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	Introduction 

The following assignment will discuss the different aspects of the Unifiner Process Unit at Valero and the different maintenance activities on the unit. The second part of the assignment will be based on my learning development and aspects of training I have accomplished already.


Task 1 (LO1)

Introduction
For this task I will be demonstrating an understanding and knowledge of the Unifiner process unit at Valero Oil Refinery in Pembroke. This report will go into detail about how the Unifiner process unit operates and the different equipment and maintenance activities carried out to ensure this unit runs efficiently and environmentally safe.   	

Process Description

The Unifiner (Unit number 4 at Valero) is a process unit that is used to ensure that naphtha has had all of its impurities removed, so it can be split into different feeds for further processing. The different feeds for processing include a feed for the platformer unit, a feed for naphtha storage and a feed for the isomerization unit.  The impurities that are removed from the naphtha are:
· H2S (Hydrogen Sulphide) – Extremely hazardous, fatal if over a certain PPM.
· Nitrogen
· Oxygen
· Metals picked up during the process.

The Unifiner splits into two different trains and two different splitters before joining again and being sent further on.

The Unifiner first works by the cold naphtha feed first coming in at the north end of the unit, where it is preheated in an exchanger. This naphtha feed comes from storage. Once the naphtha feed has gone through the exchanger it is then mixed with an already hot naphtha feed and is sent to a surge drum, where the naphtha mixtures mix. From the surge drum then the naphtha mixture is disposed of to 3 different pumps, these pumps are used to pump the mixture to the different trains. Both trains and both splitters are almost a mirror of each other, however train B has a second reactor, due to the high level of nitrogen in the second train. 
From train A and B then, the naphtha mixture goes to the stripper section where the heavy and light products separate for further processing. They then split again after the splitter and go through a splitter circuit 1 and 2, which again mirror each other.

Maintenance Activities and Equipment

In order for a process unit to operate safely and efficiently there are lots of equipment used and maintenance activities carried out on them to ensure this happens. The equipment used includes:
· Steam turbines
· Centrifugal pumps
· Exchangers

Steam Turbines
Steam Turbines are used to convert thermal energy from steam to mechanical energy. Once the steam is distributed and catches on the blades located on the turbine rotor. This then provides a force on the rotor and creates a rotational movement for the shaft. The turbine shaft is connected to another device using a coupling. This allows for the motion to be transferred into processes such as pumping or electrical generation. 


A steam turbine is made up of multiple components, these are:

· Shaft – The shaft is attached to the rotor. This catches the steam to provide movement. The shaft is important because it transfers the force to another process. Shafts require balancing to reduce vibration and bearing wear. 
· Coupling - The coupling is used to attach equipment through the shafts and transfer the movement. These are designed to break if a certain RPM or unwanted force is provided. 
· Rotor - The rotor is used to catch the steam. The blades can come in different shapes and forms. The angle of the blades can be changed to increase the efficiency of the turbine. 
· Bearings - White metal bearings are the most common type used in steam turbines. The bearings feature both a high static and dynamic load capability and can be changed in situ. 
· Governor - Used to control the speed of the turbine and to stop the turbine from running at a higher speed than designed. 

[image: crazy engineering: Project on Power Generation Technology in Steam Turbine]
Image above is of a typical steam turbine found on the refinery.

Due to the demand of steam turbines and the frequent rotating equipment, it is important that frequent checks are carried out on turbines. These checks are done depending on the demand of the component. These checks include:
· Oil change – an oil change of a turbine can be done at any time, the turbine does not need to be offline for an oil change to be carried out. An oil change would need to be carried out if the oil was of a dirty colour, an oil change prevents damages occurring to bearings or seals, as dirt in the oil can damage the surfaces, making them weaker and prone to breakage.
· Trip checks – carrying out trip checks confirms that the trip arm of the turbine works, which is the most important safety feature of a turbine. Trip checks will  be carried out as part of a yearly turbine PM or can be carried out if a nuisance trip arm is detected. 
· Bearing Condition Check – Bearings are checked using a contact check or a vibration check. This will show if the bearing is making contact all around the shaft or if the bearing is emitting excessive vibration. If contact is not complete, the white metal bearing is adjusted by removing the material. Vibration checks are used in conjunction to check bearing conditions without opening the turbine.

