ACDA 4005-Principles of Systems Engineering Exam

Student Number 1810348

Question 1 a

1. (a)    Project implementation involves a significant degree of “commissioning” which 
                 tends to be carried out according to a logical systematic approach. It is generally 
                 accepted that there are “nine stages to commissioning” Briefly describe each one                                
                 these stages and show their sequential order.    

ANSWER:

Commissioning is a systematic process of a project from planning through to hand over and completion. It is provides assurance to stakeholders that the plant has been planned and designed and operated to the contract specification. It is important to ensure the plant is operating safely, efficiently and to the desired quality set out by the project. There are 9 accepted stages to commissioning. These are given in order and with an explanation to what each stage is:-

Planning:- The planning phase of commissioning is the planning of the whole plant. This phase will include system diagrams of the plant, risk assessments both operational and during construction and a Hazard Operapbility analysis (HAZOP). The system is generally defined at this stage and will outline instrumentation required, software such as LabVIEW and other industrial process control, Piping and Instrumentation Diagrams and plans will be generated at this stage. Other documents such as time schedules, organisational charts, checklists and operators manuals will be generated. Manpower planning will also be detrimined at this stage and will outline who does what and what teams will be involved where.

Mechanical Completion:-Mechanical completion is the second phase of commissioning and involves the completion of equipment such as piping, structural works, electrical conduit, PAT testing of electrical equipment, chemical cleaning and non destructive testing of components such as piping welds. This process may also include pressure testing of piping and pressure vessels.

P&ID Check:-This is the third stage and is the process where piping and instrumentation diagrams are checked, checking may include physically walking instrumentation communication lines and checking that the P&ID reflects the physical environment of the plant.

Pre-Commissioning:-This is the fourth phase and is the process of ensuring plant is ready for commissioning. Pre commissioning may include the installation of air, gas and water filters, the packing of distialltion columns, loop testing for electrical systems and ensuring control software is responding in the desired fashion. Other tasks may include the loading of catalyst material into reactor vessels and the lubrication of bearings and rotating or sliding components. Pre commissioning tasks will be carried out by the team and will be on a checklist to ensure the plant is ready for the commissioning process.

Commissioning:-This is the fifth phase of commissioning and is the process where design fluids may be introduced to the plant. This phase moves the project forward from construction and closer to commercial operation. Commissioning involves conducting a series of tests on the plant to provide validation and assurance that each system and sub system is built and operating to the required specification. At this point any problems that arise due to the commissioning process will be noted and corrected at a later phase.

Punch Listing:-Not a phase of commissioning however it is important process where any failures or problems that arise due to the commissioning process are noted and are rectified prior to start up phase. This process would be carried out as part of the commissioning process.

Start-Up:-This is the sixth phase of commissioning. This is the point where all systems and sub systems are taken into operation and the process fluids are introduced and process conditions are induced with the intent of manufacturing products. This phase of the process the plant may be running in a low state of tune with low yields, similar to an engine with the wrong air:fuel ratio.

Initial Operation:- Seventh phase of the commissioning process. Plant is operating and producing products but at a potentially lower yield or efficiency. Fine tuning of control systems and instrumentation may occur at this point in order to improve the process. The client may start taking the handover of the plant at this stage with the design team still in situ whilst issues are ironed out.

Performance Testing:-Eight phase of commissioning, testing to ensure the plant is operating to the design specification set out by the client, may even include a full over run test such as a rocket engine on a test stand producing 110% of its design output.

Post Commissioning:-Ninth and final stage of commissioning. This is the point where the plant is fully handed over to the client and operational assistance is no longer required. Things like adjustments and modifications and performance monitoring may be carried out to ensure the plant is fully operating as designed.  

       1.b)     The Control of Substances Hazardous to Health (COSHH) regulations are an 
                 extension to the Health and Safety at Work Act. In a similar manner to 
                 commissioning, there are six key elements to COSHH. Give a brief explanation for 
                 each of these six elements. Why is COSHH so important in Industry?

