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	Module Learning Outcomes 
(from module syllabus)

	LO1 - Demonstrate a knowledge and understanding of the operational and maintenance activities within the process engineering environment 
LO2 - Demonstrate a knowledge and understanding of the levels of responsibility within the process industry






For this assignment you are required to demonstrate your knowledge, understanding and levels of responsibility in your area of a process engineering environment. 

Both of the tasks below must be presented in a report style format, with different sections for each task.

The report document must be constructed in a formal and professional manner using an appropriate word-processed program. The completed report should contain the following sections:

· A cover page or document title page.
· A table of contents page.
· Sections or paragraph headings related to each aspect of the report.
· Headers on each page with the title of your report.
· Paragraphs should be spaced using ‘1.5 line spacing’.
· Footers on each page with the author’s name on the right-hand side and ‘Page … of …’ on the left.
· A references page and bibliography as appropriate.
· Appendices where appropriate for larger quantities of data.
· Diagrams, charts or tables, suitably incorporated and labelled.
· The text format should be Times New Roman or Ariel with a font size of 12.
· A word count of 2000 words (± 10%).



















Task 1 (LO1)

For task one you are required to demonstrate a knowledge and understanding of the operational and maintenance activities within a process engineering environment of your choice. 

You should include operational and maintenance principles of key process equipment such as: 

· Pumps, 
· Compressors, 
· Turbines, 
· Heat Exchangers, 
· Fired Heaters, 
· Columns, 
· Reactors, 
· Tanks and Vessels, 
· Valves and Piping,
· Motors.


Please keep in mind the word count limit for the assignment.














Task 2 LO2

In order to demonstrate your knowledge, understanding and responsibility within the process industry, you are required to provide the following evidence

· CV, current job description and person specification. 

· Your current development action plan. 

· Provide evidence to prove your technical competence. Evidence could include:

i. Competence framework, copies of company,
ii. Appraisals or any assessments,
iii. Key certificates and training records, 
iv. Samples of relevant work undertaken, 
v. Plans and evidence of work preparation,
vi. Evaluation of work outcomes and personal effectiveness.  

· Recognition of the results of your work and your achievements.  

· Evidence of application of knowledge and skills as well as your responsibilities and autonomy when carrying out key work activities. 

	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	





	10
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	





	40
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	





	10
	

	
	
	

	4. Practical Application Skills

	
	

	





	30
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	



	10
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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Report Overview
The purpose of this report document is to establish and demonstrate a level of knowledge and understanding with regards to a process engineering environment of my choosing. I will also seek to illustrate the responsibilities that I have in this area. Having recently ‘passed out’ as a plant operator on the Alkylation unit at Valero in Pembroke, I will discuss this particular area, its equipment, and my particular duties and responsibilities pertaining to the role. 

Task 1
In this task I will discuss the operational and maintenance activities relating key process equipment that can be found on the alkylation unit. 

Columns and Vessels
The Acid Settler
The primary purpose of the alkylation unit is to produce alkylate; a high-quality gasoline blending stock which is used to help make premium fuels. The way that this process is initiated is by reacting isobutane with olefins (propane and butane), in the presence of a catalyst (hydrofluoric acid). This reaction takes place within the acid settler. The fact that hydrofluoric acid is used means that operational and maintenance activities must be performed diligently, due to the fact that hydrofluoric acid is extremely dangerous. 
One such activity is the regular testing of RATS (Rapid Acid Transfer System). This is an emergency safety system that is used to rapidly remove all HF acid from the settler, in the case of an emergency such as an acid leak. Although this system is only ever used when there is dire need, it is the duty of operators to regularly test the functioning of the system, should the need arise. This includes ensuring that all relevant valves are functioning by performing monthly stroke checks (opening and closing the valve in 25% increments, to ensure operability). [footnoteRef:1] [1:  Alkylation Operations Manual] 

It is also the duty of an operator to ensure that all safety showers are in a working condition, in case an acid leak on the settler were to cause personal injury. Function checks must also be performed on any cameras that face the acid settler, to ensure the reliable monitoring of the vessel. The shower and camera checks are performed weekly by operations. 

