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Abstracts

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 159~63 (1976)
Recent Motor-Control Applications for Marine Use

by Fumio Maeda, Tomoharu Motoki, Yoshinobu Nakashima, Nagato Mikuriya
& Ryuji Okubo

The article deals with cargo-handling machinery, an important cate-
gory of marine electrical equipment, and in particular with Mitsubishi
Electric’s recently developed thyristor-Leonard system incorporating
the familiar pole-change method.

Reference is also madc to the deep-sea-mecasuring winch and cable
installed on the geological survey ship Shiramine Maru, and clectrical
cquipment for cable-laying vessels, as examples of special motor-control
applications.

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 133~37 (1976)
Type CFC Marine AC Generators

by Morito Morishima, Yoshiharu Takahashi & Koichi Arikizono

Type CFC marine AC generators, which have been in production for
5 years since their development in 1970, have rotor and stator punchings
of the same kind of silicon steel, laminated in a configuration to include
ventilating ducts. The article discusses the construction and excitation
system of these generators, which feature high mechanical strength,
high cooling cfficiency, small and compact configuration, and outstand-
ing voltage stability with respect to instantaneous fluctuations.

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 167~72 (1976)

In-Service Determination of Transformer-Oil Condition
by Dielectric Loss Measurement

by Toshitsugu ishii, Nobufusa Fukuyama & Yoshihiro Makino

Many countries recommend measurement of the oxidation, boundary
tension, volumetric resistance and dielectric loss as control measures
for the oil of transformers in service, but the writers have experienced a
singular phenomenon in connection with the dielectric-loss factor, which
in some transformers, showed extreme deterioration cven though the
other characteristics remained satisfactory.

The article clarifies the factors influencing diclectric loss, and shows
how the phenomena observed in the oil of transformers in actual service
can be reproduced by accelerated aging. It deals with some of the prob-
lems of determining the condition of transformer oil by means of the
dielectric-loss factor.

Mitsubishi Denki Giho: Vol. 50, Ne. 3, pp. 138~41 (1976)
Recent Induction Motors and Starters for Marine Use

by Takashi Nachi, Ritsuo Yarimizu, Masaaki Sakai & Shozo Fujita

The use of Class-F-insulated motors as engine-room auxiliaries has
increased markedly recently, and the article relates this trend to Mitsu-
bishi Electric’s standardization of Class F motors, as well as covering
thc Type M group starter which utilizes medium-scale integrations
(MSI) in the control-function circuitry.

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 173~76 (1976)

An Automatic Straight-Seam Sewing Processer,
with an Underfolding Device

by Jiro Fujita & Koichi Oniwa

New equipment is being introduced in response to demands from the
garment industries for progress from simple automation of the sewing
machine itself to automation of the whole series of material-handling
operations involved, from setting the work on the machine table, fold-
ing, and end alignment, to removal and stacking of the finished garment.

Mitsubishi Electric, in the course of development of such automatic
sewing processors, has recently produced a basic straight-seam sewing
processer, The article presents the applications, features, specifications,
construction and operation of the equipment.

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 142~46 (1976)
A Multiplex Data-Transmission System for Marine Use

by Masakatsu Kido, Takaharu Inoue, Hiroshi Yamasaki & Toshimi Kojima

With the increasing scale and scope of control systems for industrial
plants there has been a tendency to replace 1:1 data transmission with
multiplex systems consisting of a signal-transmission busline of linear
or loop configuration, allowing common use on a time-sharing basis.
In shipping, the strong demands for centralized automation, which
have accompanied higher personnel costs and decreased crew size,
have resulted in the completion of a variety of systems employing this
method. The article discusses some applications, along with the prin-
ciples involved.

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 177~81 (1976)
Ground Facilities for the Radiotelephone System
of the Shinkansen High-Speed Trains

by Noboru Sugioka,* Toshiyasu Matsushima,* Mitsunari Hara,* Mikio
Nakagawa & Masaaki Hanafusa

The radiotelephone system for the trains of Japanesec National Rail-
ways’ high-speed Shinkansen lines handles the operational-instruction
telephone, vital for safety, as well as the circuits for liason messages and
for public telephone traffic for passengers. The great value of this system
has been clearly demonstrated over the past 10 years.

