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EHSM – Environmental Health and Safety Management
CTEMS – Commitment to Excellence Management System
VSEP –  Valero Safety Executive Programme
H&S – Health and Safety
QA/QC – Quality Assurance / Quality Control
COSHH – Control of Substances Hazardous to Health 
COMAH – Control of Major Accident Hazards 
SRAM – Safety Report Assessment Manual  
PUWER – Provision and Use of Work Equipment 
HASAWA – Health and Safety at Work Act 
CCNSG – Client / Contractor National Safety Group
CBT – Computer Based Training
MOC – Management of Change
RLT – Refinery Leadership Team
DCS – Distributed Control System
FTIR – Fourier Transform Infrared Spectroscopy
JHA – Job Hazard Analysis
JJSV – Joint Job Site Visit
VOC – Volatile organic compounds
CCTV – Closed-Circuit Television
BA – Breathing Apparatus 
	Comment by Rhys Hutton: Great acronyms list.
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Introduction

Task 1 explains key elements of a process safety management system to deal with loss of containment incidents at Valero, achieved by using four pillars of risk-based process safety.                                                                                                        Task 2 examines process control measures used to prevent incidents in refining process.                                                                                                                                  Task 3 identifies process safety procedures required to ensure safe operation of the process Crude oil unit.


[bookmark: _Toc151372746][bookmark: _Toc155988066]Task 1
[bookmark: _Toc155988067]Process Management Safety System – (EHSM)

‘EHSM’ is a safety system used in Valero to aid in avoiding and dealing with loss of containment incidents, its role is to minimise risk posed to personnel and the environment, inspecting work-based processes, facilities, equipment, materials and waste. Ranking their hazardous level and potential to cause harm, while putting in place safety procedures to ensure safe processing and disposal of products. (Jim Stephen, 2018). 
Valero also uses ‘CTEMS’ and ‘VSEP’ to assist in meeting the requirements of ‘EHSM’. ‘CTEMS’ is a systematic approach to planning, executing and checking to improve work activities. Composed of nine constituents: leadership accountability, protecting people and the environment, people and skills development, operations reliability and mechanical integrity, technical excellence and knowledge management, change management, business competitiveness, external stakeholder relationships and assurance and review. (Rob John, 2023).  	Comment by Rhys Hutton: 
Figure 1 ‘CTEMS’ Homepage  (01/12/23)


‘VSEP’ aids ‘H&S’ officers in field assessments on work carried out onsite, the forum provides documentation that asks work related questions on specific job tasks identifying whether the work has been completed correctly. The computer software uses a tick box method to determine whether the statements are applicable to the task or not, providing ‘H&S’ officers with the required knowledge to ensure all steps have been followed by employees carrying out the work.
Furthermore, the system allows all employees to carryout ‘H&S’ peer observations with a form that grants unsafe work to be reported, information inputted is then sent direct to the ‘H&S’ department. In addition, the system has all relevant documentation on ‘QA/QC’ carried out on completed work. See ‘appendices 1.1, 1.2, 1.3, 1.4, 1.5 and 1.6’ illustrating the ‘VSEP’ software and all relevant documentation. (Greg Gentry, 2023). 	Comment by Rhys Hutton: Figure 2 ‘VSEP’’ Homepage  (01/12/23)


[bookmark: _Toc155988068]Four Pillars of Risk Based Process Safety
                                                                                                                            ‘EHSM’, ‘CTEMS’ and ‘VSEP’ are fundamentally built using the four pillars of risk-based process safety. The following literature will identify how Valero use these pillars to deal with loss of containment incidents that might lead to disastrous events, in a process plant environment. ((CCPS), 2022).Figure 3 Four Pillars of Risk-Based Process Safety (01/12/23)

[bookmark: _Toc155988069]First Pillar – Commit to Process Safety
                                                                                                                                                                                               Identifies the company’s culture, setting behaviours that must be adopted and followed by personnel, demanding a compliance with all relevant rules, regulations and standards.  Figure 4 Rules and Regulations (08/12/23)

Valero must verify employees entering the workplace pass their safety competency, acquired by completing the ‘CCNSG’ card and undergoing a site-specific induction. The card and induction provide employees a “knowledge and understanding of the risks they will face, to be able to work safely in engineering environments”, (Johnathan Backhouse, 2013). 
Furthermore, Valero enforces an all-employee involvement and stakeholder outreach regarding loss of containment by providing all levels of personnel the ‘Stop Work Authority’, allowing unsafe work to be stopped and reviewed by the Environmental and ‘H&S’ department. Whose role is to identify safer solutions to prevent failure of equipment and processes that can lead to uncontrolled spills. 	Comment by Rhys Hutton: 



[bookmark: _Toc155988070]Second Pillar – Understand Hazards and Risk

Requires process knowledge management, supplied by training field and control panel operators. Who undersee the safe operation and control of the plant, by monitoring levels, temperatures, flows and pressure of systems. Preventing readings advancing outside calculated safe limits, if unsafe limits are reached alarms will sound commanding a string of actions to be taken to bring the plant back to sound operation.
Hazard identification and risk analysis can be continuously monitored by field and panel operators by monitoring process limits and trends, analysis can then be carried out by process engineers, who set operational limits and maximise refining capabilities. See ‘appendices 1.7’ explaining operational limits seen by a control panel operator. 	Comment by Rhys Hutton: 
[bookmark: _Toc155988071]Third Pillar – Manage Risk

Risks are managed by ensuring loss of containment procedures are followed, example procedures below:
‘PP-EP-0009’ – Describes the protocol to be followed to identify and respond to a loss of containment to bring the unit or plant to a safe state and prevent escalation. (Keith Thomas, 2021).
‘PP-HES-EFP-0026’ – Minimises harm to persons, risk of escalation, loss of inventory and downtime. Covering the steps to be taken in an emergency following a chemical-spill/decontamination. (Ray Scott, 2024).
[bookmark: _Hlk155354020]‘PP-PEM-INS-0093’ – Establishes a work process for assessing and repairing potential leaks on in-service process piping and equipment in a safe and methodical manner. (Andy Smith, 2022).
See ‘appendices 1.8, 1.9, 1.10, 1.11, 1.12 and 1.13’ written procedures used by Valero. 

