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Introduction

What is process safety ?

Where does functional safety sit within process safety ?
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Introduction
Why adopt functional safety standards ?
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Aims and objectives

To investigate the effectiveness of functional safety planning, verification,
validation and competence throughout the entire process safety lifecycle. Case
Study: Tata steel, Port Talbot works.

1.

To critically evaluate the effectiveness and complexity of current functional safety
planning specifically around competence, validation, verification, and the use of
checklists.

To assess the current knowledge level of functional safety, competency, validation,
and verification within Tata steel Port Talbot.

To critically evaluate the current functional safety planning system during the
implementation of a project.

To propose, assess and evaluate a list of items to consider within a functional safety
plan and produce a standard checklist that can be applied to any future functional
safety plan.

|dentify future research from this proposal.



Literature review

The main literature reviewed to meet
the overall aim includes:

= Functional safety legislation and
safety lifecycle.

= Functional safety planning in
industry.

= Demonstrating competence,
validation and verification in
functional safety.

= Use of checklists as a base for
planning in functional safety.
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Methodology

To critically evaluate the effectiveness and complexity of current functional
safety planning specifically around competence, validation, verification, and
the use of checklists.

Kramer (2022)

Objective ’ — Literature review



Methodology

To assess the current knowledge level of functional safety, demonstrable
competency, validation, and verification within Tata steel Port Talbot.

Elisabeth (2022) GSB (2023)

Objective 2 — Questionnaire & semi-structured interview



Methodology

To critically evaluate the current functional safety planning system during the
implementation of a project.

West (2020) GSB (2023)

Objective 3 — Work project review & semi-structured Interview



Methodology

To propose, assess and evaluate a list of items to consider within a functional
safety plan and produce a standard checklist that can be applied to any future
functional safety plan.

Objective 4 — Unstructured interview



Methodology

|dentify future research from this proposal.

Objectlve 5 Lessons learnt



Results

Questionaire distribution
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Respondents Age & service

Position

Respondents

Electrical Engineer

15

Departmental Engineer

Electrician

Shift Engineer

Process Safety Engineer

Process Safety Graduate

Project Engineer

PCA Engineer

Safety Facilitator

Manager

Engineering Technician

Distributed Completed Correctly Completed not returned
incorrectly
High Level Distributed area Declared work area Respondents
Coke Ovens (1) 7
Sinter Plant (2) 2
Coke, Sinter & Iron (1) Coke, Sinter & Iron (1) Blast Furnaces (3) 5
Coke, Sinter & Iron (4) 5
Harbour (5) 4
Central Safety Department (2) Process Safety (6) 4
Central (2) Central Safety (7) 4
Projects department (3) Projects department (8) 4
O SR AeES Steel and Slab (4) BOS Plant (9) 3
3) Hot Rolled Products (5) Hot Rolled Products (10) 3
Cold Rolled Products (6) Cold Rolled Products (11) 3
Central (2) Central Engineering (7) Infrastructure (12) 3
DSEAR (13) 4

Safety Engineer
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Results - questionnaire

Low understanding Clearly understood m

Functional safety Hazard identification. Reduction in perceived

management planning. competence in
functional safety.

Functional safety Risk assessment. Need for checklist.

ownership.

Life cycle stages. Competence.

Layer of protection Traits of person

analysis. conducting verification.

Independence.



Results, case study review

Project team were not  Single competence Partially completed.
trained. assigned to individuals.
Terminology confused Non-competent Inconsistency between
and misused. contractors used. documents.

Project delays. Documentation errors.

Document revision
numbers used.



Results, semi structured Interview

The interview discussed the following information:
* Process safety training.

* The use of checklists.

» The process safety flow chart.

« The functional safety policy.

* Functional safety responsibility

* FSMP creation.

« Competence requirements.

* Previous functional safety projects.



