTd
HEHEAHELES X 5Lk,

4.2 EEKSRSR b
BAER 7. WORLAL 9 REFHANC RS L ORI Tn D,
K 252 0 B3, POEE LAZEC 32 ¢ s X B EE:

B O KHEFERBR CREEIE - 7 - k- FER 28

Hlb, VAR E D ) ORI X LV O L, BT
KOEZHL, WSBLOERE £ 4 OREE 3 2D TEOHEME
EihEanbhv, R7. 08T 5, EEKSSXclibo 3,
X VHE ERE 10°CIE - Ty F K 251 2» Bl A4t
WHTE D, ARZREE LTilE Auf BHKETREL 51225
7R ENE S O BRI A £ 0 50°C DRIFR O IC
B0, WG EEEAKSTEEAKEIIR Al K FSCE s 0T
SIS L LTELT B, SkiE, 2D X 5 RikE Rt oEEASE
252+ i OEHAE b0 L Bbh s,

5 ¢ 7 U

R HHRFBEOPVERRL, RlEHE TR ENDDH 5, I
ICENCc, FEREMEROSHERILAGRcED b Tl D,
300 MVA #% 400 rpm Bl b ORISR BEEE W Do0H 5, HFxid,
N ES R T L CRA RS ORIV e SRR RE SR L, D
D EICED TE oo el SHIISH R LPIRAS IO THREEH
T, REHEOBREEHINOH LN ZET 2w BBl T3,

% £ X W

(1) ZiiEs - ZZEEBEER, 40, No. 11, 1680 (1 41)
(2) ZElngas - ZZEHEERE, 48, No. 3, 291 (85 49)
(3) [EiEAh : ST, 43, No. 4, 563 (57 44)
(4) 1l iy, 41, No. 2, 380 (18 42)

(5) HKtED - ZZEEB, 43, No. 9, 1223 (B 44)
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UDC 621.311.21:621.316

DK SIFEBAHEERE

TESTECNEE ¥ s 1

SEE b B 34
= '/ﬁ” H & {ll'_l*

KIFEETTOBIMLOBE R I <, A/T, AVR, Bl
Y, EIO BT SEE R, gk R I Lk AaryRE
Fa~ L HEEE OB IS T E L b 0D 5, BETHAE
HHEEEO 5 b, MICEEHOBMS 2 EY & Y BT THNT 5.

2. YA YR IGhHEESR

KIVFEE T B TS B O B & LT, BRI Y1y 2a BIE
SEREAERH X T BISE, RO ERERIFEIC b > TH HTiiE L
ECDFRBHLN B L5 K Aok, ML BLICAT 50 £t @
Foy2e FIEEEMALTEY, CoWEOMEIK >WwTEEI
AEEQO TN XN T B, FiC T OHE ORI T D 5 RBIGHE
woFtuad U=, BUEEHIC OWT R TOICEREINLTwd, &
nE fe U 72 DV ERFE S EESR X 4 3 B L3 (Power System Sta-
bilizer, BIF PSS &0ER) 1, 4 HO X 5 K REES/ABEO HE,
B2\ I BIENEEEIR O BRI - e REE 1oE-sua D X B
WER BT OWA, 3 Jryas REEOEEISHEC X o T
s o THRAE DN RE dutyd S -HoHHT 2 Lo kidEnT
w3, Wik Ehc-EE O PSS #IA L, REEEILD i ki
DTEIBTH B T LI N,