Centrifugal Pumps
Centrifugal pumps are the most common piece of equipment within a process. They are used to pump products, utility requirements and oils to systems that require them. 
On a process unit, a pump will almost certainly have a driving force behind them, either a steam turbine or an electric motor. This gives the power to the pump to send the product wherever it needs to go. A pump works on the principle of centrifugal force. The product comes in the suction of the pump, sits on the vanes inside the pump and forces it ways around the pump, moving the impeller inside the stuffing box, which produces force which forces the product out, thus ‘pumping’ it out the discharge to its next destination. 
[image: 1. Main components of a centrifugal pump (Taken from [47])]
The image above shows a simple centrifugal pump and its components.
There is frequent maintenance carried out on centrifugal pumps which include:
· Vibration and Temperature checks – these are done on a period depending on the pumps requirements. For example, a pump that is the most important on the unit which pump product to the heaters will be checked weekly, in comparison to a pump that has a lower demand will be checked monthly. These checks are carried out so early diagnosis can be determined, to avoid the pump having to come offline, or a spare can be set up, if there is no spare.
· Daily gauge checks – these are done again to determine early diagnosis. If a gauge is fluctuating then it can determine an issue with the pump.
· Oil changes – these can be carried out when the pump is online and an oil change will need to be done when the oil is dirty.

Most centrifugal pumps on the unit will have a spare pump on hand, which can be put online when the online pump needs to come offline. The spare pump will have a different driving force, one being a steam turbine the other being an electric motor. 



Heat Exchangers
 Heat exchangers are used in different aspects. Some are used to introduce heat and some are used to cool product, they are called fin fans. 
These are important parts of the process as it sets the product to the required temperature in order to become processed further. If these are not to the required temperature then the products can be off spec, thus not being an efficient process or efficient product. Exchangers are checked daily on routine rounds when an operator walks around their unit. 
When checking an exchanger, it is important to check the inlet and outlets and to ensure none of the flanges are leaking. The flanges leaking need to be detected as the products can be hazardous and can contain h2s which is extremely hazardous. 
It is also important to check the gauges of exchangers as a fluctuating gauge can determine a fault, or a low reading gauge can determine a fault.

When running a process unit, it is important to know the process, know the sounds and sights of a process unit, so that when an unusual noise or sighting occurs, it can  be reported straight away and rectified. This is so that the products produced on the unit or the process the unit carries out, ensures the outcome is to the required spec and to the required demand. 
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Task 2 LO2
	The following task is based on my learning development and capabilities on site.

	Job Position

Trainee process operator, on a Unifiner and Hydrotreater process unit at Pembroke Oil Refinery, Valero.


	Job Description and Responsibilities

Carry out routine checks on the unit and assist maintenance in completing tasks on the unit, to ensure the unit runs safely and efficiently. Routine checks include:
· Checking all pumps and motors for excessive vibrations or excessive heat, which could troubleshoot a problem on the unit.
· Topping up and changing oils for compressors, pumps and turbines.
· Sampling of diesel on the hydrotreater unit. Checking the incoming feed and the end product.
· Checking fin fans and exchangers for any leaks, broken belts or generic damage
Assisting maintenance and locking out equipment and carrying out tests to ensure the work area they’re working in, is safe. Jobs assisting maintenance include:

· Carrying out turbine trip checks with roto department.
· Isolate and de-pressure instrumentation for instrument PMs or instrument changes.
· Isolate and de-pressure other equipment such as pumps and turbines for roto to work on
· Carry out gas testing and area checks to determine if the area is safe for maintenance to work in.
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Current Development Action Plan

