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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:

e Pumps,

e Compressors,

e Turbines,

e Heat Exchangers,

e Fired Heaters,

e Columns,

e Reactors,

e Tanks and Vessels,
e Valves and Piping,

e Motors.

Introduction

Within the petrochemical,jnﬁustry, operational and maintenance activities are an
integral part of everyday work to ensyré that the day to day running of the refinery

and to keep essential pieces of equipment in good working condition.
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Operational activities are carried out shiﬁly by operators within their own units and
consist of routines which are set out a—n-(ﬁgllowed. This includes level checks, pump -~
checks, sampling, draeger testing and overall visual checks of essential equipmegt.
These are important as they will give an indication of how the unit is/running and
whether any immediate changes need to be made or any actions tobe taken. There

are also a number of maintenance activities which are carried out to ensure the
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smooth running of the plant and essential equipmerit. These are carried out by the
maintenance teams on a schedule and will be done to create as little disruption as

possible.
Pumps

One piece of egaipment which requirgs-operational and maintenanee activities to
ensure the smooth running of a unit and to make sure the process can be completed
is a pump. Pumps are found on every unit and are used to move fluids from one
place to another. Operators will carry out daily checks on pumps as part of their
rounds known as visual PM’s. This includes checking the physical condition of the
pump to check for any damage, recording whether the pump is in.s€rvice, on
standby or with maintenance and to also record pressures. Pumps will also need to
undergo quarterly checks where the operator will measure the vibration levetS and
temperature of different components. Using a vibration tool and a temperature gun
the operator will record the vaiues and input them into the handheld device which is
uploaded to the Valero system. This will allow for the condition of the pumps to be
continuously monitored and any issues can be predetermined or predicted using
trends. Another task which is carried out by operations or(pumps IS pump swaps.
This is where the operator will start up the spare pump (if/'r(is in standby) to ensure it

runs correctly and to make sure it does not become seized.

As well as the operational activities that are carried out on the pumps, there are also
a number of maintenance activities/ carried out by contractors from different
departments. One maintenance activity which is carried out is pump PM’s by the
mechanical department, during this the contractors will carry out vibration and
temperature checks (in more depth than the operat/afs), a full cpamge of lubrication
oil and trip checks to ensure turbine driven pumps will cut out if they are running at

too high of a speed.

compressors

Another piece of equipment which requires continuous maintenance and operational
activities is a compressor. Compressors are essential pieCtes of equipment on site as

they are used to compress gasses into liquids by increasing the pressure. Ther;are



a number of operational activities which are carried gut on compressors to epsure
they run efficiently-and to prevent any issues from occurring. one activity which is
carried out by operators is reco,l:ding the temperature and pressure readings on
gauges and entering them into the handheld device. Furthermore, checking the oil
levels within the compressor is anotheyactivity carried out by operators. This is
typically done during the operators’ morning rounds in which allcritical equipment is
checked. It is important that the oil levels are kept to a good level so to ensure that
there is sufficient lubrication for the movirg/parts so that they do nét overheat. The
operator will then also top up the oil level using air driven pumps to ensure that there
is a good level. One other activity corpleted by operato’rs with compressors is
draining the eXcess liquid to the-rains. This is typicélly done once or twice a day

depending on the procedure for the compressor.

There are also a number of maintenance activities which are carried out on
compressors to prevent damage or repair any issues whieff have occurred. One
maintenance activity which is carried out is dope by the instrument department who
will complete routine checks of the instrumentation on the compressors to ensure
they are working correctly and giving the cefrect readings. This will include checking
digital gauges such as pressure gauges, temperature gauges and lEvel gauges. To
do this they liaise with the control operator for theunit to compare readings on both
the panel and in the field. It isAimportant for)hese checks to be completed to ensure
that the indicators are calibrated correctly and will show the correct values on both

the panel and in the field.

Valves

Another type of equipment that is essential in the day to dayfunning of the refinery is
valves. They are used to control flow through a set of pipes and there are a number
of different types of valves which are used. The most common type of valve is a gate
valve. This is typically operated manually by turning a valve wheel uﬁng a wheel
key. As these valves are used so often, it is important that they are regularly greased
to ensure that they do not stick and can be operated smoﬁthly. Furthermore, for
valves that are not often used, it is importantthat they are exercised’and greased to

ensure that they do not seize and are able to be used when needed. This is part of



level one maintenance that is expected of operators on their unit to ensure that all
the valves are in a good condition and able to be operated. Furthermore, control
valves are often used to control the flow of fluids into vessels, it is essefitial that
these valves are in good working order. To ensure that the valveS/ée working
correctly the control operator will exercise them. When doing thi; they will work with
the instruments department to make sure that the position of tpe valve in the field

and to calibrate it if it does not provide the same expected value.

