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Task 1 
 

 Many of the process units at Pembroke Refinery generally all use the same key pieces 

of equipment in order to function and achieve the desired final product. With regards to the 

two following process units that are going to be discussed, the Continuous Catalytic 

Regeneration Unit (CRU) and the Naphtha Ultrafiner Unit also referred to as the Unifiner 

both of these reforming units have key pieces of equipment in order to remove poisons such 

as sulphur , nitrogen , water and traces of metals from the naphtha before being sent to the 

CRU to convert the low octane naphtha into a high octane product called reformate which is 

used for premium blending stocks for high octane gasoline.  

 The Unifiner which mainly takes sour naphtha from the Crude Distillation Unit, 

figure one is a typical design of the unit, in order for the process to take place hydrogen must 

be present to create the reaction in the reactors, the sour naphtha must also be to the reaction 

temperature. The catalyst used in the Unifiner reactors is bimetallic Nickel-molybdenum on 

alumina catalyst. , the purpose of the catalyst is to therefore promote the reaction of hydrogen 

and sulphur which are then sent to a separator were the hydrogen is sent to the off gas unit 

and the treated liquid containing light hydrocarbons and H2S are stripped out, in a fraction 

tower called a stripper column. From here the treater naphtha is split and sent to tankage for 

blending or to the CRU/Isom for further reforming.  

          

 The sweet heavy naphtha sent to the CRU is then routed through a similar process 

which can be seen in figure 2 below, the catalytic reforming alters composition of the feed 

stream in order to result in a higher-octane product. The reforming is accomplished by two 

methods fixed bed catalyst and continuously circulating the catalyst.             

 

Figure one 
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 The fixed bed method is similar to the Unifiner reaction process with the expectation 

that it uses three reactors instead of one. A portion of the hydrogen is continuously recycled 

back into the first reactor and the reformate is sent to the fractionation tower separated by 

distillation. The second method of catalytic reforming is continually circulating the catalyst 

as seen in figure two. The carbon is burnt off the catalyst and returned to the reaction process. 

Products of catalytic reforming: 

• Hydrogen due to the reactions that take place which is therefore sent to other white oil 

units such as the hydrotreaters.  

• LPG sent to the gas recovery unit. 

• Reformate sent to gasoline blending. 

 Unlike on the CRU the catalyst from the Unifiner reactor does not go through a 

regeneration section and requires a catalyst change out much more frequently than the CRU 

catalyst due to the coke build up.  

 With regards to the maintenance on the reactors on the white oil units at Pembroke 

Refinery, it is primarily dealt with via outside contracting companies WSG (Well Services 

Group) and Cat Tech under supervision of a competent process operator and engineer of the 

Valero. The change out of catalyst is predicted via Delta-P and Delta-T which is reviewed by 

the process engineers. Delta-P is the differential pressure that is dropped when a liquid is 

passing through.  

Figure two 
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 WSG provide the nitrogen support during in the catalyst change out, purging the 

vessels to ensure an inert atmosphere inside, shown below standards state all vessels are 

required to be purged.  WSG are there throughout the change out to also provide nitrogen 

supply on a short-term basis when cranes etc are lifting during in the catalyst change out.  

 

 Once WSG have worked alongside the outside operator ensuring positive pressure 

stopping oxygen from getting into the vessel, the running with the change out can begin. The 

dense loading of the catalyst carried out by Cat Tech increases the volume of catalyst loaded 

therefore improving reactor processing magnitude. The flat loading of catalyst at a uniform 

density prevents damaging the catalyst. Prior to loading activities an inert gas test must be 

carried out by the operator, weather conditions must also be assessed. Wind condition is 

taken into consideration depending on how high the lift is will dictated if the crane will be 

able to lift the bags of catalyst to the manway. The catalyst is then split over the top of the 

manway via a funnel into the vessel. Another concern is heavy rain due to moisture being a 

poison to the catalyst maintenance activities will be postponed preventing damage to the 

catalyst.  In order for the lifting to take place lifting plans and procedures must be put in order 

by engineers for the maintenance to be carried out. Other maintenance carried out is 

inspection of the vessel, while the vessel is inert atmosphere inspection can be undertaken by 

CAN. 