The ASO Washer
The ASO (Acid Soluble Oil) Washer is another primary vessel located on the alkylation unit at Valero in Pembroke. The purpose of this vessel is to neutralise acidic oils that are dangerous and cannot be used for further processing, so they can be safely removed by a tanker. The way that this is achieved is via the introduction of a strong caustic that reacts with the ASO and neutralises is. This reaction takes place within the ASO washer. [footnoteRef:2] [2:  Alkylation Unit Operations Manual] 

There are many operational duties that take place with regards to this system, due to the fact that the caustic which is sat in the ASO washer cannot maintain its efficacy indefinitely. Once the caustic becomes ‘spent’, it can no longer effectively neutralize the ASO. It is therefore the operators’ duty to sample the ASO washer daily and take the sample to the on-site laboratory, so that the strength of the caustic can be tested. A PH testing strip must also be used by the operator, if the ASO stream is less than 14, this suggests that the caustic is spent and needs to be changed. 
It is also the operators’ duty to replace the spent caustic with fresh caustic when required. This is done by first opening a series of valves that send the caustic to a basin where it can be removed. Once empty, the washer must be filled with fresh caustic by the operator. This is done via another series of valves that allow fresh caustic to enter. This duty is always carried out by an operator and takes place roughly every fortnight. 
HF tanker to HF storage
A new batch of HF acid is delivered via road tanker to site approximately every month. It is then the job of the operator to transfer the acid into the acid storage column, from there it can be introduced into the process. The job of transferring the acid from the road tanker is one of the more hazardous duties that an operator on the alky must undertake, due to the fact that the acid is transferred via flexible hoses. Whilst sturdy enough for the job, it is vital that the operator connects the hoses correctly, and performs a leak check (with the aid of nitrogen and leak detector spray).
Pumps, Compressors, Turbines
It is the purpose of pumps, compressors and turbines are to transport liquid and gases across the site and between vessels. As an operator, there are multiple duties which must be performed daily to ensure their reliable functionality. 

Electric Pumps
There are multiple electric pumps on the alkylation unit. The most notable of these are the P130 and P130S[footnoteRef:3]. It is their job to transfer acid to the Acid Settler. As with all the other pumps, turbines and compressors on the unit, they act as a pair, with one pump being online at a time. It is vital that the operator makes regular checks on these pumps, which will include ensuring that all oils are suitably topped up, and that instrumentation readings are taken, such as temperature, flow, and pressure. If any of these readings are too high (or too low), then it may be a requirement of the operator to swap the pumps. If the pumps do need to be swapped, then it is very important to follow procedure. This procedure entails making sure that the spare pump is ready to be put into service, and also to maker sure that the pathway is clear for the flow of the spare pump (this is done by opening suction and discharge valves). Once this is done the operator can switch on the spare pump (it is crucial that at least one pump is on at all times to maintain a flow). Once the pump that has just been brought into service is deemed to be operating correctly then the other pump can be switched off.[footnoteRef:4]  [3:  Alkylation Unit Process Flow Diagram ]  [4:  How Does An Electric Water Pump Work? – Generator Pro (generator-pro.co.uk)] 


Compressors
The principle compressors on the alkylation unit are the breathing air compressors, named 04-C-106-A and 04-C-106-B. It is their job to provide air to the air-fed suits that must be worn when breaking containment on the alkylation unit. These compressors operate together in a similar fashion to the electric pumps, whereby one is operating at a time, and are swapped accordingly by Operations. 
One daily duty that an operator must perform with regards to the two compressor is ensure that no liquid is collecting within them, as this liquid would otherwise be inadvertently transferred to the air fed suits and breathed in by personnel working in them. Drainage lines are located at each compressor, which must be opened once per shift by the operator to prevent liquid transfer. 

Turbines
The job of the turbines on the alkylation unit is to transfer process streams from vessel to vessel. However, rather than use electricity as power, they use steam. The most notable steam turbines on the unit are P-105 and P-105S. It is their job to transport the process stream (which at this point is a mixture of hf acid, propane, butane and alkylate) from the acid settler to a vessel called the Acid Recontacter (a vessel where acid is removed from the process stream). They are operated in the same sequence that a pair of electric pumps are operated. However, rather than simply switching them over with start and stop buttons, high pressure steam must be introduced to bring the turbine up to speed. This task is performed by the operator. [footnoteRef:5] [5:  How Does a Steam Turbine Work? (petrotechinc.com)] 


Heat Exchangers 
Heat exchangers on the alkylation unit are used for three main purposes; to cool down a process stream, to heat up a process stream, or to both cool and heat two process streams at the same time. [footnoteRef:6] [6:  How do heat exchangers work? - Explain that Stuff] 

An example of heat exchangers used for cooling on the alkylation unit are E107 A,B,C and D. It is their job to continualy cool the HF acid before it enters the acid settler. This is done via the introduction of cooling water into the ‘shell side’ of the exchanger, where it can cool the acid travelling through the tubes of the exchanger via heat transfer. 