Other Equipment

There are many other pieces of essential equipment that requires operational and
maintenance tasks to be carried out regularly. One piece of equipment is a fired/
heater, they are used to heat up the process fluids before entering the reactors so
that they are at a high enough temperature for the chemical reaction to taléplace. It
is the role of the unit operator to regularly check theh/n&:ters to ensure that they are
in a good and safe working condition and are free from@y damage or visible signs
of wear. During these checks, the operator will check using the peepholes on the
sides of the heaters and will Ioo}y’ﬁside to check the condition of the piy»s to make
sure there are no hot spots which would cause the tubes to become brittle and could
cause them to burst. They are also checking to make sure that theﬁames are firing
correctly and that fHe correct number of burners are on and that this matches up with

what the panel operator sees.

—_—

Another type of equipment that is checked ro%ely by operatpéis vessels, this
could include flare grams, surge d‘ﬂms, knockout pots and separator columns. It is
important for the operator to check the level gauges or sight glasses on tpe/sides of
the vessels to ensure they give the same reading as is showing on the panel. If the
levels to not match therf'there is most likely an issue witrﬁ]e transmitter and will
need to be worked on by instrumentation. With a lot of vesSels, it is important to
drain off any fluids. For example, ov/a knockout pot, water will droﬁ the bottom as
it is denser than the hydrocarlons, the operator will then open the valve to allow the

water to be drained off.

Turbines and motors are critical parts gfpumps as they are the drivers4vhich cause
the impellers to rotate and push the fluid through the pump. It is important that these
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operate smoothly to ensure the pump can still run. There are a p-a’mber of different
tasks that are carried out to ensure the pumps and turbines work to their full potential
and ensure they are @able. One task carried out by opera(Gns checking the oil
levels in the denco bottles and the governors, it is important that the oil levels are
sufficient to allow for luprication of the moving parts 10 ensure they do not get too
hot. It is also important to ensure that if the pump runmﬁg off the turbine is on
standby that the warm up line is open to allow hot steam to flow through the turbi
and ensure that it is wafm so it can be started immédiately if the main pump trié‘e
Maintenance/will also carry out a number of different actiVities on the turbines to
check they are in a googdworkitrig conditioprand will meet specific requirements. This
includes carrying out trip ghecks by increasing the spegd to make sure it will trip if it
surpasses the set poipt. During this planned maintenance activity, the maintenance
workers will also completeéfull oil change where they szdrain all of the current oll
in the turbine (and the pump), and then fill it with new clean oil €0 that any sediyent

or solids which have accumulated in the/oil can be removed.

Task 2 LO2
In order to demonstrate your knowledge, understanding and
responsibility within the process industry, you are required to provide the
following evidence

e CV, current job description and person specification.

e Your current development action plan.

e 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.

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

e Evidence of application of knowledge and skills as well as your
responsibilities and autonomy when carrying out key work activi-

ties.

Job Description

Training as an operator on the Platformer unit in refining on B shift.

Specification

Carry out routine duties on the unit including equipment checks, sampling, complet-
ing handheld procedures. Liaising with maintenance department to complete work

orders. Responding to calls to make moves on valves and pumps.



Cardiff Metropolitan University

Tasker Milward 2007-20:14 running piant within electrical mai Wi carried out
LU ke the regular day to day aciiities such as PM jobs an mators and starters
Alevel and removing ignitors from the heaters and testing them. | also spent
Eden Wekh € time at the tabletop working with the electrical turnaround team warking
PE i} with temparary lighting where we would install and remave them from
e units, test them and fix them.
GLSE
Experience _ In February 2022 | began on rotations with operations. My first rotation
201 rﬂm‘*‘-’-—: compiex was 51 cracking and clefins where | gained a lot of valusble
Wa cluding delivery driver, checkouts, warehouse » Tesco Physics A experience fram the operators in my first taste or what it was like to
Haverf b wiork in that area. | spant 2-3 weeks in each unit with a number of
Apell 2012 - Aagust 2018 Chemisi A different operators. During this fime | worked clossly with the operators
7

Facilities Support DFficer » Papbirgkishiie County Couneil

Personal Statement

and shadowed them as they completed their dally routines. | was also
given increasing responsibiity to carmy out certain tasks such as
sampiing, dipping, taking prassure, temparaturs and level readings,