On the recently opened Okayama-Hakata section, however, 56%
of the right-of-way is in tunnels, and progress has accordingly been
made in the equipment, effecting numerous improvements of facilities
throughout the system. The article describes the system, and the various
kinds of equipment used in it,

* JNR

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 147~52 (1976)
The MUS-10 Universal Computer/Display System—An
Application of Microprocessors to Ship Automation

by Masamura Yamaji, Satoshi Haraguchi, Tatewaki Kayashima, Nobuo Fukushima
& Yutaka Imura

As the superiority of microprocessors in terms of economy, compact-
ness and reliability becomes recognized, their use has spread rapidly
into a wide range of fields. Mitsubishi Electric has developed the MUS-
10 system, consisting primarily of a microprocessor and including a
CRT display for the man-machine interface.

The article discusses the development of the control technology, and
the basic functions of the MUS-10 system, and presents, as actual appli-
cations, the shipborne computer, engine remotc-control device, and
the CRT display equipment.

L

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 182~86 (1976)
The DIATRON DP-1000 Electron Accelerator

by Kazunori Terasaki,* Myota Fujita, Kazuhiro Ueda, Kenji Machida & Masao Oe

The article describes the construction, rated performance and electron-
beam output characteristics of a DIATRON DP-1000 electron acceler-
ator delivered to Dainichi-Nippon Cables, Ltd., and also examines the
thermal-resistance properties of irradiated wire, and the advantages of
electron irradiation.

In the DP-1000, a high-frequency Cockcroft-Walton high-voltage
generator and an equifield accelerating tube are enclosed in a single,
SF;-gas-insulated pressure vessel. Continuous performance ratings are
beam-accelerating energy: 1MeV, beam current: 50mA, and beam
output: 50kW, ranking it among the largest units of its type.

* Dainichi-Nippon Cables, Ltd.

Mitsubishi Denki Giho: Vol. 50, No. 3, pp. 153~58 (1976)
Recent Electrical Switchboards for Ships

by Kunio Takae, Eiji Tsuboi & Shingo Maeda

Recent trends affecting marine switchboards demand increasingly high-
er levels of reliability and economy. To meet these demands, Mitsu-
bishi Electric has developed a series of high-reliability enclosed switch-
boards and cassette controllers for automated generating equipment,
which make full use of ICs.

The article outlines these developments, and emphasizes the protec-
tive methods, especially the selective breakers, used in recent electrical
switchboards.
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C DS g R 16K A1 CH Y, HEHE Spdss T
(iv) A # BROHFL L FEROFREY MFab— HABETH D,
tubsLAF-vzy 480 X2 (fFk 3,860 &) (1) 7o EREMEAEE
0-ALAF-vay 30K, 125-y=v £ oauvg O 7L-3 LN AEBOLEL LA EBERY KD D
(v) W - —MES 7—Ju (23 WCERE LFE, LEME 7L-0 2KDDZCLDHTED
(b) 7ros ASTALER (2) rusEE
(i) 7¥0d AP
s 0-5V DC
AJvav pt 1000 HIREHIHA
CA  #Ex
4~20 mA [EFEERRH
TOWE BEEARY
(i) ALBLHR
DMA (Direct Memory Access)
(iif) fERHR
1% 1
HEEE
(v) s
HERK 256 &
FPEED, 266 g HAfy CHERRRIfE
(v) PR
AN F-aFtih  2ms/ 5 (e L 1&F 1O
(5) CRT #4z275L— B 6. MRS SR
2AoodatyY W v25s —MUS-10 ZUEANHIRER 2000 — « (L« B - 2508 - 58 « IR 149



MO TAME WT O wol uil o oae
140 283%2 257953 S 63 1 gosy
Z 20 419380 18712 S5 54 1 sosp
%z oar 12475 42853 5 54 4 Goss
4 40 2a4S5 2386 s 24 4 gosg
5 sp 19764 15281 5. 63 41 esss
L 3661 3571 49 73 1 useo
7 iP5 = @ 27 7E 4, 0255
8 2PS o B 27?7 4. 8250
5 mps T b e e
19 &ps 2329 ZBST 43 47 1 gosp
 BUM 191816 3548 -
ZET HO & DARTH =
YBEREEE (o7 b EE
DISETOT) 468322 <OP3 *SFJ cBM
DEers g e
. bARgms 4o oa
obrenms . a4 eg

o

23

TRIMcH)

e

,mw@@@@@@

%ﬁfﬁﬁﬁ{#ﬁ 79 rv w b _ﬁlﬁ (T—a)

e I 75 S M (559)