If a process stream needs to be heated up, high pressure steam is used instead. This steam travels through the exchanger at the same time as the process stream, thus heating it up. One example of such an exchanger on the alkylation unit is E110. This exchanger heats up the ASO on its way to the ASO washer. This prevents the ASO from solidifying, making it easier to be neutralized in the ASO washer. 

The exchanger E108 on the alkylation unit actually heats up one process stream whilst cooling another. When alkylate reaches is final product specification it is still very hot and needs to be cooled. It is sent through E108 whilst at the same time cooler acid is being sent through E108 on the shell side. Heat is transferred between the two streams, heating up the acid and cooling down the alkylate. 

The main two jobs an operator has to do with regards to exchangers are to routinely check the ph levels of cooling water (an acidic ph would suggest a ruptured tube), and to backflush each exchanger on a monthly basis. This is done to help clean out the tubes, and is achieved by opening the outlet and closing the inlet of the exchanger, thus reversing the flow. 

Task 2
Overview
In this task I will provide evidence of my knowledge, understanding and responsibility within the process industry. This will be in the for of excerpts from my CV, current job description, certificates and appraisals, and examples of work relevant work undertaken.  


CV 
Below is an example of my CV. I have not gone into to specific technical detail about my current role, but have rather spoken at broader qualities that may apply to multiple types of position.
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[image: ]




[image: ]
Current Position Description
My current role is as a plant operator at Valero Refinery in Pembroke. This role entails looking after a refinery unit (in my case the Alkylation Unit). There are many aspects to this role, including liaising and directing maintenance personnel, performing maintenance tasks, sampling process streams, performing housekeeping duties, and generally being the control operators’ eyes and ears in the field. It is my duty to be ready to perform any action with regards to process, this may come in the form of operating valves, initiating shutdowns, preparing equipment for maintenance. 
It is important to have practical skills, knowledge of process, and good interpersonal skills to be able to perform the role. 
Development Action Plan
The plan put in place for me by my superiors is to spend some time (roughly 12 months) consolidating my position on the Alkylation Unit. Once that time is up I will begin training on another unit, as the more units that I am trained in, the more useful I am to the company. 





Certificates
Below are examples of certificates awarded to me, demonstrating competence in specific aspects relating to the role. They are most often rewarded after successfully completing CBT (Computer Based Training). Most of the awards have an expiry, meaning that retesting will have to take place annually so as to keep knowledge fresh. 

[image: ]
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The above certificates illustrate how varied the training is. As there are deadlines to finishing training, it is important to be diligent. 




Job write-up example
During my training to become a plant operator, I spent a year with the instrumentation department, to gain practical experience on site. Below are excerpts from several job write ups that I produced for my NVQ that illustrate technical skill and process knowledge. 

[image: Graphical user interface, text, application

Description automatically generated]
[image: Graphical user interface, text

Description automatically generated]
[image: ]
[image: Table

Description automatically generated with low confidence]
[image: Text

Description automatically generated]
As can be seen from the above examples, multiple skills were utilised in the carrying out of the job, such as using calibration equipment, adhering to safety procedures, operational procedures, and using hand tools. The job required an understanding of process and the way in which process instrumentation works, which would become helpful to me once I began my role as a field operator. 
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Christopher Haughey Cover Letter and Curriculum Vitae
Dear Sir/Madam,

Thank you for regarding my CV. I believe my work and educational history have bolstered
qualities of mine that will apply to the roles that you have available, such as having a great
work ethic, a professional manner, and the ability to prioritise tasks. I have always worked
‘methodically and with care and have not been afraid to voice my concern if I believe a task is
being carried out in an unsafe of inefficient manner.

My current work is in the oil and gas industry. I work at Valero in Pembroke as a Process
Operator, having completed and avq and Bigg in engineering

Thave a background in working with disabled children and adults, both on a one to one and
‘sroup level. This has taught me patience and empathy. I have a diploma from the Royal
Welsh College of Music and Drama. Being involved in music has honed my collaborative
skills, something which is always valuable in any environment. I have worked in a call centre
in the past, and excelled there, having gained a promotion within my first few months of the
job. I have attached a CV showing my experience to date, and would be grateful if you could
consider me. You can be assured of my commitment, and wil find me to be honest and
reliable.

PERSONAL DETAILS/ CONTACT INFORMATION
Date of Birth: 12/11/1988

Address: 12 Hayston Ave, Hakip, Milford Haven SA73 3EB

Tel: 07956956609

Email: chrishavghey1234@hotmail com

EDUCATION:

September 2008  July 2012 Diploma at the Royal Welsh College of Music and Drama,
specializing in jazz guitar.