As of January 2023, I was offered a trainee position on the Unifiner process unit at Valero in Pembroke. Being a trainee means I will be following and tracing process lines from start to finish and learn the unit to ensure I get a good knowledge and understanding, meaning I can run the unit safely and professionally on a permanent basis. 
Once I have learned the process lines and the maintenance activities that go on with the different equipment, I will have a walk around with the head of the unit and a written test to confirm I understand the unit. Then I will have a consolidation period where I will be analysed for 6 months to determine I can run the unit safely and efficiently and be kept on permanent. 
As time goes on, I would like to progress and learn other units and even a panel on the unit, to further my knowledge and understanding. 


Technical Competence

The following are different training courses I have completed that show my competence within the refinery. They are all company certified certificates, meaning I have undertaken the required training and pass the required tests.
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The following is assessor feedback from my NVQ report. The report was based on a removal of a turbine. 


	Description of the Training Programme

	Year 1:

· College based, learning different trades such as; Pipefitting, electrics, mechanical fitting, welding and project based. The project was to make a mechanical can crusher, from recycled products.
· Half terms and Easter – spent on site getting to grips different areas and basic knowledge of the site.

Year 2:

· Site based, went into the Rotary equipment department for 18 months to gain a knowledge of pumps, turbines and machines that fabricate metals. 
· Day release once a week, to complete NVQ Level 3 in mechanical and finish BTEC Diploma off.

Year 3:

· Still in roto department, moving over to process operations. Gaining a knowledge of different process units and areas within operations. 
· Day release to complete first year of HNC, which includes; Maths, Mechanical Principles, Environmental Impacts, Maintenance Strategies and Process Control.

Year 4:

· Process operations, rotations still ongoing around different units.
· Day release to college to complete year 2 of HNC; Process Safety Management and Process Engineering Practice. 


Upon completion of the 4 years, I will have obtained HNC in process Operations and an NVQ Level 3 in Mechanical, which will aid me in the future.








Unifiner Process Unit and Maintenance Activities 
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Mark Andrew Jones

54 Arthur Street

Pembroke Dock
Pembrokeshire

5472 GEN

16 Novembe 1993
07528775311
Markjo93@idoudcom

PROFILE

For the last 3 years, | have been working towards getting 2 permanent position
5.2 process operator at Valero. | have undertaken various tasks and completed.
rent courses in order to obtain this position.

Prev

usly, | had been studying in Coleg Sir Gar in Ammanford, completing an
electrical installation course, which mainly covers domestic installation,
However [ am keen to learn other aspects as it would further my knowledge and
help me get further in the future. I would like a new challenge s previous
emploees have disrupted my learning. | am also willing to travel for any
required training, courses gl

Lam hardworking, reliable and ambitious and like to work to a consistently high
standard. 1am more than happy to work any hours needed, whatever the
environment. 1 have good communication skills and enjoy interacting with
people from all social backgrounds. I can work on my own and work as part of a
team, as the past 2 years | have been working solo, going into peoples houses and
completing jobs to how they required. I will always give 100% in any task Iam.
given and will find a solution to any problem that is presented to me. If unsure of
any task given to me, [ will always ask for advice and do my best to complete the
job to the standard that's needed. I obtain a full UK driving license.