Safe work practices are covered by the completion of daily checks carried out by field operators inspecting work equipment for damage, corrosion or wear, that would lead to loss of containment.                                                                              Furthermore, asset integration and assurance are done by ‘CAN’ who carryout scheduled daily, weekly, monthly and yearly checks. Inspecting pipelines, tanks and vessels, identifying wall thicknesses of metals. Assuring, thicknesses stay within their designed tolerances set by process engineers. This allows plans to be put in place for removal if metals are near failure. (Hongfang Lu, 2023).
Contractor management and training performance is implemented through ‘CBT’s’ and offsite training, provided by Valero ensuring appropriate information is given to employees so work can be carried out safely and effectively. 	Comment by Rhys Hutton: Figure 5 Completed ‘CBT’ (15/12/23)


Valero ‘MOC’s’ are carried out at the agreement of changes being required. Regarding loss of containment this could be due to changes to processes, creating unanticipated hazards. In addition, failed equipment and outdated procedures leading to unsafe operational parameters. 
A ‘MOC’ requires review and authorization of proposed changes by all parties involved prior to implementation. Preventing no unforeseen hazards being introduced. Moreover, all pertinent documentation including worker training must be kept in line with changes executed. (Ghanem Al Hashmi, 2020).
Valero perform operational readiness via written procedures i.e., safe startup and shutdown of the plant. Preventing loss of containment by establishing correct system alignments allowing for full disposal of process. 	Comment by Rhys Hutton: Gr
Emergency management is completed through ghost exercises by operations and fire department. Exercises consist of emergency scenarios i.e., spills/leaks to grade/haven and fire breakouts. These prepare employees on how to react in such events, allowing plans to be put in place, to ensure resources are effectively used. (Ray Scott, 2022).
[bookmark: _Toc155988072]Fourth Pillar – Learn from Experience 

Loss of containment investigations are carried out for any near misses or incidents that occur on site, carried out within 24-hours of the incident with a 30-day period to allow the case to be closed with outcomes submitted to the ‘RLT’. Highlighting, how the incident occurred and how it can be prevented, usually requiring work procedures to be revisited and training to enrolled. 
Auditing, management reviews and continuous improvement is at the forefront of dealing with loss of containment, Valero accomplish this by having independent examinations on performance, evaluating management performance and carrying out personal reviews to enhance development. (Natural Resource Wales, 2024).
	Comment by Rhys Hutton: 	Comment by Rhys Hutton: Excellent answer for task1, links the four pillars of safety to examples of where they fit in your job role.
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[bookmark: _Toc155988074]Process Control Measures Used to Prevent Incidents Within the Refining Process at Valero 

[bookmark: _Toc155988075]Operator Rounds and Housekeeping 

See ‘figure 6’ below, an example of a process field operators daily checks.	Comment by Rhys Hutton: Good examples of the daily checks.Figure 6 Operator Routine Duties (22/12/23)


These checks ensure safe operation, with discrepancies caught and reviewed by trained personnel. Allowing actions to be put in place to correct them, preventing incidents occurring within the refining process. Figure 7 Operator Housekeeping (22/12/23)


[bookmark: _Toc155988076]Instrumentation Equipment
Process systems and equipment are continuously monitored using transmitters, sensors and switches. These instruments measure flows, levels, pressures and temperatures acting as in the field and control panel visual indicators, maintaining safe operation as process moves to ‘flows, levels, pressures and temperatures’ can be made if parameters go outside their setpoints. See ‘appendices 1.7’. 	Comment by Rhys Hutton: Figure 8 Rosemount Pressure and Temperature Transmitter (07/01/24)

Transmitters are electronic devices used to produce telecommunications by outputting radio waves to transmit data. The transmitter’s rapidly changing energy is directed through a conductor (antenna), electromagnetic or radio waves are then radiated outwards to be received by another antenna that is connected to a receiver this reverses the process to output the data, seen visually by the control panel. Valero uses software called ‘DeltaV’, which is a ‘DCS’. The automated system reduces process control incidents as it simplifies operational complexity through visual aids and lowers risk by advanced control (automated moves allowing process limits to stay within their setpoints), while also carrying out continuous self-diagnostic checks. (Bela G. Liptak, 2018).                                        Figure 10 Pressure and Temperature Sensor (10/01/24)
Figure 9 Rosemount Level and Flow Transmitter (07/01/24)

                              Figure 11 Level and Flow sensors (10/01/24)

Sensors detect changes in environments, creating an input by converting a physical matter into a measurable analogue (voltage, current or digital signal) sent to other instruments (transmitters). Sensors within the refining process prevent incidents as they will alarm in unsafe operating environments, prompting panel operators to act and bring the process to a safe limit. (John G. Webster, 2014)	Comment by Rhys Hutton: Figure 12 Rosemount Switch (10/01/24)


Switches are used to act when readings in a process system have gone outside their limit i.e., a high or low (level/temperature/flow/pressure). Preventing operations becoming unsafe as the switch will start a chain of movements that will devise moves within the process (opening/closing valves) that allow the system to return to its optimal running rate. Switches are an electrical component that connects or disconnects the conducting path in an electrical circuit, made up of electrical contacts. When contacts are made current passes through, when separated current cannot pass. (Control Engineering, 2022).	Comment by Rhys Hutton: Excellent answer for process control measures to reduce the risks of hazards while on the work site.
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[bookmark: _Toc155988078]Process Safety Procedures that are Required to Ensure Safe Operation of the Refining Process of Crude Oil

