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Process Engineering Practice Element 1

Introduction

The purpose of this assignment is to outline the tasks and maintenance undertaken

by personnel within their working area. Also, to show an understanding into the /
maintenance and operation of key process equipment. As well as this, this

assignment will depict the levels of responsibility of personnel within the process

industry.
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Task 1 (LO1)

When working in the process engineering environment on Valero refinery there are
many operational and maintenance activities carried out that include a various

amount of key process equipment some of this equipment is listed below.

e Compressors- used to compress a number of gasses and vapours in different
areas

e Pumps- used to transport different substances all over the site

e Drivers- Motors, Turbines and engines

e Pressure vessels- Separators, Distillation towers, KO drums, surge drums etc.

e Auxiliary systems- Seal pots, Lubrication systems cooling systems

¢ Heat exchangers- Fans, tube and shell type, welded plate types used to

efficiently heat or cool medium over site

Operations personnel (the author is referred to as operations personnel throughout

the text), are required to carry out many tasks to ensure the processing plant runs
safely and efficiently. During the normal working shift operations personnel com;e}e(

tasks falling into categories such as maintenance, replacements and preparation of

equipment for the maintenance personnel. At the start of each shift the operator

completes a handover between the shift finishing and the starting shift to establish EL/rOIQ’tCQ
any conditions and occurrences that the new shift should be aware of. This is done .
in written and verbal form to allow for the ops to be able to refer back to turnover Ge H{‘j

information.

After the handover, ops personnel usually do a start of shift check on their area,
during this check the operator should be noting process conditions on key pieces of
equipment such as the pumps, motors, turbines, seal pots, compressors, heat
exchangers, fired heaters and vessels. The purpose of noting)ée conditions is to
identify any unusual conditions that could lead to process upset or equipment
damage. Also, during the start of shift checks, the operations personnel gkiould take
samples of key areas such as feed and product to determine what is eZe:ng the
unit and whether the end product is on spec before being sent to storage or other
units. The next task on the start of ghift check is to drain any knockout pots or
separators/coalesces/absorber%e media they are meant to be extracting from
the process. The purpose of this is to keep the levels of these vessels within their
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acceptable limits. When draining the knockout drums for equipment such as
compressors it is important to ensure the level of liquid in the drum does not

As well as a start of shit routine, operations personnel are assigned with tasks to
help assist the maintenance departments. These tasks can consist of the foI%:

e Isolating Turbines
e |[solating Pumps

¢ |[solating Motors

The reason for isolating this equipment can range from planned maintenance to
reactive maintenance due to equipment failure}?mrin-between. Steam turbines

are used to convert steam flowing through the #rbine into mechanical radial energy

that can be used to drive equipment. Steam turbines follow two principles to Figure 1
convert the steam into radial energy, the first

is; impulse action is used in the striking of/ / ,/Bld Impuj

the rotor blades by the steam. The second l o

principle is that power is extracted when the Wheetand Nozzle Detail

steam escapes the blades at high velocity \a_w Figure 2

this is called reaction. Figure 1 shows thfe > seamme

basic working principles of a steam turbine.

Pumps are used to transport liquid around the plant.
Pumps contain an enclosed system with an impeller that
has vanes that transport product from the sugction inlet

by using centrifugal force to pull the progddct through the

middle of the impeller and pushing itthrough the vanes

and out of the discharge line. Figure 2 depicts a simple

centrifugal pump. The most common type of pump used
on site is the centrifugal pump, which is used due to its capability to pump large
volumes of product at high velocity. Centrifugal pumps can be single stage or multi
stage, this is as multistage pumps can increase the pressure more due to passing
the product through multiple stages. As these pumps are centrifugal, there are a
number of rotating elements within the equipment. This factor means that

maintenance personnel have to maintain these components, common reasons for

pumps being out of service for maintenance are: \)0 O(jJ(/ Je W(QJ'Q
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e Seal failure
The seals on pumps and turbines can be mechanical, tandem or packing.
When a mechanical seal fails, there are two types of corrective action that can
be initiated. The first job which is usually done when equipment needs to be /
repaired quickly is seals and bearings replacement. This is usually completed
without removing the pump from its line. Therefore reducing the time and man
power/resources used. Seal and Bearing jobs are exactly what is expected.
The job is completed by removing the bearing housings and seals and
replacing the seal and bearipz:efore refitting the bearing housing.
When a pump is taken out for full overhaul, the pump must be removeg’ and
transported to the workshop. As the pump is in for full overhaul, th%u;’np is
stripped completely before being inspected for damage/ wear etc. usually this
happens when the issues of the pump cannot be solved by replacing the
seals and bearings. The full overhaul of a pump is a long and complex task
that can consist of stripping the equipment to sub assembly level, replacing or
reworking worn and damaged parts, balancing and fitting new items,

machining, hand fitting tasks, cleaning and re-building the equipment.

