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An Experiment for No-man Operation of

Propulsion Engines

Summary

With the intention of making a possible approach to the “no-man operation” of the
marine propulsion power plant, a multiple engine propulsion power system was shop-tested
by the Mitsubishi Yokohama Shipyard & Engine Works and was installed on board the M/S
No. 5 Fuyou-maru for actual operation as a part of joint research projects by the Ship-
building Research Association of Japan. Use of industrial television was also investigated
for remote observation of operating condition in the engine room.

1. General

As one of the means to achieve the goal of efficient ship operation with less cost,
various attempts have heen made in Japan for mechanization, automatic and remote control
of the engine room machinery on board ship so that the operation of machinery requires
less number of crews and their labour becomes lighter. The results of the investigation are
being widely used for the actual application and proved successful for the purpose intended.

In case that the main engine is remotely controlled from the wheel house in the
bridge, it is no longer necessary that an engineer is on duty at the engine’s control handle
at all times at sea. However, this does not mean that the engine room can be left without
any engineer or crew on duty as long as the machinery is operated with limited reliability
and require frequent maintenance.

To secure reliability of operation in the engine room, the major auxiliary machinery
needed for propulsion is generally installed in duplicate or provided with an alternative
means of service. Therefore, the propulsion engine can be operated satisfactorily even with
an auxiliary machinery out of order. The main propulsion engine, on the other hand, has
not an alternative in most cases. Further, the complicated mechanism of the engine gene-
rally requires engineers in the engine room on duty for proper care and operation.

Looking forward the development of ship operation in the future, a further decrease
in the number of crew will be necessary and the need for a simpler ceneralized control of
navigation and propulsion machinery will be stressed more and more.

The multiple engine propulsion power system is selected as one of the possible solution
for “no-man operation” of the engine room machinery for experimental investigation.

Among many factors which the multiple engine system has advantages in a certain appli-
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cation, the expected increase in reliability of the plant ® hould be considered important.  In
case of damage of one or more engines, the ship can be navigated at a reduced speed with
this system with the damaged engines clutched off.
2, Test Set-up
The test plant consists of the followings:
1) Main Engine 2 sets of Yokohama M.A.N. four stroke cyele, single acting,
trunk piston type diesel engine
Type G6V23.5/33 AL
Rating 600 PS at 600 rpm cach
2) Clutch 2 sets of gear clutch
Alternatively :
2 sets of pneumatic friction clutch(Airflex)
3) Reduction Gear Input: Two shafts of 600 PS each at 600 rpm
Output: One shaft at 250 rpm

Two engines are arranged to transmit power to one shaft through the clutches and the
reduction gear. The clutches are provided to enable one engine to disengage automatically
at emergency stop of the engine under any of the following conditions:

a. Low pressure of lubricating oil

b. Low pressure of cooling fresh water

c¢. High temperature of exhaust gas at cylinder outlet

d. Excessive temperature difference of exhaust gas at each cylinder outlet

e. Excessive gas pressure in crank case

As the function of the clutches is limited to automatic emergency clutch-off, the gear
clutch is selected. The pneumatic friction clutch (Airflex)is also tested alternatively.

The magnetic clutch and hydraulic clutch are extensively utilized for various
applications, however, these are considered unsuitable in this case because of their relatively
high cost and large space requirement.

The industrial televisions (ITV) are introduced. One television camera travels on the
rail arranged over the engines to observe the operating condition and possible mal-functioning
of the propulsion machinery such as valve spring failure, oil leakage, smoke generation, etc.
Another fixed camera is arranged to observe the gauge board.

A television receiver is provided in a remote location and is used for both cameras.
Horizontal and vertical rotation of the cameras and zooming of the lenses are all controlled
remotely. Travelling of the moving camera is also handled remotely.

3. Shop Test

With the test set-up as described above, the shop test was conducted to confirm follow-
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ing items.
1) Engine Output Control
Fully automatic load distribution between the cngines was confirmed at a wide
range of load changes.
2) Automatic Clutch-off
Automatic clutch-off was tested for both types of clutch selected.
3) Overload protection of Engine
The overload protection was tested for automatic power and speed regulation at
automatic clutch-off of an engine.

4) Remote Observation

ITV were used for visible observation at a remote spot.
4, On-Board Test

On-board tests were conducted for about 700 running hours from middle of December
1963 to end of February 1964.

In the actual coastal service between Kamaishi and Muroran, only one engineer was on
duty in the bridge control room together with one officer, the former being in charge of
engine control, the latter being in charge of navigation. No man was in engine room at sea.
Engine room machinery and instruments were observed clearly by ITV at all sea conditions.
The television pictures were quite stable.

5. Conclusion

The multiple engine propulsion power system tested at the shop and on-board is only
a simple plant. It is expected that the same principle can be applied to “no-man operation”
of a marine propulsion power plant of a larger output of an advanced design in the future.
Remote observation of the engine room machinery will be possible from a centralized control

room in the bridge using televisions.
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