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[bookmark: _Toc102059519][bookmark: _GoBack]Introduction 
Within this assignment I will demonstrate an understanding of researching and searching for technical information through different sources. Furthermore, I will be reporting the data and information I collect in a technical report. 	Comment by Peter Taylor: Should be written in third person


[bookmark: _Toc102059520]Task 1 – Kerosene Fuel Tank
Installing a tank involves adhering to a number of different regulations. In addition, there are standards for how fuel tanks are made, how they are stored, and how they are installed. For a tank filled with kerosene for your business, firstly the design of the container must meet the fixed tanks British standard 5410, or Oil Firing Technical Association (OFTEC) standard OSTT100 if the container is made of plastic or if it is made from metal then it must meet the OFTEC standard OFS T200 or British Standard 799-5. You need to position your container in a way that minimises the risk of damage, and make sure that any impact will not damage the container or generator. As the tank will be filled remotely, it must have a drip tray to catch any oil that may leak during the delivery in order to comply with regulations. In this case, the container is filled from a secondary containment (the bund or drip tray designed to catch leaks from the container). From the fill point, the tank might not be visible during a remote fill. Secondary containment is either a drip tray beneath the container or a bund, an outer case that holds the container. Since this is a fixed tank, it must be bunded. A secondary containment system does not include: double-skinned tanks where the tank is surrounded by a second outer skin for additional strength. Since a bund will be used, it must hold 110% of the capacity of the container. Therefore, as the container has a capacity of 25,000 litres, then the bund will need to be able to contain 27,750 litres. Design standards for bunds are usually incorporated into the tank system as a subsystem, which is known as an "integrated bunded" tank, or they may be built from concrete or masonry. Further requirements for fixed tanks include the following: Sight gauges must have a bracket or brackets that fix the tube to the tank so the tube cannot be knocked over and be fitted with a valve that automatically closes when not in use. Ideally, the piping, fill pipes, draw-off pipes and overflow pipes should be placed in an area that minimizes the risk of damage by impact, such as away from driveways, tanker turning circles and forklift truck routes. It is also important to ensure that they will not be damaged by any impact, for example, by placing barriers or bollards around them. Pipes which are above the ground must be well supported, such as with brackets attached to the nearest wall. Whenever you have a fixed tank with a flexible pipe permanently attached to dispensing oil, the flexible pipe must be contained within a cabinet that is locked shut when not in use or has a drip tray. Alternately, all of the following must be followed: the pipe must be kept inside of the bund, there must be a lockable valve at the point where the pipe leaves the oil tank, and this valve must be locked when the pipe is not in use. Regardless of whether the pipe is stored in a secure cabinet or within the bund, the delivery end of the pipe must also be equipped with a valve that automatically shuts off when it is not in use. This tap or valve must not be able to be fixed open unless it also has an automatic cut off mechanism.
If your fixed tank has a pump, the pump must:
· have a valve in its feed line that prevents the tank contents emptying if there’s damage to the pump or feed line
· be positioned to minimise the risk of damage by impact, for example away from driveways, tanker turning circles, and fork lift truck routes, or protected by bollards or barriers
· be secured to prevent theft of the oil, for example by locking the pump shut when it’s not in use, or cutting the supply of electricity to the pump so it cannot function when not in use, or enclosing the pump in a lockable cage
If your fixed tank has any permanently attached vent pipes, taps or valves that oil can leave the tank through, all pipes, taps and valves must:
· be within the bund
· be arranged so any oil coming out of them will go vertically down into the bund
· have a lock and be locked shut when not in use – this only applies to taps and valves, not vent pipes
We consider that an isolating valve or filter on a fixed draw-off pipe, fitted outside an integrally bunded tank, is ancillary to the downstream equipment, not to the container. Therefore it can be outside the secondary containment. You must make sure the valve and filter are accessible for routine maintenance and emergencies.
[bookmark: _Toc102059521]In a constructed secondary containment system, the isolating valve on a single-walled, twin-walled, or double-walled tank must be located within the secondary containment.
If the vent pipe of a fixed tank, and the tank itself, cannot be seen from where the tank is filled you must fit an automatic overfill prevention device to the tank. This could be something that cuts off the flow of oil to the tank when it’s full, or an alarm or fixed tank probe that sends a signal to alert the person filling the tank when the tank is full.
If the fill point of your fixed tank has a screw fitting or fixed coupling, it must be used when having the tank filled. The screw fitting or fixed coupling must be kept in good working order. Each time you get your tank filled, make sure the screw fitting or fixed coupling is not becoming corroded and that debris is not getting trapped in it.
Within the Welsh Governments Guidance on the Water Resources (Control of Pollution) (Oil Storage) (Wales) Regulations 2016 it states that the standard for oil containers is as follows: “The Regulations set minimum standards for new and existing above ground oil storage facilities, affecting all sectors, including industrial, commercial, agricultural and institutional sectors, as well as new domestic installations.”
It also states that: 
· All tanks, drums or other containers over 200 litres must be strong enough to hold the oil without leaking or bursting. A standard oil drum has a capacity of 205 litres and must comply with the Regulations. 
· If possible, the oil container must be either positioned to avoid damage (e.g. impact from any vehicular traffic) or suitably protected by physical means. 
· A secondary containment system (e.g. bund or drip tray) must be provided to catch any oil leaking from the container or its related pipework and equipment.
· The secondary containment system for a tank, IBC or mobile bowser must be sufficient capacity to contain at least 110% of the maximum contents of 6he oil container. Where more than one container is stored the bund must be capable of storing at least 110% of the largest tank (or of one tank if they are the same size), or at least 25% of the total storage capacity, whichever is the greater. 
· The secondary containment system for drums, (which may be a drip tray or bund), must be of sufficient capacity to contain at least 25% of total storage capacity. 
· Special attention should be paid where containers are hydraulically linked to ensure the containment system meets these requirements. 
· The bund base and walls must be impermeable to water and oil and checked regularly for leaks. 
· Any valve, filter, sight gauge, vent pipe or other ancillary equipment must be kept within the bund when not in use. 
· Above ground pipework must be properly supported (e.g. using brackets to attach the pipe to a wall). 
Therefore, this type of storage for kerosene comes under the Safety and Environmental Standards for Fuel Storage Sites regulations which was published in 2009 by the HSE. Under this regulation it states that there should be overfill protection systems in place for storage tanks this includes taking into consideration the design, installation, operation, maintenance, equipment, redundancy level, diversity, fail safe, proof test, and common causes of failure. 


