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Fig. 2.1 Air blow-in a converter.
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Fig. 2.2 Converter steel manufacturing process.
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Fig. 2.3 Ingot manufacturing.
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Fig. 3.2 Computer room.
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Computer Control System for Pelletizing Plant
of the Kobe Steel Works, Ltd.

Head Office Yoshizo OKAMOTO - Isao ARAMAKI - Kenji YUKAWA
Kamakura Works Masayasu TSUKAHARA

Through the recent progress of steel production technique inexpensive low quality are and sieved dust of ore have been in extensive
use for blast furnace materials as pellets after these raw materials being milled blended and burned.

Heretofore most of the pellets have been imported, but last year the large scale pelletizing plant having production capacity of
3,000 tons per day went into operation at Kébe Steel Works, Ltd.

For the on-line control of this plant, MELDAP8,000 control computer system was introduced for the cutting down of operating cost

and improvement of production efficiency. The article deals with brief explanation and features of this system as a principal subject.
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Fig. 3.1 Computer control system for pelletizing plant.
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MELCOM-330 Process Computer System for Sakaiko Power Station,
Units No. 3 and No. 4 of the Kansai Electric Power Company

Kansai Electric Power Co., Inc.

Mitsubishi Electric Corp., Head Office

Yoshihisa UCHIDA - Teiichi FUNO

Mikio SHINTAKU - Kenji HASHIMOTO - Osao TAKASHIMA

To units No. 3 and No. 4 (each rated 2560 MW) in Sakaiké Power Station of the Kansai Electric Power Company has been instal-

led a MELCOM-330 process computer system similar to units No. 1 and No. 2 before installed in the same site. The computer system

has been planned based on the experience in the existing machines with cooperative efforts of the manufacturer’s engineers and the

power company’s staff. The system has a standard function for high grade data processing of thermal power plant hereafter. This

article describes the planning, the configuration and the installation of the system.
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Sequence Monitor System of Start-up and Shut-down
for Osaka Power Station of the Kansai Electric Power Company

Kansai Electric Co., Ltd. Isamu YAMASAKI -« Yoshihisa UCHIDA
Mitsubishi Electric Corp, Head Office Satoshi WATANABE « Taisuke HANAMURA - Kdichi SHINOHARA

Recent expansion of power demand hLas made it necessary to construct thermal power stalions of huge capacities.  This has changed
circumstances such that thermal power stations of 156 MW class which were used to operate for the supply of base loac have come to
stop every day or every week end. For the purpose of releaving the operators’ duty in the start-up and shut-down of the plants, redu-
ction of lowering the life of machines, prevention of serious accidents and decrcase of losses caused by start and stop, society for studying
automatization of start and stop of 156 MW class plants has been set up.  As one of the activities, a sequence monitor system of start
and stop has been installed for the unit No. 2 of Osaka Power Station of the Kansai Electric Power Co.  There have been four start

and stop tests to look into the practicability of autgmatic operation. This article describes the function : of the system, its configuration,

operation control flow charts and other numbers of information related 1o the system.
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Thermal Power Plant Training Simulator

Kamakura Works Koji SHIBATANI - Hiroshi KUWATA « Masao MOCHIDA - Shinji MITAMURA
Kobe Works Kengo ISHIBASHI

Reeently with the increase in power demand, thermal power plants of large capacity have been built one after another. The equi-
pments for these plants have become more complicated, and together with the demand for severe reliability on power generation, this
has become to require high grade of technical skill on the part of the operators. Now it becomes very important to train the opeators.
Under the circumstances, Tokyo Electric Power Company has made a plan of building a simulator for the training of thermal power
plant operators and Mitsubishi Electric Cooperation bas materialized the project by completing the equipment for commercial use, which
has been delivered to the technical trainig center of Tokyo Electrric Power Company at Shinagawa. The simulator has been in use

successlully since the first of April 1966, The article describes the outline of the simulator as an application of an electronic analog

é computer.
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Fig. 2.2 View of boiler turbine generator hoards.
(from instructors room)
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Fig. 2.13 Operating mode control switch panel.
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Form Design of the Sagami-River
On-Line Computer System

The Kanagawa Prefectural Enterprise Agency  Yoshiyuki KIDOKORO « Norimasa TORIUMI - Saiichi MURAKAMI
Mitsubishi Electric Corp., Kamakura Works Masakazu SOGA - Yukiyoshi INOUE - Haruki OKA

An on-line computer system of the Sagami-river has been installed in Shiroyama Office of Integrated Development Bureau of the
Kanagawa Prefectural Enterprise Agency and in operation since April, 1967. The system, consisting of electronic computers, data com-
munication and telemeters, has its objective to effect the central control of water system.

Brief description of the project has been made public in May issue of this Journal (Vol. 41) ; this article describes the design  fea-

tures of both hardwares and softwares for the purpose of On-line data processing as the chief subject.
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F 6.1 #HAL L & v-2 O—E
Table 5.1 Interrupt level and source list.
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Fig. 6.1 Date communication system block-diagram.
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Fig. 6.2 Input data format of the on-line data collection.
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The Japanese National Railways’ Koriyama Yard

Japanese National Railways, Electrical Engineering Dept.

Japanese National Railways, Railway Technical inst,

Mitsubishi Elec. Corp.,
Kamakura Works

Automatic Computer Control System

Akira YUSA - Takashi SASAKI
Akira HIGASHI - Shinichi INADA

Mamoru IWAMURA « Masakazu SOGA « Takashi ENDO « Kazuma BAN

In Koriyama Yard of the National Reilways has been set up an aulomatic computer control system.

Having a feature ol automaltic

operation of the total system, it responds to the real-time freight car sorting aulomatic control and performs integrated data processing of

the on-line yard managing information.

The system employs twin-doubler MELCOM-1600 system configuration,

by the co-operative multi-processing and multi-computing system.

which represents the so called computer complex embodied

The text describes the objective of automated system and the analysis

of the contemplated system together with its design, emphasizing that it will meet the severe requirements in every respect.

L % x #» &

JE| R BB HS L ME o256 1, 1EPIE I LD — i 2 i 4 5
DBEEBRIOMI: E L, (it omEY <d sl c o
Bed, WA OTTRBINEI W DI b, T OV S

Bl TS <5 b HHALEIC 2 3 ¥ C% —If LCRIBIIC X b [
ﬂ?éCEWHWELT% o CHRIEROFHTEHIBOM % 12

LD F b o TAMBU AR IR SR T B b, Lad A
lnaﬂﬁ%&@mm BRIV D ER L B dusfy HHRLE 2 0 & 5
B b=20 AUS1v UTLATL DRFL TH D,

ML o256 OWPkE e 5 2310 a5 s BB 41 % %
AR LR B e &, L Dk liE R s cE 3 E b o
TEEBE 2 I T 5 C LA ARl e LCESRE R B, ©
D7z OFIEE va56 1 wuF Sotvud, 2T vAFL KX DA F
i Duplex Operation) %#FA] L 73145 ’:%fi' Tk (Qufa-2 2u3bw
22) OREfE &5 TEHD, pN-Foz7 & k27 OF—WAM & 1
X oTua5s OERZWALCT v 3, BEE 254 1K@ MELC
OM-1600 uz5s BHIFI ST B, ASCCRIHS H ML o254
DHINE HIMLD 720D 2254 228, ChicdEs{ p~Frzy, v
Moz ICE B LEEE D250 D vrFs BENEEBIL, B o
276 DHEEZ RN T 5,

2. B®itrxFaogm

2.1 {pEE iR

S0 SR i D S O IREIG % & & 2 5 Wo—
TH Y, BEEICE AR S CHPHEHEAR D D CLINTHWS,
B < DI OBEE AN S ICHE I N, @FEIc Y - <
FHWD» 0T T L SHERED 2 OFFRICHE UCOMEHS T Lk

7 e U L W F B % 3l L& HTEICE D - B ch B,

Fhab bIEHE G, ¥ PAOBEEIEF A R ETER A L2 ST
LEMFIHESEGEERE LT J-1 N3, HOFHoBS
I o THIEORRE A S HBCER & L CEERSIC X VEXEh T

B 2.1 fikde L 223 o e
Fig. 2.1 Simplified {unction of yard.
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Fig. 2.3 Koriyama yard under construction viewed
from control center. (As of May, 1967).
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Fig.

Lay-out of Koériyama yard.
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5 s S A, 3.9 I aubo-1L tur DEIEE ER T,
{9HIHI S50 ot b OBISEEL B LU ooy 2 HDH|

E37 WEbtry P AIIC X o TP XL, ST a5, & U LSRR i o Bk
Fig. 3.7 Electro-magnetic treadle. Tl eIz, BESENENL I B8 C AT S 21y Jodse AL

D Ya-4 Efin, 20-ZF L-F IOEWAEIH AT TR > T b, LILTW S, BRI OPER A o5 OB ORI L o
B 2 BRER Va4 TH D, Ho2EREHIK Y4 B Tal-may OFHEIC L O T LChR Iz, TR bD Indss DR
HALTWw3, IR IS hbOrdH S

3.5 pod LY OMEDEREY ys-d K XD ERTD & - (1) HEREH Jodss
THIE Ui & & OsEFTiR S, Sl GEFTERA Dz w e &) i A P RFEFT LT % 0o PR AR A U 2l
FEH GEFTEILAKEN L E) CDOWTRT, A=A Lo CHR S,

A O W I U—4 28-F 2-8-, $ifio ’;—'ﬂx R (2) Pl Sudss
B3EE) F5uR TBOERE buw P, EHOHBLIKDLO M5 C EE X LIS o B - UL & o REE BRSO, Sz DM

B[ L7z o142 BRI LT 2 @ d, £ ;. DHLEL A
SET 2 MERAEEES Ao LT bR T D, N o
BLF - BUSE - IR oA A bh Chlilicdii L 5, 3.6
IS IO N L—F AE—F x—2- &R T, B 2. 7 i
bLobi THAB

3.2.2 [

HHE NoT TH LA b AR 2 5 OB L, i
BEBAT 2% EFERO%E, va-4 ORIEEEE ya-4 Hlfo
EooE R YOFEIE > THEMBRRE AT LD EZ 425,
CORDEEIGERE 3D L ERORERRIE LT3 tith b,
Rl A IC KT D Ya—4 Tl % %0 T 2 FHHERE, H 5% 3.8

no T D AR
SHEL DL RD, HEHFD ya-4d OBEEBE W E, il oz Fig. 3.8 Control panel of hump console.
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3.9 avbo-w oz il 2
Fig. 3.9 Control center console.

ey = s -
A e [ L F
e L = F A E -

3. 10 1EH#iHIf Sodss OEFT v-Ho2z
Fig. 3.10 Execution sequence of {reight car control
programs.

AR e, BN O 1T MRS & 2

(3) ya-4 il Sudss

BHEABEBNO ECHLE>ThB bk FLwll 2 bOFFFIC X
DML, va—4d ORI EFTR S,

(4) fqob il Sodsa

BRI D b DEBIC L Y, MEOFFEICHE - T Rt DIl

179,
(5) HEHIEEE Sodss
L S - ST « IO’ AN OMSHO 2T

REH b &, £1H
B 255035

(6) #\v-m 32az/-uav

V- B LTS SRR O i omE 2 A A v, &
OB, WETHE, (0% E, FURREROVRER &7 i
WCHEfT &2 3,

3. 10 wiRHli# Sudss REFOMIEIC L bR ->T, YDk
5% w2 CETTT 2 0% D X H O S I X -
TRT,

R So550 DREHCH e T S5 & 05 w56 HRKAH
Bicd Y, B Judse ORFDE 7w, HELT Jodss @ €
Da-p AL EHELIEED, Jodss @ FRAFUS, vass OEHICE A
570956 D AMuFTuA RS TH D X5 RlBENR R ENTW 5,

3.4 1ERIIEY R F 4

FEEALE 5250 BE 3. LiCiR Lk Ay =3 I » TIEE 0 @)
R P EHOFNIC X - TR L, AR L 3 ICBE AR
Wl LB AT ek b,

FThD LIRS 2 D7 1L KX > T vzalb-F L, b

W T 5 7250 Y a-4 8 6 D F]

FEIGR TR LIRSS FU L 225 s « 0« #2AC  OE - gl - b -

S R

311 5-22-1L @B 6
TFig. 3.11 TFlow of data {files.

D e FADIRICHE o T a1u5T0R LTW <,

THHILEE w2546 COAVERICE U CBEER 2711, &b U 25
A Do A ~DOFROEIZH 3. 11 1RT,

3.4.1 BFEICHESIEE

5z GEIEEIG A8 LG bl C F UKD S 3G &
2o L PWER TN B, EERICHIELSTEE T &, ¥ bR o7
W 32 < bAt, Bl OUE-C b1 T OMfRE 2711 2B E 1,
TRALE, SRALPEA ¥R R WXL Twa

3.4.2 SERCESEE

FHEPHLEERE vr7 6 COOEIEICEYR - <, S FRTHE

LoD b 2»1r KA LI 5, ﬁfﬁﬁi‘é@{’ﬁﬁk
RHIC AL O AT HAERRRIR A AR T H 8 Dua R 2711, DIBK
PG~ OB EHE 2R T DIBEIREE o711 3B EN B,

PEHHH o270 C—2OFROFREDTHRHET T3 &, 400
FhEfEAE 2210 230K B, Bt THRBETHL F—2 2211 2E
BEN D,

3.4.3 MBS 1EE

EDFT U, HoipNcs S h 88, < orscERES
e OBEAEL U, B TSI & OB -cLE ¥ %,

FURCE RIS 2T L, ChOER - TR 2 & oflfRSE:
0 Froo BEBINICTT Abh, FHEEK 24~F Awoy TR 5, IE
LVl b & & R 52 221 s bRESEH 5
2 DBETE 2711 W EN D, PN E: 77725 BHERDH D
3 DX SIBHPIRBE I U< e e UK 272 5 D¢ STB
SRR D5y R R VER T %,

M AT IV G D710 OWAESHFEEE 52 2
LI, HBEEE F-2 o211 B0 bt b,

3.4.4 HBEMHS R

ik 3’1%‘%1%@ T 5 SRR MR 72 22 Lh b F-2 %

Y U CVRIK 2, -2 AT X D RIER St DIFTE I3 &

s,

3.4.5 HIEMIEHE

CORMPEEE F-2 2211 B H &I L T, SIKIHE Sf-2 %

gk - I - W 1135



hecriBT 5 v, K F-a O SORT), Miitn & &1T
e, EHEHE A ATEFRIEN AR I N D,

3.5 BHLEoHEHRTOSS 4

DL EVESENE 504 7otR 2211 BHLD & LR v276 &,
ML P BB 2 b BET B 4SL—a & D 2u vuu paFs (Man-
Machine System) & 23FEREE D 5 & CEBECE U OWCHEKTR
2B X5EEBINTVD, ThADLHEME LA 2uto-L to
o B I NIRRT X > T, ARL~2 PR IC UK
YL, GRS e AR CELRICHIE LoD kD Bl
%o R OHSREESE Y LT Aus Ty B 213512 Ok 7
~3 Y-, k73 Ao, s1vivva B A N TwS, B 3012
I dus1y &Y 219512 20T,

FRL~2 W Fv51u BEE 213512 2T avv f(Command)
ZF BIAK, FIEERICAEER % 72, avu P AR st < h
*HEF 2 4L Sodss OEGHKIN D, TOL E F-a2 & 4us
1o [EE 213512 ¥k 73 V-4 kL b B, FHEHE
I ARL-2 ~OFH LS &) W dusto et 219541
2 DI, # 5=3 Ao, stodvvr K52 6ILE

BRO AusTo BEE 213512 Hdtult HY, LAD FL-2
DMFFT L C I IC B ~ LI BER 2 [l C b8 T B,

{EHULBE Sod54 1/ svds 7062 =11 (B Fos) OO 22

M EFEH T 5, COXSIC 2211 D A{oFTuR P Av5Ty TfF
b Y, D L OEIEFEDY T d1T200 CH B, Lt
5T Do 4 Uk Bk & BEERGS 2R L L7 oe i MBS T BRI L
TE Y, Suds D 417200 K el DT LR P54 11D 2

® 3.12 gusiu il & & 217312
Fig. 3.12 On-line inquiry typewriter.

