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Seminar on Japanese Ship Machinery Industry
The Regal Room, Trident, Nariman Point, Mumbai, India, September 9, 2009

PROGRAM :

09:00-09:30 Registration

09:30-10:00 Opening Ceremony

09:35-09:45 Welcome address by Japan Marine Equipment Association (JSMEA)

09:45-10:00 Welcome address by Shipyards Association of India (SAI)

10:00-10:50 Keynote Speach by Ministry of Land, Infrastructure, Transport and

Tourism (Japan), and Q and A

11:00-11:20 Coffee Break

11:20-11:50 Lecture No. 1 Niigata Power Systems Co. Ltd.

11:50-12:20 Lecture No. 2 Nakashima Propeller Co., Ltd.

12:20-12:50 Lecture No. 3 Taiyo Electric Co., Ltd.

12:50-13:05 Q and A

13:05-14:00 Lunch

14:00-14:30 Lecture No. 4 Mitsubishi Heavy Industries, Ltd.

14:30-15:00 Lecture No. 5 Kamome Propeller Co., Ltd.

15:00-15:30 Lecture No. 6 Japan Radio Co., Ltd.

15:30-16:00 Lecture No. 7 Yanmar Co., Ltd.

16:00-16:20 Q and A

16:20-16:40 Coffee Break

16:40-17:10 Lecture No. 8 Akasaka Diesels Limited

17:10-17:40 Lecture No. 9 Sasakura Engineering Co., Ltd.

17:40-18:10 Lecture No. 10 Nippon Hakuyo Electronics, Ltd.

18:10-18:40 Lecture No. 11 Daihatsu Diesel Mfg. Co., Ltd.

18:40-19:00 Q and A

19:00-20:00 Cocktail Reception





– 3 –

Strategy for Green Marine Engines

Yoshihiro Itoh
Managing Director

NIIGATA POWER SYSTEMS CO., LTD.
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Latest Technology for High-performance Marine
Propeller

Kohei Himei
Design Department

NAKASHIMA PROPELLRE CO., LTD.
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Proposal of Environmentally Friendly Products

Keno Ono
General Manager, Marine Business Division, Overseas Business Dept.

TAIYO ELECTRIC CO., LTD.
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Taiyo Electric started life in 1917 (in 1943 the business was re-launched as Taiyo Electric

Co., Ltd.) set up an electric machinery and equipment manufacturing business. Since then

it has continued to grow as a specialist mainly in the manufacture and sale of electric

machinery for marine market. Taiyo Electric, a Total Supplier of marine electric machin-

ery, is the only specialist manufacturer in Japan that can provide almost all electric equip-

ment required in a ship from generators and motors to switchboards and control consoles.

Based upon our valuable experience and wealthy knowledge with the unique solution as

''TOTAL SUPPLIER'', Taiyo Electric has a favorable reception from shipyards & ship own-

ers of various countries in the world.

Main Product (1) Generators
Taiyo provides variety of generators from small vessels to large vessels with high reliabili-

ty & long life that is made by careful selection of composition materials and most up-to-

date production technology. It is designed for easy maintenance/inspection and high gen-

erator efficiency lead to light weight & compact.

Main Product (2) Thyristor Inverter Type Shaft Generator
Taiyo's shaft generating system has been developed by fully utilizing the supreme tech-

niques and knowhow accumulated over many years by TAIYO. This system has high per-

formances and high quality and can always supply constant frequency and voltage even

through the speed of the main engine greatly fluctuates, thereby assuring the saving ener-

gy and labor. (See more details in below)

Main Product (3) Electric Propulsion System
Fuel consumption can be decreased by automatic power management of the optimal num-

ber of generators with operating in the most efficient fuel consumption range according to

necessary propulsion load. The electric propulsion system also contributes to improve

environment of accommodation space by lower vibration & noise and it has great operabil-

ity.