BIAEP suo KR 2SO TR 1075wk S5 &, HEKE,

& o (E) KRV tUs TR B,
(3) HbRpEH
auh~ O X 5 LSO S AT, HbBEFEEE L BN O+
A B BB SR B L 2 HEREEEL Auoreyr OBEICE
BB AT 5 BN R L A MR R R T, EE R
TR CORNT T L Ml Bt OFFEMEICH T 5 hEEKD S

% B 9(1@}*5’?%%{4 & L CREERTTTIRAE & PR 2@&1@%1'
Bk
(4) SHREENE

it ORI B U R A O A DEBIED &, e, MRLETO

150

XEY A=E 5N

CRU 48R ' sy ROM 16KB
725 | ram 3Kke
1
R 2T
iz

AiH
HIENER
e CRT
azwyh T4 R T~
AR~
DI/DO/IT Ao
] BF
a=zwyp Tyer

8. AR ETEE vag s R

WK, rus, WAEDZHARE, HiAkE, MIE S EAOE OISR &
kw2, (6.~ 8 &)
4.2 =y %EE
¢ B AN D Fh A EBE RIS I B & Tou b ORIE & P
WTBLDCTH B, COEBED Jowy BMER 9. WWRT, WHEGRE
FRICHAT T bILT W B ol A O ORI GRE, HJ), Yzwbz1uF
@ ON-OFF 7% &) @fliciiE s cws Al g-puas-yvzy X
i DT o—huzs—vau KHEGE XA, TO 1Zo TRREUS B gl
ENb, FINOLD 12wt TERINEZEFRISZEEZICT o
FSLAF~uay ~EHEND, tubsLATF-vay TREINALBESR
210030ty CULELX du,  BEA RS CRT EARMS Bt 507
Ak EER~MEL oD, COREBIEMLLD F-2 2%
FEBC X Y RO 212050te ~MERT D 220 RO B I
T I5u+ HOBIEBITKIECHIR T 2 RGIBHCITL D &
ERC BB M EL Tw3, £ v1o070teY T 75 THRML
CRT WHERT % ko, FWEOKE X BFERC vzt K b &L
TL» b B w23 CH 5 & FRFICIER ICE O iR O=EH T
et s, CRT KFERaNEROF %K 10, 11.CRT,
10. i Fsur FRoBEOER, B 11 & 1oy OFE A i
DFEREYFT, MrOHh 5 X5 KRED svdia L OFERE

CHASRTHERICIER CO 2 ) T v oass Lo T d,
4,3 F4—PLZ YISy YE—tarta—-LEE
iS5 (YD) @ Juto-LLA— L ACCEBSc D 3 1oty OEE),
WilR, BHREHEETTS va56 THD

PR vaFe 1F, DLEOBEER yu— XU IC CHERL S e Yu-A
A E 5T y-r0R B2 fToCwnd, T yu-Aan % K12,

ICRT
JEdv DELEERE
(1) AENEEAE——2 b o7 MEICH B auto-LLA— & B3 W

W% Tovo A S, BB AR il s ¢ 5

(2) WEREAE— 20 Fo—LL A~ RiTEER Bf‘r&@fﬂlf\@m:ﬁ@m
SR ERAR B S b, ns BEERL JoNs K E ¢ 5,
(3) [EHBEHIEESHE Jubo-bA- DEFE AT 3vto~u H
BHEACD D rsv2za~T OBEBERIEL, Z0EZTHRINL,
KATAUEL & Jvbo—UA- OFGENE~FIE ¢ 2, ¥/ 1uvv




e

g

P INRTF—a

OPERATION PANEL

DATA BUS

D/1 a—HILRF—ia

CRT
DISPLAY

INDICATOR PANEL

CRT
DISPLAY

[F“P @B,

OPERATION PANEL

DATA-]

iy

(o] Lot 220 O

S NN

=

~fa]

ACK

BZ
STOP

| SYSTEM
DlSPLAY\T:l LU
g D‘\ALARM
CH

TEMP

(5P) ALARMATIME cleaR
SET

LiMIT

S. €22 u254 Jows B

}GROUP ALARM LAMP

DATA DISPLAY

NO.