oan o= F{LOGICAL RECORD)
e

AT 0 ]

T4y}
7 — = FILE LIST)
e T4 VhL o=
- (PHYSICAL RECORD)
o
U H
\ T Ape g AL b
""""" g \ B DIRECTORY )
TN T Y
‘O [0 (T ‘;,!/1-“»-” e
E T 4
[SO BN

B 3. 13 ox1n okiik TFig. 3.13 TFile structure.
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> 107 OFIFW 2T LT 5. B 3. 13 iC o- 11 Ol
7 I

T bd 30556 BABORBECIE L TE20 LA ITh # i
TIkb, BREDE Sodss 1, BREDGY 50554 % 27 4
Bl — 2 HIEK Fos K—HEBENE L CHEFFT2 SS44U51 25~y
5 HREEE->TWD,

4. SEHY XF LY XF LEREHOD

4.1 # =
’PISHH“"‘II'J///;I Ve 2270 iRk L7z & 5 2 Sdiilil oosa &
UHFHILEL 2254 & v 5 ¥ 1ﬁ0> Wit - 72 49 w25 &
FEME L, Lad 2 bo 93 ua5s O OHEERGES % HHL
T P2l 22576 KT 5 C e AR EN B,

D wic MELCOM-1600 280K vass 2AHTMEO TR & L
TIEA T, F T OULE ARG L CER b L 5

CDXS % b-al w2506 KBTS 22546 K 12wb & LTOfF
T vz 1id, BERICE b s - 2B B TEk: & RS E L
HiRET), B X Uii?éiii’?;tﬂl;ﬁﬁﬂliﬁi%?kén cewenh, FHTEE o
T4 D UAFL AT IC B £ L O LWHEE: - Sl s w3,

4.2 o RFLEER

R 227 SFH DI E WA RS vars ~0BERE b &
<, WUHERAUSEEMEETSES o254 i MELCOM-1600 3254 4t
wl 2o 7 BRHFBE &K (Computer Complex) 2333 & e,

Fhb LA vaze, B 22574 O %~ L THRW,
JERWIULEL 217 A 5 7o ic MELCOM-1600 2,254 2twlb XD,
iff 9276 NBHEICHE Sk our Sotaud w256 B L Cw
Do
T2 1A Uw 5 EEHKAR GESHEIG X v, Lo biliE of g
BB I Oe - s PoBERFN RS BT b B Y, ¥
DD TE vaFs BEESERIND 20, Lo 2uF Jotovus
Y276 B E DICTEMN & L SEER X €5 dur vags & LT
b, COEE=FD 254 M Active FHTtdh b, {5285 Stand-By
T nd,

B 4. 1 IRHHFALS B B{EET SRS 2250 @ w254 K Jowo 4
AR T o

4.3 o RFLOEEHE

RS o7 AT ZEHERINT 2 ko Ak 5,

(1) SRS s v B (EErifig)

(2) HHEOT)EIH - 2 fEHIE (F-2 41D

(3) (FHOB % 2 EANC R T 2 HHLE ()

(4) Sodss OREFE - BIES O (BuF AL

FALBDEI Ak (Computer Complex) Twvicilifi12%
b 5 HRTBIE 2 IR ICIE~ 5

4.3. 1 HEsHE

H 4 2 O T X5, T O & Hw TR NEIK &
SHEIE D (5811 ] 2 B RE 1C ik & TESR S b Tnw b o, Dhlc
Active & & Stand-By ZOM % CRH-— DM A LT b
LAFNEESNE & 2T B,

PRHLG N ICHE X T 2 B & 0 A D iE. AIT5)
RE2 I LCEIC AR b 1L 5. HIJTH: Active e bl s T
%, Active FRC 15— B E I L FR®BIRT S va5s vVl
I (Malfunction Alert Signal) 2352 biv, Afwgud 2%
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e Fow ey 70ty
YATLIY =N 16KE 16KiE
i
i

rcc DPC

s |
Fe ] Fow i

Y= FL 0
= N s

R P

v hbD -2

4.1 FU RS vags ORIE Snws 14

STAND-BY % ACTIVE#

E DPC CCL FeC

AP aEE bispaRerti

4.2 (LW H 2 D B 7 g M
Fig. 4.2 System structure of {reight car control.
B EIICTT 2o DI & 0 F ¥ 5T 5.

MHGHEZ 1T 4 5 TR ORI X OR T A EIICHt - < FC
C (Freight-car Control Computer), DPC (Dada Processing Co-
mputer) EFFFD 2ty b OFFEL D & 5 2uF Fotvud w256
TH Y, FilE FCCUMETT A > T 525, FEHIMAEEGK
L7c & &4k DPC < 3 {7 LTl 2174\, FCC, DPC i
HEITR 5,

z D7z FCC, DPC i CCL (Computer Communication Link)

by ot

Fig. 4.1 Block diagram of YAC computer system.

T LT AT & AT~ O TIEEE R CE L X 5L
Twd, Yz-d {lfHONBMEMN ¢ FCC @uEicis; LT DPC
PR R MM R KRIE L, 20T Sotaud 2TFAS Kbl
T3,

4, 3.2 F-—-4inia

4. 3 ORRCUB I NG, WHEEETTA > T 2 5E F-z
WL Active SFTUIEE B, LR ->T dusS(u D a-zF 4
WTHD 317518, 73 -4, AoF ZEDITD, FHEKIES
ACER LRI IC D D=1 IR TR 3 2 BT 73 ST
CENTnE, B 77 EEIZA NI D 21 w5 1L b Active
FRICOAZ b TR X B,

L LA 254 OMBHER O 5 HETHINE CnTE 2 5 83
SRR IC T RICHE LT B iE AR b AR vwo-c, Active
Fab b vaFL JUY-, WR P56 B % 41 LT Stand-By ZRiciizié
ENd, Stand-By Beid c o E 5 & b, A Fsa ChRHL
Tk<,

F—2 LN 2N B KT 2210t Svds 7o 2210 TH D
WS Foa HITd b, Avs o a—2) 220 ARv—2 X - THRA X
NDZEICL>T 2r L AfoFTua R ETEIN 5,

TRITHE~ 5 M O 13 4 Z OMEIEIE cULM S h 5,

4. 3.3 HEmLIE

4. 4 ORI CUBiE N 3, FHEN i Stand-By Z<f7 4
P b, Lt > TIRUBLIC R dus1 a—z o iR, B X
VS 73 RS 21w 10X b Stand-By FRic B 2 < S h

[EZRRLEI S ML 2250 « el « e A « TT « FEF « 200« 299k« i - 3 1137



3
18
\\
3\
R
/
/
/
/

I
9 J A . -
[} . ’
[ ’
/
o /
547544 yr-t | Nearal/
EF-T Uz 5 s . /
T O
BT Tt v

B 4.3 Foz LMW 2 b A 7o BB

TFig. 4.3 System structure of data processing.

B

4.4 {THALEE 2 b B 7z PR
TFig. 4.4 System structure of freight car report
processing.

g4 L WMo WAL

Table 4.1 Assignment of 1310Leqqlngs.

ACTIVE STAND-BY

FCC | DEC " Fcc | DPC
A T

DUPLEX | s g @ |2 2 2% g | HRED

i @ o @R
SR o~
BLEE ‘
SIMPLEX | £ 3E @ @ | & ~ % o 3 - ~ -
| ST o~ |

VORI Y

ba
HMSEREHHC I Active SRR L. F—a MUBILE PFFT L TRESHI
TUHEN B
4. 3.4 sy FNI8
bl U 7 SEEILEE & ) R CALBE 2 2182y, 2250 220D
Wiz A0Sy DR T T 5. ACEERE « B 50 W A Y
HAEE T T 20wF CHZ TS 2,
4. 4 WmIBoEiftT
WF v256 OWHE - MHUGEL O 3 OB DICE W T Active &
« Stand-By %N@Mﬁ]!@%l;qjvf<J‘U, £ LU FCC, DPC o217 Sot
u5 2256 ~OUB OB AEL Lick & WD THY, DPC o
ru%uﬂ%ow; 5 &fzs LD bhvTnd
P/ T V2NV S e i i
B LA 2 - AR A FCC 2 b{&IH S 7240 B 3 K
U S~z JLgl
B LA 3 TEHALELE & UF Ao LTI
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4.5 BEREOHHES

4.5 1 Efekie

FHHE vars OTVRKER DG L D vaFs
KX > TRDZE2ICHT bivd,

(1) Operation ofKiE

S vars SR E D vavs HEEREE R, MHETTAST
W 5 fRAE,

(2) Recovery DIKTE

RS ooFs LML A D vAFs BERIIN TV BN EXN
A FF b3, MU % IRy 5 HE 277 7 - T 5 0K0E.

(3) Down okiE

I vags EHE LD vays PUIDEEENLTNT, PR
117 2 7 ikl

??i‘ﬁ%% 2256 DI ﬁZlH!ﬁm”” Ha b LR vazs T D
o THIKIE & Z DR T R

LD &

4,5 lme’;h

4.5.2 BUNREPEIEHER Y X7 4 OFEEIRE

TR, B B LR R o270 BAISBIAKE 2> TH D, X
Gre s uars SPHNE a7, HELIL va7s L S RO
b 00 47 o256 Db EIN TV, LieRn-TThbd

Hiil

B 4.5 @ fF K IE OB B
Fig. 4.5 Transition of operating state.
METIC LY LIS S BERESIEET 50 Ch b O
K ZRICTR T

(1) Operation OYkHE
(a) BMGEEOE (Simplex State)

ZEHIE O RO B DI L B 2570 ICHHEE N T W K&,

(b)) WFEdEoLkAE (Duplex State)

TR OWRAN S & A D vaFs WCHERE I T Bk,

(c) Bz opite (Switching State)

SEIETBRE D I Tk~ 72 X 5 1 G HSEGEIR € 3 v < Sl i
T LU X LT B A%, F—a LB Active FRTDHAL
MMENnTnd, LihoT Active R L CHUHAZ 25774 D
nTd, FHEEIGEE O E TMBAHED b5 28, 52 LA
M oOEPHDZ»w D HEfEkE L 25, Thb b HALHE 2250 1€
%t LT3 Operation OIREEICDH b, FHHMB 22576 CH LTl
Recovery o:RHECH 5 © & ANMIEIICTFET 5o T R WIHGH
fEDIRAE 2 Vv 5,

(2) Recovery kg
(a) B[R OIRIE
HUMEE D AREE IT 13 5 HEfif 25 ST v B kg,

(b) WHEEokiE (Duplex Recovery Stale)

ORI A & AFEC K B 02 2 1 s 3R,

(Simplex Recovery State)
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[ —

i’

£

(3) Down ojfiig

ZIERR OIS G E D uas o B O D EEZ LT W Bk

k'

=3
1=

1

Bl ogakiE ¢ Down DIREF v CRIERE O D 3 5
B oxs6 DT Active RiIC - T LA E D BFOBEDID
OIREA D H, Down oufkiiE &0 o< 11 OMlkiess 5,

4.5 3 EEGIREOTINED

MRS ELDMLEF SO 2250 15 A iCik~<7e 11 ool fk g oo
HzEmcEE L5, BRBEAL, FHOWYcffhbitb,

5. HEHEYZXFADYRF LT LKL > b

RS w256 © 2256 WE LD K10 DO B L KEHEAD O
BRICTE~ 5,

(1) =2w# Jotuusd (Multi-Processing)

Fegifif i FCC, DPC & v 3 Zod Sptwl Ik b, AsLw i
WM %D B 21 Sotuvd BT A - T d, Tab biffifiliic
BUS va-4 FEEHA D R E &3 FCC o a-cilil X,
HEERARK L & 2@ FCC L v DPC iUl 15 45 % M
DPC i & QUi % 8 & 25544 Asuy WEEFT 25,

o7 FCC, DPC i3 CCL (autfa-2 322-71vav Yug) €
MiElcdhh, CCL &y LCUBMKIA L, LBICE L <l
e o7 A8~ B CIEMIER AT R 5,

F 7 -4 AL 4 FCC 4 & DPC wikffid 3 & &2t
T&, DPC K##ian w5 3<<OAHIHM % DPC 244 L
CFCC Croba THCENRTELLSICLTRE,

(2) R0l & Sz PR O JzazsTyay

i FCC, DPC o oug Sutovus ik h LB XL 5 0%,
Foz QUL DPC cllt 3 5, —Hailili & s—a QPR 7

VSO PE Dt + (RO EERERS Dr 1 + REIBEE A o Ak TE 1
300 %F Y AFERT a2 ffiiilfia &) v sk f-a 0
LM XY, F 78 YT vr5o T O aqzud (GO L LiIck
DEHECHE N TV LD B,

T D7c¥d CCL I X 355 BMC svde 7otz o1 & LC O
& Foe e E FCC, DPC i 2256 #26 Fa7l 72¢2 T & 5
Lo5RLTwD, —slEs fso K f-a 2 EALE L %, Th
& CCL % 4y L CHIT 5T %

(3) WHLEEETTA S 20F va56 B 3222 1vay

A FNEERE B BRI L 2F 2256 ORIRC FIEHC o Hhv
Vb, DI F—a AL HEHIHINC B AT Dl
WERICGA DS C &, P L U O RR e &
OB T EBBLEE D, F I MBGHAR D & M A~ o [l %
LTl iR s h At hiE & b v,

THRD LTS LM R A 5 k5T B0,
Far uav B EDLOCREEE AL, D321 1uay & LCHEE
oz  MHBEROERL D D, CDZBHILHHRE OB Oh LH]
TROWH Foo Tl % 7otz T5 C LWL - CTW 55D,
HHazvd BEOEE. FHARSEHOLRO 00 Loza 3
HEaIntwi,

(4) [EHEE 211 OFELE

B OB va5s &R D 2D, WRHEERM OGSO »
oF, [BIERRIOEI - & HTEREN B, F- YHFE, HiHFE
HOT, KED 221 BHD DT 2511 OHRAREIED 72 i

Wi5R# O 2

B FUB L 25 e » WEde « He s AC s T -

FOH « SR - 2k - -

HE D, BEOBEEE OILT J2 1L OWESTI E L Ed, <©
LHEDRL, TELwWIRECHET s Cc epEskEan s,
D, DD N~ DTER Fs6 PD 2211 % Ao 7y

D7 & LT L5-T ~ ot 3751822, D21 ATv5Tva D

WIT - & 7wis-t () LAgE, 20 pouds-F v

AN Fa T DAL S ER 53 ~Ngh T 5 C BT AbILCws,

- C e BHIEENABE, TOWK 57-7 ~FEhTwnib F-

2 &h &G, R Foo hD 211 OARES, HEIWIKEINI L 3

ksichoTns,

(5) 2xAL A2 DHEUE
OB, SN Lc s, TR EL s Eh

Y55, TOew, WHHEGEFR O~ ORIFH AL U Baic,

EEICIEE CH 2 R/p b NIBIRbN 5 L5 A>Tnd, 2

Ji—, Wik & DHRE LA, Ya-d ~—EDIEAEM LAY,

Aot Piflo CIEREN v k5, BEsh 2HsMs kY, 4

SERRABER AN DI, B Dz L A2 E AL X AEE I Cn

-

Do
6. ETEMSRFLOD

6.1 #f =

BB D256 1 Aus Ty Urnaas vass NICHHSE - #ilah
7= MELCOM-1600 vz56 23l S < b, Mo o
Jotvud, IR X o CHFEEETT L 5 2T vaFs D
4wt HREREN TV S,

AR 2256 W ovbo-w tua WK EILC 2
FIRRREPUCIRNT B TS vase BIRT,

6.2 f+ #

% 6. L il oa5e Do o L s YL ¥ L »
TR Lie,

6.3 4% E

PR E Bk w256 (i & Cv 3 MELCOM-1600 22
Fo AL P2 Avs My Uznads vass B E LT K7 dlfg 4 g
T BRI va5e CH LA, & LICIIHFHE B L o256 D7
DA~ Fyzp, V2bo27RHIC D > THID DERE R X b T
D, WICHER2 X 5 BEEAH LCns,

6.3 1 AHHF~%

Ty “’!Jli 5 Jwﬂ: D76 LRI - PHRALEE & —IT L < B B
b33 b—sn vass €HDH 7 ®, (I ozse LM a-zr &

. E6. 1

V)lv»xl’fﬁibcé“i’b% s O - B2, E£6. 2 oRTLo5iICED

6.1 auto-i oz NIC

BB 2254

Fig. 6.1 YAC computer system installed in control
center.