[bookmark: _Toc102059522]Task 2 – Circuit Breakers 
A circuit breaker is as it name states it is a device that  protects an electrical circuit from damage caused by overcurrent/overload or also known as a short circuit. There are many different types of Circuit breakers these include: GFCI, AFCI, Single-Pole, and Double-Pole.
Circuit interrupters (GFCI) handle line-to-ground faults by preventing electricity from reaching the ground. These are common in ‘wet rooms’ such as kitchens, bathrooms, pool decks and back porches. For safety, they are now required to be installed in any room that has running water.
Electricity is protected against electrical arcs by AFCIs (Arc Fault Circuit Interrupters). Wood, insulation, and other materials can easily burn in the arcs, which can get so hot they can burn them. Modern homes require them. It is so dangerous to have an arc fault because the electricity can jump out of the circuit and travel to other areas. When arcing is detected in the electrical wiring, these will trip.
The circuit breaker used in today's breaker boxes is a single-pole breaker. You'll find these in the electrical panel of your home. They are the narrowest circuit breaker switches. These circuits are referred to as single-pole because they monitor the current of a single wire and trip in the event of a short, surge or overload. Single-pole circuit breakers typically have one live wire and one neutral wire, and are designed to handle anywhere from 15-30 amps.
Two wires are monitored simultaneously by double-pole circuit breakers, not just one. Double-pole circuit breakers have two connected switches that operate as one. Breakers of this type will trip if both or one of the wires are overloaded or shorted out. A double-pole circuit breaker is designed to supply much more power to demanding appliances than single-pole circuit breakers, providing 120/240 volts and accommodating between 15-200 amps.
[image: No photo description available.][image: Protek Single Pole MCB 10kA Type B 32A SP]Most common type of circuit breaker is a MCB (miniature circuit breaker) which automatically switches off the electrical circuit when overload or unusual condition occurs in the circuit as well as a faulty one. A MCB is a electrotechnical device which protects a circuit from over-current. Unlike a fuse when overloaded it ‘blows’ a MCB can be switched on or off as it can act like a switch. The MCB does not get destroyed during an over-current, so they are reusable and do not have to be replaced. MCBs are typically single-pole designs for use in single-phase circuits. It is made of flame-retardant high strength plastic and is housed within a plastic moulding. As a result, it has a high melting point, high dielectric strength, low water absorption at saturation, a low coefficient of linear thermal expansion, and a high deflection temperature under load. An MCB is equipped with an arc chute stack that consists of various arc chutes (metal plates) which are held in place with an insulating material. Since arc chute stacks do not necessarily surround the contacts, some designs include arc runners to move the arc into the chutes. The MCB are much easier to use as they offer an ‘on/off’ switch for circuit isolation and the conductor is housed within a plastic bag, they are safer to use and operate. Even though they are safe they do not however protect humans from electrical shock caused by ‘earth leakage.’ An MCB has three principal characters this includes Amperes, Kilo Amperes and Tripping curve. Overload current rating is the amperes exceeding the load when too many appliances are plugged into one circuit that is not designed to take that amount of electrical current. For example, the TV, Console, Sky box, surround sound, and electric fire are all in use at the same time. This will cause the MCB to cut the power which prevents overheating and fire in the cable and terminals. Short circuit rating is the result of a fault somewhere in the electrical circuit or an appliance this can potentially be much more dangerous than an overload in the circuit as the scale and speed of over current is in a different order of magnitude, this occurs when the live and neutrals conductors connect. MCBs used in domestic installations are rated at 6kA. The normal voltage for a house is 230v therefore the power ratings caused by short circuit should not exceed 600Amps. In industrial situations much bigger ratings should be using 415v and large machinery. There it is necessary to use 10kA rated MCBs. Overload protection is provided by the Bi-metal thermo element. During ‘slow’ continuous over-current, the bi-metal