EDUCATION

2005-current:  Pembroke Comprehensive School
ALEVELS

LT. Applied Science, Sports Studies

2008-2010 Pembroke Comprehensive School
GSCE

Sports Studies, English Language B (3)
English Literature
Science, Welsh, History,
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Geography <)

IT. Merit
'WORK EXPERIENCE
2011 Sky Electrics Limited - 1 week
Assisted with a variety of tasks and gained knowledge and
valuable experience in electrics.
ACHIEVEMENTS
2011 ECITB Safety Passport

Engineering Construction Industry Training Board
CCNSG National Safety Group Safety Passport

2013/2014/2015  Callege

2015-2018

Level 2 wiring and testing electrical circuits (Pass)
Level 2 working in engineering (Pass)

Level 2 principles of engineering technology (Pass)
EAL Level 2 NVQ diploma in performing engineering
operations

Working safely in an engineer
Unit Credit5

Carying out engineering activities effciently and
effectively Unit Level 2 Union Credit 4

Using and communicating technical information Unit Level
2 Union Credit 4

Wiring and testing electrical equipment and circuits Unit
Level2 Union Credit 14

Forming and assembling electrical cable enclosure and
support systems Unit Level2 Union Credit 13

Assembling, wiring and testing electrical panels/
components mounted in enclosure unitlevel 2 Union credit
14,

Year 2 Practical in Electrical Installation

Level 2

g environment U

Coleg Sir Gar (Ammanford)

Level 3 City + Guilds 2365 Electrical Installation
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Understanding the practices and procedures for the preparation and installation

of wiring systems and electro technical equipment in buildings, structures and

the environment, Level 3.
Understanding the practices and procedures for overseeing and organizing the
work environment (electrical installation) Level 3
Understanding the principles of planning and selection for the installation of
wiring systems and electro technical equipment in buildings, structures and the
environment, Level 3.

Understanding Health and Safety legislation. practices and procedures (Installing
and maintaining electro technical systems and equipment.) Level 3.
Understanding environmental legislation, working practices and the principles of
environmental technology systems, Level 3.

Ihave certificates for most of these qualifications, however awaiting on others,
but can provide if needed.

2019-Present - Rembroksshire College

NVQ Level 3 in Mechanical
HNC Year 1 Process Operations
Currently working towards HNC Year 2 in Process Operations

EMPLOYMENT

August2019-Cyrrent  RSD Technologies (Valero)

Understand Health and safety Legislation a the refinery
Complete Daily Tasks given to me

Run Process Unit

Problem salve issues that arise in the workplace

Risk Assess obs daily

Take samples of diffeent products

Overhaul pieces of equipment

uly2015-2019  RobMorgan Electrics, Tenby

o Provide a well mannered and quality service to the requirements of
employer and clients.
o Listen to instructions that have been given to me.
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o Occasionally work in 2 team, but mostly work on my own, crawling
through lofts, under floors.

o Ensure that | keep the work area safe and hazard free.

o Always clean up after any job complete,

o Working in any weather, to ensure a job gets completed to 2 high

standard.

2014 toluly 2015

2013-2014

2013

2012

2011

2010

Gem Services, Ty Gwyn Mathry,
john Morley Electrical Installation, Milford Haven,

o Provide a quality of service to customers’ needs and
standards.

o Be well mannered whilst entering and workingin a
customers’ house,

o Workwellin a team to get a positive outcome at the
end of each job.

o Ensure the site/work area | am working on is always
clean and hazard free, avoiding all means of injury.

Tudor Lodge. [ameston.

o Provide an efficient friendly and well-mannered
service to customers.

o Worked under pressure, hat
orders at the same times, w
other jobs that need doing.

o Having the responsibility of cashing up hundreds of
‘pounds and ensuring the entire restaurant is clean
and locked up correctly.

o Attend to any queries or needs customers have.

to take numerous
keeping on track of

Dinosaur Park, Tenby

o Provide an efficient friendly service to users of rides
always considering health and safety.

o Worked effectively on my own or part ofa team

o Attend to all customers needs providing a quality of
service for all ages.

Pembroke Power Station

* General office admin work

* Assisted on site identifying health and safety hazards
and policies.

* Provided a service to senior members of staff

Wilksinsons Store, Pembroke Dock
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* Provide a quick efficient and friendly service.
* Attend to all needs of customers and deal with any
‘problems that may arise.
* Position of trust using t
‘money.
* Cleaned store and reorganized stock for following day.

and handling large amounts of

2010 Folly Farm, Begelly. Pembrolseshire:

* Served customers, paying attention to hygiene and
Health and Safety Regulations.