TN AW o
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£ 6.1 SRl RO RIS a5 e O EERE

Table 6.1 Specilication of YAC computer system.

YA rgAn bus  MMITRER : 12ps
: o 16k Gl T8y pPELEIY
T L AR o VRS R 2
FWeFIZAFTRLA 0 g7 FLAca] Aed il

Vou ooy W

i A TN RF s F g f 2
CDPC | s Fagoa ] SRR

Ja ko SA A BT F A ] 6.7 kWis |

(200 kchis)

a) A TN AF—ss F o i3 D ol R |

S e Foa R s

LA 7 Vo AFEMT KL A 32

Furd ok Hu o W ‘

7wy gLtk AEM : W(ENABLE, DISABLE, LEVEL,
LOCK) :

Wo(r~a b2))

fvr 77

P 50ms A ¥ K& —s0n, 500ms 4 VKoL
YT LA L /u~/7

WF—79 — & 200, 400 'f u

B — T g o 120 Rk, B U 25

BA TG A 4y 2B 5 GEBE, 3 k83 B8 T
GA TN vk L 96 132117 285 {F/4)
By~ v M TkpW

B 7 41260k 35 (780 k%) 33 ms

SRV

£ 6.2 AN F-20-f
Table 6.2 Input-output data.

Wk # i Wk B
P Beo b 1
IR Ve R Bes b | &0
¥ A T e 8¢y b 4
o it | ses 1
b L Ea L AvrITE 80
o U
ELRCTY wunmg S AvavTE 72
A Vﬁl‘i{ﬁ?;’i}" v R ; 2y b 34
O I v ; SR
s /~1L/AJJ,|/—ﬂ“-xt'~|fo/~7— A 85
T s 2ey | aano
g Tadan
PR 9| IR Y k- a0 7Esk 14
i FIESC Y 4 - & Ty 71
o T PRI
b Ty b v 2 1 BCD 5
D 15 e s [ e 1
S 90 J AL 0 4 ! :
= %E%E)\'})}4V7-/4‘7"}~¥47‘7’4# E T”"‘gir 5 47
L i i
[ e
AR RN R A R I } 24
7y [ ,,,,,,,, -
o ‘"*-/HUjgJ‘/lwx—w-tVL‘-f;i(:*f-”/"/\"'/*ﬁ! FLrlT ? 24
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BTEHEETH L.
F e BCR L b ORAIC D 546 o2 DL & LTCOREE P

S56 W, HEHHMICT R 5 20D Awo 7o 2240, TTHULEL
30754 5475y OHFEE D v—rvven -2 221 L & LTORK

SUELE ER EVEHORUERRD 5, Likest- CTHER u2
o BHHMAFTR & Lot L, B F-2 WHEHEL: L<o
k& O b b DR A ULEIRE S s B & & 1 5, MELCOM-1600
DAF6 R E IR CD X 5 RRANEIE . Bk L t2# S
-8, F+308 F-2 OWHFCOWT 7FLa FHE - PITAIE T4 5
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CENCEL LS -TwD,

6.3.2 AHPF v

HE vass B RO X 5 REBWICH S F-a T T OEEHIY

- [RIHERE « ALBEOM AUBE WO U C It A M W 3 ¢ & B Fefk e AN
FoR OEERESLETH S,

MELCOM-1600 5254 WD 3 FiD s43L Efifz Cnd,

(1) ki 5—2 5920

FAOIW 254~ FERIC X - C, Sute't OFFALN & OFT L <
Poam— & Fea k) LI D,

(2) =2 F+2 B LU )20 T F+210

Fon ZRI, BHBHWE~BEENC AR TR C L, WIAKR S
0756 THF—-a kh &Y +5,

{wR\ £36 - @A 53 HOMWBICIESER K -2 X0 < YR L

;dp}\ L, ERMMUAIE b EnoC (1) OFHK F-2 F+30L
3ot OFFALILE X U(2) D e O F-2 FET L
SEAic mﬂm FEESR A oCns, B 6. 2 1 Foo M %,
& 6.

Y &'C(&i"ii F54 ICDWTR, B 53, sfv FWuz GO
ey a2 FFEATE BN 5 O THIEY L E F-52 e300
eI N T 5%,

BN O BB, B R ASL-2 LD F-a O ) L hicD
VT EDOFE D ANED suds CH Db, CEDLED 52 O
ALTOWE# R LTRSS LT BERD 2, F
—5 OfEE < DR L MG v O CHEALI-CH 3 ¢B 5 b, o-

2L FEERN, -9 B FRR KT 5,

M 062 % F 5
Fig. 6.2 Magnetic drum units.

6.3 MK 7-J UM
Fig. 6.5 Magnetic tape units.
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Table 6.3 System console function list.

5 Mo # i
W om % T > 2 7 2 OPHERIGH T

St

% 1 # YT 24070y 7 OER
BRI > A 7 2 ORI E e X U FGR

S

ES £ il B | WERRSFT w9 L0FK
BTAEA L« 7wy s DESHE
#% B # | MY AT 4 0 2z  OESIKIERR
# %) B, ALy s—3Fn, HOEROUE

WA A M 8 i
# i ES R

SAPEANND & 27 4+ F = » H~DEHAZ DIl

M 27 2 ORREDT# XUV RRO LR
PN BRSO SR

RS B R

B 6. 4 uzys avv-u
Fig. 6.4 System console.

6.3.3 —Ei
A o256 B 203 vass WL B WHEEH 774 5 72 o ik

Bk EoTnd, Thid & U Ll ofkEi ok Wi/ 3 7 T,

T D DIFMBHRN D & DAY -2 BRI S OFRicH» b 1f
O R R I WFNCEFTF LT w2, HEC D5 bo—)
PO bND, EFORLSHBE LA & 21, BB
b, MR T O F EMT b b, YL OTWERTRA ST L
THALT 5 2256 30V-L BT RS, vAFL VY- BLD X5 %
HUIRAE DIV BB RIS 2 4B 2 Rl ae o m 2+, 3150
Wozse EBBMEE, dov-L A EDBEML vazs Sk AEEE -
Hex sl LT3,

VAFL VL B CDESIC uags EDE L - TED, a7
6 DHE EEDLWCEECH D 720, 2210 v17 BRI % 52
LTHY, TNEFOBEIHEREZ O ERC TR LA LRV E
SANLDEEHR R I Tw5B,

6. 3 yazs auy-L DEAER ¥ L HTRT, F6 4ty
256 V= DNEERT,

6. 3. 4 MFRo1BEHER

TSRO O HACHIZBE P56 B LU vags 2uv-1L #4 L C
5, WA Fos BEE LT F—z ORI L, 254 20v-
L RGO 5,

TR Foo 10 X BIHEAIIEIBE Foe IO towo %38,
FHDOFEAE E o F DEPIC, FHHHLEHO A 2R, o
o f EE TR~ T 2 X EBHLCw 3, 2 20
M EHICIT AR L, Lab—HORMEHBEL TS, 2 ORI
FRICE L UHTRO 211 2T 2 X 5 AWHESET 5 B w»
X5 E h&i ThTwp

PRI BB L vz e « B - Pe xS - U0« REHD - A - B9k - sk -

i E FEEOEE AN ERICE - Ch R ERTED, —F

DFEBHEE L CHMWOFZ~DAT) F-2 HAHEAL L x 5HLES U &
WESKoTwnd,

6.3.5 74~ -3y (Fall Back) i&Eéx

FHHE vase KZERKE & 50, BESEAS XU 4<0-2
HB—HRTHLLE L, ch b Tél’ﬁ.‘.%’rﬁi %, 2vY-ls AusT
v, A-E2FL R ES LT TR E A

CHEO%##&W%LCLE%DDH%kLT,wﬁé@%&
EEE L 5 2Cua56 12w @ THIDEE L (Partioning) | 23T &
X5 LTCwE, THRDLLME L v2576 12wt BYID B F T
LI o Cyass DEERER ISk T2 (Degrade) 720) Tl
AT CES 2o— Awy WIEZEE LT 5,

et 2 Avsfu 135124 B0 5L, 1APRMLIGK A
CHRIEERFATCE D, C DD LM %R &b

B5 0, BRNCORELTY, A-Fozr 1Y, vobox7 INICSED
BAXSEFIER T3,

6.3.6 =IF FARYH

BRI OJFRNEBE 2 5D Sotwd LHD L3 JotyY 2256
THY, 2HDIotet LD 2T Jotaud BT RS K5 IKAR 5T
w3, T3 O 3+ % L CCL (Computer Communication
Link) X b3 CTwn 3 G0, W F
Hhtwns,

2LF Jotut aFs 1} 27 AEY- OFHEL & Sotutt OFIHEE
Rsvz &4, AL EE D)
DL EWALT, Joted OEENE oL KRS ¥R LB TES,
¥ b Jotvus B, ZHERCEVC, WHEPO2 50 oty
D 5%, FCC dsga AW Fie L << 25 DPC ik
LC e b IcEHl i ¥ oA iRl c 2 2 X 5K LCk
D, WREEETFHREE T IEEC L~ CHEE o256 ORI %
KEFICH LT3,

& <t MELCOM-1600 1254 BElE 7 w120 S0056 OFpk%
BEE L7z 2b7 F 09w HRClEI TN T 520, SR D A
~foz7 PR, ouF Jotw vass REHT B L &
—vvz LA &R oTw B,

6. 3.7 MoKk

VAFL DEETEE IR ETE R T 5 2DD p—Fozp, YobozT
WD > TE LD 15- B % h > Tl b, RO TR
FHBEIC LT3,

15~ OBRINETEMK O R & st icfrabh, 15— 2%
HMER S L BIC va56 Jvv—1 IKHEI N, ROURLZ R ED
FHSHE v27 o OTHMKIC X D BIRRE OB 2 1T\, WHE kST
%,

15—~ DRHICHKD b DED
Hah s,

(1) p=Foz7 X5 A~Fozy 15— OFY

(a) AEY= AUFs 15—

S6 D Fa?l POLR Thb

AEY= YzwFsF (Memory-Limited)

AN R=ox

D, BRTEC X Dk E < 43Ticsy

(b) #-2 fY5r 15~
(c¢) AC, DCEED LAL 22
(d)  AHiS DR
(e) Zofl
(2) A—Poz7 ©X % vobvzr 15~ OB
(a) AEY-Jo¥ousv
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Fig. 6.5 System checker.

B 6.5 u256 Fxuh
(b) FIEMH o
(c) a2 #HALOT L & 5 58k
(3) v2b9z7 KX B N=F=P 15— ORH
(a) -2 [R5 3202
(b) -z M Fxuo
(e¢) vafuzr Fzv2
(d) ALz Fzwo
(e) Zofl
(4) v2toz7 CX 5 vobozr 15— O
(a) a2 hovb @ 2=A20— (DuF Fud 212)
(b) Zofl
6.3.8 1& =F
PRAUS MR SR o270 W 24 Wil 4\#7& e 5o
T, fH A ORI TR s Hﬁ%bbfm< ChEHER L
IGHICRTT oM E R D 5, OB E 2 o,
5D % Db TEHHMOBIBEM LT 5 - AT o &
SEERCD D, RSSO 7o IO F A B L B RE
TH 50T, WHBHNOMROEREKIE vzab~r TED $~F o
z2al-2 T L TRBICITRZD LS LTS,
P—F 22al~2 DL L F 22F6 Fxoh EIFLTRS, E6 5K
YAFL Froh FIRT,
F e IR 0y R R
BHTLTWHDC, O fusSA

IRV ERE T C 3 T S b ORI T

o BRI IRV R T A D
hEE LRV, COEEICD v256 Fruh R LRI {7 %
545K LT3,

X LI fus 1y 219512 FO AR © WX va5s 120 @
g b 3£ L (Partioning) % T4 - /e #C b THFIK QMR & b CiF
MR ERHT L C W AMICEIHL AT R E R b0 T, 32 fHAH
T FeRL vzal-2 FAELTE Y, 5 o25s 2AEALALT
BIIEVEESTTRLB K5 CLTwE

[ SR A

TR HRAS E T 225s EAUImEO RIS CH 51 H I &
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—fELCHBIET 3 & v 5 bREROMSETH D, £ T TRHKEL
B 7 JEIEE ju‘ﬂ% I & A & RIS S AusTu KR T, v
YU 12aIF-vav LAk & o7 b=al AvSTy UPLATL D2TH
DBEREREN T WS, DX 5 AHIME a7 OPBE R BET

Wk 22T 3, ST (s Sotuud) LEARHE Gur v
2576) OIS IEFNEET 5 5% &tk (Computer Complex)
L oTns,

COES Rk urss OEBRICES ¥ CIC vass HHNL vazs B
B ovaze OBME, B X UBERD S BT, BED sx7s Bl &
FES T OB, BB R RE e Less, EUBHREN QNI T d
Ax A by c gl « A X Y, B 39 T LT RO,

B UCHEIIC U3 a5l B © B3 T &, WEMIA2 4R 3 FIIRDEE
IR o257 OREBRERT T2 C & R3TERD,

BRI A o250 FEBER DA ZTET L, A=Foz7, V21D
=7 MEC D 7 5 ERRB O 720 ORB A gD oh T Y, 1
Fil 4345 1 A s b DER A5 R & R TIIFN 4348 7 X b sE 2 BTk
ya56 DEHEZICZVECLILh>TWD, bt cicll

DIV R AR L T ORI LT RS L, SRV EDI o TS
OBNEEELENZT DT CHCHTFTCH 5,

%bbmm%é,%ﬁch%-cﬁMZwkkmkﬂﬁﬁf‘“
AU - 1
fe, B L U ZZEERBARE %Cl&i CBILALEFLRETD D,

E F X W

(1) sfet, 88 IR +—F O EIMLIC D WC, 8 3Rt
% Y1A%5 02 FIHEN vofgns TR (18 42-2)

(2) I, fig, 3K B P-F s 2 R0 vazs, Lk

(3) T, GEEE WA BV R BN LTI o B
RO v2alb-vav, FL

(4) g, #5YF, AN, BT BB -1 e T S ERALEL ’;1’3
4 [BIEREIC B B Y1 A% o2 FIFBIN vufons TR (
42-2)

(5) 3, FGM, ¥ B8 S9F 0 DB icon <
D yzalb-vay, @

(6) Webe, yEE B BOML REe AU R e-F BEMEESE
B 2wass, B

(7) e, (LEE 3, RS, EI, AR ESEBILEREEE B B
BB vavs, ME A2 TERINY aille K4, No. 2856

(8) KB, W, B #EHEOE D ORI +-F DU

ey, A EISE BT B Y1 ARF o2 FIHEN sutsns

-ﬁﬁ&k mn42_2)
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Power Statement

Akira CHIBA - Takao MATSUMOTO
Tatsuya MUTO - Yasuo TACHIBANA

Head Office

As the computer softwares have made marked progress recently, it has become practicable to operate the computer without kno-

wledge of specific machine language instructions. However, in the process control computer, the softwares have not yet been satisfactorily

developed and much effort has been tried by those concerned.

Power statement is one of the control compiler languages developed used for automatic start and stop sequence program of power

stations. If a little improvement is made on them, they can be used for sequence control in general, Mitsubishi engineers heve been

endeavouriug to make them easier in employment and more adaptable for general purposes. In the text are described operation principle,

features and application examples to thermal power plants.