 The most recent catalyst change out at the refinery was the two reactors on the Isom 

unit, which saw issues ergonomically resulting in the unit being down for longer then 

expected.  

Figure three 
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Delta T looked at  

Delta T looked at  

 

Figure four 
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Task 2 
 

A recent up to date Curriculum Vitae can be seen within Appendix One.  

 As a Plant operator at Valero the following operator routine duties are expected to be 

carried out three times per shift, this is in order to keep the process unit operating safely, 

efficiently and effectively. As well as the routine duties, additional jobs are expected to be 

carried out by the plant operator. Seen in the figures below is a set of instructions which are 

required to be followed regarding the management of a process unit.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure five 

 

Figure six 

 



Responsibility, Operational and Maintenance Activities 

 

Page 7 of 33                                                                                                                             Imogen Reynolds 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Among the five shift groups within the operations department a role out of objectives 

each year is given out to the refinery operation shift teams and one of the three complex 

managers that overlook and help with the improvements of the business plan. Currently for 

the last two years, B shift have had the yearly objective of improving the ‘shift routine duties’ 

being on B shift, I have been able to assist with reviewing and improve effectiveness of the 

duties that are carried out.  

Figure seven 

Figure eight 
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As previously discussed, the role of a plant operator includes additional jobs such as: 

• Sampling – Final Products, Incoming Feeds, Gases, Sour Waters, Catalyst, Caustic 

etc. Some samples require the operator to wear a Breathing Apparatus.  

• Gas testing- Ensuring the working area is safe for maintenance work to be carried out 

on.  

• Preparing Equipment for maintenance or returning it to service – Using the site Lock 

Out Tag Out system.  

• Dealing with process upsets - Responding quickly and safely to any high levels in 

columns, fired heaters tripping etc. 

• Working with different departments such as the maintenance departments, lead 

operators, safety department, shift team leaders, control operators, in order to ensure 

the safe and efficient running of the plant. 

 

 

 

Figure nine 
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 Development within a job role is important as it provides motivation, experience and 

knowledge for the individual who wants to progress and be the best they can be. An 

Employee Performance Review (EPR) is carried out every 12 months with the shift team 

leader and the operator regarding their overall performance, any concerns he/she may have 

and any further training relating to progression can be discussed and put into place. The EPR 

after being discussed with the shift team leader and operator will be reviewed by that area’s 

complex manager.  

 Motivation is very well thought of at the refinery and it will lead to progression to 

take place. A good willingness to learn and self-determination by the individual will be 

noticed by others working closely alongside you. My recent EPR was carried out in 

September 2020 which outlined my areas for improvement in order to develop within the 

company. Having this system in place is a good way to encourage and promote the individual 

to success. Please see attached in appendix 16. 

 Below is a progression chart with the expedited positions that could be obtained by 

the individual with the support of the company and desire to achieve.  

 

 

 

 

 

 

 

 

 

       

 

 

 

 

 

 

Figure ten 
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 Figure ten is a potential estimated progression chart from being an apprentice to 

becoming a white oil operator down in the refining complex at Pembroke Refinery. As seen 

in the ‘ACHIEVED’ column highlighted in green is currently what I have achieved with the 

support of the company and determination to achieve.  

 At the start of any job regardless of experience, training is required whether this is 

through an apprenticeship, traineeship or just having refresher training by the company. 

Regarding a traineeship with Valero which usually takes around 12 weeks to complete and 

requires previous process experience or opting for an apprenticeship which usually takes 

between 3-4 years to complete and covers all areas of refinery.  

 The apprenticeship depending in which profession is undertaken will determine the 

timeframe, a trade apprenticeship takes 4 years to complete unlike the operations 

apprenticeship which takes 3 years to undertake. Starting with a year study at Pembrokeshire 

College covering all areas of process control, maintenance and safety theoretically and 

practically, learning off experienced lectures that have been in the industry.  The second year 

of the apprenticeship allows a one-day release to college a week and the remaining time is 

spent on site putting the knowledge learnt from the previous year into practice.  As well as 

finishing off the BTEC Level 3 in Operations and Maintenance Course, an NVQ in a chosen 

area must be completed either in electrical, instrumentation or mechanical.   

