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ABSTRACT:
                             The main motive of the work is the development of a control system, power management system capable to improve the system robustness to avoid blackout, handle major power system faults, minimize the operational cost and keep the power system machinery components under minimal stress in all operational conditions. Today, the electric marine power system tends to have more system functionality implemented in integrated automation systems , steering gear , speed control , fire control , power, auto voltage regulation ,accuracy , reliability and precision are such opportunities in which automation has helped a lot in bringing out positive results. Unmanned Ships are the present day technology that helps in minimum man power to run entire ship making work easy and fast . It eliminates continuous supervision on the machines. An automated system may have a limited level of intelligence, and is therefore more susceptible to committing errors outside of its immediate scope of knowledge. Hence Automation has brought out innumerable oppurtunities for development on the other hand it also has considerable effect on the mankind giving less chance for utilization of man power.
INTRODUCTION:
                                            Automation is the use of machines, control systems and information technologies to optimize productivity in the production of goods and delivery of services. The world is aware that automation plays a major role in controlling machinery and process in every sphere of activity or rather in every industry today and the shipping industry is no exception. The correct incentive for applying automation is to increase productivity, and/or quality beyond that possible with current human labour levels so as to realize economies of scale, and/or realize predictable quality levels. The incorrect application of automation, which occurs most often, is an effort to eliminate or replace human labour.



AUTOMATION ON BOARD SHIP:
                                                                                 A modern automation and control system is a fully integrated systems covering many aspects of the ship operation that covers all important functions onboard a vessel, such as:
· Auxiliary machinery control
· Ballast/bunker monitoring and control
· Cargo monitoring and control
· Power Management
· Navigation
· Manoeuvring
· Thruster control
· Propulsion control
· Alarm Management
                                                                      Automation system is based on distributed processing where the various processes are controlled by input/output (I/O) modules located close to the processing unit.

Integrated vessel control offers better solutions advantages over stand alone
Systems:
Well-proven solutions that focus on the complete vessel operation
Operational consistency
Free information flow throughout the entire system
Common technology
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POWER MANAGEMENT SYSTEM
Historical Review:
                                       Power management has grown as a necessity for automated starting and
synchronizing the generator sand as an overall aid to ship‘s operator in control of
electrical power systems. Traditionally, ship‘s operator performed power management
manually i.e. starting and stopping generators with feedback(in human-machine control
system) established by observing current situation on the ship‘s network i.e. available
power, kW, k Var , k VA, frequency, etc
                                        The new generation vessels have a complex power system configuration withadvanced protection and relaying philosophies that are in close connections with the
design and functional operation of power/energy management control system
(PMS/EMS).I
Marine Power System:
                                                  Before considering detailed functionality of PMS it is necessary to give an overview of the marine power system.The power system is divided into the following main parts:
· Power generation system with prime movers (diesel or gas turbine) and generators 
· Power distribution system consisting of medium voltage switchboard and tie breakers, usually split into two (on ships), four (4) or more sections (on drilling rig/ship).
· Transformers for feeding of alternate voltage levels. 
· Low voltage switchboards and motor control centres. 
· Frequency drives for propulsion motors and other users (bow thrusters, cargo pumps, AC compressors, etc.)
· Filters for reducing the harmonic currents.
· Uninterruptible power supply (UPS) of sensitive equipment and automation system.

FUNCTIONS OF PMS:
                                                    The main switchboard is fitted with a power management system. This system has various functions to ensure the continuous supply of ship's electrical system .The system also automatically controls the diesel generators for efficient operation thus modern PMS not only ensures safety but also control fuel consumption and emissions . 
                                                    Power management system (PMS) have in the past relay based but a programmable electronic system (PES) using a programmable logic controller (PLC). Power management system can also be integrated into a distributed control system (DCS) for supplying information to the bridge.
                                                    PMS continuously evaluates load reserve on the bus and blocks start of the bow thruster if the load reserve is insufficient.
· PMS automatically trips the non-essential consumers, if the power system is overloaded. 
· PMS can control up to 10 independent circuits of non-essential consumers.
· Freely programmable built-in PLC functions can be used to create specific settings of behaviour by customer.
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Power Management System (PMS) can work in three basic operational modes:
MANUAL – complete manual control
SEMI-AUTO – synchronizing and load-sharing is automatic; genset start/stop
and load transfer between aux and shaft generators in manual
AUTO –  complete automatic control.
                                                       For vessels involved in offshore operations several operational modes should be defined. Each operational mode compensates some level of operational risk of the vessel. Therefore, higher mode should be selected for higher operational risk of the vessel. In addition to operational risk overall vessel risk strongly depends on weather conditions.
                                                       For instance, the supply ship will have a low mode of operation when waiting on the open sea since the operational risk is low and ship does not need to maintain accurate position – ship can basically drift without engines working if there are no other ships around observed by navigational system.
                                                          Contrary ,when supply ship has to load or unload some cargo from the drilling rig, operational risk becomes high.