e Bearing failure
When bearings fail, pumps and turbines can bewésubject to high vibes,
low outputs and high temps, this is as the rotating element that has been
supporting the radial forces has become damaged or has failed gcémpletely.
Bearing failure will mean that maintenance personnel would have to inspect
the equipment before deciding if the damage created is bad enough to
warrant a full overhaul or a simple replacement of the pump or turbine

e Low flow
Low flow from pumps can depict that there may be a problem with the impeller
of the pump. This would entail that the pump will need to be removed from
service and the impeller will need to be inspected before the choice o
replacement or repair is made. /

e High vibes
This can be caused by issues such as bearing failure or contaminants in the
pump and could lead to many future problems.
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Isolating equipment is an essential task in operations tasks. The purpose of
isolating equipment is to ensure the safety of the personnel working on the

equipment. This task consists if
L

Figure 3

ensuring the equipment has no

———————————————

power supply attached and there

is no flow of product, cooling
water, lube oil, seal flush media
etc. Also, when isolating
equipment such as turbines and
pumps ops are tasked with
draining the equipment so it is empty from product/ steam etc. In figure 3, you
can see that there are multiple components that need isolation when ensuring
a common piece of process equipment is isolated ready for maintenance. In
this case there are multiple isolations to be made to this pump, such as:

e Electrical Power

e Other sources of energy to the driver

e Suction and discharge of the pump

Preparation of Pressure Safety Valves for Removal, Testing and Refitting

PSV prep is an important part of operational tasks, the reason for preparing PSVs

before removal is to ensure that it is safe to commence work on the PSV. When /
preparing a PSV for removal, operations are instructed to isolate the valve by

blocking in the lines, de-pressure the valve and ensure the are area is safe for
maintenance to remove the PSV. Also, when preparing the PSV for return, the

operator is tasked with ensuring the line is still isolated and de-pressured, this could

consist of venting the lines again due to pressure build up.

Filling Lube Qil Systems

Within the refinery there are multiple types of lubrication systems for many different
pieces of process equipment. The use of multiple forced oil and wet sump lubrication
systems mean that the operations personnel must ensure that the oil levels in all
lubrication systems form pumps, motors, compressors and turbines are kept to the

correct level to avoid the degradation of process equipment. The theory behind
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lubrication systems is to prolong the life by cooling the system, reducing friction

between mating faces and displacing material entrained in the system.

Filling Seal Pots

Seal pots are important parts of equipment fitted to the
pumps with the purpose of stopping the process fluid
flowing through the pump from leaking out of the
pumps. Some of these pumps are fitted with “Thermo
siphon” seal pots. These seal pots work by using a

fluid which flows in a circuit through the seal and beck

The importance of keeping the correct liquid level

To Flare T

Pressure top
up connection

Normal fluid level

If seal pot level too
high.

Thermo siphon seal pots

Figure 4

Pressure gauge or
transmitter indicates
seal failure

Normal thermo siphon action

Warmer less dense fluid flows in an
upwards direction caused by the force
exerted by the cooler denser (heavier)

fluid moving downwards.

- The heat is released into the vapour
space above the fluid level and the
cooler fluid sinks to the bottom of the

-~ pot.

to the pot. This circuit flows by the heat transfer that

There is insufficient
vapour space for the
heat to be released by
the rising fluid
Thus the fluid is not
cooled and flow reduces
or stops. Resulting in
it possible seal failure

occurs when the cooler heavier liquid flows in a

downwards direction towards the seal where

Cooler (heavier)
If seal pot level too seal fluid flows

low.

absorbs heat whilst cooling the seal then, the warmer

downwards to cool
the seal, pushing the

There is insufficient fluid ‘warmer lighter fluid

Warmer (less dense)
seal fluid rises up into
the seal pot to cool

lighter fluid rises upwards and back into the pot, where

to allow residence time
in the pot, and thus the
release of heat
The fluid becomes too
hot and does not cool
the seal chamber / seal

upwards

Seal

the heat is released into the vapour space. If this level

Chamber

Resulting in possible
seal failure

is not maintained in the pot at the correct level the seal
can leak, causing a large number of problems. As

shown in figure 4, the thermosiphon pot circulates oil through the system.