  Both the NVQ and college framework helps understand the aspects of the refinery 

equipment and the importance of it. Throughout the first-year college reviews are carried out 

on the individual on their performance and areas of improvement are given, see attached in 

appendix. This is the same process throughout the second year in order to ensure he/she are 

performing, appraisals are also given by their current trade supervisor of the chosen NVQ 

area and the NVQ assessor who meets with the individual once a month to discuss their 

framework and expectations.   

 Once completing this stage of the apprenticeship and gaining all key certificates and 

qualifications the apprentice group splits and the trade apprentices follow their chosen paths, 

whilst the operation apprentices start the basic operator training (BOT). This training covers 

the operating principles and information of equipment and processes that the operator will 

work on in the nearby future. The training is carried out by an experienced technical trainer 

who assess the apprentices on their knowledge of the books both theoretically and practically. 

Tests are carried out on the BOT books, a score of 80% or above must be achieved 
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throughout the multiple-choice tests. After completion of all tests, further assessments on 

he/she, reviews on the rotation section around all the complex areas and college performance 

if opted to do the HNC within the third year. The individual will be given their allocated unit, 

along with a shift team and a mentor based on this.  

 I was assigned to the refining complex on B shift, 1st plant operator position was the 

Continuous Catalytic Regeneration Unit and Liquefied Petroleum Gas Recovery Unit 

(CRU/CCR & LPG).  After 4 months my competency pack for the allocated area was signed 

off, a written test which assesses the individual’s knowledge of the area was passed with a 

score of 89%. The Operations Advisor for that area then assesses the individual with a 

walkaround test passing with a score of 97%. Both tests must have a satisfactory score 

allowing the operator to run the unit to gain further experience and knowledge of the unit. 

 Furthermore, to he/she passing out, tests and refresher training regarding fired heaters, 

safety practices and protocols (such as LOTO) are required to be completed and passed.  

Completed in September 2020 Level 3 Gas testing and permit issuing was obtained by self-

motivation and support of the lead operator.  

 As previous mentioned an annual review is completed with the shift team leader and 

the individual, this is professional discussed of their requirements. Seen in figure ten, is a 

chart of potential training in the future. In September 2020 it was discussed with the B shift 

refining shift team leader and myself that I would be training my 2nd outside position. Self-

motivation of cross training the new allocated unit Hydrotreater 1 and Unifiner prior to being 

given my training slot allowed me to see a unit upset, along with starting up and shutting 

down of equipment.  In October 2020 I was able to train the new allocated unit, gain 

competency in running the unit, experience given off other operators and pass out in my 2nd 

outside area. The process was the same of undertaking a written plant test gaining 93% and 

the walk about test with the OA gaining 95%.  

 Since starting in the refining complex in January 2020 I have been able to have the 

opportunity to pass out in two outside field positions and consolidate in my first area. I am 

currently consolidating in my second area gaining skills and knowledge on the unit. Within 

the next month I hoping to widen my knowledge and skills when safely bringing the unit 

down with a controlled shutdown following procedures and practices I have yet seen.   

 See Appendix for evidence of most of the achievements I have accomplished in the 
last 4 years with Valero. 
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Appendix 4: BTEC Level 3 in Ops and Maintenance Credits for Units  
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Appendix 5: Outstanding Achievement Award from Pembrokeshire College 
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Appendix 5: NVQ Certificate  
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Appendix 6: Basic Operator Training Certificate  
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Appendix 7: CRU/LPRGU Certificate  
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Appendix 8: Level 1 Operation Switching  
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Appendix 9:  LOTO Refresher Training  
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Appendix 10: Completion of Operations Apprenticeship  
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Appendix 11: Unifiner/HTU1 Competency  
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Appendix 12: Unifiner/HTU1 Certificate 
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Appendix 13: Up to Date Completion of All Operation Training required 

 

 

 

 

 

 

 

 

 

 

 

 

 



Responsibility, Operational and Maintenance Activities 

 

Page 31 of 33                                                                                                                             Imogen Reynolds 
 

Appendix 14: Competing for the College and Company at Big Bang Fair Year 1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Responsibility, Operational and Maintenance Activities 

 

Page 32 of 33                                                                                                                             Imogen Reynolds 
 

 

Appendix 15: Participation in WorldSkills UK National Final 2018 Year 2 
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Appendix 16: Employee Performance Review September 2020  
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