thermo is heated by the electrical charge and thus bends which releases he mechanical latch, from there the latch opens and breaks the circuit as it is connected to the operating mechanism. During short circuit, [image: Type B Miniature Circuit Breaker ( Type B MCB)]the dramatic rise of electric current causes the plunger inside to displace from the coil assembly. Which is shown in figure three, the trip lever strikes when this occurs, and this causes immediate release the latch and breaks the circuit. An MCB Tripping Curve allows for certain surges in power. Large machines usually need an initial surge of power higher than their normal running current to overcome the inertness of large motors. This surge of power is allowed by the MCB for a brief period of time. There are three principal curve types Type B, [image: What is an MCB and how does it work? Miniature Circuit Breakers Explained]Type C, and Type D. 
As seen in Figure 3 all three types of MCBs provide tripping protection within one tenth of a second. Once the overload has exceeded the MCB tris within 0.1seconds.
Type B MCBs trip between 3 and 5 times the full load current, so a 10A Type B MCB it will magnetically trip between 30A-50A. Which is shown in figure 4. Because of this, this type of MCB is widely used in low power circuits where the loads are primarily lighting fixtures. In computers and electronic equipment with low inrush loads, Type Bs are also used. The circuits are protected and controlled against overloads and sorted. 
A Type C MCBs will trip between 5 and 10 times the full load current, so a 10A Type C MCB will magnetically trip between 50A -100A. Which is shown in figure 4. Because of this, this type of MCB is used for industrial type of applications. In industrial circuits there are higher values of short circuit currents in the circuit, therefore a Type C MCB is used to protect the circuit. Small transformers, control circuits, and coils are among the applications of connected loads. As with Type B, the circuits are protected against overloads and sorted, with a low inrush current.
The Type D MCBs trip between 10 and 20 times the full load current, so a 10A Type D MCB will magnetically trip between 100A-200A. Which is why it is used in specialty industrial and commercial applications where high current inrushes can occur. Examples include X-ray machines and large winding motors. In high inductive applications, such as motors and transformers, the high magnetic trip point prevents nuisance tripping. As with Type C, they protect and control circuits against overloads and sort circuits, but with a higher inrush current. 
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                              What? • A circuit breaker is as it name states it is a device that  protects an electrical circuit from damage caused by  overcurrent/overload or also known as a short circuit. • There are many different types of Circuit breakers  these include: GFCI, AFCI, Single - Pole, and Double - Pole.   
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                              GFCI • GFCI (Ground Fault Circuit Interrupter) are designed to  protect against a line - to - ground fault. These are  common in ‘wet rooms’ such as kitchens, bathrooms,  pool decks and back porches. • These help prevent electrical shorts or overload  currents, they are now a requirement to be installed in  any room that has running water for safety.   
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                              AFCI • AFCI (Arc Fault Circuit Interrupters) protects against  electrical arcs. These arcs can get so hot they are  easily able to burn wood, insulation, and other  materials. They are required in modern homes. • Arc faults are so dangerous as the electricity can  jump, leaving the circuit and traveling to  surrounding environments. • These will trip if arcing is detected in the electrical  wiring.   
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                              Single -Pole Circuit Breakers • Single - pole circuit breakers are the most common  circuits found in today’s breaker boxes. These are  the  most narrow of the circuit breaker switches  found in your home’s electrical panel.  • The name single - pole came about because these  circuits are designed to monitor the current of a  single wire, tripping the circuit in the event there is  a short, surge or electrical overload.  • Constructed with one live wire and one neutral wire,  single - pole circuit breakers typically are used with  120 - volt circuits and are constructed to  accommodate anywhere from 15 - 30 amps.   