[
I'am very reliable, punctual and trustwarthy, and fe=l | am a very wel- RE c using the |ntelalimp handheld device and compleing vibration and
respected member within my calleagues. | have pood leadership and Wekh gy, P temperature checks on purnps. | also assistad the: operstors in athar
tesmwork skills. | also work very well under pressure and wark well with Key Skills routine tasks including pump swaps, turbine st ups and warking with
my colleagues and in & team environment. maintsnance.
Punctuality
a

| arn very kesn and 3 quick lzamer and am not afraid to try anything
new. | have a good sense of hyuppgur,and in gensral have good inter-
personal skills. | am a good fistener and | am good at taking on any
advice given.

valero

| began the Valero apprenticeship in September 2018, where | was full
tine in college completing the BTEC level 3. This includsd modules
such as hand fitting & tuming practical, mathematics, wedding practical,
slectnical principles etc. During this yesr | also completed two wesks on
site at Valkero firstly in the hanical and instn. i

and secondly in the electrical and planning departments. | then began
wiorking full time on sitz in the electrical maintnance department

In 2021, | allso participated in the Cracking & Cll=fins tumarcund with the

| then mowved to Blending and Shipping for my second set of rotations, |
found this wery rewarding as | feft more comfortable in an operator role
due to my increased experience. Because of this, | was able to take on
more respanczibility and becorme mone independent. This including
camying out tasks such as testing in the waste water [ab, sampling and
dipping with the tank farm technicians. | also spent time on the jetty
wihere | helpad to berth ships and participate in the handover tasks with
the crew membars of the ships. | belizve my tims spent in blending and
shipping was extremely beneficial a= | gained a very good
understanding of the site as a whole and | got to se= the other side of
operations away from the wnits.

During 2022, | began on rotations with operations, in which | would move around the
different units on site and follow the operators on each unit as they carried out their

daily tasks. During this time, | would learn the role of the operators and the jobs that /
were specific to each unit. | was given a task list at the beginning of the rotations with

a number of different familiarisation, and practical tasks to carry out and complete a/
review of to show our understanding of the topic and to show what we had looked at

to complete the review. The table below shows my development plant which was

created at the start of the rotations to track my progress, it outlines what | achieved

at each stage and what my next step was. This was completed alongside my merﬁr
who would discuss with myself where he believed | was working well and What)/

needed to improve on or complete to enhance my progress.



Achievements Next Steps
February February

Familiarisation with pumps, valves

Complete operations task on pumps and valves

March

Completed operations tasks for pumps and

March

Complete familiarisation with operator duties

valves
April April

Completed familiarisation with operator duties | Complete operations task for open and closed ,/
loop sampling
May May
Completed operations task for open and close Complete familiarisation of instrumentation )
loop sampling
June June
/
Completed familiarisation of instrumentation Complete week of lab training
July July
Completed week of lab training Begin work on operations assignments set by
mentor 7]
August August

Began to work on operations assignments

(LOTO & Unit descriptions)

Complete work on LOTO and Unit descriptions.

Begin work on starting up a turbine
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September
Completed work on LOTO assignment and Unit

description assignment

September

Complete Fired Heater & Turbine assignment

October
Completed assignments for Fired Heaters &

Turbines

October

Prepare for interview on 22/11

November
Prepared for interview by going over previous
training and learning procedures/ safety

information

November
Continue on rotations and continue to learn

about different units and procedures

Certificates

The Images below show some of the certificates | have achieved since working at

Valero. We undergo regular training to ensure that we retain the knowledge that we

have attained whilst on site.

T
| |

Hereby certifies that
Luke Eden
Has satisfactorily completed the training and testing requirements for
compliance with the
Pembroke HES Safety Talk - Gas Cylinders (Site Specific) (PM-PLT-S-000-118)
10/03/2022 04:18
Training Date
-1 Val Corp + One Valera Wa A IX 74249-1616 r-
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Valero

Hereby certifies that

Luke Eden

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

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

01/07/2021 08:49

Training Date

—
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-1 Valero Energy Corporation = One Valero Way = San Antonio, TX 78249-1616 I—
L 1
1 1
| L
Hereby certifies that
Luke Eden
Has satisfactorily completed the training and testing requirements for
compliance with the
Pembroke HES Safety Talk - Dangerous Goods Awareness (Site Specific) (PM-PLT-S-000-69B)
07/04/2022 02:43
Training Date
__! Valero Energy Corporation = Une Valero Way + San Antomio, TX 782491616 Ir