Main Product (4) Induction Motor
According to generator capacity on the vessel, Taiyo marine motors comply with various

kinds of starting methods such as Direct on Line, Star-Delta, Compensation Starting and

Inverter Starting (Speed Control). As Taiyo marine motors are exclusively used in ships, a

wide variety of model matching the uses and characteristics of various auxiliary

machineries have been prepared upon the basis of our long years experience.
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Main Product (5) Inverter Speed Control System (VVVF)
Stepless speed control of induction motors now become possible by changing the voltage

and frequency with an inverter. Taiyo's inverter speed control system greatly contributes

to save energy, labor cost, and maintenance cost. (See more details in below)

Main Product (6) Ventilation Fans
In accordance with customer needs, Taiyo has a wide variety of fans such as Axial flow

Internally motor driven/Externally motor driven, Turbo type, Multi-blade type, and etc.

Main Product (7) Switchboard/ Starters
Designed to cope with the diverse conditions that affect ships, with particular emphasis

on resistance to vibration, moisture, and heat. Our technology and experience allows us to

select the very best components and thus guarantee long life and high efficiency. Optimal

arrangement of components makes maintenance extremely simple.

Main Product (8) Control Console (with Alarm Monitoring System)
Available in various types based on respective alarm and monitoring systems, such as

TML (using group annunciators), TMA (using card cassette type annunciators), and TMC

(using CRT systems and LCD touch panel systems), tailored to suit your budget and

requirements.

[THYRISTOR INVERTER TYPE SHAFT GENERATING SYSTEM]

We developed this Thyristor Inverter Type Shaft Generating System by our own technolo-

gy on 1983. Since then, we have been developing this system in accordance with escala-

tion of electricity demand on vessels such as mega container vessels, PCCs, and etc. Today,

our largest supply record is capacity 3500kW for mega container vessels and total supply

record has been accumulated to more than 270 ship sets.

This shaft generating system is most suitable to ships which require large electricity dur-

ing navigation and have long navigation length.

Features
Comparing from other type shaft generator, this thyristor inverter type shaft generator

has almost no consumable parts and much less maintenance and inspection is required so

that energy and labor saving are realized. Main merits are as below.

1) F.O. COST SAVING 2) MAINTENANCE COST SAVING
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3) LABOR SAVING 4) EMISSION CONTROL COUNTERMEASURE

5) SUSTAIN EXTRA SEA-MARGIN (Motor mode is possible by optional order)

6)EMERGENCY TAKE HOME FUNCTION

Details of System Configuration & Principle
AC power from a shaft generator with a fluctuating frequency due to revolution of main

engine is converted into DC power with no relation to frequency by means of thyristor

converter. DC power is smoothed by DC reactor (DCL) and then inverted to AC power

with a constant frequency by means of thyristor inverter.

Even if the rotating speed of propeller fluctuates in a wide range of 60% to 110%, power

can be fed continuously and efficiently. Also, frequency and voltage characteristics at the

time of a sudden change in load are almost the same as those of the auxiliary diesel gen-

erator, and thus the system can be always operated in parallel with other generators.

When the functions of automatic synchronizing, preferential tripping and automatic start

of an auxiliary generator are added, a continuous power source corresponding to the

maneuvering situations of a ship can be secured, and thus this system can be applied to

low-cost fixed-pitch propeller-driven vessels.

As a power source on the vessel, each classification society provides permissible system

output voltage harmonic distortion level. Since our system decrease distortion of voltage

wave form which is occurred on thyristor by duplex type reactor, it is possible to improve

power source voltage harmonic distortion level theoretically as 0%.

SHAFT GENERATOR MAJOR MODELS
MODEL SIG: To be built in intermediate shaft between M/E and propeller.

MODEL SHG: To be coupled with the fore end of main engine as over hanged.

MODEL SFEK: To be coupled with the step up gear box.