Permits: Operators on plant are required to undergo gas and area tesjgto ensure that
maintenance personnel can carry out their work in a safe environment. The purpose
of the gas test is to ensure the area is safe for hot works which include the use of
non-intrinsically safe equipment by checking the oxygen levels, the Co2 levels, the
H2S levels and the level of explosive limit within the area. The area checks ensure
that the area is safe from hazards that will cause health and safety risks when work
is done in the area. If there are any implications which mean the following checks are
failed, for instance high H2S or explosive level, then the permit cannot be issued until
the issue is resolved. Also, the operators issue the permits to the m;/'ﬂé:ance staff
and ensure they fully understand and comply with the permits whilst undergoing work
in the area and on the permitted equipment. To accompany the checks, equipment
must be isolated so there can be now energy supplied to the equipment that could

cause a health and safety complication.
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In conclusions, as an operator on Valero Pembroke refinery there is a wide array of
tasks to undertake in order to ensure that the plant can run and be maintained with

minimum risk, disturbance and loss of profit and energy.

AA% ..edl'a)ﬁ«/lce 0% %Ic)u @U/%j;i/tg o (kefe &qués}-
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Task 2 LO2

Curriculum Vitae
Harry Thomas-Dawe Figure 5a
5 Woodbine Terrace  Pembroke, Pembrokeshire, SAT1
4PQ

Phone: 01646 683077 © Mob: 07585 906504 1 E-Mail:
harrydawe miail.com

DOB: 24/08/1998

Full UK Driving Licence

Objective

To have the opportunity to build upon my education and use my qualifications to secure a stable
fimancial future for myself. To be part of an nmanE&ﬁm that iz prepared to imest in my future at the
same fime gaining knowledge and experence to repay that investment back, and by showing
dedicaticn and loyalty.

Work Experience

The Dial Inn, Lamphey 04/2015 - 01/2016

Emploved has a waiter in a local restaurant, duties included customer relations, taking orders,
assisting all staff and carrying out general duties in a busy environment

Oakwood Theme Park 2016-201T7

Employed as a catering assistant for the 2016 and the 2017 seasons.

South Hook LNG

Participated in a weeks work experience to gain knowledge and skills within the gas industry.
Undertook work with JOP civil engineering for 1 month August-September 2015,

3 Years of an operations and maintenance apprenticeship at Valero Pembroke Refinery in which |
have undertaken city and guilds level 2 and 3 courses and a HMC in operations as well as spent time
with the maintenance department and the operations department to assist and learn the work done by
both departments.

Pambroke School 049/2011 to 08/2017
Mathematics — C
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Figure 5b

English Language - C

English Literature - B

Science - G

Additional Science - B

Geography - G

History - C

Spanigh - C

Welsh Language - B

Welsh Baccalaureate — Intermediate Diploma
Sports Studies BTEC level 2— Merit
Sport Studies level 3- Merit

Learning Area Program: BTEC 30-Credit Diploma in Engineering & New Advanced Welsh
Baccalaureate Pembrokeshire College September 2016- June 2017. Grade: Distinction, Merit.

» Pembrokeshire College.

o Units Studied: Health & Safety in the Engineering Workplace, Mathematics for
Engineering Technicians, Mechanical Principles, Electrical & Electronic Principles,
Properties & Applications of Engineering Materials, Applications of Mechanical Systems
in Engineering, Engineerng Drawing for Technicians in Engineering, Engineering
Secondary and Finishing Technigues, Welding Technology & Machining Techniques.

= BTEC 90-Credit Extended Diploma in Engineering & New Advanced Welsh

Baccalaureate Pembrokeshire College September 20117- June 2018. Grade: Merit, Merit,

Pass /
» Lewel 2- City And Guilds In Mechanical Engineering
» Lewel 3- City And Guilds In Mechanical Engineering
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Figure 5c

| am a good team player having represented Pembroke at Rugby, currently playing for the senior
team. | like participating in most types of sports and enjoy keeping fit by going to the gym and
running. My hobbies also include cycling and kayaking.