L. £ 2 » &

Vg, B vornar o M2k X v ALGOL, FORTRAN,
COBOL % Y@ 0o HPsE & h, & HJ

R DGR A2 £ - kb AR TS, }&l 5% FICHE
TAHHH A E DL CENTEBR LI R -TnD

CHRLIELT Jotx HIMEEED ooy & 201 DR
FICHI# BB RSN TSR, F 72 m 4
T J0d56 OFIHEE R ENTW LB DL ADRELTH 2
Zhi, Jovx HlA Jodse @b “Df{?ﬂki’v: T B A & DXL
Jota G U AT D2 iy, 55 w3FIFgicd 2
B EHEDHEE LD A3, THEE Sodsa b L‘é*ﬁ‘l‘f & R4E LI
V227 URT L OVEEDHEA B X 5L AR DB B2, ¥

EHBDADW T e B AERFRTH A5,

EETCGR B 2T s cwic, Jodss #BEF LFLEC
IR 232 9, % 7eiR B 2038 D OFETL AT, 56k L J055
bR HEEE A Eﬁi?ﬁ%’i’ﬁ‘ﬂo F LT, 1-%- 2 J0ds5s #

HOBHOFCHIMIKERcES L st 2icit, HE%cwds
D bL~zod 2R ELTw5

COBEERWHT B nic, A Sodss 25,
THT L5 AR CENBHEENTRES iM% T 5
otz HitHA Sodss 5T, 3ukrs E ~"C*if§341’}Z> IoskeAnsE
T, FREESCOARTETLCH D 50, HiHO 0 ICHEY: Sot
2 DRHEICIE CC AT A CE & BRI L T 585, 2256 ENk
D LELHEEGT R E T 5 avbo-1Fad56 OHBETCH, 2
DS B CHIAE R CEL L5 TRAC LA LEETHS 5,

T TR~ B fo-25-baub &, iutz H#M 2vA15 Bio—
FiTd 0, XHIEFTOBHEHEE), {21 22546 D J0J54 DT
HEE S 7c b DT, | Dﬂzﬂffdmi AL BT IR IIFE
pirnd, MELCOM-330 B @fa®) « {524l o
KR E N A2ER 2 > T D,

AT, T OWWECEEE R HEREORET b LI LTHNT 5.

it LAY OF

IVATSLAL DE

—TURAEIRVATL ICHEE

2. RT=RF— A | DOEFB

W otz B BRI EROREL, —FO ooz filifl©

DY, THF 7rod AJIDDH LILHEE & OA/RIRE, FaTan AT
D o, A2 KELG OYPEIC X - CTROBHEDHR & F - To < HH
DHDT, ZOREED—D—D, FhEFDHEFIC L > TITE bR
Wb, Jows SCEDLT C &N ES TtH 5

BT - LRI B 0 2 RIS, RS b, FHE x
filabd b ME% Jows ST EM N D D73, 2. 1R ¥#
HEHRVE D0-F 4 b T, JE Jows 2 Jows, TOMD p-Ty

2 BARTEGILE P LKL > T d, Ao-25-FAub T @?‘r
Jows OIWERFIFBOER LTHEELT 20D 2015 Filk
THo->C, FHlE LTH Sowr & 18 LICHis 2 & 5 pa 2
F—bAvbh BERER TN D,

AD=2F5—Au FIvA1S i MELCOM-330 Assembler %
TELNTE Y, Ao-25~ Ayt &FFTLT,

-2 &L
A it vy 2oy

w2 W45 TEUISLAL O 25~ bt DEIFTICIE X AT Jodss T5

TERVAETH D, [E 2. 2 WIANA Ao-25-tavt & D B
B oMM AR TR > 72, 2. 1 1, AP HIFEET i
L7 25-tavh O—FERTH 5

b o “DR-GB”, “AQ-GF” # ¥D 25— Fautb i, 3—F1u
J DTS MATHNICEDI, AR5uF # KR, D Jows
DIVEC LT R Asa-5, Thbb 7505 ANESL FaDau AT
DR, L 2 EOFERA TN, & HIC or-usy W

M J0w0 HEEHCT—20 25-bav b B E D, B 2.1
BP- 9”1@ QA-SB DQX-SF

009000 ¢ 00 9010' N¢g O 9O9U

___-J ____J

DQX-SF DOX-SF

2.1 GEEEE Do—34-+ (B
Fig. 2.1 Flow chart of operation.
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(1) DQ-GF, AQ-GF

(2) DQ-SF,AQ-SF

TV F oy 7T h,

(5) QA-GF,QA-ST
QA-GB,QA-SB ITHZ 1

"x:ﬁ'v‘('\*

— #i - “Ng”
x| ] s BHETT— _L\?_’/‘__L
0,2.6)¢nuv ¥ hn
2.

B 2.2 fo-z5-taub OEWE ()

TFig. 2.2 Action of power statement.

0001 — TITLE BP-9
0002 — PLIM  316-30,337-177
0003 — BEG —
0004 — SLIM  316-30,337-177
0005 — DEF +SR06,115-12
0006 — DEF +REX9,216-46
0007 — HALT -
0010 — BLgK 00
A0316-030 0056 0213-012 0011 +B9010 AQD-SF 241-101,.,500,10,15,43

A0316-031 0000 0241.101

A0316-032 0000110020

A0316-033 0000076412

A0316-034 0000020113

A0316.035 0056 0164-173 0012 +B9020 DQ-SF ¢,15,12,33
A0316-036 0000152441

A0316-037 0000110040

A0316.040 0056 0211-175 0013 +B9030 QA-SB ¢C,0,10,13,41,10,5
A0316-041 1000002015

A0316-042 0000110060

A0316.-043 0004101205

A0316-044 0056 0213-034 0014 +B9040 DQX-SF —

A0316-045 0000110100

A0316-046 0056 0213-034 0015 +B9050 DQX-SF —

A0316-047 0000110120

A0316-050 0056 0213.034 0016 +B9060 DQX-SF —

A0316-051 0000110140

A0316-052 0056 0211-175 0017 +B9070 QA-SB C,15,10,55,43,10,5
A0316-053 1000152067

A0316-054 0000110160

A0316-055 0004301205 .

A0316.056 0056 0213-012 0020 +B9090 AQD-SF 241-101,500,10,30,43
A0316-057 0000 0241.101

A0316-060 0000110220

A0316-061 0000076412 -
A0316-062 0000020226

A0316.063 0056 0144-155 0021 +B9100 SSET 1[E;SRO6
A0316-064 0400 0115.012

A0316-065 0056 0165-001 0022 +B9110 DQ-SB ¢4,0,12,13
A0316-066 0000002415

A0316-067 0000110420

A0316-070 0056 0213.034 0023 +B9120 DQX-SF —

A0316-071 0000110440

A0316-072 0056 0213-034 0024 4B9130 DQX.SF —

A0316-073 0000110460

A0316-074 0056 0213-012 0025 -+BY140 AQD-SF 241.101,,500,10,40,43
A0316-075 0000 0241-101

A0316-076 0000110500

A0316.077 0000076412

A0316-100 0000020310

E 2.3 fo-z5—ftaub @ Uzseud ()
Fig. 2.3 Listing of power statement.
DIEERVE 20=F+—b & 2-Frud LT, 2uiL Lkl =
2.3 D Y548 Pl TH B, TD Yagcud OFENEGE v-270503
6T RRESE, An-25-bAubauAMs B BWT 2oL Lk
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£ 21 Ao-z25-taub—TEK
Table 2.1 Example of power statement.

AT AV # B
DQ-XX Digital Question
AQ-XX Analog Question
QA-XX Question Action
AQB Analog Question Branch
DQB Digital Question Branch
RSET Routine Set
SSET | Subroutin Set
BSET : Bit Set
CNTQ ! Counter Question
ZCNT Counter Zero
DA Digital Action
DLAY Delay
ALRM Alarm
DQD-XX Digital Question Delay
AQD-XX Analog Question Delay
DQX-SF Digital Question~No input
AQX-SF Analog Question-No input
DQBX Digital Question Branch-Non Stop
AQBX Analog Question Branch-Non Stop

-XX : -GF, -GB, -SF, -SB
R, ThbB 1799zoMod5s TH B,

copic, HILTFEEINE 25-bav b “AQD-SF” @ fR5uF
oy ofidik, [AQD-SF] o@le% T4 5 Lafvan—Fu 2O
FTHACEE DD Fego-f KFAEN TS, 3820170034
W, zok 5k Calling Sequence @ 24K Y ThHo T, FHEOT)
Vi, €@ vakual—Fy OR T ADbI S, D Lafual—Fu D
FHEIC 2T, 4 FELT CEMICHT 5,

3. ND—=2F -ty iR

Jotz Ml 3uA15 & LT, Ao-25~baub B L7&E0F
FWOTDODHEENRD D &Y biti,

(1) Jodss offilgit

(2) iR 20~F+—b DZEE,

(3) Jud56FR w0 DEGYE

(4) FoiEAROEHY

(5) Judsstfarvr—uau VERDE G

V& 5 KASEERE D0~5+~1 % J0J56 T5Z &23, Ao-a7-t
Aub D BANERSTH 0, BEEEN KA NREIICET S H
RIS v—TuaE=g KEWTE, EEEYE So-F+-t D JoJ
S50 RBERINCTT R 5 C LMW TR, %7, HHILENWAS, o2
Sp EHEVEENCTE B AR, VM7 v DReBIC H K E R
hTHs,

EINDRIVE

4. YRFLDER

Ro=25—tAu b CEIIL L F0d56 OWERBVIT BHi1IC, 227
b OB Z BT 50 SN EMMEE AR NIRRT CHah o5z
BEplch 5,

S0d50u256 KO, M4 LRl Sic, F-a 00
DYRER TR 5 step () &, Ao-2F—taub ZRELET S v-Tu
=2 B0 step (1) LK YVILoTNnD, D step (1) 11
b B CRET B s0woturSTt * uass OEAREHE L, &E
e 15 o2 EHATRFIBEAR L-F2) T 7307 AJL Fruaw AT
DHBAR, w27 BEFOFEHi R EOMNER Lien b, HEffiL%
IB8E S0556 GIATIRE) % BHEIRMLIC Lreds » TAES 5 5
w32,

step (II) KEFHESICEIEIRE Jo—F+- RF0EE 2 C 2T X
D, EEEIC XD Soubt B R T R v, MIREAR i v-g10v10 £
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% ! ot R ; |
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Z 72 lstep]sTEP(T)
T
;7 ;\ A~ —2a3v v
=8
il L2 R,

A
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22 1A% [ — -

41 HBEROELs-Yv2EZ32v255
Fig. 4.1 Automatic start and stop sequence monitor system.

OAD RS & U TR ad OMERIGRIME L R ORISR ¢ & 3
XoswTsbnThs, step () 1, K4 1D 300 R LE
L 51c

(1) HUHEEE SD~F4+—F %, Ao-a5-bavt FHH LT F05
54 L7 Ju—oiffubo-u2, B LT Y I~Fvo—Tuae

(2)  Ao-27-tAvk # UGS, MIREE Do-F 4 b ZTHHE 3
0934 L7 4 90-Foo-T020

(3) ENLEREHHT vto-L T2 2592-5,

(4) AR v—20091 & DDA NI F IS 0T34,
GBI EN step (1) @ 1Py v-ho, YILAW00 bO-Lb—Fo
TRECHITCBEEN D,

5, RU—XF— AL MOFEHE

BITEE SRR IR 2 5 12w b K E N7, o-TunE=R
Yoduase AL T, BEICh 7% - CRINE L EEATAbh
7, TD 2276 OEER 20-F+—F D 2-F1ud Ik, Ao-25-tbi
vb AT, WEAOBERKBIC L) -HoERCHE L, fipko
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With the increase in demands and supplies of electric power the electric power systems have become more and more complicated and

sophisticated.

this purpose, much information must be collected for making quick and exact decision.

done in the field of automatic control and computer technology.

these circumstances, Mitsubishi has developed power system control schemes based on the concept of hierarchical control.

deals with the control systems in details.

Nowadays, they are widely

In the operation of the systems, it is essential to supply required power instantly with safety and economy to loads. For

On the other hand remarkable rprogess has been
Under

The paper

applied to every kind of industry.
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Table. 2.1 List of system control in utilities.
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Fig. 4.1 Block diagram of real time control.
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Fig. 5.1 Flow chart for unit commitment calculation.
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Study on Power Load Prediction
Based on Farmer’s Method

Head Office Keigo YAMADA - Moriki TOYAMA

Short term prediction of electric power load plays a very important part as data for such areas as economic load dispatch, freque-

ncy control and operation schedule of power stations and substations.

We applied a method of prediction for non-stationary process by

E. D. Farmer to actual power load prediction problem, and, its results and some problems related to that method are discussed in this

paper. The discussed points are as follows :

(1) The relation between prediction error and some parameters involved in prediction system is considered from both theoritical

and experimental points.

(2) A method for detecting automatically load pattern change is presented, this being especially useful for automatic load-dispatch-

ing system.

(3) By a method which combines Farmer’s method and exponentially smoothing method, we made it possible to predict power

load which contains trend.

(4) A simplified method for parameter identification, which will contribute in reducing the calculation time in prediction process,

is presented.
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Due to the development of computer control techniques and expansion of application of computer, the latest computer is repuired more

high performance.

systems have been employed integrated circuits so as to realize high speed and high reliability in the operation.
analysis about fundamental requisites in the course of designing such as :

Line managing, free time operation by making eflective use of it, and future development and economy.

To meet the requirement, new process control computer MELCOM-350 systems have been developed. For the new

This article gives
real time multi-processing, combination of processing and ON-

Based on these items description

is made how this new system contributes to the embodyment of the demand.
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New Current Limiting Fuses, Type CL

Yukio IWASAKI « Shinobu OTA

Itami Works

Silver sand current limiting fuses have been newly developed. They are rated at 7.2kV and 3.6 kV ; 5~100 A with the ruptur-

ing capacities of 500 MVA and 250 MVA respectively. In spite of having the interrupting capacities of the maximum degree in the

kind, they are built unpreceedentedly small. The distinctive features of fuses are that notched fuse elements with low overvoltage are

wound on star section element supporters.

to the draft of the 1. E. C. Recommendations.

Standards based on in manufacturing them are the JEC 113 and suggest revision in reference

A number of tests, particularly tests to interrupt the maximum arcenergies, have been

conducted. Information on overvoltages on the test voltage 3.6 kV and 7.2kV and relation between phase angle at the beginning of

arcing and overvoltage are precisely described. Application of the fuses are also briefly stated.
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Table 2.2 List of the dimensions of fuse tubes.
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Fig. 2.1 Type CL current-limiting fuse 7.2 kV 5~100 A.
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Fig. 3.1 Cutaway view of interior construction of
type CL fuse unit.
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Table 6.1 List of accommendable rated currents for
transformer protection.

8 6. 1 %6 FE 52 7 o U M 3% E th

7L B i 8300V
LVA ﬁ‘i’lﬁw’s'u'm [CL e o~ j‘
| [a A
5 1.52 10 ! 076 | 5
10 3.03 10 152 10
e 15 4.55 20 228 10
H 30 9.10 30 456 20
5 15.2 50 7.6 : 20
% 75 27 50 1.4 30
. 100 30.3 100 15.2 50
150 45.5 100 22.8 50
% 200 60.7 100 20.4 100
300 — — 45.6 100
400 — - 60.7 100
5 0.88 | 5 : = =
10 .75 10 0.88 5
15 2.63 10 1,32 5
_ 30 5.26 29 2.63 10
= 50 8.75 30 4.38 20
" 75 13.1 30 6.55 20
- 100 17.5 50 8.75 30
= 150 26.3 50 13.15 30
i 200 | 35.0 100 i 7.5 50
- 300 52,5 100 26,25 50
bt 400 | — ) — : 35.0 100
500 — e 43.8 | 100
600 — — 52.5 100
750 — — 65.5 100
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Table 6.2 Recommendable list of the relation between protec-
table cable dimensions and rated current.
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Characteristics of Gunn Effect Microwave Oscillators

Kitaitami Works  Taiji OKU « Shigeru MITSUI

Gunn diodes are small sized and lightweight ; their oscillation circuits are simple and they operate well at low power supply volta-

ges, this being the distinctive features for microwave oscillators.

Up to the present a good number of Gunn diodes have heen develo-

ped and published with their oscillation frequencies ranging from some hundred Mc to 80 Ge. The outputs made available are repor-

ted to be above scores of mW.

In the Mitsubishi Electric Corporation high power CW microwave oscillation with the maximum

output power of more than 200 mW at 4 Gc have been attained by the use of packages of low thermal resistance and GaAs material

of proper resistivity. In some circuit conditions, low-frequency parasitic oscillations are ohserved in the bias voltage.
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Table 4.1 Typical characteristics of CW Gunn diodes.
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Fig. 4.4 Current-voltage characteristics of a Gunn diode.