Prior to entering the Crude unit, employees must be equipped in the correct PPE: hard hat, safety specs, hearing protection, fire retardant and anti-static proof overalls, impact gloves and steel toe cap boots. 
Once equipped in the appropriate protective gear, a permit is required to start any work. This is due to the refinery being a ‘COMAH 1’ site (hazardous/high-risk) workplace. The permit system allows workers to perform specific tasks that follow a strict set of conditions and procedures for work that involves significant risks. (Sarah Murray, 2022).Figure 13 Work Permit Details (07/01/24)



Figure 14 Work Permit (07/01/24)

When the permit has been issued, employees carrying out the work must read and sign the document, ensuring they understand what’s required to complete the job efficiently and safely. The signature acts as a legal bind to certify they have read and understood the work, enabling them to carry out the job. (A. Kayode Coker, 2023).	Comment by Rhys Hutton: 


Figure 15 Work Permit Signature (12/01/24)

On arrival at the jobsite a ‘JHA’ must be carried out this a document that aids the employee on carrying out a hazard analysis of the area where the work is being completed. Allowing, hazards to be highlighted that may not have been present when the permit was built. (Richard Allen, 2020).







                                                                                                                                                 With the ‘JHA’ completed, the maintenance team must radio the Crude field operator so a ‘JJSV’ can be completed, this allows the field operator to be informed of the work being carried out and sign off the job to be started. Furthermore, giving the operator the chance to inform the workers of possible hazards they may encounter throughout the job. Once both parties are content and the ‘JJSV’ has been signed, work can then commence safely.Figure 16 ‘JHA’ (12/01/24)

The Crude unit is continuously monitored using gas and ‘VOC’ detectors, ‘CCTV’, fire deluge systems and unit alarms. In the event these safety systems are alarmed, all maintenance employees must evacuate the unit and walk to the nearest muster point. Muster points are coordinated by team leaders, seen in green High-Vis’s. Their duty is to ensure employees scan in at the muster point and communicate with other muster point leaders to ensure no employees go un-counted for. (Marcio Wagner da Silva, 2022).	Comment by Rhys Hutton: 
[bookmark: _Toc155988079]Crude Field Operator Sampling

Sampling is carried out within the Crude process to accurately determine the quality of the oil being processed, while also identifying if any harmful chemicals can cause a ‘H&S’ risk to employees, this is performed by laboratory and analyser systems.  
Field operators take samples using a clean/dry bottle, dependent on the sample being taken will decide the type of bottle used (plastic/glass), size of bottle (allowing for a vapour space) and whether it’s an enclosed sample bottle (preventing harmful process becoming air born). Different sample points will define whether the use of self-contained ‘BA’ is required, providing clean air to the user in a toxic atmosphere. (HSE, 2013).
Analysers are used as an automatic sampling point, testing process periodically. They are positioned in line with process sample points, operating through chromatography. Monitoring viscosity, acid number, moisture content, particle contamination, wear debris, water density, ‘FTIR’ oxidation and particle count. Furthermore, analysers can be specifically to test for H2S, CO2, water in gas monitors, hydrocarbons and H2O dew points. (K. Srinivasan, 2023).	Comment by Rhys Hutton: Great answer for the safety procedures that are implemented for safe operations of the crude oil process.
[bookmark: _Toc155988080]Crude Operator Daily Unit Routine Checks
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Figure 17 Crude Unit Operator Duties (12/01/24)

References
(CCPS). (2022). Process Safety For Engineers - Center for Chemical Process Safety. New York: Wiley.
A. Kayode Coker. (2023). Petroleum Refining Design and Applications Handbook, Volume 5. Wiley: Amsterdam.
Andy Smith. (2022). Leak Response Instructions. Pembroke: Valero .
Bela G. Liptak. (2018). Instrument Engineers' Handbook, Volume Two. Florida: CRC Press.
Ghanem Al Hashmi. (2020). Process Safety Management and Human Factors. Amsterdam: Elsevier Science.
Greg Gentry. (2023). Valero Safety Executive Program. San Antonio: Valero Headquarters .
Hongfang Lu. (2023). Pipeline Inspection and Health Monitoring Technology. Singapore: Springer Nature Singapore.
HSE. (2013). Respiratory Protective Equipment at Work. London: Great Britain, Health and Safety Executive.
HSE. (2023). Emergency response / spill control. London: Health and Safety Executive.
Jim Stephen. (2018, 12 28). Environmental Health & Safety Management. Retrieved from Safe Opedia: https://shorturl.at/dpsB5
John G. Webster. (2014). Measurement, Instrumentation, and Sensors Handbook, Second Edition. Oxford: Taylor & Francis.
Johnathan Backhouse. (2013). Essential Health and Safety Study Skills. Oxford: Taylor & Francis.
K. Srinivasan. (2023). Handbook of Construction Management for Instrumentation and Controls. Wiley: Amsterdam.
Keith Thomas. (2021). ASAP - Emergency Condition - Loss of Containment Response Protocol. Pembroke: Valero.
Natural Resource Wales. (2024). Auditing Magement - Loss of Containment. Cardiff: Natural Resource Wales.
Ray Scott. (2022). Emergency Management Exercises. Pembroke: Valero.
Ray Scott. (2024). Plant Emergency Plan - Chemical Spill - Decomtamination. Pembroke: Valero.
Rob John. (2023). Health and Safety Management Systems. London: Valero.




