[bookmark: _GoBack][image: Discover University of Wales Trinity Saint David]
APPENDIX GA36a

	LEVEL 4 ASSESSMENT SPECIFICATION



	Student name:
	Rhys L Stevenson
	Student ID number:
	165907

	Programme:
	HNC Electrical and Electronic Engineering, HNC Instrumentation Engineering, HNC Process Operations Engineering.

	Module:
	Research, Study and Presentation Skills

	Module code:
	PCEE4002
PCPO4002
	Contribution to Overall Module Assessment (%):
	100%

	Lecturer:
	P R Taylor
	Internal Verifier:
	Lance Rutherford

	Assignment Title:
	Portfolio of evidence
	Word count (or equivalent):
	2500

	Submission deadline:
	06/04/22
	Return date of provisional marks & written feedback:
	04/05/22

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable):
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.









Research skills Assignment Element 1: 
Literature review on the regulations pertaining
 to the construction of a 25000-litre kerosene tank.
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SUMMARY
Kerosene is a petroleum product that has a variety of useful applications and when being stored, must adhere to the rules surrounding control of pollutions and water resources regulations. Tanks containing kerosene must be placed out of harm’s way as well as:
· 1.8m from a building
· 0.76m from a boundary
· 10m from an above ground water source
· 50m from underground water source
Holding tanks must be placed on a level surface 42mm thick with bunding acting as a secondary containment. Tanks can be filled directly or remotely using an HGV. Piping can be placed above or below ground level with dependant on need and any oil contamination can be cleaned up using appropriate oil sorbent materials.

INTRODUCTION
The aim of the following report is to provide a comprehensive review on rules and regulations surrounding the installation of a commercial 25000 litre kerosene tank for use powering a turbine generator on a company site. For this a literature review will be conducted and the findings given in a concise form.

WHAT IS KEROSENE
Kerosene is a product deriving from distilling petroleum oil that is separated at its boiling point between 150°C and 300°C. This boiling point sits between petrol and gas oil and has a number of uses, which include heating and lighting, aviation fuels and powering turbine generators, (Francis and Peters, 2013), the latter of which I will be investigating further as part of the aim of this report. 
As Kerosene is an oil product, the tank that is being installed must adhere to the regulations given in the Control of Pollutions (Oil storage) (England) Regulation’s Act 2001, which outlines the way in which these oils must be stored. This law came into effect for Wales on the 1st of March 2002. Additionally, the rules given in the Water Resources (Control of Pollution) (Oil Storage) (Wales) Regulations 2016 are also relevant, having come into effect in March 2016 for Wales.
A Kerosene tank will be subject to these rules due to it being not for waste oil; located within a building or underground, has more than a 200-litre capacity, and would be for use on a commercial/industrial site and not being linked to the agriculture industry. 