2012 Hons Degree at Royal Welsh College of Music and Drama
2000 — 2007 Milford Haven Comprehensive School

Pembrokeshire
QUALIFICATIONS

GCSE results : Alevel results
History A Mausic B
Music A English Lit B
English Lang B Geography C

English Lit B
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Maths B
Geography C

Double Science C ¢

Short course: Religious Studies D

Tam also a holder of a valid CCNSG card.

‘WORK HISTORY:

IMR (ALM associated independent mortgages):

My first job for this company based in Milford Haven, Pembrokeshire, involved making
‘phone calls to members of the public from around South Wales, and querying them about
their current mortgage/housing situation. Afier a survey on their situation was complete, an
judging whether or not they were compatible, I then asked them whether or not they would
consider talking to our company in depth about what the company could offer them. If they
said yes, I would arrange a call back time, and pass on the client to another employee.

Afier two months in this position I was promoted to a making call-backs ic; telephoning
clients who had agreed to be contacted and conducting a more in-depth conversation about
their mortgage. I believe working for this company gave me valuable communication and
people skills.

Smithys Farm

The job involved stacking 25kg bags of potatoes into tonne crates for delivery across the
UK. I would also do other odd-jobs around the farm such as stitching potato sacks and
working on combine harvesters. As the work was long, hard and sometimes monotonous I
feel prepared to work hard in any other job.

Bar Tender
The long hours and sometimes physical nature of bar work has, I believe, prepared me for
any shift pattern that I may have to work in the future.

Mausic Tuition

For the last 5 years I have been a self-employed guitar teacher alongside whatever steady jo
Thave been in. T teach pupls at all skill levels and musical styles. I play regulasly with
several groups around the UK, and have played at various weddings and functions. My
course in the Royal Welsh College also involved teaching groups of children and mentally
disabled people, which I found both rewarding and enjoyable. I have organised musical
scores for plays and productions, one being at the Millennium Centre in Cardiff.

We Compare It:

Preciously I worked as a senior life insurance advisor. It was crucial in my role to have an
excellent one to one manner, deal professionally and knowledgeably with enquiries, and
deliver a high standard of customer service. I had to immediately assess risk and weigh up
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viable options for both the customer and the company. I also have to regularly meet targets
that are se, and be highly motivated in a high pressure environment.

Valero Apprentice

For the past two years I have filled the role of Valero Operations Apprentice. This has

involved splitting time befween college and on site. I have fully enjoyed both aspects and
look forward to continuing my journey.

T thank you for reading through my history, and would be extremely grateful if you would
consider my application.

Yours Sincerely,

Chris Haughey
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Valero
Hereby certifies that

Christopher M W Haughey

Has satisfactorily completed the training and testing requirements for
compliance with the

Pembroke - Steam hammer training for operations 2016 (Site Specific) (PM-PLT-5-000-248)

11/09/2022 17:27

Training Date

Valero Energy Corporation + One Valero Way « San Antonio, TX 782491616





image121.png




image122.png




image123.png
Valero
Hereby certifies that

Christopher M W Haughey

Has satisfactorily completed the training and testing requirements for
compliance with the

Worst Case Failure Mechanism (Site Specific) (PM-PLT-R-000-038)

09/02/2022 15:58

Training Date

Valero Energy Corporation + One Valero Way « San Antonio, TX 782491616
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Valero
Hereby certifies that

Christopher M W Haughey

Has satisfactorily completed the training and testing requirements for
compliance with the

Pembroke Alky induction Training (Site Specific) (PM-PLT-Q-000-11B)

08/07/2022 00:27

Training Date

“nergy Corporation + One Valero Way + San Antonio, TX 78249-1616
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Valero
Hereby certifies that

Christopher M W Haughey

Has satisfactorily completed the training and testing requirements for
compliance with the

Pembroke barrier controlled area training (Site Specific) (PM-PLT-Q-000-15B)

12/07/2021 09:38

Training Date

Valero Energy Corporation + One Valero Way « San Antonio, TX 782491616
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Safety

PermitiRisk Assessment/PPE i
‘Belure kommencement of the job it is important to acknowledge that I must adhere to the Health and Safety at Work act 1974 at all times when q
working. fThese duties may include; wearing the correct PPE (in this case flame flame-retardant overalls, safety glasses, work boots, gloves and ]
ear defenders.) | therefore presented myself in the workplace dressed in this fashion| The Health and Safety at Work act also states that whilst mg‘
employer has responsibilities ith regards to my safety, so do I. It s therefore important that ) follow all safety procedures laid down by my
employer, obey relevant signage, such as hazard signs and act in a generally safe manner. |