* Time management to multitask.

* Worked on a variety of workstations and adapted to each
role.

INTERESTS

Iam a keen sportsman and play rugby for Pembroke RFC. I also play football for-
‘Hundleton AFC. I have rarely missed  game unless work priorities have made it
inevitable, which evidences my dedication and enthusiasm for something I am
passionate about. 1 also like to spgialiss, meet new people and spend time with
my family and friends.

Tam computer literate and have excellent knowledge of Microsoft Office,
including Word and PowerPoint.

Lam currently employed by Rob Morgan Electrics who has helped me to develop
my knowledge about electrical installation to domestic properties. I still assist
Tudor Lodge in [amestop, when they are short of staff.

1eft John Morley due to the fact that the funding for my apprenticeship was for
one year and this came to an end. | am looking for a new challenge 25 | feel as |

have gone as far as | can go with my current employer.

REFERENCES AVAILABLE ON REQUEST.
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Valero
Hereby certifies that

Mark Jones

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

Pembroke HES Safety Talk - Initial Response To Small (Incipient) Fire (Site Specific) (PM-PLT-S-000-42B)

01/11/2023 01:01
Training Date

Valero Energy Corporation  One Valero Way = San Antonio, TX 78249-1616.
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Valero
Hereby certifies that

Mark Jones

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

Pembroke LOTO refresher training (Site Specific) (PM-PLT-S-000-688)

10/07/2021 09:10
Training Date

Valero Energy Corporation  One Valero Way = San Antonio, TX 78249-1616.
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Valero
Hereby certifies that

Mark Jones

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

Pembroke HES Safety Talk - Process Safety and Process Safety Management (Site Specific) (PM-PLT-S-000-31B)

10/07/2021 08:48

Training Date

ro Way = San Antonio, TX 78249-1616.
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Valero
Hereby certifies that

Mark Jones

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

Pembroke HES Safety Talk - Waste Management & Segregation (Site Specific) (PM-PLT-5-000-57B)

01/06/2022 10:06
Training Date

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

Mark Jones

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

Pembroke HES Safety Talk - Respiratory Protective Equipment (Site Specific) (PM-PLT-S-000-48B)

04/04/2022 03:59
Training Date

San Antonio, TX 78249-1616
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Valero
Hereby certifies that

Mark Jones

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

Pembroke HES Safety Talk - Valero Electrical Safe Working Practice (Site Specific) (PM-PLT-5-000-02B)

04/12/2022 07:56
Training Date

Valero Energy Corporation  One Valero Way = San Antonio, TX 78249-1616.
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Valero
Hereby certifies that

Mark Jones

Has satisfactorily completed the training and testing requirements for compliance.

Safety System Changes (Site Specific)
Class Title

Instructor

PM-PLT-S-000-211 1.25 (VRPM) Main Lecture Room, Pembroke Refifiéf95/2022 10:15

Course Code Duration (Hours) Training Location Training Date

Valero Energy Corporation + One Valero Way + San Antonio, TX 78249-1616.
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Valero
Hereby certifies that

Mark Jones

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

Confined Space Entry - SWP (Site Specific) (PM-PLT-S-009-01L)

08/10/2022 05:09
Training Date

Valero Energy Corporation  One Valero Way = San Antonio, TX 78249-1616.
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Assessor Feedback:

5301
Wite contains some good details, and photos of Mark carrying out the work this ensures the write s reliable evidence, the write up contains a very
‘ood balance of both

‘Well done Mark a good effort if the write can have an employer witness testimony to support the evidence this can be add to your portfoti.

Wite up covers uaits 001.002 103 104. unit 106 it contains a good account on how the set tasks were completed during Mark's participation.
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