[image: The University of Wales Trinity Saint David (UWTSD) | 4theRegion][image: Pembrokeshire College Payments]


Page 2 of 2                     HNC Level 4 Process Operations and Engineering               Charlie Perkins
[bookmark: _Toc155988083]Appendix

1.1 ‘VSEP’ Dashboard Identifying Employees Submissions
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Description automatically generated]1.2 ‘VSEP’ Field Assessment – Equipment Preparation Form

1.3 ‘VSEP’ Field Assessment – Work Permitting Form
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1.4 ‘VSEP’ Field Assessment – Work Execution Form
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1.5 ‘VSEP’ Field Assessment – Permit Closure Form
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1.6 ‘VSEP’ Field Assessment – Other Form
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[image: ]1.7 Process Operating Limits Diagram 
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Description automatically generated]1.8 ‘PP-EP-0009’ Identify and Respond to a Loss of Containment
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Description automatically generated]1.9 ‘PP-HES-EFP-0026’ Plant Emergency Plan - Chemical Spill-Decontamination 
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Description automatically generated]1.10 ‘PP-HES-EFP-0026’ Plant Emergency Plan - Chemical Spill-Decontamination 
[image: ][image: ]1.11 ‘PP-PEM-INS-0093’ ASAP - Emergency Condition - Loss of Containment Response Protocol
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Description automatically generated]1.12 ‘PP-PEM-INS-0093’ ASAP - Emergency Condition - Loss of Containment Response Protocol
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Description automatically generated]1.13 ‘PP-PEM-INS-0093’ ASAP - Emergency Condition - Loss of Containment Response Protocol	Comment by Rhys Hutton: Excellent use of appendices to link to your assignment.
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Sub-Task 1 - Operator Routine Duties - Side Wide

Step

Description

Role

Purpose

Routine duties are to be completed by the Plant Operator 3 times per shift.

11

Compressors: Carry out 4 senses on motor/turbine, gearbox and
compressor and associated equipment. Drain down suction / discharge and
neutral chambers to remove oil. Note any increase in pressure in neutral
chamber. Check Ilube/Seal oil levels and top up as necessary.

Plant Op

12

Pumps: Carry out 4 senses on the pump, gearbox and motor / turbine. Check
to include seal, seal flush, seal pot levels and pressures, oil condition and
level, temperature, vibration, cooling water, smells and leaks. Check pressure
gauges for evidence of gassing up. Check for any slow rolling turbines and
rectify to reduce steam usage. Confirm chemical injection pumps are working
correctly with no leaks.

Plant Op

13

Pumps: Ensure pump discharge NRV bypass/warm-up line on online pump
(if fitted) is closed.

Plant Op

14

Pumps: Ensure HXV bypass/pressure up line is closed.

Plant Op

15

Fin fans: Carry out 4 senses on the fin fans and also check belt condition,
temperature, vibration and leaks. Check fin fan bank for leaks.

Plant Op

16

Air Pots: Check instrument air pots (where applicable) for water and drain
down.

Plant Op

17

Heaters: Check Internal heater condition for the flame pattern, flame colour,
debris on the floor, hot spots on the tubes, heater draft and condition of pilots.
Rectify any issues.

Plant Op

18

Heaters: Check heater external condition for leaks (process and fuel gas/fuel
oil), combustion air to online burner open, and combustion air to offline burner
closed, hotspots on the heater shell / floor, burner availability for control
operator.

Plant Op

19

Valves: Visually check valves for leaks, and rectify if possible. Check general
condition. Exercise and lubricate if required

Plant Op

1.10

Knock Out pots / Dip Legs: Drain as required.

Plant Op

1.1

Tanks / Vessels / Drums / Exchangers and Process Lines: Check visually
for leaks, levels and water (as applicable). Check general condition (e.g.
lagging etc.) Windsock serviceable and visible (if fitted)

Plant Op
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(if fitted) is closed.

Plant Op

14

Pumps: Ensure HXV bypass/pressure up line is closed.

Plant Op

15

Fin fans: Carry out 4 senses on the fin fans and also check belt condition,
temperature, vibration and leaks. Check fin fan bank for leaks.

Plant Op

16

Air Pots: Check instrument air pots (where applicable) for water and drain
down.

Plant Op

17

Heaters: Check Internal heater condition for the flame pattern, flame colour,
debris on the floor, hot spots on the tubes, heater draft and condition of pilots.
Rectify any issues.

Plant Op

18

Heaters: Check heater external condition for leaks (process and fuel gas/fuel
oil), combustion air to online burner open, and combustion air to offline burner
closed, hotspots on the heater shell / floor, burner availability for control
operator.

Plant Op

19

Valves: Visually check valves for leaks, and rectify if possible. Check general
condition. Exercise and lubricate if required

Plant Op

1.10

Knock Out pots / Dip Legs: Drain as required.

Plant Op

1.1

Tanks / Vessels / Drums / Exchangers and Process Lines: Check visually
for leaks, levels and water (as applicable). Check general condition (e.g.
lagging etc.) Windsock serviceable and visible (if fitted)

Plant Op
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112 Housekeeping: Complete general housekeeping duties as follows; Plant Op
1| All minor spills / leaks that occurred on shift have been cleaned up. Plant Op
2 | Work orders raised for all major spills / leaks that occurred on shift. Plant Op
3 5;2: ﬁg:ie;suzg(ed up and neatly stored on the hangers / edge of the unit Plant Op
4 | All steam / utility hoses not in use have been neatly coiled on the hangers. Plant Op
5 | All sample bottles picked up and neatly stored. Plant Op
6 | All litter and debris picked up and placed in skips / bins provided. Plant Op
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A permit to work details:

« What type of work it is (hot work, electrical work, confined space, etc).
«  Where it is taking place.
« What plant or equipment is to be used.
« What personal protective equipment (PPE) is necessary.
« What precautions need to be taken.
« What hazards are present.
« How the job must be done safely and efficiently.
« How long it should take.
« What conditions need to be met after the work is done.
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2 Sub-Task 2 - Operator Routine Duties - Unit Specific
Step Description Role
Purpose Routine duties are to be completed by the Plant Operator 1 per shift.