Vertical Scale : 1 Vidiv
Holzontal Scale : 0.5 o sec/div
Sample G-299-3

4.5 Gunn d1x-f OB T 5EH
at a Gunn diode bias circuit.

45} (G—269~4)

4.0F

J (Ge)

351

SR

U1 2 345 57 8 910112
Ly {em)
4.8 ZIHRIZD S508 6~ ONE & TR Mk & DGR
Fig. 4.8 Relation of oscillation frequency with portion of
the cavity planger.

5 &R BRI i LR MR R R T, ¥ bICER RN T
< EHEE B E— B IRt e B, T o threshold LY o EEH
T, % OTEHLEIE 200 BHIJH RS OFHE I & o T
b5, R4 & CEHAERD & & OWHH & ERFED O B &
LITRINT N B,

AT CHUETEE 28003 5 &, threshold w33 L 7z & ¥
4.5 0 X5 RlRE IR SEBREIEED Lk s T n B T
e De T OIEFBERIREANICD S E#ED LC (bl &
Gunn g4 OEWER L BRE L TR DTHBE, COL &
2100 P VBRI N5 23, TORERBPE 250 L EE 4 6 I
KB XS IR FIR I S AR TWEZSEIC X b HEics X UHR
IO e

IS804 DHEE KU 227 Ls, Ly 20T 2 &, C OIS
R W4 7 ICRT X5 AHERIHR 2oty KR Y HL 71
8RT 5. 2100 WIEREBIL F505+— O L TlE & A F

1188

Holzontal scale : 6 Mc/Adiv

Center frequency : 3.312Gc

Right : Marker
4, 6 (ERFSEIRIC X W EFE 7 Gunn

B4~ D 2100 FEHIE 270 b1

Fig. 4.5 Parasitic low frequency oscillation Fig. 4.6 Frequency spectrum of a Gunn
diode microwave oscillation indicating TFig. 4.7 Spectrum of Gunn diode microwave
the low frequency modulation due to
a parasitic low frequency.

Holizontal scale : 100 ke/div
Center frequeny : 3.312Gc

Left : Speclrum of Gunn oscillator Right : marker
4.7 (EEEIEES ki e Gunn dq
F-F D 220 PFERE 2R b (BT 1

Gunn g4 F B 71, A -0

oscillation in the case of no parasitic
low frequency oscillatcon.

(G—258~3)

2001 | i

!
i
x
5
|

1501

F100F MY

0

P, (mW)
o
[

//

30 Z0 7.

Oy

3.5
f {GH:)
49 FIEMBEHEHNL oMK
Fig. 4.9 Ralation of output power with frequency
at various bias voltages.

FoTLES, COMRFE 4 8IRLTH B, i G-299-3 D
By Bt ool & wYed B IEASHBAL So 1k A0 GeTdH B8, MR
1 80~45 Ge DIFIRIC b 7z » THAA TR RECH 5, R4 9
TR E I OBIR EHINEEE A54-2 L LTORLTH %,

CCCHBED B C L IEE 4 O KWW, Bofkclk threshold
LLEoEECE A 7 0k ARG AR ICTRTCH S 2, A
# U COMIETR BOMEORIES Ssur- ONETEL T 5
HALEBECOBTEETDH b, —EEEARDIL D ik~
ISR SRC s TLES T ETH D,

4. 10 IR A O R E WIBFIC, J5ue- DUET
52 LCHIEE L 2B E st 5 71, ¥ & USERR SO BER <
Hbo, chdhbbib &5 ICREHEITEEEE 4f/dV=05Mc/V
Th Y, BRI 206mW, ok x0REEIKTHE, L

YR - Vol. 41 - No. 9+ 1967




Y

o

34r

jae)
&1

o
o

in

0.5

25

V{v)
410 WHFHRICHY B EMIEEECH
LN, ®HE X OSBRI e i & U)D‘U i

Fig. 4.10 Dependence of output power,
elficiency and frequency on bias

G
()

400,

{G-293-P2)

350
300
= 3.730
£ 200 .
o - :; 3.725
1501 1= 2
N -~
—~ 3.720
100 £
=
. 3715
50} B 1
s . - 1 ¢ L oL 0 . ' : : : 3.710
20 225 25 275 30 3.25 8 10 12 14 16 18 20
£ (Ge) Vs (V)
B 4. 11 pspz 38HRIC 0 2 R8Ik 4. 12 Az FERICH T D EINELL &1
&1 E DA I, Sl L USRI A & DBER
Fig. 4.11 Output power vs. frequency Fig. 4.12 Dependence of output power,

of a pulsed Gunn diode

voltage in a CW-oscillator. oscillator,
x 4.2 Sz B Guon g1 O LNk
Table 4.2 Typical characteristics of pulse operation
Gunn diode.
MM oW B | G29P1 | GayP2z | 7651
£ dh It 3 O-em | 1.25 1.25 | 0.1
BB ik B | BODXBOOXABT | 200x200x43t | 200X200x50t |
N oh e ]
) Threshold S8 E A% 13 EETEN
“Threshold i A 7 0.76
U R M BB Go 23 23 23
ik o W 10 s 5
U E 1 ~3 29 <3
T w - B )
SR DIEL pps 60 1000 100
LS BE D IR ARE B U< i bl G-299-3 ¢ 3 Bl R f =

3575 Ge ¢l dfjdV= 5ML/V <H Y,

ot C-2 ¢ dfjdV=—5MeV <5,

O FEARATAE F s it b

, FEA DK B & OflLFEY

ob—duz & 4)55])_'_/% S5 ciibivsg,
2800 #EARE 4. 1 o &5 RRIMECM M Uk, & 2

Guun 14— 1€ X % JEIRM K

JEARDUfE DR & Zfhdh o - Z2fUH
C OB npl=101em~2 ¢ - 7,

4, 3 A’JL;{%%?E

Az FBIRO Bk, THHH

A FTEHBUWNCH D, 1111le101(1 BRI S

% 4,000 Mc o

L1y

Freks 1 bbbl
T DI ST PEL
it T F R Jl o o

bitr, SG ok
% 4,000420 Mc & L, 20Me @ IF 55 % 250 burts( - 1T AdL
By COEE 2801 OGN 4F 13 Ake LR <h o 72,

[ CRIR LR wBiEr»d 5,

DX S ICHIR LA wEEC
B PAPEIRIE & L CRES LI T 2 &,ﬁﬁﬁﬁmﬁﬁﬁbh,
FBERELOLL51CA %, $RAMEROR-EE g
FcHo <, AHEERISEES R D BIRE LK E SRS,

Lok

EE OB threshold 37 < 4 <

é’/u)ﬁjf\:{ﬂ

EE UL 5 WRMBERIENEC S, Chisd L5201 RERE
D AE~Aua WIHNTEE R bR ANPD (b-duz T & %

RS LA TR by, ALz FEiE Guan 44—

R4 2TGRLTH B,

;TR

B CHeE BIARBB fo e Thb 21Ge THBA, Fobs

GUNN 14— F @ o120 PeRsRbL: - W - ZJf

efficiency and frequency on
bias voltage.

o TOTLAL TR 4. 11 1ch 5 L 51 2~3Ge o %,
A4 12 ZORERE & )5 XU oM <d 5 o % ks,
DPHRHCIREILA U g % o 3Lk G-299-P 1 e v»c itk
WMHIOW, cok B0 3% 215 CERCTE L,

5 0t 7 U

Gunn 14— F {MBiRE-cd 5 < &, SRS cd 5 ©
& GEBEIEIEAME S TR v E 2R Y, 2100 BRERE LCE LD
T T b o T s, Gunn gqf-F Bl L A% ¢ 5k 2
SV DT T b FEIRIA BB AL Me s 5 80Ge ik e »
CTHED, Wb HA mW LLERELRTn D,

24T 35 T b e S-band i 200 mW L) -, Auz ¢ 10

WhAshTtes ), wIFhdEH X OIHRTOWLATT
A, [HEESROBIER IS I 5 10D CRIRLIER D iy 3 % %

LN D, Lo ThWER o512 t00 fNH 2D E LT
WFERs o (b7, FFOHLAFHOBINL [HgR & DfkE o
W R 8 b S A X M Cas b biivbiv s i b |liuih
DI Z T Cn B, (U3 42-4-22 %))

% £ X W

(1) J. B. Gunn : Solid State Comm., 1, 83 (1963)

(2) J. B. Gunn : IBM Journal, 8, 141 (1964)

(3) C. Hilsum : Proc. IRE, 50, 185 (1962)

(4) B. K. Ridley, J. B. Watkins : Proc. Phys. Soc., 78, 293
(1961)

(5) D. E. McCumber, A. G. Chynoweth : TEEE Trans. Elec-
tron Devices, ED-13, 4 (1966)

(6) H. Kroemer : op cit. ED-13, 27 (1966)

(7) J. A. Copeland : J. Appl. Phys., 37, 3602 (1966)

(8) Rz« BRUHEE & 86, 1833 (1 41)

(9) J. B. Gunn : Plasma Effects in Solids (1964)

(10) 1. S. Heeks : Proc. IEEE, 53, 554 (1965)

(11) Electronic Engineer, 25, 1479 (1966)

(12) J. A. Copeland : Proc. IEEE, 54, 1479 (1966)

1189



Central Research Laboratory

Wakayama Works

UDC 621. 928. 9 621. 359. 4

TR BFEERT LY
FH R ORI —* « £ i

W Ik IE e oL oge —

Dielectric Filters for Air Conditioning

Norikazu TABATA - Mitsugu MORI
Masatada SAKA! - Kenichi HIRAYAMA

In view of environmental sanitation, increasing polution of atmosphere of late has come to such a pass as to need highly efficient

precipitators of fine particles of submicron in diameter. Considering the trend, Mitsubishi has developed new automatic electrostatic air

filters, type FD, which operate in high efficiency as that of two stage electrostatic precipitators, the maintenance of the devices being so

casy as roll filters and the prices being favorably compared with them.

The article describes the theoritical analysis of collection mechanisms, characteristics and basic experiment of electrostalic air [ilters,

also mentioning the construction, features and specifications of type FD apparatus which are recommendable to setting up in a place

where c¢lectric noises can not be allowed so well as in office buildings and hospitals.
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Automated Design of Digital Computers

- Yoji YAMASHITA
Toshiyuki KAMOHARA - Tetsuo MIZOGUCHI

Design automation and simulation are two major techniques of making use of computers in designing computers.

The former means

the computer does design work and is feasible where the design process is definitely systemized with the standard design procedure

established.

Quite a few design work, however, still have to resort to human brain.

The latter-simulation-is used for finding design

errors by simulating its operation by using a computer prior to the production. As examples of the design automation and the simulation,

practical methods of the wiring design and the logic simulation are discussed in this paper.
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S E 2 IS RMEE T R I kit &, s
CAWEHBSEEE S 5,

TREIERET BB C, BREIEEENE R T RIS D W %
NHRFEFORHEL BR ST TH D, 20ENSTC LN THEY
BB LT opliil© B 3, & 2E 2. 2 © FF 001
3, HBATMESLIRRF o B8 TS, FF002 13 FF 001 8 A
BEERIE LR LoD 20w b, TOAINES OLEE% B4k
SHEERRF7e 87 &35 &, FFO01 > FF 002 %5444 2 M4 v
Aljalg GA 001 1, FF 001 % FF 002 © o A Jic A 5 HifiE
FRECH S v,

COLXSICHEETRI A RHT 5 Dic, HaEEIloRBE#
FERBIEIM 0 A3 X O FH & i BRI o JH T -C RS B ©
Ll LTEE, WIFHRILGEIE 1727 % OREAAALT 5 € & D%
ROV, B H OB NI > TR OIS T & 2 D Clf
HEch s,

Bl F-z i, MO BN 2R R I & R A g o
TFHEREEDT IO L, flgeRBlck oavEREE2EDbT L0
DI3FEHEH Y, FICAIEXCHEL oIS, HlETREE 95t
BLUHPEE2EDTROPICCCTL AR B BB LIFLCn
o BEARKD SHIHOEREEDL LB,

a.  ENENE% 4

ek 2 FF (0yu3 2003),
%cHs,

b, E—OFREIER H cOBE ORI 720 ol Lk

7o & 4% FF001 & FF 002 <o 001 & 002

. FRBIIEIE DA T4

To & 2 J-K2UwTF 2003 Dty ANCT) Eds s HiF1(N)
Meh b, HEERME T R v,

CDXSTEERZRDDICLICE->T, T ORIEEinmlEgc
H, COMMEKDOEDH NN bDEESEHEI N rERTCE
HBTED,

(2) W@ F-2

BUEERIIC S o TH A b D F-a TH D, KD D DETRT,

A iR X h-F ofiE

7o & 213 GA 001 oER I & —fhicH 4 nivs XB20 &3, X+
+ExuF DBE: (L2 b 2BH) D&Eh b 2040H D f-1 & Hb 7,
CONMBICE LX h—F BN TH 5,

b RRBIEEE D h—F WCOmKES

7o b 2% GAOOL i, LX p—F o 1 ERIH 5,

Lo 2 FifHD -5 BREEHIC—~2F 2R & 5, WS

R E I e, REHT OB B b 217

BT ENFRMEET- 2 BB D, FOBH v
Uiz Al

EM (zzwazoi07), GA (4=1)
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s VARG IC— 2 o ORI G2 61D,
(3) Eus-z

HAERBMEMIC oW, i) L Q’Cl-kb)ib/ HEF AT,

B 2—q T LB Co h-F RO o 2 # DY CTEcHD
PHAEN o Fen TH D, H) ?iimﬁ‘:lﬂliﬁmomfﬁﬁuﬁ Fon ThH
LI ETO n-F WO Eu IT, JEFFRELERE O H 2T D
MCBIDDERECTH D,

oI T & R B T r, By Fea B LR
Bo —o0 h-f PICHEE, IHFOWRMEEAEEND & 1
WHO s f—a R AB T Ev, COELFaE>T, &y
D FOEBLIPE N B THIE, TOXHIC, FRBRFEAH
% Fon THALBC LKL 5T H-F OKEIPRELBLARVLED,
Bofen &b a0, oty CIRAC & 5 & 9l
xR,

BLE3HHO F-2 OG- EEIHEEICTRbEL LT L s
e L Fea AT AbE LB TED

2.5 RIE-mFREHS

By den #lioT, BES-a2hb, % 0-Ff 0% Ly iC—29D
ERLEE VM CHHERT, LR LBMHODT S Lk —2D h-
ik LEEORBER O A E UEEEE L b

2.5.1 HeeREEEOSBE

GAO00L Z#lic e 5, BB F-2 CHALNLE H-F & LX
B XOoEgES Ol ® Cys-a Ofpoi LML, ECHDHEE
Pk b, aE -2 % U RBICH O HCH, GAOOL i 0L,
FF002J icyk 02, FFOOLN ik 03 sl b < uhd, Co 0l
02, 03 ICfipsE F—-a2, XB20 %z XB2001~XB 2003 73
GA 001, FF002J, FFOOLN 2 Zhsind b.