image15.png
Double-Pole Circuit Breakers

« Double-pole circuit breakers simultaneously /! /)

monitor the flow of two wires, not just one. Phase -

. . . . Iuco\r;gi;s'é supply
+ They are the two side-by-side switches that operate Thesing maply T —
- &
as one. These types of breakers will trip if one or s ra
&
both wires is being overloaded or has shorted-out. } 3 o AL
<l lnc::‘r
& s
» Double-pole circuit breakers are constructed to = g 2 Pele Greuit Brasker | 2
supply power to more demanding appliances like ‘@:f-""
washers and dryers, delivering 120/240 volts and & (‘_-\;?'
. <3 Phas
accommodating between 15-200 amps. . Phase —at
Outgoing supply Outgoing supply

Desagn By . -
s:z;u Meadar Neutrol Neutral




image16.svg
                              Double-Pole Circuit Breakers • Double - pole circuit breakers simultaneously  monitor the flow of two wires, not just one.  • T hey are the two side - by - side switches that operate  as one. These types of breakers will trip if one or  both wires is being overloaded or has shorted - out. • Double - pole circuit breakers are constructed to  supply power to more demanding appliances like  washers and dryers, delivering 120/240 volts and  accommodating between 15 - 200 amps.   
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                              Components 1. Frame – Protects internal parts of the circuit breaker  from outside materials 2. Operating mechanism – Provides a means of opening  and closing the circuit breaker 3. Contacts – Allows the current to flow through the  circuit breaker when closed. 4. Arc extinguisher – Extinguishes an arc when the  circuit breaker interrupts a fault. 5. Trip unit – Opens the operating mechanism in the  event of a prolonged overload or short circuit.   
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                                     Frame   Metal case • Circuit breaker frames have to  provide rigidness and strength to  achieve the desired interrupting  ratings. • This insulates and isolates the  electrical current in order to  protect people during operation. • Either a metal frame is made  from precise metal pieces which  are bolted and welded together. • Or  molded insulated frames are  made from strong insulating  materials such as glass - polyester  or thermoset composite resins.   Molded Case      
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                         Operating Mechanism   Over Toggle • The toggle mechanism is the quick - make, quick - break type, meaning that the speed with which the  contacts snap open or close is independent of how  fast the handle is moved.  In addition to indicating  whether the breaker is ON or OFF, the operating  mechanism handle indicates when the breaker is  tripped by mobbing to a position midway between  the ON and OFF.   Two Step Stored Energy • The two - step stored energy mechanism is used  when a large amount of energy is required to close  the circuit breaker and when it needs to close  rapidly. The major advantages of this mechanism  are rapid reclosing and safety. Rapid reclosing is  achieved by storing charged energy in a separate  closing spring. This is designed to charge the  closing spring and release energy to close the  circuit breaker. It uses separate opening and  closing springs.
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                              Contacts  • Contacts are found in the arc interruption chamber  (in low voltage circuit breakers) and in the vacuum  interrupter (in medium voltage vacuum circuit  breakers). The contact assembly consists of the  movable contact, the movable contact arm, the  stationary contact and the stationary conductor. • As the circuit breaker opens or closes, the fixed  contact moves to close or open the circuit. The  contacts are designed to protect against two fault  conditions: overcurrent (thermal overload) or short  c ircuit (magnetic).   
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                                Arc Extinguisher An arc is a discharge of electric  current crossing a gap between  two contacts. An arc  extinguisher is the component  of the circuit breaker that  extinguishes an arc when the  contacts are opened. Circuit  breakers must be designed to  control them because arcs  cannot be prevented. Arcs are formed when the  contacts of a circuit breaker  open due to larger than normal  current. Arcing is a condition  that must be dealt with quickly  and effectively by a circuit  breaker. The ability of the circuit  breaker to control the arc is key  to its short circuit interrupting  capability    