101

JCFWNO.1T/COT

102 F O ENG INLET T

103 NO.1 T/C OUTLET T

110 PCF W ENG IN T NO.1

DATA ALM UNIT
075 110 C
080 120 °C
080 120 °C
061 090 °C

B 10. CRT 5427L— i & %R R AR

NO.
NO.
NO.
NO.
NO.
NO.

EXHAUST GAS DEVIATION

1
2 o

5
6

21o0J0tst IR v254 —MUS-10 =26/ RS

11. CRT F23L- K &

BBk Az R

DRIV 53
RECE [T oca(] |inrerbl 1:*":’ Switn
PROC| | |-FACEH
UNIT i @—’:—
POWER. © 1 EE
SUPPLY
LED —
B—ALAT =L BL
P J
| 1
L4
]
A/t A~BLRF—i g
b=}
DRIV g i3
——P71 ReCE [ JLOCAL{ARS] T&fﬁ
PROC
UNIT |
I BN
CHANPMAMP)
-NEL |
SELE {
POWER ||-CT t
SUPPLY ;] !
E_—.}—COS? !
O~ AW RF—irq s
DL
H
i
5
12, $ED Fo—trivdv vEIV H YL—AtL
OBTERHE FABICREE R 2L 2 e 2 BE, BT - 2 HIERZEL
Rt - TR ET 5 .
(4) sLds520fi——2vto-LA- DB GRREE) 2rsze & 3
Kiﬁﬁ‘ﬁ'éo

TNbLDEERIMET S
%[ 13. iR,
Jodss R XY 2254 OREER CRT 4250 — I X b HEHEES

I fooJotyl I X % Jodss HifE 2254

Wk, BxOBREM[D sof-—21wF KLY BHICZEL 3 T L MT
55, Tk Jodss #EENRLBETTA-F 27 2EL2 BT ¢ A
- Wtk - RO B - B - R 151



Micro processor’

Function| "
léwich [ DI/DO ] CRT [data display
[ | display monitoring
0S¢ |—|BUFFER] ! i :
ROM
Bridge stand
Control - -
lever Cﬁo ] RAM
with ——1 D l—i —
potentio MPX ADC DMA | Indicating
Jlights
- CPU
; o s D/0 I firNeoo . R
anallog N / } ‘Governor
i
(scanner) Data | control
Engine side bus TRANSDUCER : valve
iy i
t Q +
g - - - |
i g RELAY (control position T e J
i CIRCUIT| \emergency stop) | o Tacho
L2 20 TEN i (Engine side) generater 076
C/R console fiohia KEY ! :
Governor £ Pneumatic Governor
control unit handle
lever QO ______________________________________ includi —-_gf"t—Q%
. including ar
Starting o ] soonoet | _mander>x2 | enine -——p
lever Q’o valve, pilot b
. Y= [T e e e e e lve [T
Reversing vaive \:[ ]:,4 Telegraph
lever handle
13, Fy—tuIvsy YEIw WHED Jows I
HERELEHETE S, %,
(3) 7700 BOWMERTRT Fevan LI END 2HE Fior

S 7T v

WD 2256 TH a-EuvEdy TE, Fo-ELUEdy HE, FEE
Jvto-b EEE Y, ORISR AR E EhCh U CRIREED
B, ¥ ovwo, BEMA Y FOEERHIVET 2 BERD - T,
CRICK L 21oodotet ISH va5s Tl A-Fo7 & % D il
B OTE—DD ORFHEHTE D, 21o0Fote OEFICL D
RO BB E DA EL X 5 & LT 5, BEMLEROILH
WEAREAD, 22576 PEECE > TH Aoy RERILERN,
AFTuR, UATL BERV -2 OB TKEAEGEZECT OO L
Bbnsz,