$1y22 BB ORE L CRE JUwd HREBE— 30,0 HK
RBHLrIEEOC LTeh bR, HHCREEICH & 5 KHETE
B OREE, RELH:, NN SoBR A iR LIS 5 BEE(UR
FRFEH LT 5,
2.1 EBRAX
1. g Sowr ME AT, BIRALIERR L IR IC L S 1L
Do YAY22Tw @ AC i tLorL22 B ¥—27Fv-A 3% 5
GMAZh, FEEBEM LD 4-—2 BAKK LT 91Y22 2 RET
2, 72 DCHIIE AYza B Y-o73v-A #5% 5 A& h, BHEHE
Sl 7 & B ~ O FUR B 7 W T 3. IR R B
KU SEREEE T R T R OISR L D s s,
B & L C L IRGBEIRR 25 (MEL), iihpgiiiR e (OEL),
BT RREEE (CCO), MR FHias (LDC), Spbamtiss,
EITAEEhE P (AQR), BB IEE (APFR), Do
UM AL TS 2 E SR B INT E B, BB L « WiER I
AT IRVED AR I 2 YRR E T 0T, SHEIREA
FEIVEX Y, AEEMBYE Tru2a ® o1t Ju-vud XD T L
CENFFS X5 w-rua BEEL TN 2,
22 B B
£o-Eon BEFIEE 2. KaRT X 51 AVRE, Yryza i, Y-o7J
v-R M FREL « WiEM E YRR X T3, rUas BIRERA
Bic X bEEsHGR L, BRI AR oy 3, T 2 @l
BRI b T b, Y1922 HE 3. KRT X5 pur e 2o

604 * WEBVEDT = HIEIYERT (Ci)
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3+ f AMP L TPG
t i
| | |
. .
L i
S e O R i
a1 l |
o L —
AN = L % &= K
i & T [
¢ 0 : pa— T
7L E,J ® & % @ o
|
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1. 41yzz FIELEE Jowr &

b e J‘

r2- g —
E [[] THY 136 iy | EEE7 ]
4 L 4V RKa7 :
41 | ot oPTION

T ? i T) ; EL;».\ID? | AREA
- - e 2817 | _J

#——2;7‘ GENExX. HAURZ HAURK AVREE

YRR mm T () 2#(2)
_ (343RF)

R

Lo ifasiE

2. 41925 IERHE F1-Eol

3. H1Yza kLA

TE Y, JuFTor BEHTH S, L1 OHICE F1922 KF 2
& & BT At A tSua RUREIERGEA C-R B2 L, i
ECIE Fowr ST 23T CHENENARRICTE 3, Y128 ET
B BEUHIE 4,000V o 0 ciYechTe Y, BiRHe LTl

1T 8 A ETCHEFIkE LT Suwy 2RI hTns,
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g

ey

2.3 = &
T EAEE ORI —F i T U e WA SR 2 O R A @I b B
VMDD LD, B 4 IR () 12 « RATEEIRIA O
R OMEA MBI ERB D Avadss 2AT . B— Jwy HK
T 21T 24~ BHER T ET 2 C LR TELDOTHN LM
RORERRTEELA (AV) R ABEOBE FROBERIE LA
FFTE, BIF 7oFarurousy KX AP LA YV EEEC LA
LHLAEw,

2.4 BARFRELEE (PSS)

TTHAEFSBSZB ORI PE 5 SEis o),  RTERE 0 Bk ki
X VEINRKORTEMET T 2EHACH S, ZOXWDO—~D &L
THIGKE O WEIBHEEE S b T %, HIEE O »E
P, FWHE ruo 2580 3 2B o iR & 3 I IEIE
OFFEZTOLFER L A5, COAMBIRIEZMEL, REMCE
EEFMAX G B0 PSS Ao g, PSS R R
BhigH e UCBERoEE, B, Ehnssnidcick

DHIED b RO ZEEEF LTS,

B 5. AtiHEES) () FUEFEEINCHIA L7 PSS 3R %775
BHERE 200554 TH B, 18, 2FH 1z, &b SOMW, OMV
AR CHREEEL, A TEEL T KEN» L, 1EEZ L
2 Wi L2l fo-2407 k%, PSS A X CHHAOEHEGICOW
TENENHBEL 2D DTHD, Thhbh PSSERRETH5 5
PEb,