B 2. 4c LX h-F oty iplalgoxisiilssisg & i C v
%,

2. 5.2 |gFHREREOEE
FFO0Z %fflic & % &, B -2 THLLNE h-F &, FF & E

LX#H=-FoEy7F—-%

E}EFS
01 01 02 03 04
02 05 06 07 08

]
GADO2= CACO’2J'FF001N‘EMC301N( LX XBO3 02)
T ——mnEs
| e IXt-FORE
XB03 05==GA002 -
FFH— FOEYF—¥

EvEs 0l 02 03 04 05 05 07 08

# 01J *01C *02J CLK *02N GRD
FF002 (XB04-01)
[
EnES
XB04 01=FF002 J
\_[_I L1y
1 Ly 7-2knigH
2 3 ERUE-S::!
ey F—x L 0NixHE
BEETF-XLViEE
XB04 05=CLK
L_J

Levs—snbtn: 258

H 2.4 Eu¥-zHl
Fig. 2.4 Examples of PIN-data.
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o Fen B LML, TOEREOR CRBEHSIC Y > THEE LD M
s, TENECDS b, filiE -2 IC X - CTHL OISR,
01, Wi d suTs, J & ChromTHicsitd s o H

T ECIHLTENENOL & 03, ke b, R Fen c,'.‘.‘a
#RILC, E5%, FF002], FF002C &L, filE 7
XBO4 i© By T A IR 2 b o, XB 0401, XB 0403 x,(‘“,,gg
T 5,

riu Fn OHUT LSRR IC i h DB ), ThD
BRI E s—a THA LI Y O F 2D FERAT % & T 50l
Uu; LA THD, s0wy, WM (CLK, GRD) Hnchcd i

2. 5.3 EiEEs05E

2 S DL A HLE A B 4 b IR O S B . R
NE Py I EMOE S B Dw v b, FIE002C & EMO0LT 41
v chsb,

CHTOOERBREENich L CLERL, Ebnh—TIKE
BR—T B Foz B 2. 2 D(3)KCH L LI DW00L
<hB, coEeEE FF002C % EM001] tg&h i b, BLLOD
Be% +=TD p-F WM LCHiTER T E B35, ST RN
FHEMCAEALTA BT, CREETHHCH P LD, TDO—
flpg 2. L chs, o TH-—FTRESD Ey ARG~ & €
v THbH,

2.6 HERME(ER

2B Em ROk S g, B—EBR e ty RRGE
FRE, R O IS AE AL S B b LiLin Wi & DI D
Lo IR ATED,

(1) o
hdh b

(2) BB e AR OMMOEA RN E L YT

2. 6.1 BEkHTE

SRR O 2 IR D X 9 B FuS A B b DR, £
FIH & 417,

(1) nfloRseT~ % o Bbok b5 e, TCofigy
nCy &35 ) OGO 2 MEIOEHEI LT, 7T £1ED.

(2) coEEc Yo dErhokbOMLEEDRY,

AMBEAEL LY TE ORI EBA S BTN

F 21 Cusarikbiic, 2201~ X YK
¥ L el
Table 2.1 Generated connector list from equations of TFig. 2.2

XB0305=GA002 XB0306=CA00LJ
XB0306=CAQ001J
XB0307=FFO0IN

XB0308=EMO0OIN

XB0405==CLK
XC0505=CLK

XB0403=EM001J{ FF002C)

XB0401=FF002J
XB0403=EMO01J(FF002C)
XB0405=CLK
XB0408=GRD

XB0308=EMCOIN
XC0504=FF001 J
XB0307=FF00IN

XB2003=FFO0IN
XC0506==FF00IN

XB2001==GAOOL
XB2002=FF002J
XB2003=FFCO0IN

XBO401=FF002J

{B2002== FF002J
XC0504=FF001J XB2002=FF0

XC0505=CLK
XC0506= FFO0IN
XC0508=GRD

XB2001=GAQ0L
XB0305=GA002

XB0408=GRD
XC0508=GRD

ESREETR
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zﬁ@wﬁ\\w‘f

b

20 01 20 01

52003
E 0307

e G
!

C 0506 C(CB0o6

() (ABHBURT- 2 D Ve - 7 Bkl (b) RERSBHECIS LD
B 2.5 ZEmEFE (FF 001N o)
Fig. 2.5 Back panel wiring (case of FF 001 N).
GBI T D2 i b OYIHER S 5 & b DB v AR THIET 5,

(3) LLEOBERIEATRE o A RZECTAS. X
L—20 By i, 27 BICFEUDT 5 0 AT & ES AT
BINIIRA R B 2 0-C, WICT g Fzuo LARGIEEX#IT 2

COIDOIHEOI Y TF 001 N ofi#iir 26 L <, &
2. 5.

2.5 (b)) it (a) KHh~=TefEdEr L, FEHE XC
0506 7 & P ¥ -CoORMED '%%u\&vaﬁ,vmﬁﬁﬁﬁwwhﬂLL#
BENTcEvwid, TH LUHMEE -3 RTE

2. 6.2 FERRIER

CORHE 5~7 b, WEoicwic2d ) IWIBET, FiiE%
VeI 5, ZDBICITRD T & KFEE R e,

(1) Ve AT S, Bii% 32 85 - Chifgkic
JYut T b,

(2) Wl - E5 AR, Y
B A % 2 b D 2 KT 5,
(3) FiEfTAS Fr 5 (MRPKRENE ZiICH, T0%
A DB AT S0z 1KEL
MH DfsE ChT B,
BETH D, BULTIRIEIE 53 b oL b OPMR L 2l bk
=D CHEBIEFF % Aoz L, siEEEoRIMbicHlEh T3,
2. 6.3 HEROMEIE
O w256 THIMAIT Fa ZBIETEL L5 LA >TW DA,
MTREBIELZOMTEL D &0, EEEREIETEBIEIR
Tedii I L C OB RBIEI N ok, 4 F Cofim
WFe R s bdbDEh->TLES, ZOO—DDEILEESS
To o S BB B CH D, TDT & H LIEHED LT,
i -2 BN A~ DT Fn OWERALT L R > T E 1z,
LLEo Sods54 Bk, 3man-month %8 L, #155D €y
T DL OFEMEVERICH) 2 R machine-time %03 35,
AT 7% 5 BFAR DR UVEZE IR L7eds, 3T Ad e
FEOVEER 3 2 70 & v SR CTT E ey

5D - B2l - powo BB X

L, #Ed Jowo NN E Jo ;af

3. HE#SREoY Ial—Ya

331 ¥3ab—~vavoHY

OB AR E DT, vars W5 RIS - RIgEE!
< VD07 OERFIChT 3 T2 &, TR EFNODEFCBFh 0F
FEED 2220020 2B E R D, vaFs el CRKBMIC R 75
HEOMRE O TR, AT ORERRE < A M EE o2 X

TFFSEOEWAE - My - Z 1 - T « W0 - 0

M BBERD B, FETEHC BT S 2 QOB RIIHE,
BEEOTHLHE OB <~ CBEND B, VI Iay OF
T N-Foxy OFFEE HFT L CiAbREOT (B L7 J055
bR 72k T EISHEECE DA o TR

tee, uT@Jﬁ&KW%$®Aﬁ&®7mwa;$@Mﬁﬁ
NEF CIWER & 2H81% F0J56 KX >THhCHEHICLTE
5, BiLYRlEEHO Sodss 0 sar #TTARLBE L5CT 5, ik
WLTEZRT LR, BlhE LTTEhho T WEEREICON
T, BOFOOFHMIC BT EDORE LD Y 2 R H O
Hiceeds-t, B 258a-0 OBERPC 5 & LTndT e
THd,

MG ET 5

["N

H2al-ua D JHMBIITRECCH Y, &
PGB DVERR L 7o G BRRERE 0> 22 % UVELLRT o0 BB <l 35
CERKELERED > TWA, MAIREEC XIHE L, £
HEA2NNN s R eI 2% I&&mm TERTEDD, BREHTIC
BEES 2 HNT 2 00 L n, X hic, EEIHEE, H5WHEA
CED Tz XTThok s LCYH, HIMOEREEIEDH 2B
KO DL L, FHWTELNY S AERIKIICOWT b ERET
TP TSR ORI NTH 5, E b, » DRl

Mkﬁwﬁu®§x,&(K%h%%@%f%ﬁwﬁkaW%ﬁ
LS AR E, FHEAERIC s T w3 @ EATFICL D #
=2 BHEEC D, FHTEOFINBRBEE L R D,

COYHIC vaal-vay ¥ EiIck b, FRMERTO Fzuo

OfERE L S RE O L2 IR T C et T E 525, [, ZRO
J0d56 PEIK ¢ F-2 YK - G EEOWIHABE B D, Thbodk
DRI S Fad5622, 5827, AL-vavzir &, ANERM
HE LBRO R WIBPTTO 15— KX BIRELE L IBERD S,
e L, CHEFHBELRHMET BT 2 cd - T,
CDE S5k vazs BENT D €C257‘C’>'C b UwERL, B
CEDTEZHDORPCEICLTHEIRETH D

3.2 REBERoRTE

R H R OARKE, P YBEEREE - ar ey - Ay HIEH
AR ARSI, B XU RN L ORIC D - TR O ME
BN AT 2 520 R EDDBHK ER T 5, TR Fh O
1B OB DR OWHE R R B, FFH OB E & > T 5 DTl
HIC R AN~ 7o v, R 2 BIgET - BRBR o 2t
ORWEALZ B X Y, ATEREGP v2al-vay T EO Feq WU
Bl CILMICHL 5 © & TRETDH D,

.21 & %

TR OB E A>T Y DFHET LIERC LITT
b0 KELSDYTHETEHRIEENER Db nd OO 2H
BICbT 2R TE D, FIELITIEET, B LmEEFLER
CEICLESED fohd—BanfEHe LTHEH TR I Y
SN E LT, v2alb-vay 745 5 A CREERIHTH 5,
FRIEE ST )] ERIRLEN AR b O LR T D
N (e oI Lr‘crbmf;adé ENER L, Lo b IRMEBL iR
WET-EUEE T O hrdy- 1Kl /\h&mcazc*fﬁi‘(?)o

(1) Czens CEET, CRE” LWHIBROBEMIES T IELLLbRTIE
{hn, RIEHTC %nz:;ﬂmaw BT 5 L, HaHe & MRS i IR &
VBT MTYBD 5,

H(2) BEUAEREMCS LA, CHERTY LRRE SR IweD Lk,
e, YHET EURE” LWOSHATRHEIEL L THI I LA A
DT, 0L 5 EERBIC L,

L
=3
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BB L LCREI 3 LICREND LS R F-t(uh-2727 &
E, X F N b EE IR0 EXEH Y, ERTFLLTH
3L REND LS A oVwTo0wT B, TREIET & ECENET
DEEINLLDOE ERD S,

pzal-yay H—fCEIEE vass dxfk & LCCHR <, LD
D—ICDNTTT bV D, £ D% L T 55 Jows HOFETIC
DT HEERED 5 b DN, EHE, R Jows NIKH 2D X
SR bILE, CHbDETHRIMET LEERTFOELLD b
5 KRBT 520, EDEETAE EFREEAL, bLATRE
WO FTHD L5 & & 2T 2 e ICHRRT LR C L
T 5,

3. 2.2 BFoORHEOETR

BT OAL T OB OREBIFR - BEERE b 22 E5h, b
DEFTNEEDES B ERRABLHCH b, MEEOTERNEHE
LED RsvE G T 5. RS T OWRIENL I to AT

AN OBHR# FTRT IO LWHERFES. 1 o X5 S HEHE
FErMnbctthHb, BIEREITXTOANDHEELDNT,
FHICHETBHAFER LT E0C, FEED #~2 & LTH
MTHDLOT, FTORMERF—2 & LTRIAT I C &3 TE D,

3.2.3 RIEKLBEHK

A X AT R BRI R TR E N D, T S TR
RO Y 5 RfEICE>Trndho e LTS & icT b,

AFIEBGY
H RS
BB

AT I L% ek 2l om ik EhTnd, oo
AN B5E ¥ M2 BT TR U 22 fS s i1y ol kig o 4R
LB, ksl

a=bed (AND)
a=bed (OR)
i, —BRO K5 AERAT bR TR,

—D— D

} ................................. (3.1)

AND# = b OR% - |
J
I
AW N—-&
X
A
FvT IYeTImw T
3.1 RYEF M
TFig. 3.1 Element examples.

# 31 20yl oned o HIERE
Table 3.1 Truth table of a flip-flop.

| J K | N c

; e e PP Aot
0 0 hold

] 0 i 0 1

i 0 ! 0

"’ 1 ! Ex wl

1202

a=bscd

a:b+c+d} (

FESLH O B B, (3. 1) DA T T <R
B, kA
QA ol oreeereeeer (3.3)
b 5 KB IE X LRI £ LT B 5, C ORISR
{9ic ORAN (IERC LI Lk S, T5HLROESREHEM
LT LNRTE B,
a=bed (ORAN) eeerrceroiirnmiinimcernincnnns (3. 4)
crTHETNEC LR,
a=bed (AND)
a=cbd (AND)
D2 TH B4, KD LREFACHRCE RS HTDD.
a=bed (ORAN)
a=cbd (ORAN)
IR L NERKDERTH S

} ................................. (3.5)

} .............................. (3. 6)

a=b+c'd} .......................................... (8.7
a=c-+b+d
TET 5 LR R IR T 5 0T, IR O AT IR

ANEHENDBHE T TI, k2L, ZORFFEEHET 2 B6E21DH
%,

3. 2. 4 RN LHEHERTE

5 % ACTE~ 2T B BT B AR & 11 5 35T it % fal 5 2
OB CHIRICHL T LERDH 5, ERT - M T A
WRFOLRCRT 50, AMNBERE ES hR o2&
~TH AT L bFICE v, Thbz 3-F{ELT,
20 3-F RHRER S L TE L, BTFDOANMTCEEDANGE
PR B 2 AN St BRI LT D, K 3. 2 DE/EEOAN
Bl RRD &S WCHEFRT DL LHTE Do

Ar=abc (AND, «)
Ag=def (AND, «)

CrTalBETAOHE 1-F TH Y, An Ax BTNENHET
A D JANET, KANMTERLTWE, 023 % AND &
PR A NI CE T s c itk b, J, K OANER Y
T EHTED, TOMEELNLE F-2 P LTEIEREH
BldnE, Al Ay, Ac B RDDICEBTED, (ABHALL
DBEANTRBRT THNE, RPN TOR—MHEREND) B
T2 e, HaORTICONT 2 BIDOBERTTRbiLs. & 1B
B cir AIEREENIC X 9 ATRIREE R SR B, B 2 BRI pIE SR
& D HITMERKD 5,

3.3 REF-yo¥E

3.3. 1 HFOESHT

R L DB E N F—a [, KT OB« Ui OB
i E TR FIH L2l BRI o T, DL S Y
ko BREACB O, F-2 OVER - #ROFIMEESLCT S
BTG 5 C 2R TE A, ~HEEECAMT STk
5 RIBFROE E T, BT AFREEHO 0z BRE (R
EF R 2L TAN F—2, FERD 79w D BHAFREE
T T B 25, BRI TIXAEER L WERRICER L BT
AT 21 525, va7s Rfkd LCRETEMNIC R 5 2358 & <
%5, BMBTLTRTHEEMNTTE L, WMTHAMHESLTSC
Liekh, YEoAMEREeTC LRl TED, COEE, HRARN

} ........................ (3.8)
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Fig. 3.2 Input logic diagram.
LNEETICDH/EHE2 5,
3.3. 2 RIEX0lEREEE
ATTHBXZFILT 2 Zeoicid, £DOATIEE % 2K T OikEED
ZORICHREIN T ATLE R LAV, ZDAbICE, 2OHET
DATIFRUX D FHABRIECH Y, ThKEE LIC. TOET DA

TN E > T SR TFOREDOEE Kb > TR TRE & b v,

L7753 - Tl &K i~ OB EE C AR - T T, H 23R
UDFFEDH X DFIC (B2 VAEAR) AThiEabhnin
SWFBHRASFFALT 5, L LA b, TCORIEEIC* ORGH
PREERPFLRVOC, HHFEETHD E L B,
LB O RRTRRERY ICEFSEBIRD -3 S LT B D,
Z D -7 PORBEHRE OIHFBRIE Eb LSl & b s & B IF

RCERTER N, L, 2D 1-7 OPEHEET D 2454,

LT ERMER 2 > T, 22al-vay DRG0 T3
LRTEDLDT, %@n_7d¢1+r®mmfwhfm5%@a
BT TLEDBTCED, FECHBHET IV EDDRII D EDT S %
DEMS T LN TED, Pl LT 3. 3 %8BI NAw, D
AT E1~E4, FEET F1~F3, BT
G1~GH KX - T &, FhEFNOBGEGRRCTRT
DTHod, CoOPABHG2HIUG3 ICBT 35T G4 ofiic
ZRERLS, G4 GhoRicATER bRV, LiLAaH
b, G113 G2~G5Dwnih & b YiEBBHRITE A 2\,

3.3.3 BEL~L

Ll L& X DR OBICHi%BIARE H 5 C & Aibh o 72,
g% oBpoEREE LT Gl LAV tvs T el Mv3,
FOIEHET ENHETORBL LA 0 &5, ANRBT~NT L0
0)4«f«17b>b<3‘95nnuﬁi{if (®3.3TixG1l, G2, G3) o
AR ETE, e A NIHERBZFET-D LA B Ll o
BHT-O LA BKD X 5 IcillET 5,

il Jawo 1

LEVEL=max ({;- -+ L) +1
B3 41 L #RD D 7u3UAs O 2054~ BFFELTEL.,
3.3.4 =wv~mk%15ﬁ%¥ﬁ

(1) LA O DETEETAEV LT BHEETLEE
.5 (YK zo—l%Rd, TDLS5HHEL-T TR

HFRBE LAY 23K 5 ORFRFAGECH ), BRI v2aL-vay DT

En D, TOMEE LT, 17 O—ifiI AR A HEET- %
B UM% 250 D 2,

(2) =7 L LT LA 220 3 0ERED 3845

3.6l 2Lut @ 74— B 1ED h=FRur~2 KARBR T
T, 1Eub HEZ28w OV LRI clifgEhTnd, 1
Evl B~DANEARZ T EFE 28sr HOMNE R BT LT
Bt LTHICWTE Y, BO i-F87-0 2ERiE L2 X9
BoTwd, TOBE1IELE HE 20, BHOOH TP ©

EFRHRO RG-S - =k - T - SR - iR

33 B Jowo H
Fig. 3.3 Example of a logic block.

TRTO L~
2 ST ?

