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1. Recap on Human Factors Implementation Roadmap

2. Areas of Improvement Observed during Safety Case Assessments
• Criterion 8.1.1 – Staffing Levels and Management of Shiftwork

• Criterion 8.2 – Safety Critical Task Analysis/ Human Reliability Assessment

3. Guidance on Safety Case Assessment Expectations
• Staffing Level Arrangements

• Management of Shiftwork and Fatigue

• Human Reliability Assessment and Safety Critical Tasks

Agenda
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• Almost all of the elements are recommended to 
be implemented in Safety Case Cycle 2

• Received several queries from MHIs on:

1. Human Reliability Analysis (HRAs)

2. Safety Critical Task Analysis (SCTAs)

3. Optimising Performance Influencing Factors (PIFs)
• Shift staffing levels
• Fatigue Management

4. What are MHD’s expectations?

Safety Case Technical Guide

Appendix 5B: Human Factors Implementation Roadmap (Risk-Based Approach)

Human Factors Implementation Roadmap

HF Roadmap Observations: Areas for Improvement Guidance
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• Published in July 2022

• Provide practical guidance to MHIs

• Demonstrate the reliability of operators engaged in 
safety critical tasks

• Identify and optimise human Performance 
Influencing Factors (PIFs)

o Organisational Factors
o Individual Factors
o Work Factors

MHD Guidelines on Human Factors 

HF Roadmap Observations: Areas for Improvement Guidance
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Safety Case Assessment
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Criterion 8.1.1

(i) Staffing Levels (ii) Management of Shift Work

• Insufficient information on how staffing level 
is determined for detecting, diagnosing and 
recovering from Safety Critical Events (SCE)
o Inadequate explanation to derive 

number of operators required during 
abnormal situation 

• Insufficient demonstration on managing 
risks of shiftwork

• Demonstrating compliance to Employment 
Act’s overtime provisions and tracking 
overtime by Human Resource functions 
does not addresses how fatigue is 
managed

HF Roadmap Observations: Areas for Improvement Guidance
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Criterion 8.2 
Safety Critical Task 
Analysis (SCTA) 

Human Reliability 
Assessment (HRA)

• Some safety cases highlighted safety critical tasks but lacked 
analysis of human reliability

• Safety critical tasks have been identified but were not reflected 
in the procedure

• Inadequate consideration of Performance Influencing Factors 
(PIFs)

HF Roadmap Observations: Areas for Improvement Guidance

Safety Case Assessment
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(1) Staffing Levels

Official (Closed)

Demonstrate that there is sufficient manpower for abnormal situations

HF Roadmap Observations: Areas for Improvement Guidance

Particularly, how staffing arrangements affect the reliability and timeliness of detecting, 
diagnosing and recovering from Safety Critical Events (SCEs).

• Individual factors

• Technical factors

• Organisation factors
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• Designed to flag when too few staffs are being used to control a process. 

• Examines how staffing arrangements are managed. 

• Not designed to calculate a minimum or optimum number of staff required.

Introduction to UK HSE's Entec Method 

HF Roadmap Observations: Areas for Improvement Guidance

How does it work?
1. Physical assessment: Covers technical factors:

• Questioning the inherent safety of the design and layout of controls and 
equipment

2. Ladder assessment: Covers individual and organisational factors:

• Questioning whether operators have the knowledge and capability to 
detect, diagnose, and respond to incidents in time. 

• Questioning the policies and procedures that have a bearing on staffing.
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(a) Entec Method – Physical Assessment
HF Roadmap Observations: Areas for Improvement Guidance
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(a) Entec Method – Physical Assessment

HF Roadmap Observations: Areas for Improvement Guidance
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• 10 ladders to cover individual and organisational factors. 