4. BEVEET (Bk) B2« BOKTEE D BIRR g IS R
L0050

L

3. BRIL—+

B & ) BRI~ IIEREBIENE Y EE L, wERRIE oK
MERZM LT IR p2 K X Y EBRCHE % 20 25K TH 5,
FoRD X 5 IO KA RSB KBEI L 7 d &, EEIE &
KEB LAY, EERO S 2EEE 130F 3 RE L, Lidio THK
B JL—F TR B o TRIERBAREL R2EHA VTR T
L—Fya— QEEEL KL ADDHETFIRETH B, £ L THEDE
BEILEIER Ju-+ KX VT, B Su—+ 3Ra0EaEY
T2 L nwoEZHH on-Arwd LTE k. B DHA, FEEE
BAOBIHEL, BR Ju-+ HiBIEOMAIRC TR
1ETE B X5 kBSOS —% 2L T BB 2, 4%
T bR CIEMASLE, 4213507 Fa9w b— 3 FEEPIE T 6X278
MVA Ak FERICES Ju—+ EEEEVE WA UHcER
PR LCTH D, Bl HEUE WSS I ZEE PG ) 23867 M
VA e LTt cd 3,

3.1 18 3%

— i [AHEED b2 TauE FlRERA e 2D,

é‘]wzzéngmfpdt ...................................... (1)
coe I E-auh
@ FHEY
@y BIAEE
P £ GBBUE, 48, i)
() ofid%E ¢ TrT2 L

T oy SERSEEER (rpm)
~7, PR
SE E

7= e

K(4) OBHAERENEL & 55 X 5 RIEERE 5 A P8, ¥
REFET 5, WIS 2 it XYL,

g

Sy ang'lmw:rgggw’ ot

TR DA TIFEE DTSRG « U « bk - B4 - &1
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[ g ol ) [REE L T | PrEsbees vDASBQB ) 6B
| R I on ON
. .
[} N v
52 @ H 89B (BH 7L —*M0S) AN
; 568
i R / onN
[ | 1
Ex.Tr Edindi
1Bl ey
41 i
> 102z » Campt | e
REBRIS R
i
- - - Bt A : )
e N ; 568,
53— )0 o< HHER 1 898
0%
N — M
BT+ R BHE 5
®U6. BRIU-+ [ BAR7. SRR n—-7 MY
1
2855 - |
ol b /L — :
, s 1425
7= 66.9rpm, Is |
. ~ -
5 568 I's
568 o
5 6B
__\\_..ﬂ
6B .
527A * I —
\\\
Ir=0A \ n &
F e R N n=0rpm

8. BX L~ O tvodss

3.2 EBRRUVHIEIRX

6. KBS JL—+ oM, H7.  o-rox OWEY R4,
3.3 =R

8. KWEK Ju~+ @ Aoo FAT. ik E—BICHRT 2Pk
L ERRRE DB JL-+ I X W {FIELCHRD L, 33rpm b bk
ETH20 B b, T b s XS KB JL-+ XY 3
BE I+ DR 5 B2 »ICHIRIRAKRTH D C LB D, B
CEHHTERIC 3 1 2 FBRE K E v, BRBCENTLEES Ju-F
DY BN Ju—+ L G L CRORAERD S,

(1) BpRasTds,

Fu—$ua— DEREH ORED B e Lad » THERAROBEN %
Vo Ju—Fua- DR X BARBECH B,

(2) HB) o BKRTH D,

HWE b XK TH D 20EES B, Y Ju—+ D8EE Ju
—$Jud FEOBMTHIREN S, BR S~ Tl 211 ZUEHL
i —Ic BRI C 3 OTHREEHDONBE R R\, Lad->T J
L—Ftro 4 REL END,

