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ABSTRACT

This book is compiled in according with Jimei University marine engineering professional teach-
ing syllabus and the requirements of “Test for Competency and Assessment Syllabus for Seafarers”
stipulated by Marine Safety Administration of People Republic of China. This book is on the base of
the existing devices in the automatic room of marine engineering institute, its contents contain all the
operational training for devices which are required by the evaluating syllabus, what is more, this
book systematically relates the operational training about each kind of ship’s device and their man-
aging attentive items while running and stopping.

There are thirteen operational training items in this book, each item is compiled in the mode of
Chinese language then its English translation, its main contents are: The operations and manage-
ments of ship’ s propulsion unit; The operations and managements of main engine remote control sys-
tem; The operations and managements of ship’ s main engine service systems; The operations and
managements of diesel generator; The operations and managements of steering gear; The operations
and managements of auxiliary boiler; The operations and managements of purifier; The operations
and managements of ship’ s oil-water separator; The operations and managements of ship’ s air com-
pressor; The operations and managements of shipping refrigeration equipment; The operations and
managements of centralized air conditioning system; The operations and managements of fresh water
generator; The operations and managements of pump system.

This book is mainly used as the textbook for marine engineering professional students in colleges
and universities. It can be used in the various marine engineering training classes as teaching mate-
rials. At the same time, marine engineering officers and the concerned technicians can use it as a

reference book in their work.
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FOREWORD 1

FOREWORD

The book “Operating Power Equipment” is compiled in according with marine engineering pro-
fessional teaching syllabus. Marine engineering profession is a profession with stronger practicality.
The cultivating aim of marine engineering profession is to cultivate students to become applied per-
son. Power equipment operation not only effectively cultivates students’ manual practical ability,
but also through all kinds of devices’ operational training, during the practical training, the
student’ s abilities for analyzing the problems and solving the problems can be cultivated. On the
other hand, the purpose of the compilation of “Operating Power Equipment” is also to meet to the
following requirements; STCW Convention, “Test for Competency and Assessment Syllabus for Sea-
farers” stipulated by Marine Safety Administration of People Republic of China( China MSA), the
regulations on examination, assessment and certificate of competency for seafarers of People Repub-
lic of China and “assessment items of applying for certificate for competency for seafarers in engine
department” issued by Marine Safety Administration of People Republic of China. Also, this book is
on the base of the existing devices in the automatic room of marine engineering institute. It is com-
piled in the mode of Chinese language then its English translation. Iis contents contain all the opera-
tional training for devices which are required by the evaluating syllabus, what is more, this book
systematically relates the operational training about each kind of ship’s device and their managing
attentions while running and stopping.

The main contents of this book are: The operations and managements of ship’ s propulsive
equipment ; The operations and managements of main engine remote controlling system; The opera-
tions and managements of ship’s main engine service systems; The operations and managements of
diesel generator; The operations and managements of steering gear; The operations and managements
of auxiliary boiler; The operations and managements of purifier; The operations and managements of
ship’ s oily-water separator; The operations and managements of ship’s air compressor; The opera-
tions and managements of shipping refrigeration equipment; The operations and managements of cen-
tralized air conditioning system; The operations and managements of fresh water generator; The op-
erations and managements of pump system. The complier of the book emphasizes on the unify of
practice and applicability, the unify of correct operations and manual practical ability, the unify of
analyzing problems and solving problems. What is more important, this book is compiled in the
mode of Chinese language then its English translation, it helps students to improve their abilities of
special English listening, spoken, reading and writing. All will help students to lay a firm founda-
tion for their future work. This book is mainly used as the textbook for marine engineering profes-
sional students in colleges and universities. It can be used in the various marine engineering training
classes as teaching materials. At the same time, marine engineering officers and the concered tech-
nicians can use it as a reference book in their work.

As the chief editor of this book, it is compiled by senior Chief Engineer Wang Yongjian ( mas-
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ter) who is in possession of practical experience and pursues the engine managing works in the ocean
ships for a long time. As the associate editor, Associate Professor Huang Jialiang compiles part
chapters, furthermore, Gao Zhanbin and graduator in engineering institute Jiang Chuanli also takes
part in part of English translation’ s works.

In the process of the compilation, a lot of relative books and materials are being referred, at the
same time, the practical conditions for automatic room are closely to be considered. In addition, we
have received general support and help from leaders and colleagues, especially; we must show our
sincere thanks to Associate Professor Fan Zhixian for his selfless help. Professor Yang Guohao, Pro-
fessor Cai Zhenxiong and Associate Professor Chen Jingfeng have taken time from their busy sched-
ules to read and correct some of the contents and provide many valuable suggestions. To publish this
book, we have also received the help and support from Dalian Marine University Press. To all of the
above people, along with many others that space does not permit us to name, we express our most
sincere thanks.