21 Carryout sensory check of pump seal N2 flows and adjust as required. Plant Op

22 5-C-2 & 8: Drain naphthenic soaps to slop. Check vessel for excessive air. Plant Op

23 5-C-1 & 4: Drain off interfaces to remove any water & naphthenic soaps. Plant Op

24 5-C-5, 6, 10 & 11: Drain water off vessel. Plant Op

25 25-D-60: Refill tank when level drops to 2m or less. Plant Op

26 Desalters: Check bleed for colour and if not clear, inform control op. Plant Op

27 Desal('ers: Confirm trycock reading is within 20% of DCS reading. Raise work Plant Op
order if greater.

28 Desalters: Rotate distributors Plant Op

29 Heaters: Soot blow heaters every nightshift if firing oil. Plant Op

2.10 Heaters: Carry out Thermochem of heater tubes every nightshift if firing oil. Plant Op

211 Merox precipitors: Check to confirm they are on line. Plant Op

212 ghecl:‘:evel in 1-D-6 (cooling water header tank) to ensure there is a level Plant Op
Ensure oil guns are regularly cleaned and rotated — If firing oil, one oil gun per

213 shift to be cleaned. Utilise spare oil guns to ensure heater firing/gas balance Plant Op
is maintained while cleaning. Log actions in plant ops turnover.
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Purpose Routine duties are to be completed by the Plant Operator 1 per shift.
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2.10 Heaters: Carry out Thermochem of heater tubes every nightshift if firing oil. Plant Op

211 Merox precipitors: Check to confirm they are on line. Plant Op

212 ghecl:‘:evel in 1-D-6 (cooling water header tank) to ensure there is a level Plant Op
Ensure oil guns are regularly cleaned and rotated — If firing oil, one oil gun per

213 shift to be cleaned. Utilise spare oil guns to ensure heater firing/gas balance Plant Op
is maintained while cleaning. Log actions in plant ops turnover.
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Field Assessment

Equipment Preparation
Work Permitting

Work Execution C=CorecySale D= Deficient  N/A = Not applicable.

Permit Closure
ENERGY ISOLATION (LOTO)

Return to Service D NA

Paired Assessment? O Yes O No

o]

Equipment Isolation: Equipment has been brought o a state of zero energy and hazardous energy properly isolated.

. Equipment Clearing: Equipment containing hazardous material s drained and vented.
Peer Observation
StorediResidual Energy: Stored and residual energy have been dissipated.

Equipment Testing: Equipment has been assessed (e, gas testing, pH strips, etc.) for any residual hazard

QA/QC Form

Energy Isolation (EIL): Al energy isolation devices and identifcation numbers are listed on the EIL

Reporting

Energy Isolation (EIL): An EIL has been approved (verified)

Energy Isolation (EIL): All open bleeders are listed on the EIL

Piping & Instrumentation Diagram (PID): A fielg-verified P&ID indicating eneray isolation devices (numbered and highlighted) s in ops work pack.
Equipment Lock Installation (Lock Installation): Isolation devices have been secured in their proper location with a correct LOTO equipment.
Equipment Lock Installation (EIL Iniial): The indvidual who installed equipment LOTO has printed and signed on the EIL indicating installation of each LOTO.
Equipment Lock: A single equipment lock is used for each energy isolation device.

‘Open Bleeders: All open bleeders are denoted with an Open Bleeder tag.

Electrical Isolation: Electrical isolations >415 volts are completed by an Electrician.

Radiation Isolation: Radiation isolations are completed and indicated on the EIL by a Radiation Safety Oficer or designee (Instrument Technician).
Test Runs: Changes in isolation or test runs are performed appropriately as per procedure.

Workpack: All drawings, energy isolations and biind lists present and signed

Workpack: Front cover has photo of equipment and work order part of work pack

Workpack: Energy Source and Hazard Identifcation Field check sheet present, correct and signed

Workpack: Operations release to maintenance handover form completed and signed when required

OO0 0000000000000 O0O0O0O0 0N
OO0 00 000000000000 000

Workpack: Work Order / Project Work Housekeeping Completion Certficate complete when required
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New Field Assessment
Dashboard

Field Assessment

Equipment Preparation
Work Permitting

Work Execution

Permit Closure

Return to Service

Peer Observation

QA/QC Form

Reporting

* Date: [10/012024 |

C=CorrectSafe D = Deficient

OO0 0000000000000 O00O0DO0

NiA = Not applicable

OO0 0000000000000 0000

Clear Form _

R —

* Permit Recipient:

O Contractor

Paired Assessment? O Yes O No

Work Location: The work Iocation is as specific as possible within the unitarea (equipment numbers, nearby equipment, landmarks, and cardinal directions).
Permitted Company: Each Company has a company-specific permit unless Company is acting as a support craf (e.g, boile watch, confined space attendant,truck driver, etc.)
Permitted Craft: Appropriate company and crafl(s) are identiied on the Safe Work Permit.

JJSV Participation: A Representative from Operations and Maintenance is present during iniial permit issue Joint Jobsite Visit,

JJSV (initial Issue): JJSV performed for the specific equipment andlor location of the work being performed, the scope of work, process hazards and field conditions, and all other
required details.

‘Scope of Work: A clear scope of work is documented on the Safe Work Permit
Work Order: Work order  job number is documented o the Safe Work Permit

Work Type Selection: All associated work type(s) are authorized on the Safe Work Permit based on the provided scope of work

PPE Selection: All alero required PPE has been documented on the Safe Work Permit

Atmospheric Testing (Hot Work): Amospheric monitoring (02, LEL, H2s, CO)is performed and properly documented

Atmospheric Testing (Intial Confined Space): Atmospheric monitoring (minimurm of: 02, LEL, H2S, CO plus COSHH requirements) is performed and properly documented
Atmospheric Testing (Ongoing Confined Space): Atmospheric monitoring (minimum of: 02, LEL, H2S, CO) s performed and properly documented

Atmospheric Testing (Line Break): Atmospheric monitoring (minimurm of: 02, LEL, H28 and CO) is performed and properly documented.

Atmospheric Testing (Continuous Monitoring): Atmospheric conditions are monitored during Hot Work and/ or Confined Space entr.

Safe Work Section: The nearest safety showerleyewash station location is identified.

Safe Work Section: The nearest safe muster point location is identified

Safe Work Section: Respiratory hazards are communicated and appropriate mitigations implemented

Safe Work Section: Thermal exposure hazards are communicated and appropriate mitigations implemented.