Er 2FREIIER TS L
(1) KRE3ppek@Eo IBYTeARY, dubto-3 BTC v
-1 PIICIGHATRE . 25 & & b ICHBR IS U BHAMSE 2T
HIFEEWICERT B L B8 TE S, /
(2) #EL Cv 2 WSEBIERERAFRD 12 BT e b, EHE
DOED & DV E > TEEMEIEN L a2t OKRIEAER S WIF 30

e A P P Pl et Al e AP I PN

152

REREEL 2 Y, EHARELERECTA 5,
(4) »fzodotyy E—D20KER A & LTHRS C L ATE,
REROBU, EIN Fxwo R ESEPIAMBELELTLCLE
CBERIICTTA %0
(8) zaFs CTrICHIT L & AARET— DD vaFabsIN Bl
RS BETCERHETES,
212070ty DISHREERN b OREZL b D, a-tulEly $HHE,
Fo—tLyEIw FE, fs30t0-0 EE, H-IAvdovio-u HEE
Ol Yt -2 T EA L 2B vo o7 OEEERD
xRN 2276 & Ewored LTEHAT2C L dWHETH D,
210030ty RAHEHMLT 2 MO BEMbIcH LEEE e 2o
FTua ECHEroC L AFEE N D,
bbb, WHARBCEHEESEY F—tLIvdy YE-+Ivbo—L %
BOBRIC S - T, TR v v ZEETE () ORBERS
PICEE A ET B,
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i

L & A »° &

B R ARAR D 2 4 AL D 72 o ORRAENS) OHIEE < H 2 75, &

PTRIE O IEMTEO & B Hic T 2 Bk A—B L g - T & 7,
COX S AWERDD & TR vz & LT %R 2 HMERE L
BBAROBENLE-CH L, TLUTHEE L LT, ThbEE
D276 PRIRINCEIC X 5, BiRkor L, SR s R o
276, HUFREGRHAC 2uF LARSFEROA S A AR TN
%,

O RO BT 3 558 & 37 L il & BRI L <,

TN LDYREME T 2SR ZBIWEL T3, Fric4ME, &
RESUPACE B & SRR BBV ntwrovio-3 D 3y-A 1L
*fToi,

BUF, BEMHKCOWT, BTOHEMAHKLIINL Wb &9
MEEHENT D,

2 BB RB

— R DAEBIBHNL, BT OB ST B OB A i & B %
A LCHR S h, 2O GRS LR OBk, TICHMIE
T L BB REA R CIc L Y IREE N B,

FRHCHRSHEMERS SRRk EERR 05 31, EATTOMEE, EE, Hl
HHK AR £ b DBERHCRE L €, FEEEEIEE & TR AE
R B v, LITREMEIC DWW Tk 5,

(1) 1. sk 2D O @ Fr—8) BEEE R, X
2T (T i a2ty BEEERT) oWlTH 5,

WAIIC BT, #kh bk 5 AR REL, ¥k
IEFREE TGS, LR LIRS K4 L KOS
bEn,

will, BEREL L CEEHE2 SEob ok, 154 2%
BE 2N TNEL OREEESS CREL, HHUEBHRoSTcb )
OE» b OBENRTE S L5, B2 EGCHET DY D
SRR (Split Bus) 2% Ao, ERHEOSH e LT
H, UvoR- X BhE, BB X 30, LWk bk
BH5, BEM - BEEREEL, Yooi- LBELE D RO
X2 FEEERT 22 L P80, 1. OXEN voof- %% 5
@) ALEHTH B,

ERHE EACOH L CEE T 5 AR E, SOLAS 1960 oigir¢
RTEEHAR 3,000k VA D s L CHE X AR, NE #is
(B8 51 4FLETIR) , GL HiIC Ik E T 5,

(2) B2 REFELHID+1IE, X 1T 2D+1E ofch
b, TR L IEE RO 2 BRI HEHETL 21wF (ATS) 230
Twnd, BFEME L IFFHREBIHTIERL A v,

WH, ATS REREICEE - Trk Y, FEFRBBTERE
B> bRES NS, BEAafle LT, H2 ofTRTLS
Feed Back Switch % ZiJSEHHERD b ERBR~URELXTT 55

*RIGMVERT ** fRILEYERT

W AT - B R 3 R R B

BEH 5,
(3) 3. (ﬁ%’fi 2vst MoWTh Y, “A” BEgE “B” B
RoHEhTeY, HERBRGN L 2B OPEIOHR &
25,

BRI “A” X3 “B” wIFhofgs o didEcr s X5
AL «WiE Xt avsos 2N LTESE SIS, Saa1JL-n 52B
DEAC LY, “A” it “B”