NO [ AHE v ~uvEE
DhEDEHEH?

YES

AFHEO L ~Am
max+1%
LAY T i)

B 3.4 G v poiE ol R
Fig. 3.4 Decision process of “logic level”.

FERLTH, WREHcpsia w1, FIHEIRMLTY 2

LEMLTHIE EA TR D¢, WEHOEKT S =2 1T
Bz bhin,

vEalb-vay KBWTE, ADI1 @%jlch;b"yﬁ‘i AD 2y qz7
DREL D> THEL AR, Lo THIOEE #RT 3R H:
HIEENT WIS, W orOETEOMNESLELERD, ZO
FEE LTREKD L 5 A b DBEL LIS,

a. BYHRRE AT XD, FARBEISIc X v kT 5

b, BIRTAETEZTENT, XVKREARTTH2 EHAT

TR X DHIEZN T2 BFE LD bR ARKTOIIYERD
VERIC K DHlio C i Cc& 3, BFOHEEFH»D AYz—vavy
PEZLNDOT, HFOLE X )RS FL TR L,

3.4 REXOMHHHRIT 0SS a~0XH

YEal-vsy FiRBIN F-a ZZREFE LR T2 2w, g
FRER DR LD 7o I ETFHBE -5 OUPIRE O SHEAK T %A M
EEHOTAD, FICRRZRTAOBEZLDEOOEDTH B,
T TR A Jodss BT o T 2T S

3.4.1 Fnssaibod)

BT TELTHL S,

A=B+C+D (AND) -errererrireerianainns (3.9)

LV SR AEHE &5, cTeiR A B C, DRIRTHE
EENTVRZRDET R, v2al-vay T5 & L, A8 HNIEEZ
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L 8

L=
(b)
UX:;.B‘J(‘-A:\/JJ‘XLT-./ E‘K'."‘I"
® 3.5 LA HUE AR L3 Bl & T ORI

Tig. 3.5 An example of an endless loop and its equivalent,

Sum Sum

Carry

Carry

ADy AD:z

Carry l —

® 3.6 »4- [0l ¥
Fig. 3.6 Adder circuit.

Fh A, B, C, D cifilad s f—z1u7 2B hTwns, %
D rfua A, B, C, DM LE S,
K GNDUER3. 70r5RTrCehTES,
BD X5 hEFEOGAFELADDLELE I,
LOD X  (rRLaAX OREL 7Hasl-a & load §2)
5

STR X (fLaXic pFasu-2 DRNEE store 5)
IMZ X (GFasL-2 00 & X JUMP 4 3)
My X (FFasl-aplor zXic JUMP 42)
JMP X (Uncondition ¢ X {c JUMP 4 3)

CHbDHETERE- T (3.9) BRD X 5 & Jadsa (CEHRT
&5

& o

LOD I

IMZ X (B 210 A& 5 Jump)
LOD

IMZ X (C 780 0 Jump)
LOD D

STR X A’

H(3.9) 2 For BV EDTOW K L THEAT 5 DICI~NT,
COL S F0d56 (2T ARLE, B 1 O cEEcEs
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Fig. 3.7 AND logic processing.
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Fig. 3.8 Unit simulation.

Fid o, CORM LA 0 OFTEHHED TIXTOHETOH LUkt
DR IS, e/l LEMESFHE IR icd b edbic, o
Lif“u@ﬂﬂwﬁfﬁhbﬁbfﬂab(®3 8 % D Ho-
Fim b HRT. COXSKLT, PIRED SR O &
WO & 17 7 - Zefllit, Bk 9 ¥ 1oowy SOk, 4
LI C eI D, vRal—vay OVEFHETNTLL oM R
ELChixaD oy bo-n D & TRl d DT, TR vz2a
b-yoy LIRFRT LGB, WFCORN vzal-vay 2174255
T2, 3oBEICOnTh TR b,
(1) A oBRASUIE 22 -Cid 3 O )Y € A vt
AN B2 < CHPME IR B A vEa s, WM TREDb
INCWRANBED LS (kad 02028 D otz %
MG RN BB D 5 DO IC L -, fik AL e
ﬁ&wtmbﬁb@ o COXSTIREE, IR X B 2 %
e d, BT 2 Y3u—F0 2VEKT B C LR 5,
(2) a=y7ot2
WY AL s & B 7 & &, ATY & OFESEE B BT &
OO & D EHRT L C LB CED, Laso CTHINKE
Felisn % 3 508 w8, Sequential & vzaL-vay TR S
L&, AEY O F-2 Ol E <% 5 oRBEics ., Bl 1w
ZHE L CHBMIC ZILE pota T5CEBHE L, ChE 4%
Upota @ atzyd OfliHl% T 2RHFOW OB oA 2 &
LT, AR~ IR 4 I-50 BVE L CTH <,
(3) 10wy M LoiBEDd 23T
ZHEREL 3. 8 © 2o-F4— ITHHNIC iiébﬂfv:&myji. &
TEHTFOMIEED & € BHC, it VA Y Iu-—70 2
FHE OFEMICIE U TN & . Civikds s LC Sequential 7% 3z
ab-vsy KWL B,
3.6 ¥Ialb—varoflf
CZCGht Sequential 7 pisl-vau T2

JJJ,\‘ L‘Olﬂf)i'

%, Sequential & pzal-ysy & 3.5 1 HCHH LA LS K,

WL 22 L~vay EEIBAIC, U AT B HIREE %2
ABTERLK, EHFFTLTETCHD,

(L. J,n[ I{ f'ﬁ‘DHI}J!)’Z; . ’J‘nq} s = ke LU]: . mj’jﬂ. * 'fff'ﬁiii

3.6.1 #HIEAE
Sequential 7 £z 2 L—say FHERMICERO L 5 Ao
h hdfrEhsd,

a. PPAKEE o

b. i vzal-vay OEFT

e RO IR

d. #Ro F2b

cH5ta, bo2HB T CRBHPTHACHL,

(1) #pothiss

W v2al-vay OO T O L LIRT 5 EL
HIDLTEHTED,

a.  FTRTOFT-OHAE LML EC LT

b, Filens 1 OBT-OLHO A Z W

e W OBDIGH T BET IR LC, B vEab-voy M
LT bRk & D x4« ok, whi® 3 afsgr—1 &l

B

TC/
CHLOHXO ENAEHT 25, RO F—a BETEDL LT
ME NSO FER O Ve b s s h b,

(2) RO 72t

Wl vEal—~vay PET LalpE-c, FiE o 3 FolkiEs 52t
L. 2RI K 5T v3al-vav OEFFHECEIL 2R cd 51k
ELHNCH D, 72k DEHMNE LTRIE LIRS E N E5
BHEID T &R, OB & B F CARGEIRTE]
FREHE TR LR EDEL LD,

3.6.2 @70 S A
22L-vay DEADHEIEE. Tk~ 8o
KHOMEEE D EDDRUE LT, kE LCH Jodss DIBEE
&b, iﬁl HOEMA val-vey T4 S IKWIEEZ < Ol
BEH T, —fED J0J354 Bt ZdD 20 Bl LC
thﬁmv®{MK%4 AMIEHAHAL AL & 5 05 & b,
MELCOM-1530 o SIA yto335 I HHIC 200 fydrdiiing

BT ERTHECH D DT, EOBEKEBLREE Rb o .

G Sod56 BEGHEBCELE 213 5 BHIBICH - C Fan

D TELDTIWERbRD, LmL&ﬁe,m'&mXu%J
3 Jod5s WAERIENL TR ARND T, Judszud HEOAMLR
CEDEY %ﬁ?éiﬁmt&ﬁﬂa@b&mo

3.7 £ &

PlEo~AEHE%F 05 L, vaal-usy DVEHRIKE <D
BrEohd, DEDHRAMN F-a DMK E ER T y2ab-va

FIcdsis 5 © & ¢ b fafiial OB IIL D 7z o i b iRt

Hifﬂéeﬂé DC, FREFRRTIE L WS, vzal-vay KRR
HEHO g KR ANERIBEE RS, k& AEFEEIBAL,
TaEt cRMRM L AVvD vialb-vay CHEEA F-2 T¢dH 5
ikﬁﬁﬁﬁ@&%EM&T&%%ﬁ#QW&@$ﬁ%%(tbi
D 7 WHETH CER T F S C NS Le D35 23,
:t%ﬂi‘)(étciiﬁ‘%r‘:&& L7ehs = C, fighisil & vaab-vau
T, HEIBE F-2 2UERTIAENEL T D C & EHEET

LD D,

fboVeEniH & LT vzalb-2 OVER 5 5 5, Biffvzal-vsu
FHEFTT B J0J56, TOMOKERESTETT D Jodss, il
Fen RYHRT B T0J56 REFED D L Jodss VEERIHENKEZ
{75, BB CETHEH, ZOX5KT

B vzal-vavy

Sequential 7 3

Yial~uau T

Fhozza &l -2 5

1205



056 BRI+ HMIE L LClt, T30 DIZAHEZRAED
CEThb, FHEERLDS L Judss BEYETO TR 0a 1R
ETEL, bbAHA, HHETCHREIEMHOLWICHES Jodss O

HHEEEO A, FO X5 ALEIC L 3RS E cE 3720 Jodss
DI 25 X 5 & jDQUAr&‘B AR S5 TELARETHED S,

STHHDOVERER vzal—vay Tl Jodss OVERTH 5, BAERY
WG B LN D AR OFENEZ IR L < Jodse RVEKT S
DB LR, VREMEOMRE Eh b, KEOKE LT Jodss
W E B CER T 2002 L h v, ED L EFTTIRENAT
ETHLH, Todsn WAE NG CH v & 5 BB
ek B 5. HHEEMECEiE & R B X 5 e, AT <
NTwd J0954 Th - THRKRE RV,

L S B

s OB IbIC 2T, GRS b isER R & CofEo
A X 2 M — i R b LIRS Lee ChIC X o T
AR Y BT WHTME o270 21ED C &R TE 7,

F BRI yTal-ysy KDWT, FOIKNAL LT,
W DI & W B 1T » oo MBS g B R BUK RS

1206

Wiich h, AFICE?

ik O D P TR E LT y2al-oa

v HKERN R o T b, E LICHEIHTNBET 22576 @ 7-2

VeI b w5 T L3t E, RVl 2o Cwad d bz b
(I8 42 — 4 - 12 52 4:))
% F X W
(1) M. A. Breuer : General Survey of Design Automation of

(3)
(1)

(5)
(6)

Digital Computers, Proc. IEEE, 54, No. 12, 1708 (Dec.,
1966)

M. D. Prince : Man-Computer Graphics for Computer-
Aided Design, Pro. IEE, 54, No. 12, 1698 (Dec., 1966)
=k RS0 B EEEE bk, 1981 (iF 41)

Zk, WEEL BEDL EN S A-tampes S R,
T bo=92, 11, No. 11, 1145 (#4411, 10 f])

Zoks W BPELBEREE vzal-vay IR0 @K (W 42)
NG, 2k, IR, IUF. o TR T o BB
{k, (%2, 50, No. 4, 163 (I 40)

I, L AP, L s BRSSO 54
v DWW, BRI, 4, No. 2, 73 (1iF 38)

Y - Vol. 41 « No. 9+ 1967



\
S,

R

# # EXEEEITY %% #F | B
Lt 41-10- 4 811701 %y = g ge
DR vz 41-10- 6 812109 o G 4 e WF A B
TR e 22 41-10- 6 812110 Wb IR A% o e WF E F
TR eh 2z 41-10- 6 812111 BB A W sk BF S B
FUED oy 8 has I Lo o8 ) M 41-10- 8 Bl2328 1 LS
A=Jva7 B urotL 41-10-12 812514 B % B B ¢ B
IREBR A2 SefR 41-10-12 812515 NI AR Y 7R S O Ve 9
Bk Ak 41-10-12 812516 g MR LB e B
ruF T MG B O B 4a 41-10-12 812617 R AR TR N B i iEE L Y
SR 41-10-12 812518 g o Hvi BULVERT
e e A1-10-12 812519 I A K I2 05 9 45 B
iz [E 41-10-12 812520 SEAFIAN < K A W TR 7 P
W IL-F 1 o5ugE-2 41-10-12 812521 By B L
PAIRARRI o e 41-10-17 812779 VN
BED 1uanwgy S 41-10-17 812780 Kk
KT D O 41-10-17 812784 § N N NN <
1A B 41-10-17 812785 WO B =k up S
st 41-10-17 812751 e AR - W I e g s
L o BN b % 41-10-17 812783 {ﬁ J{\I? ;41? Keeh g St BE B 1 5
LN o A1-10-24 813152 W%k o e BF 7 190
B bkt 41-10-24 813153 Pl N E= el
T S il 41-10-24 813154 .k Pt 2 gEe)
M Rau2twT 41-10-24 813155 SV 7 R RN
2w R 41-10-24 813156 wmE A i A
Bl T O 41-10-24 813157 e N1 F B 5 B
LA ¥ OIS 41-10-24 813158 I e S £ B Ve P
fiisii 41-10-24 813159 oI - M gk g 1R &L B
UL D% A 41-10-24 813160 KW % §
2R A S 41-10-24 818120 W 0z T
[l U < Wi f e it 41-10-24 813147 U EH BRI R TR — Bt
VeSS 41-10-24 813148 B filt - L T [UDRE T 4E
s 41-10-24 813149 2N i N UAREE SR (EN
FULTaw O Ho2 41-10~24 813150 do o AHE S (R
LT A b 41-10-24 813151 Y 1 T2 I i A g3
B OB L 41-11- 1 501158 AN E o e 10 5% B
BABEIE 2 b 2 s 4111 2 813530 RSt MORBCRE g g g1 7
WA LU~z 1) B it b R 41-11- 2 813531 BB =0 - Ha B o0 B 4 it
i i 41-11- 2 813532 I bk 4 2 Fyit BT
£ & 41-11- 2 813533 Wk W e B 28
$5 1ZAG 80 Ay oy 41-11- 2 813534 K T4 fiE — - 1 A
POk 4111~ 2 813536 5 4 Gt P e
RN e A1-11- 7 813852 W AR Y v BIEDR
BT % 2 el SRR e 41-11- 7 813883 R E = AL T
FEREHE DRI BT 41-11- 7 813884 ZHERER KL T
BT 41-11- 7 813885 VG B S (IERED
AT NGB D N 41-11- 7 813886 HmEEL 2 e 5 58 B

1207



SH-205C #

FHEOTYS, O R ICEY 3SEAROMAL b K, 3kV
BEITEIE OB R AL CH L, LD A RILE), 5

1 EE R ICRE S & L¢, SH-205 C WsE g0 el
YL BHTE L A D CRNT B,
A [AIBAYS L 7z SH-205 CIB 1L, JeicHesE L 7z SH-105 C 3§ (100 A
H) % A-2 i, Bl o) -4 O—Be LT 200 A IR EELZ2H D
<, PIESEE SH-105CIB L 3 & A LR—Th 5,
IR, i 7o B IO - Doy BEERE Hive, I
T, -0 - EEEOE VIR 2udasy Rt llvb
IOk D BEAMEEAD A K, Lo IR IS L, o R G AT HY

e o =

" # SHA0SCH# | SH-205CH
e W W OE W) AC 2200
o W6l (A) 100 { 200
St Lo BER (MVA) s
GE s E R IATRHE (0.5 8) 4,500 A
R E A
WMo A % E (B 2
¥ s G B
W@ om K 3% B
TER (kW) 370 E 750
T BERVA) 500 5 100
FINE AR A |

SOEREA & LC, O N R L & o B LV BBHES b 0
ZA T Rdnesvud BHEK L. ‘

RodhoSYod N E AHEER (RAo4) ZEMmEORK & L lcmd
N hwSUosd THB, ED Fs1Ioh (AHIHD EEEED GBI
XN E, Fs1308 O nvod WICHAIR TS Aod i
DHOVERCHEICHED, aAv9vd & & b ICiET 5. & DL
B X WA D FYTvvAF«zo (B 235 Aod CFE
FEXN, pAvzud OEEEN BT CRIE LI 2 EET 5.

