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Fig. 2.3 Water mixture relay.
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Fig. 2.4 Auxiliary machine.
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Fig. 3.1 Protectlve relay system of transformers,
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Protective Relaying of Diesel Generators
Kdbe Works  Sydzd HISAMATSU

Generally diesel generators are operated for supplying emergency power and very seldom connected in parallel with the
machines on the power systems of public utilities. The generators are divided into two groups, the low voltage and the high
voltage ones, the former being rated at 220 or 440V, while the latter at 3 or 6kV. TFor the low voltage machines are
used type NF no fuse breakers. Relays are rarely put in use. High voltage ones are prolected with proper relays the same as

ordinary generators. The engines are in most cases under mechanical protection.
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Protective Relaying of Primary Substations on Power Systems

KObe Works

Takeshi MORI -

Hisashi NAGAMACHI

High reliability is a requisite growingly demanded of the protective relaying of substations on power systems. Mitsubishi

has developed a number of relays to meet the requirements together with appropriate applications, It is essential to make

thorough study on various factors relative to the faults before selecting them. The protective scheme is roughly divided into :

(1) apparatus protection, (2) bus protection and (3)

transmission line protection. The transmission line protection is further

subdivided into carrier protection, pilot wire protection and line ballanced protection. The protection of apparatus also involves

many items. This article describes much information for the guidance to those who are seeking for it
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Fig. 2.1 V-I characteristics of type LOR-3-D over
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Fig. 2.2 Phase characteristics of type LOR~3-D over
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Fig. 2.13 Current-time characteristics of type DB-25 air
circuit breaker overcurrens tripping device. (long time
limit and instantaneous)
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Fig. 2.14 Current-time characteristics of type DB-25
air circuit breaker overcurrent tripping device. (long
time limit and short time limit)
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Fig. 3.3 Example of feeder protection
4 I-di/dt characteristic.
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Fig. 3.4 Example of interconnected tripping system.
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Protection of DC Substation for Chemical Plants

Kobe Works Junichi MINO

Heavy chemical industry in Japan has taken great strides recently so much that export of technological knowledge has

been frequently resulting in.

better performance are increasingly demanded of them.

which are a combination of transformers and rectifiers built into an integral body.

much.

In chemical plants high current DC power supplies are vital requisites and larger capacities and

Under the circumstances, Mitsubishi has developed Rectiformers

They are welcomed in the circles very

A point to be noted for the apparatus of this kind is to avoid the discontinuity of power supply. One outage costs

several hundred million yens, so protective devices for the plant must be of high reliability with high performance, and occurrence

of troubles is to be cleared off in the minimum time.
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Fig. 2.4 Characteristic curves of thermal overcurrent
relay and thermal characteristic curves of type SB-A

and SB-E cage motor.

2.5 bsor —RISCHRIERD REDE R
Fig. 2.5 Current division through motor winding
during single phase condition.
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3.3 NT-2 jZ E”é o+ I A TR TR
Fig. 3.3 Operation of type NT-2 circuit breaker.
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Marine Switchboards

Tomoharu MOTOKI -

Masaaki SAKAI

Unlike the ground eq

the heart of the operation, are the most important of marine electric apparatus,
lso provided with concentrated instruments needed for rapid and pertinent

circuits, positively controlling them. They are a

pr
building switchboards, every operating condition,

thoroughly studied. Type VA and type VS switchboards are the outcome of many years’

purposes.

otection of the machines against abnormal conditions. Hence their performance has a great bearing on th

covering the characteristics of apparatus, circuits and installed places, is to be

uipment, machines on ships have no other resource than to the eleetric power source there. Switchboards,

always on the watch of the apparatus, and electric
e navigation. In

untiring technical efforts for the
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Fig. 2.6 Singleline system diagram.
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Starters for Marine Use

Nagasaki Works ~ Noboru SUENAGA

Control equipment of marine auxiliary motors is so complicated and diversified as to begin with simple switch centrols for

small motors and to end with central control apparatus including mutual interlock of many motors. However, they are mostly

of line start or reduced voltage start with speed control of squirrel cage pole changing, only very few being the operation

of wound rotor machines. Particularly those operating on ships must be small size, light weight, withstanding vibration, impact

and other gruelling conditions without malfuuction. With all these requisites taken into account, Mitsubishi has developed a stan-

dard series of starters for marine use which meet the standards of the Classification Society such as NK,AB and LR based

on the experience of various relays, operation switches and no-fuse breakers.
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Remote Control -Systems of Marine Main Engines

Nagasaki Works

Masamura YAMAJ! - Fumio TSURU

Centralized remote control of the main marine engines is going on increasingly. In doing so, the interior mechanism is

left unchanged to permit operation at the site if occasions demand. The remote control, mostly done at the bridge or the

central control room, is of two major kinds of a manual and an automatic operation. The manual operation takes care of the

start, stop, ahead, astern and all allied functions with levers and switches. The automatic one is to accomplish the above control

by one touch of a control dial and obtainning the full programmig operation of appropriate devices, which comprise mechanical,

electrical, hydraulic, pneumatic and their combination. Their selection shall be made through careful studies of their relative

merits and demerits.
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Fig. 3.1 Transformer consisting of two coils.
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Fig. 3.4 Magnetic field produced by plate
shaped current of finite length.
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