Hobbies

References

Contact: William Bateman Engineering Lecturer.
Address: Merlins Bridge

Haverfordwest

Pembrokeshire

3AB1 182

Telephone: 01437753420
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Job Description

Process Operator:

Pembroke refinery employs staff in order to run the industrial process in a safe and
efficient manner. The use of operations staff allows for 24/7 coverage of the units
within the refinery. The base description of an operator entails the tasks of running a
unit to ensure the process and products meet the required standards by looking after
equipment, liaising with maintenance staff, measuring and adjusting process

variables and maintaining a safe and reliable process for their unit.

Person Specification

21 Year old process operations apprentice working on Valero Pembroke Refinery.

Relevant Knowledge

Due to previous experience working within an industrial process environment at

South Hook LNG Terminal, a level of understanding into industrial process, process
environment safety, organisational emergency requirements under COMAH /
regulations, hazard recognition and prevention in dangerous process environment

and an acquired understanding of the importance of environmental factors of

industrial process has been obtained whilst proving the ability to work safely and
efficiently in an industrial environment. As well as work experience into the roles of
process operations, mechanical engineers, environmental and safety representatives

and chemical engineers whilst at South Hook LNG Terminal.

Currently starting the third year of a process engineering apprenticeship which
depicts a level of learning over the first two years and further learning within the third

year to ensure a proper understanding into working within the refinery environment.

Skills and Attributes

Hard working in a team and individually with the ambitions of bettering self-
knowledge and being involved in the improvement of the workplace in any way that

can be helpful to colleagues and company.

Qualifications (relevant to job specs)

GCSE:
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Maths - C

Science - B

Additional Science - B

Welsh Baccalaureate Level 3 - Merit

BTEC Level 3 Extended Diploma in Mechanical Engineering — Merit, Merit
City & Guilds Level 2 and Level 3 in Mechanical Engineering — Merit, Merit
Certificate of NVQ Level 3 in Mechanical Engineering

Completion of various listed cite based training modules found in appendix.

Evidence supplied in appendix.
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Figure 6
Development Plan
What are my | Which goals need to When do | want What obstacles How can | improve Where can | go Review:
big happen first? to achieve this? might get in my my chances of for support? How am
goals? way? meeting my goal? | doing?
Finish + Complete College By the end date of | Not completing the Work hard, perform in work +  College tutors Making
Apprenticeship learning the apprenticeship | set work and not and in college e Training and Progress
« Complete operator | (2022) performing in the development staff g
training working environment site

e Other staff on site with
experience and valuable
knowledge

Gain

Complete Apprenticeship

At the end of the

Not finishing my

Perform in work and in

+  College tutors

Progressing

Employment apprenticeship apprenticeship college to ensure | have the e Training and through
required knowledge, development staff on apprenticeship
experience and site at desired
qualifications e Other staff on site with employers

experience and valuable
knowledge
Progress *  Complete After employment | Not gaining Perform in apprenticeship *  Training staff Completing

Through the
Ranks

apprenticeship
*  Gain employment

employment

and continue to perform
when gaining employment

®  Other staff with valuable
knowledge and

apprenticeship
and relevant

information training
Improve My + Gain employment | During and after Not finishing college, Perform in college and in *  Training staff Completing
Learning and to further apprenticeship and | in work training and work and take on extra e Other staff with valuable | apprenticeship
Experience experience in job apprenticeship. training to further knowledge and and relevant

*  Finish college and

knowledge

information
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Appendix
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Valero
Hereby certifies that

Harry Thomas-Dawe

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

Pembroke - Steam hammer fraining for operations 2016 (Site Specific) (PM-PLT-5-000-24B)

09/11/2020 08:18

Training Date

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

Harry Thomas-Dawe

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

Recertification test for generic plant operator duties (PM-ART-Q-000-051)

12/02/2020 07:A7

Training Date

Valero Energy Corporation « One Valero Way + San Antonio, TX 78249-1616

Page 19 of 21



Process Engineering Practice Element 1

Valero
Hereby certifies that

Harry Thomas-Dawe

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

Confined Space Entry - SWP (Site Specifc) (PM-PLT-5-008-01L)

10/14/2020 02:32

Training Date

Valero Energy Corporation « One Valero Way + San Antonio, TX 78249-1616
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