MAIN GEN

BRI O ~Fh OFE T >
YERRKCHETE B, C?)
(4) ®4. BRSO )AcB )Acs
picd b, EEHEE Drilling =k
Rig 1F X v e s 3 BEL L,

INFB INFB
RSP Y- 2 BRI 2 RS % A
LTHRELTw 3, A, .
Drilling Rig £, 1924 [ [

e e s 1 e A ) ONFB ) NFB
UAT—F 73 R % 77 f ]
> WTH B, ‘
1. EMRFH (2D, 2T Of)
EMERG.
MAIN GEN GEN

JACB )ACB )ACB JACB
MAIN BUS ~ GATS EMERG. BUS
i
i ,
INFB _NFB )NFB y ONFB
i
o i e
Feed
back
switch

2. GEERML (ID+1E, 1T ZD+1UE ofl)

ST-BY MAIN MAIN ST-BY
GEN GEN GEN GEN

® ©® © ©

JacB )AcB JACE )ACB
“A”BUS

) wrs i { e *B"BUS
Tl
1) BNFB )% NFB
TTJ—% LTJ YNFB

3. ERERHE (B ouTT fROH)
153



MAIN GEN
¥

i

JACB )ACB )ACB EMERG.
] ] GEN

JACB ])ACB E)ACB T)ACB
%ACL %ACL

ACB
SCRSCR SEBFE,‘QCE LIGHT BUS fEMERG BUS

\____,wj NFB | NFB NFB D
DRILL RIG ) ) s pNFB
MOTOR

@)

TR CanbEs o p)
3. mEROmKXEBE

3.1 mEEemk
BB ORI SB-1 5 y—% & SB-2yy-2 &A% b, SB-1ik
e LCRERORBEHIMT I, SB-2 @mriup BRI R HiH
JAVCEHS %, SB-1 & SB-2 @Aﬁ'"@ B, SB-1 il L
~h & LT DBBEH L oM # WAL, SB-2i ABBXHL ¢
H;ﬁfdiﬁi LCwBETH D,

T, FEEEE, RO, REE Iuoo IR Y of
ES’C’é b, E 5. ic SB-1 BEBRONEFRT . FEMIIT
BEH L cBiERoRSICE ), BRERL OXSICED TN D,

5. SB-1BEHA

£

P AR
WD HAR
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¥ REBAR L OBHSRURERYS 914 28 2. IKRT,

3.2 # &

RFR Foloovt BOBEIETH - 225, SE—EEA CHSTREE

Jé{@%xjvxk%%ﬂj Lo SRITOMMBRISIC B\ Clk, NV s
B C L IR I ESR U<l b, Hic NK 4% (iEF 51

IETRETHD) & GL BT b 8T8 FERIZT B 3,000 kVA IALUJ%/'%K%E‘

REND, FAEPRERLE, ChoEoERkic e TE 2

DTHB, LT, FEIC & CHHRGEE LTwb iy, :i;é{zc X

LA OBHE U ~F A L A v AP K E RIFRETH 5, HSHEAS

W ORERE R 6. IKRT,

PSR EE AR oA R, ®7. O X5 cdE Al
I RE R R E C Lclilbh < (Fy) &, Wil ohz b Rk
IRBICCOERICRI LT b, £ LTHfC CU%HK'& Foutl
RO LIBIE 2 R L Lo

FEESAE, AU RIS IR B R L CRE L, TR G
LTWaSPL wiidfsg , BEloREBER & oM HE] - T
BLTCNWDE 7Y, RTERBEAESG TERCITS CLTED,

#£ 1. EE m’E}F/‘(I

Gil-0E

ZEMRMAC LA (Switch board)

PR oRcairs
1 ———— DB
2 ~ABJZ

U
DBIZ 2 25(900A)
5 50(1,8004)
7 ~=—=7 5{(3,500A)
10———-100(4,3004)
J5——————150(5,6004)
ABZ 2 ———-200(200A)
4§ o400 (400A) .
6————600(6004)
8—————800(8004)

g 2. BB RVERABROBEE

%% mom | ACBEA& | ELE B4 X B (mm)
T B R TR) A8V s s i T
SB-12 (‘ggo‘f\% 700 2,100 800 1,000
SB-15 (ngasg) 1,400 2,300 800 1.100
S/Bu_lj. SB-17 | DRoa) | 270 2,300 1,000 1,300
SB-10 (14?’]5’50‘% 3,300 2,400 1,100 1,600
SB-1i (15),?50‘ 5A°) 4,300 2,400 1,300 1,900
SB-22 é‘ggiﬁg’ 150 1,500 (ggg) % 800
spa | SB2| GO 300 1,900 oy 800
EE Rl PN ﬁ‘ggfg? 4,500 2,100 (1,588»5( 800
SB-28 f}ilggffg()’ 600 2,100 700 800