A permit to work must also be obtained before commencement of job from Operations. Before the permit was procured | first received instruction E
to perform the job from my supervisor, along with supporting paperwork that was given to me in a plastic wallet to minimise the risk of it getting

damaged) The paperwork given to us included information on the job procedure to be followed, what PPE was required, what safety precautions
needed to be taken, P&IDs, and photographs to assist in finding the location of the job. [On receiving the documentation, | ensured that it was in %

date and wasn't expired. [This ensures that a risk assessment has been carried out sufficiently recently, minimising the safety risk of the job. | also
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The Job

=
ater obtaining the permit (which gave me personal authority to do the job) and
equipment we proceeded to locate flow transmitters 04-FT-2251, 2252 and 0491
on the Alkylation unit|We also made sure that all PPE was correctly fonned, We &7
first had to conduct a visual inspection of all three transmitters|. | also had to make!”
sure that all tools were suitably cleaned and stored after use, as we would be
working in the Alky unit, this meant extra care needed to be taken to prevent cross-
contamination| The visual inspection included checking instrumentation hook up,
paint-work, lagging, supporting metalwork and all electrical apparatus. Supervisors”
of the Alky unit had been informed of the job beforehand so as to minimise =
disruption to the normal working pattern. Excess dirt was removed from the
sensing equipment. | |
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Ak
Figure 2: Removing pressure plugs Figure 3: Removing transmitter head cover

The reason for using the HART communicator (Figure 4) is so that it can be hooked up to each FT in turn, and be monitored whilst pressure
calibrations took place. During the calibration | could then see if the readings on the HART communicator corresponded with the pressure

calibrator, and that the transmitter mA output also corresponded. A chart of the expected readings was given to me in the job procedure (figure 5).
During the connection process, | did notice that one of the transmitters was positioned i a place difficult for the calibrator to access. This was
noted for future use during PPMs|| Before the HART was attached | insured that all electrical connections were sound =
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Before calibration of the range commenced, | needed to make sure that with no pressure applied to either side of the transmitter, the transmitter -
current output was equal to 4mA| It was also important to make sure electrical equipment was fully charged|

DCS Indication

Input mm H:0 Output mA 0410491 Ky
Data Sheet [ | 400 [
168.5 | 12.00 50.76
337 20.00 7138
Delta V
Input mm H;0 Output mA Indication
04F10491 Km¥/hr
As Found 0 ‘ 0
168.5 |
337
Input mm H0 Output mA Delta V.
Indication
04F10491 Km?/hr
As Left N I 0
168.5 |
337 |

Figure 4: Using the HART Monitor

Figure 5: ALKY/IE/210 Section of Alky 210

as the instrument operated on a 4-20 mA basis, 4mA equated to a zero reading, 12mA equates to a 50% reading and 20mA equates to 100%.
Pressure was applied using a pressure calibrator (figure 6), ranging from 0-50-100%. Once confirmed with DCS that the range of pressures

!

ol
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matched both their readings and the above datasheet, | could recommission re-
commission 04-FT-0491. [The datasheet was contained within a pack that gave 7
us the step by step instructions for the job, along with the suggested timescale

as to completing each step. It should be noted that the datasheet provided did

# not contain results of past calibrations} These were found on a separate =
datasheet within the Valero intranet system, and we compared our findings after
the job had taken place. |

This was done by disconnecting the HART monitor and pressure calibrator, and-}
refitting the pressure plugs and screw cap. One problem that arose during mid-
job was the fact that we began to run out of time due to there being in impending
exclusion zone on that area of the site. We would therefore have to work quickly

(vet safely) to get the job done.
For the future, | would suggest that this job should only be undertaken when there are no impending exclusion zones. || would also suggest that it~
tools be ensured to be the correct size before leaving for the job. |

|

Satisfied that 04-FT-0491 was functioning correctly, | could now repeat the same process for 04-FT-2251, 2252. Once this was achieved | could
move on to the second phase of the procedure; performing low flow checks and testing the 2003 voting system. To do this, | would need to

simulate low process flow across two of the FTs at the same time, to check if the low flow shutdown logic functioned properly. Bypass switch 04-
BPS-0491 was switched on by DCS, enabling me to work on 04-FT-0491 and 04-FT2251 simultaneously.
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