Official (Closed)

1. Situational Awareness (Workload)
2. Teamworking (Workload)
3. Alertness and Fatigue (Workload)
4. Training and Development (Knowledge and Skills)
5. Roles and Responsibilities (Knowledge and Skills)
6. Willingness to Initiate Major Hazard Recovery (Knowledge and Skills)
7. Management of Operating Procedure (Organisation Factors)
8. Management of Change (Organisation Factors)
9. Continuous Improvement of Safety (Organisation Factors)
10. Management of Safety (Organisation Factors)

(b) Entec Method – Ladder Assessment

HF Roadmap Observations: Areas for Improvement Guidance
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(b) Entec Method – Ladder Assessment
HF Roadmap Observations: Areas for Improvement Guidance
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(b) Entec Method – Ladder Assessment
HF Roadmap Observations: Areas for Improvement Guidance

Benchmark 

Improvements required 

Good Practice 

Poor Practice 

Acceptable
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(b) Entec Method – Ladder Assessment  
HF Roadmap Observations: Areas for Improvement Guidance

Acceptable 
grading
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(b) Entec Method – Ladder Assessment
HF Roadmap Observations: Areas for Improvement Guidance

Improvements 
required 
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(b) Entec Method – Ladder Assessment
Evidence for individual and organisational factors 

• Views and experiences of control room operators, other operators, 
managers, support staff.

• Documents such as operating procedures for normal and emergency 
situations, job descriptions, safety policy, training records, safety 
performance reports, safety audits.

• Information on training plans, occupational health monitoring; disciplinary 
records.

• Reports on past incidents.

Official (Closed)HF Roadmap Observations: Areas for Improvement Guidance
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(2) Managing Shiftwork

Official (Closed)

Demonstrate how fatigue is managed based on suitable standards and 
practice.

References:
• API RP 755 Fatigue Risk Management Systems for 

Personnel in the Refining and Petrochemical 
Industries

• HSG 256 Managing Shiftwork: Health and Safety 
Guidance

• WSH Council WSH Guidelines on Fatigue Management 

HF Roadmap Observations: Areas for Improvement Guidance
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(2) Managing Shiftwork • Definition of shiftwork
• Extended work hours of 12 hours
• Rotating hours of work 
• Split shifts
• Overtime

• Why manage shiftwork?
• Shiftwork causes fatigue

• Shiftwork and fatigue can contribute to 
• Poorer mental and physical health
• Lower level of functioning
• Increased likelihood of incidents or injuries
• Increased turnover and sick leave 

absences.

HF Roadmap Observations: Areas for Improvement Guidance
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• Establish fatigue risk management processes to manage risks of shiftwork
(2) Managing Shiftwork

HF Roadmap Observations: Areas for Improvement Guidance

• Identify and assess risks of shiftwork
• Work patterns
• Overtime records
• Incident of sick leave or other absenteeism 
• Staff turnover
• Potential exposure staff (e.g. vulnerable groups)
• Potential consequences of exposure
• Likelihood of exposure

• Manage risks from shiftwork
• Improve shiftwork schedule
• Improve shiftwork environment

• Check and review shiftwork arrangements.
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Demonstrate methodology used for task and human reliability analysis.

References 
• MHD Guidelines on Managing Human Factors in Major Hazard Installations

• UK HSE Core Topic 3 – Identifying Human Failure

• Energy Institute – Guidance on Human Factors Safety Critical Task Analysis

(3) Safety Critical Task Analysis and Human Reliability Analysis

HF Roadmap Observations: Areas for Improvement Guidance
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Figure 1: Human Factors Roadmap
(snapshot from MHD’s guidelines)

Steps in conducting human reliability analysis 
HF Roadmap Observations: Areas for Improvement Guidance
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• MHIs should complete HRA for at least 1 SCE by the end of Cycle 2

Demonstrate the consideration of PIFs in HRA
HF Roadmap Observations: Areas for Improvement Guidance

As part of 
HRA, PIFs 
should be 
considered.

An example on 
task 
analysis/HRA. 
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Thank You!

Official (Closed)

References:
• MHD Guidelines on Managing Human Factors
• UK HSE's Entec method (contract research report 348/2001)
• HSG 256 – Managing Shiftwork
• WSH Council – WSH Guidelines on Fatigue Management 
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