HBELLTE2EFDES AbOBBT NS,

(1) kEAEH Fro 2, KEAREH e-wb 0L BRELA
iRt 5, ?%ﬂi}i?}ﬁdJ’rﬁ‘x AV Hvicid, REET & G

s E & &

7 & Bl R

Wic& 5,
& s,
& E
(1) L wWitlhem s
L+ WA ask & < s
(2) &0 AR 2 B
WL A B R R
(5) BB LI D
Sy EEHIC X BIHIRE O 2o ¥, WX E Y v
(4) (R Bl Bk s
SBO TewHic L 5 L Sl KEOOHA v
(5) iR - R Sy
(6) /B, itk

e swg ALY (REHCE P X UHEEICED b W

< [P B BLAT

METRE L

[ty B AR )

SH~—105CH#

) B
FL T

(2) CH Y, R 100 L b

(3) Il W’u’nf/ﬁ ) lJJJ L, OGO T b
T&%,

(4)  Aod Ba I 2 C ko T IR e 9
LClBTED,

(5) WS ENoNE - gich Y, WENEBREASCHPib
& bR\,

(6) EHLEOMNBRSHELES L,
ZA TG RodneS vl RTINSO M ICEE: $- i < &
A TR Y, FOLIMR o5vy Bl ZA-FIE) &, 3

)

* - - * @ * ° > & 6 8 &0 [ IR PV T4 £ 2 ® * < b
440 36 oo o3 o8e  ade ots ole 80 ete ave e sk o3 ofo oS4 o2e o2s  4fe  e3e < o4e o3e
° . L4 L3 . s <+ . ¢ 4 e o s ¢ orl DI e s & & & o S . 3 Y . ° * +

ZUAEEHH - Vol 41+ No. 9+ 1967




- < °

~) i ZA-P) ©b0Lo 2 EH 5, T RS
DL ER, R EEAREGC X o T Avd Bk ko,
FoRIRHEAE O,

Z O KIB 20y « BT ou—v « KB 270« KT So7 - 8
BB - TR E OBITRBIHZ R U, Fo—t BB LA
DT, MOREIE D) 2507, FEil - £ OROAAR ELL D
HHChesTwD LIt

~ J
\&W«%@

ZA-BTPIE RodneTyos

£ ICREBRFITE

TR C X 2 EREEE ORI AOYE T i e Lz, 31

DRI & R IC X 2B IEEE ¢ 3 5 ARQ RS,

BUEOEREBHEER C BTl S hTw s, M crEEE
A A o CHRRIC X b, IEFISOEIC 2 O B ICHEE LT A
b, TZ-195 - TZ-2 (»FhbBzeE), TZ2-39% « TZ-47%
(WFid Aoabow ) & WERIED, T 07 UEFIC A
Tl AC) AL 7e TZ-5 B 5K L e,

1C DERAIIC X 5T, W SO 2 K ic X
Lo aiEss, ko TZ-4 it~

(1) [l—<iob ki, 25 F0liBrNAINLTws,

(2) LodEHAEHI08 1% 1«%

(3) HEGEIRZEDLL v,

(4)  TEER G 10C° [>T B,

(8) ML h—F K b, A BIBOWTE & 25 g
HWHWChY, —~HHRERT OF R ARHEICTT R 2 5,

(6) ZHD 45v20 BEERPIKL 5 3,
REDOHHEAML LN, Xbhic

(7) & CCIR Fs el LT\ 3,

(8) ZEEHIE A TaECH B
hEOHREZA LTw 5,
= Il 5

(1) zE

v256 0 2CHx4, 2CH x2+4CHx1, 4CHx2
AP L0+ TIAEE (B 85°0/171%, #-,

96/192 ~, 100/200 7~

A1 D 1

B od b ofe o ofo o o ofeefeeieiebiit BT B SRR T EiPidebedb b b b o op b b o

AZ B Roahwdyoud BTLE

B w mn ow| W mEEEM D R

W % \‘ pml T E mm mm | spm g
F 19 70

ZA-1.0 1.0/1,500 157 . 4,000 6
P (24) 388
F 24 80

ZA-2.2 2.2/1,500 175 . 3,600 7
P (28) 110
F 28 95

ZA-37 3.7/1,500 200 ) 3,000 8
P (32) %130
F 32 110

ZA-7.5 7.5/1,500 230 2,500 9
P (42) 160
F 42 120

ZA-15 15/1,500 265 2,100 1
P (48) %195
F 48 140

ZA-30 | 30/1,500 315 1,800 18
P (55) %235
F 60 160

ZA-75 75/1,500 375 1,800 25
P (75) 276

lfaimco () WEGIEDRIR b, Blost ZA-P B #:%wd,

ERNBIZERRE (TZ5% ARQ) D5ER;

T Yron o 4307 GERES 0T, 830 R4 ¥l T
)

LAy 0 9.6kek1x10-8
(2) o~nu B
(RIS e« W E MRS (A I U Cibigat 3
W) 45.45 -, 50 #fi—
s I RS M YN S TN i Dl

[ EBT]

TZ-5 78 ARQ s fadk

+ . * ® L3 03 + IR IR X [ R IR IS < . * ® . . * *
*”0e see ves *se ove 20 oo' e ooo voo 00' ST ultbe ofe ¢3o ete ste ode ot 2 *
+ . - Ry * . . . . . . .

* ® b wee s ¢ o




o b ofe op ofe b oo oo docheduleliiih BT B S AR T Bibledudedecdosde o o ofe o b ofe of

sUaAv S UyIRIETA T FIILRRE
2F =5 EZ 4 — MELDAP-1100 526

vUavbsvoaa (R F—a0f- @ o~ & LT, F1oaw 2R ofe: FEESR, FURHIGR, I LR, SEERER,
2 +zvdEza~ R L, 1966 4F 9 F ik ZEM TN &R SEEZER
Wik J:Jrfm % L 7e MOSVOLD gt} OlL TANKER MOSPR- i LA hob + T fif
INCE 2 74400 DWT & Sk L, BABRITEM 2 255 b W4 5 LLIFzw b, FIEEH 6
T LB A& f*éfﬁ Z SRBESE Y FAUERE 55°C, Iy 95%. R 80, @i
AL DA F-20hi- FEE  ZEETHEER) LEEREEE Lo 2G aax
BEf# R ciEs hc b ocb h, EART B X o g O #En)  HEe 300~3,000 cpm
CHT2X98BELTHS, ## W L5 mmaax
BER E InEEE 1G wax
(1) FlEZS $12an WKELY b3 2o, 7rod fRREMC WO AC40V 74k 110V 1¢ 60c/s 1kVA
BRI E & 5 Ena- K BT, Fea OFEILY IR [Ee s Sy

Hlch s,

(2) waubsvp2a BRU 414-F 2 RMMIKHIFAL T b,
T D BB T e L Bl M T A 2 D,

(3) #FHmrEv, A/D LT UDEE 12 & X U
I 50328 LENTWEDC, Yu— ADFFEDOIER & [~ T
EARANEE L D,

(1) (FEER X v, Foveas [ fvr-0 7l o T 2
Tedd, PRSF - SRR LTH D,

(5) s LR bosvoaa © Ror- k&3 Shureiflan
CHANARETL & HHIC X B ST ORE R L 7z,

T %
2+ d MY 0.5F/d, SRbag Ul
AT 100 gk£RHE, 50 g B DPRIRTTTE

MELDAP-1100
Fauan T 2F+zudema-

ZEMARE AL TT S F—F

TR OXFIFELE S T C B T 2 AR RO UL, AIMEOTERE
¥TETEESTCEDDH DM, ﬁﬂfﬁc%%ﬂﬂ*%kbﬁﬂ
A DN TE L SR ERTE LR, SE/NE & e 0
MVA T Au37oFx—2 %HTE LIEFEL 7o
¥R

(1) /PEBIEZZE =t &

(2) /pEiEEC 2viot

(3) HpliaRid coWRstRE s

(4) —BEHpEc X 38— akhbE

(5) R CIR/ERUE AR

(6) 2utedn ZEEHE

(7) EREN
[ W1

SRR IC B AT T OMHER T A T 525, HEEEREIC D »

*
+ * . * * . * * ¢ e 4 4 & ¢ (IR TR IR 4 20 ol ¢ * ¢ $e $ 3o

0§0 * *e 400 00 00000“00‘%%0““ L e aRs od ¢ 009 4¢  ooe .
bt ht 44 3t htod bt SRS 4 *2 P SRSt Sat A o £ 9 20t At St + . + . * . 24 ¢

121 0 SR - Vol. 41« No. 9« 1967



o o b ode b ob o odeededelebliie 3T BL R KR ST Bidelelededeode ob b ofe b oB B b

TRELIOEBYTH DB, TR JEEITE CREIDHITE) 3 X CTET)E )
B ERLE e
FERNT 2007220, 400/440 V, 50/60 ¢/s FAEAIE 3 X UTHERAEEE (J1S C 0903 d2G 4)
s LU 64k, EEMEE 1540w o Jy-2
A 20 -7 $AEEEEL - 6~T6 rpm 4 )

£ 1 # k¢

I U S S S BRI mm g o e~ by
12 rpm/14.5 rpm 18 rpm/22 rpm 23rpm/28 rpm 2% rpm/35 rpm ] 36 rpm/44 rpm ¥ o U W o4 U kg kW
MV A-005 5.5/4.6 5.5/4.6 4.6/3.8 3.4/2.8 31126 2 20 2,500 (81875)
MV A-010 1/9.2 o 11/9.2 8.3/6.9 6.8/5.7 6.2/5.2 ) - 34 « a0 | ( oi?s)
MVA-020 22/19.5 20/15.5 174 1311 12110 50 i 40 6,000 (3:37)~ /
MV A-040 40/33 40/33 31726 26/22 - 22/18.5 0 50 10,000 (g:gg)
= MV A-080 80/65 - 80/65 60/50 50/42 o 45/38 70 60 18,000 (: :f)
) % MV A-120 1207100 120/100 90,75 70/60 70/55 70 60 18,000 (?257,5
MV A-200 200/170 2007170 N 160130 130/100 1207100 95 80 30,000 <3:§>
MV A-300 300/250 o 300,250 240/200 150/160 180/150 95 80 30,000 <§j§>
MV A-400 400300 400/330 3107260 250/200 230/190 120 100 60,000 (gjg)
MV A-600 600/500 6007500 B 470/390 370/300 350/290 120 N 100 60,000 ](; 5

Gy O WM XUHRIN) b2 04y T4 50 ¢fs, 5y Y 60 ¢/s o ffi% RS,
O =~ bl () Wik 6 DB R RT, /L 12/14.5 rpm D I,

k Q‘WW

N A A A P N e L o N A P 8 N e N N N P I NSNS NSNS

%@w .
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B /MELVEES2EXE

Mrbci, oY a1 [E - pur (AT (Yanhee Electricity
Authority) 25, Avht 280707 Bangkapl S/S) B L8 Avawo 1
25 ET (Bangkok Noi S/S) i) BB SR 2 % %7 Lk,

SEEHRC D) U RO AFLE, AEWD CfThbiv, Al
RS E R B 15 #3280, B L WRHSR O R 2% 52
WLAbDT, RES AICHREIAINETETDD

B L 2 ZEIERR OB AR RO L B Y TH B,

% O 40/63.3/66.7 MVA Auto TR
WOmE —7% 231—220—-209 kV
—e 12651151035 kV
Hueke 50¢fs
B o =[
[T |

AFxe o CFE miF 4x14,000kW “z=a /<y &
" & —bE U RBHSTR

& ¥ 420 R (CFE) Xy WIL GE(zauh), BBC(;&T:&)
o EONE a-n B3R, 14,000 kW fiza-ty G 4 520 L
W eh < 5 7es, 4243 H, 1EEoERCHECOEY
4 I5ub RS LADTL CIKHEAT 3,

TR LD Isvt B— OB ndvd e, fizg-tu, 3
WS, IR, WEE Aesy A Y, BEKSERTCOEE
AL “Ror-o B (CNEBRHT “to/ wo TB” LIFR) T
HLHb, axﬁﬁk, ?ﬁi@m?&?é)} s M, fﬂ?\{’lﬁ@ﬁﬂ,ﬁé, {K'ﬁ; %

F o THER S AT ﬁﬁ‘bﬁ?ééﬂ’ Bnioahtbd
50T, WHE Aok, vy, BHREEILR 2R-at-2 & YiIcBIL
TIHEENOBEE AR T Tn 5, FEFLUHEREKD LY T
5o
(1) 1a/890 BRE Ssuk ORE

(a) /B RELTH 5 2w, RATETD AR T, i3k
WREHHTDH 5,

(b)Y 2T« (i E DY TEIENN TR L5 5 4. TOWE
O b TH B,

(c) o Yo BT 2~y WL~ HBBHEMTcH 5 2
b, HREESAESTH Y, BT, MEAFKIE b WEETH 5,

(d) B Az AR B L LT, KGR0 LT

1212

BIR,
(e) FEUBEoGHL, HERAT R 28T LT
BT, Lok kS LTOHHAR, DI tln,
(2) {l k#
=0 S

4
g

(=]
T DHEA SR
W 17500KVA 14,000 KW (FIPHIRE 40°C)

1O 80%

TR 13,800 V

A 60 ¢/s

fililin g 3,600 rpm

a0 DC B R

FIEEE  fias-Co (%4~t;u1v=jv PEh 7730

i, [EELALEED “ra0 Awo JB fﬁu_ ol 2 A% TR
terpcd 2

SyFFTTH—-F (3kVar
X & —%) H5ER

Eax—>ag v

DS~ F I, FEHERRAFUCKEIIEE R I L T & A% Al o
oS~ F I L 7 TR, BB (MR L b o
BHENE L, BERRIOIREERN & podfi-F (GwT 1 & 7o00-F) &
LTRIET B L oTea 7udli-F I,

(1Y /N2 BERHnTTHECH b, AR D Tt Xn,
(2) qua—0wo BEEDGEM L TEH Y, LA « {25 - A5
NTE D, AR JEM ik-1114-E o357 )
(3) ISR, o SRS R S D THECD B,
EVSHEIRERD D, ser fTERHHTI L EHIC,
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BTN A
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3300V 200A 400 MVA
#5800 mm

i 900 mm

AGH-205 L % WH4 L /e 7o58i~

N

.,,Jw?/mvjjf‘ab
)J/ﬁ tn CH L D

[t

(2 BeRiAH o 54 it 1,800 mm)

YLFF 800 mmm L D)
LO00 mm (HERETEL, G BERG &)

(2) e
W % AGH-205L (B i &)

WM 8800V 2004 25MVA A 3% 2fh
AP oL : AC220V AC110V

DC220V DC110V
DIEEF LI orr : AC220V ACIIOV  gusuy i a

LR &
DC220V DCI1IOV
TG EETL LA~ R (FoShi-F o Fr EWi XD 5l
9 LEETTRE

AGH-205 L 5 188 (507 1)
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