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ÅWhy do structures fail and getting to the ñtrueò root cause of failure.

Å Importance of competent staff in context of pipeline integrity management.

ÅWhat does competent and qualified staff mean in our industry.

Å Introduce competency standards.

ÅShow a complete process of competency development and assessment.

ÅThe need a more formal approach to demonstrating competence of staff in the 

context of pipeline safety management systems.

ÅAnything elseéor questions?
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

WHY DO STRUCTURES FAIL

Structures, such as bridges, pipelines, and ships, 

usually operate safely, but sometimes they fail.

Why do failures occur (cause):

Å the forces on the structure;

Åany defect in the structure;

Å the properties of the materials that make up the 

structure (strength, shape, etc.);

Å time the load operates;

Å the environment the structure operates in.
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Picture: 2018 Pedestrian Bridge Collapse at Florida International University, Miami, FL 

(Source: www.nst.com.my. Joe Raedle, Getty Images, AFP)
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

WHY DO STRUCTURES FAIL

Structures, such as bridges, pipelines, and ships, 

usually operate safely, but sometimes they fail.

Reasons for the failure:

Ådesign errors;

Å faulty materials;

Åconstruction errors;

Åoperating errors;

Åhuman/organizational errors.
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Picture: 2018 Pedestrian Bridge Collapse at Florida International University, Miami, FL 

Source: https://www.osha.gov/doc/engineering/pdf/2019_r_03.pdf
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2018 Pedestrian Bridge Collapse at Florida 

International University, Miami, FL.

OSHA and NTSB investigation:

Åstructural design deficienciesé

Åengineersô computations could noté

Åengineer failed to recognize danger of collapseé

Åengineer should have knowné

Åcontractorsô professional judgementé

Åchange in designé
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Source: https://www.osha.gov/doc/engineering/pdf/2019_r_03.pdf

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

WHY DO STRUCTURES FAIL
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Cause of gas pipeline failures (PHMSA 1994-2013):
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Source: P. Hopkins. Presentation ROSEN Integrity Management Seminar. Mexico City (2018).

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

WHY DO STRUCTURES FAIL

6%
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Root cause of gas pipeline failures (illustrative example):
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Source: P. Hopkins. Presentation ROSEN Integrity Management Seminar. Mexico City (2018).

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

WHY DO STRUCTURES FAIL
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ÅWe control and reduce pipeline failures by having 

effective integrity management systems.

Å Integrity management is part of our Safety 

Management System (SMS). 

Å It manages and reduces the risks associated with 

the operation of our pipelines.

Å It aims to prevent incidents.

Å It includes the many and varied activities pipeline 

operators must undertake to ensure that 

releases do not occur.
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

INTEGRITY MANAGEMENT SYSTEMS
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A failure usually occurs when our (integrity management) system breaks down, as 

most systems have multiple óbarriersô that prevent failure.

Barriers ïSwiss cheese model:

Åengineering barriers;

Åsystems barriers;

Åpeople competence barriers;

Åculture.
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

INTEGRITY MANAGEMENT SYSTEMS

Source: About Pipelines (CEPA). https://www.aboutpipelines.com/
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

INTEGRITY MANAGEMENT SYSTEMS

Source: P. Hopkins. Presentation ROSEN Integrity Management Seminar. Mexico City (2017).

Integrity management needs to 

focus on: 

Å competency of personnel; 

Å safety culture; 

Å protecting skills in the industry.

The Regulator will expect industry to 

meet these challenges and provide 

competent staff and a first class 

safety culture..
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCE OF STAFF

Illustrative example only

Significanceï the perception that one's job exerts a positive 

impact on others; increasing the employees desire to work longer 

hours, and to do a job well doneé
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Dunning Kruger effect:

ÅCognitive bias whereby 

people who are not 

competent are unable to 

recognize their own lack of 

competence.  

ÅNot only do they fail to 

recognize their lack of 

competence, they are also 

likely to feel confident that 

they are competent. 
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(time)

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCE OF STAFF
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCE OF STAFF

Source: M. Unger and P. Hopkins. PTC. Competency Standards for the Pipeline Industry. Berlin (2018).

Competence is a mix of:

ÅSkillsé

ability to do a task;

ÅKnowledgeé

ability to understand and 

explain the task;

ÅExperienceé

period of time doing the task;

ÅValues or behavioursé
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCE OF STAFF

Source: M. Unger and P. Hopkins. PTC. Competency Standards for the Pipeline Industry. Berlin (2018).

Competence is achieved by:

ÅTraining (10%)é

the skill, through structured 

learning;

ÅMentoring (20%)é

the knowledge, through guided 

learning/advice;

ÅExperience (70%)é

on-the-job learning.
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Trained, competent and qualified:

ÅAmerican standards (e.g., ASME 

B31.4) define óqualifiedô as: óAn 

individual that has been evaluated and 

can perform assigned tasksô.

ÅThe USA's PHMSA states: óé an 

evaluation (assessment) is required 

to be considered qualified to do a taskô.
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCE OF STAFF

Trained Í Qualified

Competent Í Qualified

Competence + Assessment = Qualified

Source: M. Unger and P. Hopkins. PTC. Competency Standards for the Pipeline Industry. Berlin (2018).
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ÅStandards and regulations explicitly require all staff to 

be both competent and qualified to work on any 

task on a pipeline.

