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This report will cover my project proposal. It will be talking about how lock gates work and why it could be used as my project. Also who working on the project and sections? Background information about key features for it to work and be made possible. Why this project proposal will help what system already there and how it will work. Different sensors needed, how they work and why they are needed? Also I Gantt chart will be made to show goals and key dates.  
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1.0. [bookmark: _Toc510611415]Introduction

Lock gates are now widely used in every dock in the world. The lock gates in this report will be looking at a dock based in the UK. This report will show how they work and areas I will be researching over the period that I am involved in this project. These report will talk about what is needed to achieve this project and problems. Also I project plan will be include, explaining who doing what. Also in this report I will be carrying out research and explaining how sensors work, tidal ranges etc. 







2.0. [bookmark: _Toc510611416]Lock Gates 

2.1. [bookmark: _Toc510611417]How do they work?

A lock gates are tend to be used to let boats, ships and other watercraft to travel in to docks safety from the sea because of different depths of water. How does this work? It drains or fills the area (fixed chamber) between both gates depending on the levels of either the sea or dock depending the direction of the way of the ships, boats and any other watercrafts is traveling. The unique feature of a lock is a fixed chamber and were the water level will be changed. [1] [2]
[image: ]
Figure 1 shows a plan and side view of a lock gates. The lock chamber disconnected from the sea and dock by 2 pair of gates (Upper and lower gates). Both set of paired gates shut against each other at [3]120° angle. This is done because there is an arch on the water pressure on the gates going upstream, when the water depth on the gates going downstream side is lower. [1] [3]


[bookmark: _Toc509159567]Figure 1 Plan and side view of a Lock gate [1]

2.2. [bookmark: _Toc510611418] Why lock gates for a project? 

I work for an electrical and Instrument Company called C&P Engineering Ltd which deals with all types of projects and problems. C&P Engineering have been contacted by Associated British Ports (ABP) to design and come up with an automated system for a local dock which we can’t name for reasons that would cause problems for them. Also a failsafe system will be design for when or if something fails or when problems happens

All British docks are manually run by man or woman, the question that has been asked is it possible to for a system to do the job instead of people. C&P Engineering head designer and director Tal Hopkins felt James Bunyan and I can be part of such a big project. James Bunyan and I will be working on this project together but both having a different tasks on this project. 

2.3. [bookmark: _Toc510611419]Areas for research 

For this project to be possible there is a lot of research to be done in a lot of areas. The research methods I will be undertaking is quantitative by sampling, sample design, observational and secondary data. It going to be using cross section research for time horizons. For my strategies they are going to be active and experiments research. The research approach going to use both inductive and deductive.
[bookmark: _Toc510611420]Sensors 
· Level Sensor
· Pressure 
· Flow
· Radar
· Range imaging
· Laser
· Long-Range Reconnaissance and Observation System or LORROS
· Vision sensors
· Intelligent systems
· ANPR
· Underwater Acoustic Sensor
[bookmark: _Toc510611421]Sea Tides 
· British tidal range
· Time scales 
[bookmark: _Toc510611422]Watercrafts
· Ships, boats etc.
· Sizes 
· Bulbous bow
[bookmark: _Toc510611423]Safety System
· Sensor failure
· Watercraft turned over
· Too much water flow for size of watercraft in chamber 

[bookmark: _Toc510611424]PLC 
· Allen Bradley PLCs (AB)
· General Electric (GE) PLCs 
· Siemens PLCs.
· Hitachi PLCs.
· Omron PLCs.
· Delta PLCs.
· Mitsubishi PLCs.
· ABB PLCs (Asea Brown Boveri)

2.4. [bookmark: _Toc510611425]What is needed to achieve this project

As the ship arrives to the gates, the ship needs to be detected it at high or low tide, how big the ship is above/below water and the level of the sea/dock water. A sensor needs to work out the water level were the ship is (dock or sea) and then bring the water level up or down in the chamber to match the water the ship is in.  Until this information has been fulfilled the gates will remain closed. 
[image: ]
Each ship has a number plate and by using the IMO data, this will give us the size, weight etc. to determine if the ship can enter the chamber. Also when the ship is in the chamber, it’s at when can the gates can be shut behind it because the ships bulbous bow this will be difficult. 
[bookmark: _Toc509159568] Figure 2 Ships bulbous bow [4]
 By choosing each sensor, sampling will be done to see what affect it has when rubbish in the sea covers it, its range, can it work in the dark, is it easy to maintain etc. After this data will be analysed and then a review on what has been found, pros and cons.  

3.0. [bookmark: _Toc510611426]Project plan 

This project is going to be in two sections and carried out over the next year, gather results and data. Working with and also long side Tal Hopkins, James Bunyan and I will be forcing on a Section each, by the end of this project we are hoping that both section come together to fulfil our overall target.   

3.1. [bookmark: _Toc510611427]Section A

Design a PLC system that going to achieve the function of the lock gates. This section is going be done by James Bunyan. 