ANSWER

CoSHH-Control of Substances Hazardous for Health is required in the modern workplace as there are a significant number of engineering chemicals which are hazardous to human life, this is why it is important to industry as employers and industry have a duty of care towards their employees and the environment. There are 6 elements to COSHH regulations which industry must follow. These Are:-

ASSESS:-An assessment of the substances must be carried out prior to its use. This assessment will involve looking at information such as the Material Safety Data Sheet (MSDS) and this will outline all harmful chemicals in the substances make up and the hazards through the use of symbols. This assessment must also take into account the risks already present on the site and the compatibility of other materials it may be used in conjuction with.

PREVENT:-The next element is to prevent exposure to the substance in the first instance this may be implemented through the use of a less hazardous substance or process. For example the use of 100% bleach may be substitude with a diluted bleach to reduce risk to humans,

CONTROL:-If prevention cannot be achieved then controls must be implemented, this may include the provision and use of PPE such as gloves, paper suits and respiratory masks or filters.

MAINTAIN:-Maintain examine and test of control measures implemented such as dosing equipment or materials and specifications of PPE to ensure they are current and are performing as expected.

PROVISION:-Provision of regular training and instruction should be given to employees to ensure they understand the hazards of substances used in a process and that they are current with any qualifications they may have, if they require specialist qualifications such as for the removal of asbestos then these courses should be provided. 

SURVEILLANCE:-Where appropriate health surveillance should be carried out especially if exposure to harmful substances may result in an indetifiable condition such as contact dermatitis or asbestosis.

      3. (a)   Briefly describe what is meant by the “Energy Management Cycle” and identify 
                 why the implementation of this approach is significant in industry. 

ANSWER:-The energy management cycle is a cycle that describes how energy can be managed by a project or company and allows energy usage to monitored and controlled. Such practice is important for industry as there is a constant drive to ensure companies are operating in a socially responsible manner, or have Corporate Social Responsibility (CSR). All corporations have a duty of care to humans, society and the environment and therefore there is a demand to reduce energy consumption and therefore greenhouse gas emissions to assure that they are operating in a sustainable fashion. The energy management cycle has 5 sectors to it and they drive each other forward. These sectors are:-

Understanding Energy Use:-This is where a corporation makes sense of its current energy requirements and usage. Once it knows these it can move to the next phase of the cycle.

Planning & Organisation:-This is where the corporation would develop a plan to reduce energy consumption or improve efficiencies within their processes to reduce it or to invest in greener technologies such as renewables or carbon offsetting.

Implementation:-This is where the company will implement its plans with the aim or reducing energy consumption and demand 

Verification, Monitoring and Reporting:-This is where the company will assess how well the plan is working and will report back to the energy management team and verify that the measures implemented are working as planned. 

Company Commitment:-This is where the company commits to reducing its energy plans either initially or even further than it already has done. This then feeds back to understanding its own energy useage.

	3.(b) Construct a simple block diagram for a HEMS (Home Energy Management 
                 System) and explain the difference between “local” and “cloud” energy 
                 management systems.

ANSWER
Local EMS systems acquire data from sources such as energy sources and the demand that is placed on them and then operated real time control techniques to control the optimal dispatch of energy for example most of the day a wind turbine may be supplying a battery back up system but when the commercial break of love island starts the system may predict this and transfer this power to the electrical circuit to provide energy to the kettle for 2 minutes before switching back to the battery. Cloud based systems also talk to the local EMS but will use raw computing power and machine learning to optimise the local EMS operation so it can operate as efficiently as possible. Such a cloud service may be provided by the energy supplier through smart metering of the home and prediction of habvits through monitoring of duty cycles within the home.
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OR also this:-



                                                                                                                                  
4.(a)   The overall statistical failure rate of soldered joints is 3 in 100. Calculate, using the 
                 binomial distribution, the probability of three or more failures occurring, when a 
                 sample of five joints are tested.
ANSWER




	4.(b) 	With the aid of simple illustrations, distinguish between  Gantt and Pert time 
                  utilisation charts.
ANSWER



Gantt charts and PERT charts are used as project planning tools. GANTT charts split tasks up and distribute the time required by those individual tasks. They highlight the tasks that can be running simultaneously and show roughly when one task ends and the next starts. There is however no critical path highlighted that must be followed within the project. GANTT charts are used widely in the engineering world as they are a functional component of Microsoft project which is a project management software. PERT charts split the takss up and highlights which tasks are dependent on another and which ones can be carried out separately or independently.
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