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                         Trip Unit   Electromechanical trip units   Electromechanical trip units utilize bimetals and  electromagnets to provide overload and short circuit  protection and do not include any specialty protection  such as ground fault. They are commonly used in low  voltage circuit breakers.   Electronic trip units   Electronic trip units offer capabilities such as  programming monitoring diagnostics communications  system coordination and testing that are not available  on thermal magnetic trip units. Eaton’s molded case  circuit breakers and low voltage power circuit breakers  utilize Electronic Trip Units (ETU).
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                              Types of Circuit Breakers   As shown in the picture there are many different types  of circuit breakers from MCB to HVDC   
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                              MCB • A miniature circuit breaker automatically switches  off the electrical circuit when overload or unusual  condition occurs in the circuit as well as a faulty  one. A MCB is a electrotechnical device which  protects a circuit from over - current. Unlike a fuse  when overloaded it ‘blows’ a MCB can be switched  on or off as it can act like a switch. The MCB does  not get destroyed during an over - current, so they  are reusable and do not have to be replaced.   
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controlled against overloads and sorted.
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                              Type B • Type B MCBs trip between 3 and 5 times the full  load current, so a 10A Type B MCB it will  magnetically trip between 30A - 50A. Which is shown  in figure 4. Because of this, this type of MCB is  widely used in low power circuits where the loads  are primarily lighting fixtures. In computers and  electronic equipment with low inrush loads, Type Bs  are also used.  The circuits are protected and  controlled against overloads and sorted.   
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A Type C MCBs will trip between 5 and 10 times the

full load current, so a 10A Type C MCB will
magnetically trip between 50A -100A. Which is shown
in figure 4. Because of this, this type of MCB is used for
industrial type of applications. In industrial circuits
there are higher values of short circuit currents in the
circuit, therefore a Type C MCB is used to protect the
circuit. Small transformers, control circuits, and coils
are among the applications of connected loads. As
with Type B, the circuits are protected against

overloads and sorted, with a low inrush current.
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                              Type C • A Type C MCBs will trip between 5 and 10 times the  full load current, so a 10A Type C MCB will  magnetically trip between 50A  - 100A. Which is shown  in figure 4. Because of this, this type of MCB is used for  industrial type of applications. In industrial circuits  there are higher values of short circuit currents in the  circuit, therefore a Type C MCB is used to protect the  circuit.  Small transformers, control circuits, and coils  are among the applications of connected loads. As  with Type B, the circuits are protected against  overloads and sorted, with a low inrush current.   
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The Type D MCBs trip between 10 and 20 times the /)

full load current, so a 10A Type D MCB will
magnetically trip between 100A -200A. Which is why it
is used in specialty industrial and commercial
applications where high current inrushes can

occur. Examples include X-ray machines and large
winding motors. In high inductive applications, such as
motors and transformers, the high magnetic trip point
prevents nuisance tripping. As with Type C, they
protect and control circuits against overloads and sort

circuits, but with a higher inrush current.
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                              Type D   The Type D MCBs trip between 10 and 20 times the  full load current, so a 10A Type D MCB will  magnetically trip between 100A - 200A. Which is why it  is used in specialty industrial and commercial  applications where high current inrushes can  occur. Examples include X - ray machines and large  winding motors. In high inductive applications, such as  motors and transformers, the high magnetic trip point  prevents nuisance tripping. As with Type C, they  protect and control circuits against overloads and sort  circuits, but with a higher inrush current.   
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               Any Question?