ÅEngineers work to standards. We demonstrate 

compliance by using these standards. We need a 

standard on ócompetencyô.

ÅWe already have these ócompetency standardsôfor 

our technicians (e.g. ASNT ILI-PQ, and ASME B31Q).

ÅCompetency standards list various competencies, 

and provide a common definition of each 

competence, with its minimum requirements.
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCY STANDARDS

Source: M. Unger and P. Hopkins. PTC. Competency Standards for the Pipeline Industry. Berlin (2018).
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QUALIFYING OUR WORKFORCE
OUR WORKFORCE
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Our workforce is varied, with varying and differing demands on ócompetencyô:

Percentage 
workforce

Level of 
competency

Operator

Engineer

Principal 
Engineer

Senior 
Engineer
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QUALIFYING OUR WORKFORCE
OUR WORKFORCE
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Our workforce is varied, with varying and differing demands on ócompetencyô:

Percentage 
workforce

Level of 
competency

Operator

Engineer

Principal 
Engineer

Senior 
Engineer

Focussed on 

specific, definable 

tasks

General and wide competencies
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QUALIFYING OUR WORKFORCE
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Our workforce is varied, with varying and differing demands on ócompetencyô:

Percentage 
workforce

Level of 
competency

Operator

Engineer

Principal 
Engineer

Senior 
Engineer

Regulated

Not Regulated
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QUALIFYING OUR WORKFORCE
OUR WORKFORCE
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ASME B31Q establishes the requirements for a qualification for operators, but does 

not cover design or engineering tasks.

Percentage 
workforce

Level of 
competency

Operator

Engineer

Principal 
Engineer

Senior 
Engineer

How do we qualify these people?
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ROSEN has produced a óCompetency Standards 

Manualôthat is available to the industry.

ÅThe  Competency Standards Manual details 42 

competencies.

ÅThe Manual is focussed on Pipeline Integrity 

Management.

ÅQualifying Panel for the Pipeline Industry (QPPI).
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCY STANDARDS
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Competency 

Standard

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCY DEVELOPMENT AND ASSESSMENT

Competency 

Identification

Identify what 

competencies 

are needed in 

each role

You need to know the competencies needed and expected in each 

role:

Ådefine roles and responsibilities and competencies needed to 

perform each job (e.g., from the job description/specifications);

Å list each of tasks expected to be performed;

Å identify the competence level of each task to be performed.
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Provide a common definition of a competency with minimum

requirements:

Åcompetency level;

Åcompetency description;

Åcompetency outcome;

Åqualifications;

Åknowledge & skills;

Åassessment method;

Å training, experience & mentoring.
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Provides a 

common 

definition of a 

competency 

with minimum 

requirements

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCY DEVELOPMENT AND ASSESSMENT

Competency 

standard
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Provide a common definition of a competency with minimum

requirements:
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Competency 

Standard

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCY DEVELOPMENT AND ASSESSMENT

Self-assess 

against the 

Competency 

Standard

Self 

Assessment

The individual selects his/her competency needs. Then, he/she 

needs self assessment:

ÅThe Competency Standard specifies the type of assessment 

required.

ÅóSelf-assessmentô is an useful starting point to identify gaps.
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Competency 

Standard

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCY DEVELOPMENT AND ASSESSMENT

Established a 

Learning Plan 

which closes 

those gaps.

Learning 

Plan

Create learning program containing these competencies/tasks, and 

include mentoring and experience.

ÅNecessary qualifications

ÅAny co-requisites and pre-requisites 

needed

ÅMethod of delivery 

ÅLearning outcomes 

ÅCompetencies being addressed

ÅAssessment criteria
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Competency 

Standard

A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

COMPETENCY DEVELOPMENT AND ASSESSMENT

Ensures 

Validation

Tangible 

Evidence

Formal 

Assessment 

by an 

Independent 

Body 

Interview or 

examination 

Assessment

Assessment of each  competency/task.

ÅEach competency requires an assessment

ÅEnsures validation

ÅTangible evidence

ÅFormal assessment by an independent body 

Å Interview or examination 
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API RP 1173 describes 10 essential elements for the 

comprehensive and systematic management of safety:

1. Leadership and management commitment

2. Stakeholder engagement

3. Risk management

4. Operational controls

5. Incident investigation, evaluation, and lessons learned

6. Safety assurance

7. Management review and continuous improvement

8. Emergency preparedness and response

9. Competence, awareness, and training

10. Documentation and record keeping
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

PIPELINE SAFETY MANAGEMENT SYSTEM 
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Plan: Identify & Define
Å Define Roles & Responsibilities

Å Define Competency Team Matrix

Å Define or Identify Competency Standards

Do: Establish Procedures & Processes
Å Define Assessment Process

Å Develop Learning Plan

Check: Assess (check) competencies
Å Self-Assessment

Å 3rd Party Assessment

Act: Analyze & Implement Change
ÅGap Analysis

Å Staff development
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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT

PIPELINE SAFETY MANAGEMENT SYSTEM
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