3.2. [bookmark: _Toc510611428]Section B

Design a failsafe and fail-soft PLC system for the lock gates, for if anything ever fails or goes wrong. I will be doing all my research for this section. The outcome I want achieve is if there a failure of any type the water levels stay steady and safe. If a watercraft does turn over, the suitable measure are in place to help and assist the problem. If there is a hardware or software failure, the system will be able to work manually from a screen at any location, this leave the dock work as normally by a use of a person until the problems has been fixed.  








3.3. Gantt chart 

[bookmark: _GoBack][image: ]













4.0. [bookmark: _Toc510611429]Background Research 

4.1. [bookmark: _Toc510611430]Fail-safe
  
Fail-safe is a when a failure occurs in a device or system continue to be safe. This system isn’t for stopping a failure to happen but when it does it eases failure when it does happens. [5]

4.2. [bookmark: _Toc510611431]Fail-soft

Fail-soft is designed for a systems or device, to terminate any nonessential processing when a failure on hardware or software occurs. When Devices and Systems go into fail-soft mode, they are still able to deliver restricted operational capability. [6]

4.3. [bookmark: _Toc510611432]IMO number 

It was introduced in 1987, the IMO ship identification number scheme was targeted at improving “maritime safety, and pollution prevention and to facilitate the prevention of maritime fraud”. It target at allocating a number to every ship for identification reasons. This number don’t changed even when upon handover to other flag(s) and would be implanted in the ship's certificates. This was made mandatory around 1994 by “SOLAS regulation XI/3”. The regulation has precise criteria of passenger ships that has 100 gross tonnage of weight and upwards. Also cargo ships of 300 gross tonnage and upwards was also agreed. [7] [8]

The identification number for each ship has three letters "IMO" then a seven-digit number followed and this is allocated to all ships by IHS Maritime when fabricated. The number that is issued is unique and allocated to propelled, merchant ships of 100 GT. [7] [8]


[7]
Ships without mechanical means of propulsion
· Wooden ships
· Pleasure yachts
· Hopper barges
· Hydrofoils, air cushion vehicles
· Ships engaged on special l service (e.g. lightships, SAR vessels)
· Floating docks and structures classified in a similar manner
· Ships of war and troopships [7] 

4.4. [bookmark: _Toc510611433]UK Tidal Range 

The UK has one of the largest tidal range in the world. The UK sea level is shallow compared to other countries. The UK is on the European continental shelf, meaning that the water is shallow compared to other countries for a long way out. It’s because the land sloped at low degree for a distances out and then suddenly a bigger drop on the sea flow level and this cause the tidal range to be so high. [9]

[image: http://sites.cardiff.ac.uk/secg/files/2016/02/Tidal-energy-UK-atlas.png]
[bookmark: _Toc509159569]Figure 3 UK Tidal Range Map [10]



4.5. [bookmark: _Toc510611434]Categories of boats 

Docks are very busy in the UK and there is a lot of type of watercrafts that can enter or leave docks. The ones listed below are the main groups.

· Fishing Boats
· Catamaran Boats
· Cuddy Cabins Boats
· Centre Console Boats
· Dinghy Boats
· Houseboats
· Trawler Boats
· Cabin Cruiser Boats

4.6. [bookmark: _Toc510611435]Sensors

[bookmark: _Toc510611436]Magnetic proximity sensor

A proximity sensor is normally mounted to a solid surface. The sensor works with a magnet that is fixed on a moving surface. This sensor will have a cable connection in metal protective tube that will be wired in to a system that collects data. The sensors normally has a number of operate sensitivities, and high power switches. [11]  [12]   
                                                                                       
[image: ]The design of this sensor is normally in housing that is made of aluminium and this provides protection from most environmental conditions. Normally used in processes such as window and door control, utility vehicle technique, agricultural engineering, and end position sensing. This is why it is used in most industries, like material handling, forestry, construction and demolition. This could be used for the control of the lock gates closing and opening. Also if there a failure will the gates closing this device will pick up on this. [13]
[bookmark: _Toc509159570]                                                                                                                                                  Figure 4 Waterproof proximity sensor [14]

[bookmark: _Toc510611437]Tide gauge

[image: ]A tidal gauge is constantly collecting data of the depth of the water level with references to a height surface close to the geoid. The sensor intakes water by the bottom pipe and electronic sensors measure its height and send the data to a tiny computer. [15]

When designing an automatic lock gate, this is one the most key feature in the design due to the big tidal range in the UK. [15]
[bookmark: _Toc509159571]                                                                                                                                                                     Figure 5 Tidal gauge [15]

[bookmark: _Toc510611438]Laser distance sensor

A Laser Distance Meter transmits a laser light in pulses to the aimed target and then it measures the time it takes for the reflection pulse to return. The research for most of these sensors are up to a distances of 30m, the accuracy is ±3mm. Most of this sensors has an on-board processing and this lets the sensor add, subtract, and calculate volumes and areas. This means the sensor can measure distances at a distance which it will be a great feature in the design when calculating the ship location. [16] [17]

[image: ]


[bookmark: _Toc509159572]Figure 6 Laser distances sensor [17]