Safe Work Section: Chemical exposure hazards are communicated and appropriate mitigations implemented
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New Field Assessment

“ Date: [10/01/2024 * ComplexiArea:
* Work Crew:
Equipment Preparation  sni: pemie [ Jwe O vatero

O Contractor
Work Permitting
Work Execution

Field Assessment

Paired Assessment? O Yes O No

Permit Closure C=CorectiSafe D =Deficient NJA=Not applicable
Return to Service
- SAFE WORK PERMIT
C D NA
Peer Ob: i © O @® Permitted Work: Personnel performing non-exempted work in process areas or performing permit required work in non-process areas have a valid Safe Work Permit at the jobsite.
'eer Observation
O O @ PermitCompliance (Recipient): Permit acceptor is adhering to permit requirements.
QA/QC Form O O @ PermitCompliance (Work Crew): All craftsmen are adhering to permit requirements.
O O @ PermitCompliance (Permit Review): Permit acceptor has communicated permit requirements with craftsmen.
O O @ Joint Job Site Visit: Has a joint job site visit JJSV been completed and signed by both parties
O O ® JJsv-slips,trips and falls: Has the JJSV reviewed slips, trips and fall hazards and mitigation
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New Field Assessment
Dashboard

Field Assessment

Equipment Preparation
Work Permitting
Work Execution

Return to Service

Peer Observation

QA/QC Form

* Date: [10/01/2024

* Permit Recipient:

* i B O vaiero

O Contractor

Paired Assessment? O Yes O No

C=CorecySale D= Deficient  N/A = Not applicable.

‘SAFE WORK PERMIT

O O0OO0OO0OO0O0O0O0O0-n

D NA
O @
o @
O @
o @
O @
o @
O @
o @
O @

Jobsite Review: Status of the permitted work communicated to permit Issuer
Jobsite Review: Confined space covers have been installed

Jobsite Review: Machine guards have been installed.

Jobsite Review: Any associated documents requiring updated (e.g., blind lst, LOTO, efc ) has been updatedicompleted.
Jobsite Review: General housekeeping has been performed, removing any unnecessary equipmentmaterial.

Confined Space Entry: All personnel accounted for on the confined space entry log.

Confined Space Entry Debriefing: Any problems/safety concens with entry are documented.

Permit Closure: Permit closed / handed back prior to expiration fime.

Face to Face Permit Closure: A permit recipient representative and Owning Depariment representative have conducted a face to face permit closure and signed the permit electonically closure section after completion of all permit closure.
tasks,





image51.png
New Field Assessment

=
=

* Date: [10/012024 |
s

C=CorecySale D= Deficient  N/A = Not applicable.

e —

<<Choose>>

1. Describe your findings:

2. Involved party aware of this specific expectation?

I Croorens

I Croorens

I Croorens

* Permit Recipient:

O valero
O Contractor

Paired Assessment? O Yes O No
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System
Response

A Example Process Operating Limits Diagram

Operating
Procedures

Operating Limits

Safe Limit

Upper Process
Operating Limit |

Upper Normal
Operating Limit

Lower Normal ——
Operating Limit

Lower Process
Operating Limit ——

Emergency
s/p Shutdown
Note: This point triggers rlief systems,ip points,or other specificoperator emergency actions up to unit shutdown
trip
“Troubleshooting” - Steps to correct from deviation from normal operating limit, steps to avoid emergency shutdown. Shall
PrePOL  not operate in this range for an extended time. Shall notfy supervision and request resources to resolve. Emergency
Alarm Operating
Note: This s the trigger or entry/exit point between Normal Operating Proce dures and Emergency Operating Procedures.
Alarm
Steps to avoid normal operating limit
Alert ISR - -
"Normal" Alerts at Operator discretion
; Normal
—=  Alert - - -
Steps to avoid normal operating limit
Alarm
Note: This s the trigger or entry/exit point between Normal Operating Procedures and Emergency Operating Procedures.
Emergency
Pre-POL "Troubleshooting” - Steps to correct from deviation from normal operating limit, steps to avoid emergency shutdown. Shall | operating
Alarm not operate in this range for an extended time. Shall notfy supervision and request resources to resolve.
Relief / Note: This point riggersrelief systems, trp points, or other specificoperator emergency actions up to unit shutdown.
trip
Emergency
s/p Shutdown

Lower Equipment
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Tile: PP-EP-0009 - ASAP - EMERGENCY CONDITION - LOSS OF CONTAINMENT RESPONSE PROTOCOL

Lost Roview Dte: 09102021 | Vrsion:6 Pagozats
3| MoveUnit/Planttoa satosate
Sep | oscrpton oo
Pantop
a1 | Romove gton sources
Contolop
Pant0p
52| iolte and de-pressuro th rease
Lesdop
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& [ wanaon th ncdont Rosponso
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Process Specific Knowledge Requirements.

No addiional process specific knowledge requirements beyond Basic Operator Training

Approval I Sign Off

“This Documented Conirol is complee.

Date

Time | Signature

signoft
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EY2 Tomplato Type: Emergency Procedure ‘Owner: Keith Thomas (Manager

Complex)
Valero: | Tile: PP-EP-0005 . ASAP <EMERGENCY,CONDITION=
renA 2., | LOSS OF CONTAINMENT RESPONSE PROTOCOL ‘Approver Richard Alen (Director
Refinery Operations)
Last roviow Date: 08/1012021 Noxt review Date: 08/10/2024 Version: 6

Purpose

“This procedure describes the protocl to be followed to identiy and respond t0.a Loss of Containment s0 as to bring
the Unitor Plant o a Safe State and prevent escalaton.

Procoduro.

WARNING: COMAH CRITICAL TASK

Loss of Containmnt from procoess oquipmant can exposo porsonnl to toxic or flammablo matorial and tho
hazards associatod including fire & oxplosion.