PhrKEE T EICL Bk e 2 AP RFOBAERT,
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PR, BEM s-ta-AJu—n BRTEICESIL, HipRmE s

. PRETFERED 28-2 %A L & D Hel:

,r/ r /

[ E Y e g P
[d=Tob N

FERBAR, AR LA Ty DFEARE, LBIRAR, TFBIA
&, HELHT AL, wFnbugEcd s,

FRARFE & LT OB ST, SR ARICEEE 3 2y,
REGABR TG L, MHERG: LcoBRimammeiL, okt
EOEEREASIEER L Uik,

BRI IRl e LT, HEIEAEN T 3 RYI25LTL 3w

o2 IR RIFCHERA LT 2, ohix, B2y BHEL,
E#!ﬁﬁ ERED 2 b2 i, T2 285 LTH D, Bicon

X, HEERMEEE L, f3#E5: (Bus Chamber) {odipagig,
ff’iﬁfi@%%it DETEH b WETRECH B,

4 BIRL pHi7X E BRORE

IEAERR P TEIR R DA TR, B bic & b A v BTN, A2
HEfE S, BRPEE OB ICH T 2 R AT o T3, M
NE “;’iﬂm)ﬁﬁﬁz%@{ulﬁ& A bd & 32 Adt b EMSRERNG b i
KIROBGHREORAE L ik €2 C E TR I 7, SBIRL « R
PRELEHAEIND L 5 KCH -,

Xk

BRI TS ABS 2 GL GRHCHE L, FEESL » Wi e
FATHIERE L o BiER, Azads L« BiPlR B o B L +
HTaR & B U o Wi BN L « 21T 5 c e v BB Tr
D, o wFheokscas e Bhbns,

HECEBIRL »WiC nar~F L+ WA 2O Lk L

RICHE<3 X 51 150 kA 5 TR U BimfEE & Uiz,

4.2 FEIREEGF NFB ZH 7354 (STD 14 NFB o8 4)

NFB i o iR 357 (Short time delay) %44l <, 20~
60 ms DIFIFAHERFSELN B X S ICh oo COHRIT AL
wH#E e LCSTD 4 NFB, FirL +i#& L INST 44 NFB #
T2, BRLMHOSEHFRIROL BN TH B,

(1) _k{z NFB o STD 02 s
> Tz NFB @ INST oflEHEi
(2) _kiir NFB g aypkmzi
> P NFB @4 U + HiH5RY
(3)  _LArZt T NFB o S cofBmig®Emng, shih
O NFB Q%R L « AR,
COHATOERL Wi OTRERRIIZR 8. KiRF k51, kX

BT NFB @ 8 L + WO » s WEREE T & 5,
—fkic, STD ff NFB EkMEMERic ZBE 25 b, FH—
Ju—6 6 INST f NFB e il U Ci9 1/2 B ICIE T3 % b, &
EREREEAOWN 2 EERICIES SN BB L «WiEs e LCit, Ls
HABRROBELH 5,
4.3 ETTHEMAT NFB 2V 33184 (NFB (TD 2 %) 0iE8)
CoRE, LML oBiEke LT STD { NFB %k L « Ak
TR X B3 EADOHIRE RT3 7, STD { NFB (c¥ic INST
ZAIM L7, wh® 3 ZIRHA NFB, "FALL « #igs & LT INST
ff NFB 2832, c o/ NFB (TD 2%) © L +#iafRi
INST {s} NFB 0%kt LU« Biii s < L5842,
= 3. BRNL «THEA Su—-h oG EE
SrBEL & BRI AIC T BRI & Lo+ B
AC500V  MFfi(kA)