Produced checklist

Functional Functional
Safety Safet Design and Safet
SLC Avctivities | Requirement Y . 9 . y Installation, Commissioning and Validation
Specifications Assessment Engineering Assessment
P - Stage 1 - Stage 2
Clauses of BS 5.2.6.1 of Clause 11, 12 &| 5.2.6.1 of Clause
EN 61511-1 Clause 10 Clause 5 13 5 Clause 14 & 15
Safety Functional 1. Particular Functional Cold Hot commissioning
Task's to be Reqt.ll.rerrrent Safety atten'tlon will Safety FAT Installation Cor.nmlssl'onlng Proof Test & SAT including
Carried out Specifications Assessment | be paid to the Assessment including rocedure
(SRS) (FSA1) following (FSA2) procedure P
Orgnisations
Responsible for . System Designer System System . System EC&l Tata . System Tata
Lo integrator Integrator Integrator integrator Contractor integrator
activities
Persons j
K System integrator Tata Procg SS .System System integrator | System integrator Tata projec ts Tata projects E,C .System Tata projects E,C & |
Responsible for R — Safety Engineer integrator e — e ) E,C & | Engineer| S e Treer () integrator gtz ()
activities 9 1) Engineer (1) 9 9 1) 9 Engineer (1) 9
ier System integrator Tata Procg SS _System System integrator | System integrator Tata prOJe_c ts Tata projects E,C |Tata projects E,C| Tata projects E,C & |
Verifier Engineer (2) | >atety Engineer| _integrator Engineer (2) Manager (1) |=C & Endineer| "o | Engineer (2) | & I Engineer (1) Engineer (2)
9 (2) Engineer (2) 9 9 (2) d 9 9
Must.not have had MUSt. not havg MUSt. not havg Must not have Not involved in | Not involved in Not involved in Not involved in . .
any inlvolvement | been involved in | been involved in . - X . . - R Not involved in
Independence ; " been involved in creating FAT the installation commsiioning creating .
with writing the FSA1 the SIS . creating procedure
FSA2 assessment procedure process activities procedure
SRS assessment development
Acceptence Tata Project Tata Project | Tata Project s-arfaet: E‘ociisezr Tata Operations | Tata Project | Tata Operations |Tata Operations Tt @ (1)
P Manager (1) Manager (1) Manager (1) y (1)9 1) Manager (1) (1) 1) P
" Tata Project Lead Tata Project Lead
Validator ) )
Engineer (1) Engineer (1)
Verifier (of the Tata Project Tata Project Manager
validation task) Manager (1) (1)
Verifier Not involved in
Independence

FAT procedure

Not involved in SAT

procedure




Produced checklist

SLC Avctivities

Functional Safety Assessment
- Stage 2

Resource Requirements

Clauses of BS EN 61511-1

526.10of Clause 5

Tata

Tata Process Safety Engineer

Activity Purpose/Objectives

To investigate the evidences through the independent cross-check and arrive at a judgement on the functional
safety achieved by the SIS, it assess that:

- no safety requirements are missed out,

- all SIFs are functional correctly by SIS, and

- all documentation review and FAT activities have been effectively and correctively performed.

Tasks to be Carried out

Functional Safety Assessment (FSA 2)

Orgnisations Responsible for

System Integrator

Tata Project Manager activities
Persons Responsible for System Integrator Engineer s e e
activities Insert name Here
Tata Project Lead Engineer Formal Training TUV 61508/ 61511 Functional Safety
Competence Experience Minimum 3 years experience in Functional Safety Assesments

Tata projects E,C & | Engineer

Demonstration of Knowledge Minimum 1 FSA2 Document peer reviewed in last 5 years

Tata Operations

Contractor

Inputs/Documentation

DMS Ref: Rev No.

SIS Document

Functional Design Specification

Loop Diagrams

Electrical Schematics

System integrator Engineer

Outputs/Evidence

FSA 2 Report

System integrator Manager

Verifier System Intgrator Engineer Insert name Here
Formal Training TUV 613508 / 61511 Functional Safety
Competence Experience Minimum 3 years experience in Functional Safety Assesments
Demonstration of Knowledge Minimum 1 FSA2 Document peer reviewed in last 5 years
Independence Must not have been involved in FSA2 assessment
Acceptence Tata Process safety Engineer | Insert name Here




Results, unstructured interview on proposed checklist

Advantages Disadvantages

Explicit requirements for each Overall resource not highlighted.
stage.
Required competence is clear. Commissioning plans and

activities should be combined.

Required documentation is Hot and cold commissioning
descriptive. activities should be combined.

Validation and verification is clear. Reliance on checklists.

The checklist will be adopted into next Tata document cycle review.



Conclusion

A lack of knowledge is apparent around functional safety, despite this population having been
trained. A review process is required to ensure the training provided has landed with the individuals.

The lifecycle stage to create FSMP differs to literature. However, this is irrelevant when the
documentation is incorrect, not completed or completed by non-competent persons.

Tata lack demonstrable evidence and continuous assessment for functional safety, in contradiction
to how they manage competence elsewhere.

The questionnaire and case study confirms validation and verification are misunderstood and
misused.

The case study confirms knowledge gaps in functional safety planning, competency, verification
and validation.

A detailed checklist was identified as required in the questionnaire, interview and case study.

The proposed checklist closes the identified gaps within a single document.



Contribution to literature

The produced checklist highlights the required competence and documentation for every
stage of the functional safety lifecycle.

These elements are not explicit in any of the literature, legislation or standards reviewed
and left to the end user to define.

The proposed checklist covers all the gaps identified from an actual case study within a
single document.

The checklist can be used throughout the world by contracting companies; project
managers; process safety and functional safety professionals.



Limitations and future research

Limitations

* Research only looks at a steel industry.
* The research is only a snapshot in time.
« Mechanical and production population were not involved within the research.

Future research

« Has the functional safety checklist and learnings, been embedded within Tata steel?
* How is functional safety managed within other organisations?

* Can industries learn from events without detailed legislation?



Lessons learnt and reflections

« Create a data collection plan.

« Consider using applications such as Microsoft forms for questionnaires.
» Plan to complete research ahead of the submission date.

» Expect the unexpected and stay ahead of the plan.

« Training programmes need to be followed up to ensure the training has landed with
the intended population in the correct manner.
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