UNIGNITED HYDROCARBON LIQUID POOLS AND GAS VAPOUR CLOUDS

In the event of a hydrocarbon leak or gas release AL First Responders; Operators and Firo Technicians
must woar a Flammablo Gas Monitor to warn against walking Into an area whoro thor Is potontially
flammablo vapour cloud and a pool of flammablo liquid

| contim the Los of Containment
Sep | oscrpton oo
W LossofGontament s suspecied Partop
” Clear the immediate area of personnel. Lead Op
ONLY safotodo 0 Part0p
" Approach and identify the substance & source of the LOC. Lead Op
Contaiop
15| Askihe S KEY QUESTIONS n Apponaix A Lesaop
su
2 |MustorPorsonnel
Sep | oscrpton oo
Contaip
21 [Rasosss. Lexa0p
su
St
22| Conduct RoCal1o account orOperatons personel.
Lesdop
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1 Assossmont and Access Control

Step Description

11 ASSESSMENT

R Trre—

12 ACCESS CONTROL

R r——p———————

2 Emergency Actions for Chemical SpillDecontamination
Step Description
21 RAISE THE ALARM

1| Raise 666 stating location and nature of incident

2| Consider ste alarm

3 | Consider weish Ambulance callin

4| Consider MAWWFERS callin

Note Numbor and Soverity of Contamination will Determine Rosponso

22 FIRE DEPARTMENT RESPONSE

NARNING  CONFIRM WIND DIRECTION AND APPROACH

1| Fire Appliance with A.P.F.B and Refinery Fire Squad members

2| Ambulance on standby at Fire Hall

23 'ASSESS THE SITUATION - Consider the folloving:

Dispateh Fire Department personnel o location ofincident and estabish contact with Senior
operating oficial

2| Confirm ail persons accounted for

3 | consiteraPF8 callin

Consider MBWWFRS Incident Response Unit
MAWWFERS

Can decontaminate approximately 100 casualties an hour once setup, which willtake a couple of
hours

5 | Consider Ambulance Service Decontamination unitlocated at Pembroke Dock

& | Consider callin of the ol spill Intal Assessment Team (IAT) for any Landisea ofl contamination
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AL [Tempate Type: Fre Pian Tomplata

Title: P.HES-EFP0026 - PLANT EMERGENCY PLAN -
(NaIErO. | CHEMICAL SPILL. DECONTAMNATION

‘Owner: Ray Scot (Fire Protection
Specialst)

Approver: Timothy Davies (Manager
Refinery Safety)

Cotrion oot o3t [Nt o e 7| Vs
o g [y YRR e I
P
i

T

4 i

D oy

: B
Seoe

“This scope covers the steps to be taken in an Emergency situaton following a Chemical Spill/ Decontamination

Dofinitions/Acronyms
aPF8 Auiiary Plant Fre Brigade

BLEVE Boiling Liqud Expanding Vapour Explosion
ESD system ‘Emergency Shutdown System

MAWWFERS | Mid and West Wales Fire and Roscue Service
=3 Material Safely Data Shest

sceA Selt-Contained Breathing Apparatus

SME ‘Subject Matter Expert

Environmental, Hoalth, Porsonal and Process Safoty Advice

“This document identifies actons to be taken during a st emergency situation on plant

'Does this Document contain a COMAH Critcal Task? (see P
CRITICAL TASKS for definition and ls of examples)

[ES-JBA-0047 - LIST OF COMAH

1fyes have you conducted COMAH Criical Task Analysis using Pf
ANALYSIS?

M-INS-0019 - HUMAN FACTORS





image57.png
Emorgency Actions for Chemical SpillDecontamination

Description

24

FIRE DEPARTMENT ACTIONS.

Estabiish a safe cordon around area

Consider gas monitoring equipment to defermine extent of vapour ravel

Deploy relevant frfighting equipment to mitgate frelgas release

Gas tight Suit with SCBA 1o be used for rescue and 1o deploy firefightng equipment on al iniial
chemical spils unil identification of chemical is confirmed by S M.E

Consult Emergency Response intervertion card book

EQUIPMENT - Equipment to be considered

Foam blanket to suppress vapours

‘Water curain o disperse vapour release

ESTABLISH DECONTAMINATION HOLDING AREA

Valero on scene Fire Commander to establish decontamination offcers for each shower faciiy.

Al contaminated personne to be logged, records kept and sent to medical centre for reatment /
consuation

Set up decontamination shower from Fire Appliance

Consider using showers facilies around Pembroke Refinery

Location of Showers

Area A - shower facilties x 4

Area C & D - shower faciities x 2

East contractors’ compound - shower faclles x 4

Security admin gate shower facities x 1

Medical centre shower faclfes x4

o

Re-robe kit for post decontamination located at Fire Hall and Medical centre x 40

27

Personnel o be assessed in extent of exposure and priorised individually at evel of response:
required.

Immediate Medical Care and Decontamination
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Emorgency Actions for Chemical SpillDecontamination

Description

Personnel carrying out decontamination duties must wear protective clothing where appropriate

S Tight Suit

Note

If unsure, gas tight sui

h $.C.B.A. to bo worn

LIAISE WITH OUTSIDE AGENCIES

Confim with Welsh Ambulance control, that personnel requiring hospital treatment have been
econtaminated .

Al soiled and contaminated clothing have been removed

Patient has been showered with copious amounts of water for approximately 10 minutes,

MSDS sheet supplied to Ambulance offcers.

Local Hospital informed

210

Use safety showers n unit with neutralising solution

Al egress and access through Alky change house, unless fe treatening.

Decontaminate and remove all clothing before transporiation.

‘Apply calcium gluconate gel for H.F bum

(Use gloves and apply after showering for st least 5mins, apply iberall on and sround the sffected
area. Ifcrust forms wipe of and re-apply gel)

‘Snatch rescue required by Fire depit personnel using Gas tight suits with S.C B A

Inform Welsh Ambulance control that inury is Ife threatening

Recovery and All Clear

Description

RECOVERY - Decontamination

Preservation of evidence

CRITERIA FOR ALL CLEAR

Al damaged equipment solated and made safe
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To establish a work process for assessing and repairing potenta leaks on in-service process piping and squipment
in 2 safe and methodical manner.