] WS v —% | 7 v JHHWS (7 v — B (INST % L)
4.1 BRL -HHR ';:{J_y, e NFU600 - ;
g S . I ] NF1600 NF600-H NF1000-H! NF1600
BERL < Wi & 42, RS OREE T 5 72 v RBEICBEAR N7 NS0 ol | o) NPaOol | (STD) | (STD) | (STD)
eyt : 2 NF2000 | (STD) |NF800-H [NFI200-H | NF2000
SUEAEHAS T & %, WRHTIAICTEBBIR DD DE |, \ S 72579008 NELE00 | %) (STD) | (STD) | (STD)
AR SR O U D M T 7 b I IO b T R 7 150 150 75 10 20 23 42
FBE) 2o 1 b - gpam s 1 NF30-5 25| 25 2.5 2.5 2.5 2.5 2.5 2.5
(L B3%) 720 25Tl L, S LAY O~ O TEA 51 NF50-A | 7.5] 7.5 7.5 7.5 7.5 7.5 7.5 7.5
TNAE X 5 IR EERERIClEE O & AR R o NF60-SA | 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
CeEns NF6O-CA | 2.5 | 2.5 2.5 2.5 2.5 2.5 2.5 2.5
° NF100-E 15 50 15 15 10 15 15 15
;LH\ LoBi%fToewicid, L «Beikofmeiast NF100-H 25| 150 25 25 10 20 23 25
NF100-R | 30| 150 150 30 10 20 23 30
& %
L BEBHEEEHL Tea il n b, NF100-RA | 50 | 150 150 50 10 20 23 42
(1) JE8ssErs 0 L o Wi ;é‘z[um KEBEATHEE X2 NF100U | 150 | 150 150 75 10 20 23 42
v . NF100-CA | 5 5 5 5 5 5 5 5
TETERS CER L <IAE, SRR AL NF225G T 750 5 T 5 - o T
TwabT k, NIF225-H 35 150 150 35 10 20 23 35
9 e e g o L i NF225-R | 42| 150 150 42 10 20 23 42
(2) SRR : hRr—F 1C BERE E 1 7e 2 ABLEDO L+ NF225RA | 65| 150 150 65 10 20 23 42
A ICEEEEOWgR s hTtwb c &, NFU225-B | 150 | 150 150 75 10 20 23 42
P S P NF225C | 7.5 | 7.5 7.5 7.5 75 75 7.5 7.5
(3) (OEEERER 0 L oliss [ZOEIR U i hBE 7 NF400E 30 755 50 70 - 20 23 0
[l DI4iE @ﬁzﬁlcmzﬁ%é T, NF400-H 42| 150 150 35 10 20 23 42
NF400-R | 65| 150 150 42 p 20 23 42
2435 b .
(4) IR IER O IR « 3% B 35 B8R NF400-RA | 100 | 150 150 42 - 20 23 42
(BHE, Wmges, Zespmse 'f’mH‘, L) &, LW |NFU400 |150] 150 150 75 - 20 23 42
; . N e L T 5 4 NF400-C | 15| 150 150 15 - 15 15 15
RHICHEB T 2 FfsER I L 182 c &, NFO00H o - 5o 55 - — 2 T
CHHDEMRBRT L &, —Inc B L o B ATEIGE 2 R NF600H | 42 - 150 25 = E 23 42
NF600R | 65 — 150 25 o = 23 42
7 {207 Fas )- -~ -
HHEOMEG LIRS DL B &R b, NF600-RA | 100 = 150 25 - - 23 42
ACB it X 28880 L » i fesk L v BRI T 3%, NFU600 150 — 150 35 - - 23 42
NF600-C | 20 - 150 20 — 20 20 20
CHETREMEL «lfifte LTHA TR e EL bR T NF800-B | 30 - 150 25 - - 23 30
7 ERRRA L » 8 (NFB) & BnFiEEa®L ¢, chsw | NFeooH | 42 - 150 25 = = 23 42
ot . NF800-R | 65 - 150 25 - - 23 42
AL Z2RIRL R TREE A5 Tw 2 DT, MTC NF860RA | 700 - 55 e — ~- >3 o)
NICDHTHRR 5, NFU800 150 - 150 25 - ~ 23 42
SR DBSHIBIEAR » w0 « FEF « piiil 155



C DIFFRCOFRL B OFTREMPA X, —fik ik NFB (TD 2
%) @ INST 0B, X T NFB OEH L + & O T
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