AUTOMATIC CONTROLS OF POWER MANAGEMENT SYSTEM:

· Generator protection
· Automatic synchronization and load sharing
· Preferential Load Shedding
· Blackout Recovery 
· Heavy Consumer Inhibit 
· Supervisory control & data acquisition of feeders in MSB, Feeder Sections and EDC 
· Interface with IPMCS for generator startup/ shut down 
· Fully Automatic, Auto Assisted and Manual modes of operation 
· Event logging, fault/ alarm history 
· Equipment health monitoring Password protected access control
ERRORS IN SYSTEM:
· Default in electronic circuit terminates the actual control system 
· Exceeding temperatures in control room due to improper working of air conditioner may cause effect to controlling system 
· Human errors :not handling the equipment efficiently
· Improper feed to control system cause improper functioning
INTELLIGENT ENGINE:
                                                    The intelligent engine concept widens the reliability of traditional engines to facilitate new applications and concepts. The initial cost of such engine is quite high but the operational cost is lower than other engine used with proper operating procedure and trained crew.
                                                    The two major manufactures of two stroke crosshead engine has been introduced a cam less engine SULZER call RT Flex engine and MAN B&W call the ME INTELLIGENT engine .Both engines use electrical and engine driven axial pump to pressurize servo oil to 200 bar which are then used for fuel injectors and exhaust valve operation .In addition MAN use servo oil to drive lubricators (ALFA SYSTEM).
Basic Concept of Intelligent Engine:
                                                           A central electronic control system is incorporated which is the brain of the system and which monitors and evaluate the general condition to keep the operating parameter within limits and maintain the performance of the engine at the higher side.
control unit (ECU) and cylinder control unit (CCU).
                                                              ECU controls the overall protection and efficient performance of the whole engine. CCU controls the each cylinder of the engine for safe and efficient working. The feed from these control system will go to main control which acts as interface between these and engine, required operation is done in the engine. After completing the task in the engine these main controls will give feed back to input devices so that one can confirm that operation is done. 




Main engine control can be made efficiently by the above both controls.
IMPROVEMENTS IN MAIN ENGINE:
                                                           The following are omitted:
· Fuel injection Pumps 
· Exhaust gas actuators
· Starting air distributor governor
· Governor
· Roller guides for fuel pumps and exhaust pumps
· Cam shaft with cams
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The engine control system controls the following:
Electronically profiled injection
Exhaust valve actuation
Fuel oil pressure boosters
Start and reverse sequences
Governor functions
Starting air valves ,
Auxiliary blowers
Crank shaft position sensing system
Electronically controlled alpha lubricators

REASONABLE FAILURES OF SYSTEM:
Failure of system due to increase in temperature
Failure in the system due to wear of mechanical components

OVER ALL THREATS

Operational threats:
· An automated system may have a limited level of intelligence, and is therefore more susceptible to committing errors outside its immediate scope of knowledge .
· Due to fluctuating weather and temperature condition on board the ship automation, may not be successful.
· Consequently engineers now rely on automation ,and have little experience in manually controlling the plant, be it that either automation or automation give a fault , reversing to manual control is difficult at best
·  Due to improper knowledge on advanced electronics, engineers on board may not efficiently trace and rectify the problems which occur to automatic system
· Implementation of automatic systems on board required spares should be carried and proper installation should be done

Economical Threats:
· The research and development cost of automating a process may exceed the cost saved by the automation itself. 
· High initial cost: The automation of a new product or plant typically requires a very large initial investment in comparison with the unit cost of the product, although the cost of automation may be spread among many products and over time.
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CONCLUSION:
                                      The role of AUTOMATION in marine electrical and electronics has been discussed in detail. Automatic Power management and distribution, electronic control of main engine was explained. On the other hand threats which occur due to automation on board ship are detailed, including the economical threats which occur due to automation.
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