This book is of course not permit without its errors and oversights, due to limitations in our hu-
man capabilities and also a hectic schedule. We sincerely hope that our readers and users will kindly

share any comments and suggestions, so that we may further improve it in the future revisions.

Compilers
March, 2008
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Item One
The operations and managements of ship’s propulsion unit

I. The purposes of operational training

through operational training students can master the operations of stand-by main engine , blowing
cylinder, trying main engine and master how to operate and manage propulsion unit at the maneuver
and after the speed being constant, students should be also familiar with operational and managing
attentive items very well.

II. The operational contents

(1) Relevant system’ s preparations while ship’ s propulsion unit being stand-by and the opera-
tions of blowing, trying main engine;

(2) The maneuver operations for ship’ s propulsion unit;

(3) The operations of changing fuel oil and the management after main engine’ s speed being
constant ;

(4) The operations of “FINISH WITH ENGINE”.

HI. Training equipments

Ship’ s propulsion unit—one set, including main engine, relevant system serving to propulsion
unit, reducing gear case and its service system,hydraulic dynamometer and its service system.

IV. Equipment and its technical parameter

1. Main engine

Type :6PSHTdM-26 H

Cyl. number * ¢yl. diameter * stroke ;6 x 260 mm %320 mm

Rating power * rating revolution :662 kW x 720 r/min

Average effective pressure:1. 104 MPa

Maximum explosive pressure:9.5 MPa

Fuel oil consumed ratio:211 g/ (kW - h)

Lube oil consumed ratio:1.36 g/ (kW - h)

Minimum stable speed ;300 r/min

Type of turbocharger: ABB VTR-250

Pneumatic-hydraulic governor; RHD-6

2. Type of reducing gear( GWC 30/32-01)

Speed ratio:2: 1

Input power.750 kW

Input revolution:720 r/min

Elastic shaft coupling: YULASTIC-LC4010

3. Type of hydraulic dynamometer( Y2000)

Maximum receiving power;1200 kW

Permissive maximum revolution: 1000 r/min
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V. Practical operational process

1. Relevant system’ s preparations while stand-by engine and the operations of blo-
wing, trying main engine

1) Stand-by engine before sailing

The person being on duty in engine department receives the order “STAND/BY ENGINE”, he
should inform c/e,duty engineer and relevant persons to complete the preparations immediately, the
above order should be ensured by duty engineer, then telegraph, ship clock and steering gear must
be tested with bridge, the following operations may be prepared. ( The aim of stand-by engine is to
ensure main engine rotation’ s flexibility, serving system should supply adequate oil, water, air,
steam and electricity to main engine, the controlling system must be in normal, the thermal parame-
ters should be in normal range. )

(1) The operations of compressed air system while stand-by engine ( The diagram of com-
pressed air system is shown in Appendix 1 fig. 4)

@ Compressed air should be sure to supply adequately ; during on duty, compressed air bottle
must be kept adequate (1.5 ~3.0 MPa). While stand-by engine, air compressor should be put into
use in automatic mode or in manual mode to supply compressed air to air bottle up to enacting value
(2.5 MPa), the working conditions of compressor must be monitored.

@ Air resource should be kept clean: open main compressed air bottle’ s waste cock to dis-
charge sludge and wasting-water.

® The controlling air system should be kept in good condition and supply clean and qualified
air to controlling system (0.7 MPa).

@ Supplying starting compressed air; open bottle’ s outlet valve, middle stop-valve and main
starting valve.

(2) The operations of F. W. cooling system while stand-by engine. (The diagram of cooling
water system is shown in Appendix 1 fig. 2)

(D Main engine’ s warming and it’s changing:ship’ s propulsion unit often uses generator en-
gine’ s cooling water to warm up during stopping, while stand-by engine, relevant valve and warming
valve must be closed to keep main engine in working condition.

@ Inspect water level of expansive tank, if necessary, add water to the tank.

@ Start F. W. circulating pump and ensure its running is normal.

@ Correctly clear off the air which exists in each part of cooling water’ s system, keep the pres-
sure in system in normal range.

(3) The operations of lube oil system while stand-by engine (The diagram of lube oil system is
shown in Appendix 1 fig. 1)

(D Oil level” s inspection and adding:inspect the following oil level : main engine lube oil circu-
lating tank, rocker oil tank, govemnor, turbocharger, driving gear case (intermediate bearing, stern
shaft bearing’ s high/low oil tank, cam shaft and stern seal) , if necessary, add lube oil to tank.

(@ Lube oil being circulated and heated: after inspecting main lube oil pump and all valves in

the system being in correct position, start main lube oil pump, then examine and adjust the pressure