PLACEMENT OF AN OIL TANK
Firstly, it is important to consider the kerosene storage tank’s placement. The tank must be placed a minimum of 10 meters from coastal or river waters and 50 meters from any underground water source. Additionally, the tank must be placed where it will not be at risk of either machinery or weather damage. Alternatively, a protective barrier may be placed around the site to prevent damage from outside sources (The Control of Pollution (Oil Storage) (England) Regulations 2001). Oil tanks must also meet the regulations given in the building regulations act of 2010. This states that to meet fire safety requirements, an oil tank must be situated at least 1800mm from a building or structure and 760mm from a boundary. If this cannot be achieved, then the boundary or structure must be fire rated for up to 60 minutes, alternatively a fire rated boundary must be constructed, and extended 300mm higher and wider relating to the top and sides of the tank and must be fire rated for 30 minutes. 
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Figure 1. Distance of a tank from specific constructions. (Oil tank placement, 2022)
PLINTH AND BUNDING REGULATIONS
On the site that the kerosene tank will be placed, a base must be constructed that is no less than 42mm thick and composed from non-flammable material such as concrete or paving slabs. Increasing the thickness of the base may be necessary to bear the weight of the tank when fully loaded and must be level for the tank to sit atop. The tank itself must either be bunded (double skinned) or contained within a bunding wall. Bunding is used to prevent the escape of oil into the environment and prevent contamination in the event of an oil leak. The bunding must be capable of holding 110% of the capacity of the tank and be impermeable to oil and water, along with having no pipes or drainage system penetrating the bunding wall. (The Building Regulations 2010). Having an open bunding, poses risk as it is liable to fill with rainwater decreasing the capacity of the bunding wall, making it ineffective once the water displaces 10% of the bund’s capacity. To alleviate this, the bund must be installed with a pump system (such as Bundguard) to remove clean water and leave contaminated water and oil within the bund. However, once the contaminates reach 10% of the bund capacity, they must be removed and disposed of in accordance with the waste disposal act (Environment Alliance, 2004).
Instead of using a bund wall, a double skinned tank could be installed instead. These tanks come with an inbuilt bunding which acts as a secondary skin to prevent leakage. Tanks can be obtained in plastic or metal form, and there are advantages and disadvantages to both options. Regarding the use of a metal tank, they tend to have a longer life span compared to those which are plastic and are resistant to UV light. Plastic tanks on the other hand, do not rust and are constructed in single pieces without seams, so have fewer single points of weakness. 
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Figure 2. Single skinned oil tank with bund wall. (Oil tank diagram, 2015)
Figure 3. Double skinned bunded tank. (Oil tank diagram, 2015)
REMOTE FILLING
Due to the placement being in an area that is unsuitable to heavy vehicles, remote filling is a necessity. To achieve this a buried fuel pipe can be added. This fuel pipe can run from the tank to an area designated to allow easy access for heavy refuelling vehicles. The pipe must be buried at least 300mm underground to prevent accidental damage and should avoid other buried pipes such as water and electrical. Ideally the pipe should be straight in position and if any joints need to be installed, they should be enclosed within an inspection chamber. The pipe should be surrounded by 40mm of compacted sand above and below the pipe which sits in a 450mm trench. Builders grade polyethylene covers the top of this before being backfilled. This should result in the pipe resting 150mm underground (Domestic fuel supply pipes | OFTEC consumer guides, 2022). Additionally leak detection systems should be integrated so that any leak can be addressed faster. Alternatively above ground pipe work can be used however this would require that the entire pipe is securely braced along its entire length, for example to the floor or walls. (Guidance on the Water Resources 2016). A drip tray must also be provided for the remote filling location so leaks from the piping can be caught, thus protecting site contamination.

GAUGES AND VALVES
The tank must have a number of gauges and valves attached to it and its piping to ensure requirements are met. An automatic shut off must be used as remote filling prevents manual emergency shut off. These should include an electronic gauge and high-level alarms. All the taps, valves and vents located on the tank must be within the bund as to prevent environmental contamination if any leaks were to occur. It is also advisable that the air vent diameter should be no smaller than the inlet pile, and that all valves and taps must also be locked and secured when not in use. (Guidance on the Water Resources 2016) 

SPILLAGE AND CLEAN-UP
When handling any petroleum product, it is essential that any spills are dealt with hastily. To ensure this, it is recommended that small spills outside of the containment systems be soaked up with an oil sorbent material such as a suitable commercial product or dry sand. These materials should be stored close to the tank and the refill point for easy access. However, for larger spills National resources Wales should be contacted for advice and to arrange a clean-up operation. To help prevent leaks, regular inspections of the tank and equipment is essential, and should be carried out in accordance with the manufacturer’s specifications.

CONCLUSION
In analysis of the information given, it is recommended that the 25,000-litre tank be a steel bunded tank set on a minimum of 42mm thick paving stone base, 300mm around the circumference of the outer skin. It will be at least 50m from underground water, 10m above ground, 1.8m from any building and 0.76m from any boundary, as well as using heavy duty locks to secure leaking, vandalism or theft. The refilling pipe should be buried for protection and run directly from the tank to the refilling vehicle. The refilling point should come with its own drip tray and be located with the same parameters as the tank. An electrical level gauge, high level alarm and automatic shut off should also be installed. Dry sand or another likewise commercial product should be stored close by for the clean-up of any minor spills. Inspections should be routine, and records kept up to date. 
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