FREQUENCY CONVERTER PANEL (FCP)
Frequency converter panel (FCP) is consisted of four (4) major parts as follows.

1) Converter Part: Convert AC power to DC power

2) DC Reactor: Smooth DC power

3) Inverter Part: Invert smoothed DC power to constant voltage & frequency AC power.

4) AC Reactor: Improve voltage wave form 

* Converter and inverter are controlled by thyrisotr, and then provide active power to the

BUS. Digital control is applied to all control and protection function.
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SYNCHRONOUS CONDENSER (SC)
The construction of Synchronous condenser (SC) is same as that of ordinary generator;

however, SC is coupled with starting induction motor.

The functions of SC are as follows.

1) Provide reactive power to BUS. 2) Provide reactive power to inverter

3) Provide sustained short-circuit current in case of BUS short-circuit

[INVERTER CONTROL SYSTEM (VVVF)]

VVVF stands for Variable Voltage Variable Frequency. Variable speed control of induction

motors become possible by changing the voltage and frequency with inverter.

The possibility to apply VVVF system is manifold to induction motors on vessels. Superior

control and energy saving comparing from conventional valve or hydraulic oil control are

realized by controlling speed of induction motor with an inverter.

Major Advantages of VVVF system are as follows.

1) Energy saving 2)High input power factor 

3) Stepless speed control 4)Easy check and easy maintenance    

5)Soft start

Major Usage of VVVF System

* We have 723 sets supply record of VVVF for above major usages (10kW - 2000kW).

Incase of applying VVVF system to deck machinery
Induction motor driven deck machinery is consisted of inverter panel (VVVF), induction

motor, resistor box, and controller. Speed of drum on deck machinery is controlled step-

lessly by handle on controller. Energy that is occurred at the time of reeling out anchor

Usage Output (kW)

1 Low/Duty (L/D) Gas Compressor (for LNG ship) 150~450

2 Cargo Oil Pump 200~800

3 Bow Thruster 75~600

4 Electric Deck Machinery 15~132

5 S.W. Service Pump,   M/E C.S.W. Pum 30~132

6 Dredge Pump 300~1,000

7 Electric Propulsion System 350~2,000

8 Others (Fan, M-G set etc.) 10~40
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from windlass is consumed by resistor box and revolution speed is controlled.

Since high speed operation (three times) is possible, it is possible to reel up mooring winch

with high speed at the time of leaving port.

Below table shows comparison between VVVF control and hydraulic oil control

Comparison Item Inverter (VVVF) control Hydraulic oil control

Efficiency Total Effi. Approx. 90% Total Effi. Approx. 60%

AC Motor Effi. 95% Oil pres unit drive Motor Effi.92%

Inverter Effi. 97% Oil pres unit Effi. 85%

Electric wire Effi. 99% Oil pres Motor Effi. 85%

Oil pres piping Effi.90%

Starting Torque 150% 50~95%

Torque Response 10~20msec 100~200msec

Environmental pollution None Concern about oil leaking

Preparation to operation No warm-up is required Warm-up is required

Maintenance & Inspection Almost no consumable Periodical inspection for cooler, 
parts Easy maintenance strainer, and LO are required. 

Observation of oil temp. and quantity are 
necessary. 

Removing drain in pipe is required.

Countermeasure against incorporation 
bubble and water into LO are required.
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Mitsubishi two-stroke diesel engine -UE-

Hironori Sakabe
Manager, Licensing & Planning Section, Marine Diesel Engine Business Unit

MITSUBISHI HEAVY INDUSTRIES, LTD.
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Indroduction
of

Kamome Propeller and Applications

Hiroshi Itazawa
President

KAMOME PROPELLER CO., LTD.
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THE FUTURE OF MARITIME SATELLITE

APPLICATIONS

JRC's development of INMARSAT service

Tetsuya Murata
Manager, Business Planning Group, Marine Electronics Division

JAPAN RADIO CO., LTD.
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