Scope

A process for assessing and repairing potential leaks on in-service piping and equipment which is consistent with
Valero Guidelines (CTEMS 4.1.3).

Definitions/Acronyms

To view defintons o the terms/acronyms see the PRMS Glossary

“The auto-igniton temperature of a substance s the lowest
Auto-igniton temperature temperature at which it wil spontaneously ignits in a normal atmosphere
without an external source of ignition, such as a lame or spark.

As used in this guideline, includes liquids, vapors, and gases, which will

Flammable substance s used in his quid

‘On-site or offsite areas where refinery and /or community personnel are

High-actviy areas o ot e o

Areas that do not contain and are not n close proximity to major processing
Offsie areas unts and equipment; typically, o movements and storage areas, joty. and
water treatment faciites. May be on of off company property.

Areas that contain the major processing unis and equipment witin the

On-site areas Iupas nat contr

Remote areas ‘Areas where refinery and f or commurity personnel are rarely present.

Environmental, Hoalth, Porsonal and Process Safoty Advice

‘Appendix A Leak Classification Categories.
‘Appendix B Considerations during intal assessment by Operations.

‘Appendix C Considerations during leak evaluation and Risk Assessment Phase.
Appendix D Leak Response and repair process workfiow.
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2 Process Isolation

s oerpin [foe [oue [rme[somm
Purposa | oeeine uhher e can e st ot impac

Using appoprte PP 1 g skt e STULeed

oAb e o s o

fy of thin piping
then do not atiempt

WARNING

‘Operating porsonnol aro smpowered to shut down any oquipment, process, unit,

oo pipolino, or activity that may poso a throat of injury, impairod halth, onvironmental
non-compliance, firo or property damage to neighbouring communities or process.
equipment.

3 Lok Evaluation and Risk Assessment

Step | Description Role.

Before proceeding with more thorough leak evaluation actvites or on-siream repairs (L., a
non-emergency situation), a sk assessment, using the Valero Risk Matrx, Valero
Purpose "Pembroke Risk Assessment Matrx (PP-HES-GUI-0008) and a tearm of appropriately
quaified personnel (e.g.. Operations, Technical, Inspection, HES, efc.) should be conducted
o evaluate isks associated.

a1 Invasive leak investigation and inspecton actvtes (e.g.scaffold
buiing, insulation removal thickness measurements, etc ) PO HES

32 Execution of on-sirea leak repairs.

Faciors that should be considered during the feak evaluation and risk assessment are
detalled in Appondix C.

Following the risk assessment, any tasks or actities that are to be carried out must follow the
‘CTEMS Approval to Operate with Risk standard and may require Risk Management
‘Commites review depending on the level o isk involved as defined in the CTEMS 4.2.2
Risk Management Commitiee standard and the Pembroke standard PP-HES-INS-006.

‘Situations that would likely warrant a unit/ process shutdown include:

oo Significant Class 1 Leaks,
= Ciass 1 and Class 2 Leaks where the damage mechanismis not well understood,
andior,

« Leaks involing inspection acivites and / or on-stream repalrs that would pose a
significant danger o health and safety of the Inspection and repair personnel.

After complting the isk assessment and the Approval to Operate with Risk process,
ensure that appropriate precautions and mifigatons are n place, such as adiional
PPE, continuous gas monioring, and standby personnel (e.g., Fire Crew), prior to
performing more thorough on-strea leak evaluation, nspeciion and repai activies.
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Instruction

1 Oporations Iniial Field Assossmont
step. Descrption Role Date  |Tme | Signature
Purpose Assess leak category Appondix A

Inform STL & Lead Op that a potental leak or active | Plant.
leak has been reported OplLead Op

‘Consider contacling the Duty Fire Tech if appropri

Appendix B provides guidance on factors that should be considered during the nial fiekd
assessment.

Conduct an intal, non-invasive, fiekd

1.1 | assessmentof he leak, the associated |
eaquipment and the surounding area for ant
poteniialmpacts to safey, health and the | OP/-224 0P
environment

Ifthe situation is tolerable the affected area
should be cordoned of o prevent Lead
unauthorised entry unti a sutable repalr | Op/Plant Op
can be planned.

12
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4 Loak Ropair Approval & Planning
Step | Descrtion Role
Purpose Obiainleak repai approval
41 | Leak repair approval must folow the CTEMS 4.5.1.10 Ops/itegrylnspoctionHES
Aleak repair plan should b prepared and documented before
42 | initating onsiream leak repair acvties to ensure thatsafety and | Ops/integrtynspectionHES
fochnical abjectives are met
Note Factos that shoul be considered during planning acivies are provided in Appondix C.
Rolos and Responsibillies
Operations Department
+ Initateleak espanse process, perfom inalassessments, lead loak evaluaion and paricpate
n leak repair panning.
+ Iiate emergency procedures and alarms i response to condilons which presentimminent
dangers o personnel,property of environment
« Provide fold staf, contingency planning and job monforing suppert for repais.
Maintenance Department
+ Support Leak evaluation and Risk Assessments as requested.
« Assistin e dovelopment o epai plan
* Coordinats and support exccuion of leak repai plans when authorised
Engineering Depariment
« Supportleak evaluaton repar planning and Risk Assessmens s requesied.
* Supportimplemeniaion of CTEMS 4.6 110 Temporary Repair Sandard
HES Department

‘Support Safety and Emergency Respons roles in preparing formal procedures andior, JLA
‘and Emergency Response Plan Documents

Faciltate RMC effort and provide guidance that Approva to Operate with risk guidefines are
followed.

Provide equipment and resources needed to implement precautions associated with inital field
assessments, leak evaluation and repairs.

Provide support for planning and emergency equipment requirements.
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