[bookmark: _Toc510611439]Water Flow Sensor

[image: ]A normal flow sensor that measures water contains a plastic valve which is located in the body, a water rotor, and a hall-effect sensor. Water flows through the rotor, this makes the rotor spin. The speed of the rotor will calculate the rate of flow and this will be send to a plc to control the flow. When the chamber is filling and emptying. [18]
[bookmark: _Toc509159573]                                                                                                                                                   Figure 7Water Flow Sensor [19]
[bookmark: _Toc510611440]ANPR

ANPR camera works by reading a vehicle number plate as it drives past and instantly checked against database records of vehicles of interest. If this can be done with cars and bikes, it can work in the case for the lock gates enters for ships, reading there IMO Number and pulling the data needed for the gates to open. [20] 
[image: ]
[bookmark: _Toc509159574]Figure 8 ANPR [21]

The problem is not all watercrafts that enter the docks will have IMO number and this is for more research for answers to solve this. 



[bookmark: _Toc510611441]Long-Range Reconnaissance and Observation System

[image: ]Long-Range Reconnaissance and Observation System (LORROS) is a sensor system that was created by Elbit Systems to deliver long-range night-time and daytime surveillance. The sensor contains ‘forward looking infrared (FLIR) and Charge-coupled device (CCD) image sensors’. Main components contain eye safe laser rangefinder, inclinometer and built-in compass, this then gives UTM location mapping. The sensor can be functioned remotely with a control unit for up to 100 meters but it can be stretched to several kilometres using fibre link. [22]
[bookmark: _Toc509159575]Figure 9 Long-Range Reconnaissance and Observation System [23]

[bookmark: _Toc510611442]Radar

The transmitter is made up of an electronic circuit that oscillates at a precise frequency, normally a lot higher than frequencies used for TV broadcasts or radio. This signal gets sent out in small rushes of electromagnetic energy but also called pulses. This is done through the antenna which creates a thin beam. [24]
[image: ]
Radar finds the direction to an object, usually reference as a target and this is constructed on the way the antenna is facing. The time taken for the pulse transmitted and then receiving the echo back will determine the target location. This is accurate due to the radar signal travels at the speed of light, which is constant. [24]

[bookmark: _Toc509159576]Figure 10 Radar [25]




5.0. [bookmark: _Toc501015109][bookmark: _Toc510611443]Conclusion 

The report has shown me that this project has a lot of data to be collected and summarised in the further. There a lot of factors that’s needed to take into account when designing and building this project. I feel I can achieve what we set as goals with dates. I feel when working within a team of three, this project can be done. Tal Hopkins being the project engineer and myself and James Bunyan working alongside each other on different sections. This project going to take over a year to complete and design the system. 
 
Within the dock industry, there is room for improvement and the system that we want to design will in great need to make each dock more effective and hopefully will be a cost saver in the long run.      


Advances 
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Surveillance Systems, Infrared Cam

Long-Range Reconnaissance and Observation System

Long-Range Reconnaissance and Observation System (LORROS) is a sensor system that was created
by Elbit Systems to deliver long-range night-time and daytime surveillance. The sensor contains
“forward looking infrared (FLIR) and Charge-coupled device (CCD) image sensors'. Main components
contain eye safe laser rangefinder, inclinometer and built-in compass, this then gives UTM location
mapping. The sensor can be functioned remotely with a control unit for up to 100 meters but it can

be stretched to several kilometres using fibre link.
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Radar % P Find
[T 8 (camimony -[n - & & man 20 5L | nabbcene] AsBbcen AGBOC( | i o
Ee] - 3 Replace
The transmitter is made up of an electronic circuit that oscillates at a precise frequency, normally a Paste -« B I U -asex X . TNormal | T No Spac. Heading 1 |+ I3 Select~
lot higher than frequencies used for TV broadcasts or radio. This signal gets sent out in small rushes Clipboard Font " Fovemrent n Styles & Editing ~

of electromagnetic energy but also called pulses. This is done through the antenna which creates a

thin beam,
hittp://www.abe.net.au/science/articles/2014/03/17/3964782.htm

Radar finds the direction to an object, usually reference as a target and this is constructed on the https://en.wikipedia.org/wiki/Long-Range Reconnaissance and Observation System

‘way the antenna s facing. The time taken for the pulse transmitted and then receiving the echo back

il det the target location. Th te due to the rad I travels at the speed of
Wil determine the target location. This Is accurate due to the radar signal travels at the speed of hitps://www.police.uk/information-and-advice/automatic-number-plate-recognitiory

light, which is constant.

seeed.cc/G1 Water Flow Sensor

Page 160119 5of 2283 words % English (United Kingdom) Page20f2 1of19words [ English (United Kingdom)





image12.png
GMWR-25-SP

Aftordable and transportable

X-Band Doppler Weather Radd

On the Radar - Animated PowerPoint Slide - YouTube

®visit < Share

Images may be subject to copyright

x

1758
B D NG g N





image1.png
Prifysgol Cymru
*» Y Drindod Dewi Sant

S University of Wales
Trinity Saint David

D