4. PD # X &

Lo ERAR ANT 2 LT TEAA B B# A4+ & TEA-3 ] A
WART ZLEEBIAL, ZL0EREEFLTNS, D TEA-3
35y B (Delivative) & #5385 (Integral) ZBINT-h A I
PID AT K8R35 C LA TE 5, TEA-3 RO BIRH: - & -
(RS - T DARG X% A-2 ICHIC PID i1 & LCOHBE 7uT %
Bto 2o BRICHE, WA ES ST & LT PID 4T OBk
Wz TE Xk,

TEA-3 3% AT % nT4 FY51wva - 2out? B GMS BEIT

606

4% 232 MW ~ 1962 SE§H A L 72 25K & ARSI H 0, REEIC K
& AT, BMMEEEFHCE S twd Lk, @ TEA-3
B4 PID AT KikE L, BHERERGEREIATEY, chi=
35 PID A7 D1 B L oo HWTE04E3 A nTd JU5rw
a2 20vEP BN, o-7%1 htw REH 4x127.5 MW [ hHic PID
AAT 2 B%E L@, IEM e TR KT LTI LRERMN T,
50 4EFKIC (T EEBIROTETH 5, BIC 20Uy Avaivliv R
F 2x5L5MW [l PID 4T 23 L, BEMEPTHS, Th
b @ PID 4T 0% - SRIC ¥ - THRE { DERIEHT 5 TEA
3P =2 I, F1UAL vRal-vsv J0J546 ® NMMTTwl Jua-
2IC Y% vzal-vay 275 & kYL, 5L KEFREEE PID A
AT DEEE O THMEE 720 & ERTTV, AL - BEET L
Tnb, #0%d PID 54T OBEZE - U2 - B L% D Twn 528,
MT=2 PID SAT OWEF RT3,

4.1 PID HAFDBEM

PID $AT DBERER KT 2 RO X Sk b,

(1) B0 MIEeE, etk

(2) FHICEDBEEDKRE WRERAN LU AKRBEIOZEK
ERCITab i a BT EEn S

(1) AN KPS D BT & o 7 ¥ £ BUICRETIC 2 o
B, T OBBCRED MR B T 5 o DBISHE, REET
BB, D P PLIE AT (dopafs b BT HHER TR P
ERIFER, EEO—BIAR S DR T AT COBKTH D) THH
PR DT ¥ 2o 228, PID I AAT OBAK X b IHFc &
BELTWwaHe LT, SBELAE HT4 GMS BEFOMRD 3,
(2)DgF e LT, U .S A gsuf - o-y BEFOC L S BEA
#A 600 MW &\ s kA B 2 5 &, BIRE~ORE D KE
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k4 L Af+ i _+ T y
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bi-1d°S | | >
o] 1+ Td-S 65p
i N H
l 17
b5 2
—E
(a) PEETHF
65P
Kp S
TS
i

tH
71
N
B
£
B
!

HBhY —R

OB e

o} R
¥

(b) PIDH<FH D Fekefsl
9. HAT @ Jowoy B
<AD PID A4 @A LTw3E D, KT, BTN ARDOREMK
REEENL, HERICH A BBUSI A Y O X DR X5, REEK
CHISE # 3 aDic, KRERANED AXT icERkERIcHd 5w
JEBPEHEDRER TR CL 2, BRR BT, HBicshoXkEsi
AEC N b DBERABHTL 330 e Bbhz,
4.2 ERAFRX
RS % Jows B X D BT 2. B 9. (a) BHEITY 4T ©
Jowo B, (b) & PID #57 0—Hifil% Rt Jows MTh i,
P OF B RO LB hCTH D,
Ty - #flh ¥ B W]
by ¢ WHEIET R
by + PRSI SETIE
Ty » AT TR 5L
Ty : 22 Y1 FEAr I
Ko : HHiE
Tp : I REE R
Tt : S RE
S 5952 T
7S B i S e Ty
PTG AR K, @ PID §AT ORAEMREKD L5 ) Th
%,
(1) BOBEEZAIMUBEEERED %2,
(2) HYIREERR (65 P) 0fF 5%l ¥-ft-2 OB AL THE
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