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A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT ROSEN
OB\] ECTIVES empowered by technology

A Why do structures fail and gettingtotheiit r ue 0 r oobfailure a u's e
A Importance of competent staff in context of pipeline integrity management.
A What does competent and qualified staff mean in our industry.

A Introduce competency standards.

A Show a complete process of competency development and assessment.

A The need a more formal approach to demonstrating competence of staff in the
context of pipeline safety management systems.

AAnyt hi ng gqeektiores? or
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Structures, such as bridges, pipelines, and ships,
usually operate safely, but sometimes they falil.

Why do failures occur (cause):
A the forces on the structure;
A any defect in the structure;

A the properties of the materials that make up the
structure (strength, shape, etc.);

A time the load operates;

A the environment the structure operates in.

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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Structures, such as bridges, pipelines, and ships,
usually operate safely, but sometimes they falil.

Reasons for the failure:

A design errors;

A faulty materials;
A construction errors;
A operating errors;

A human/organizational errors.

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 - .
. . . . . Investigation of March 15, 2018 Pedestrian
I nte rnatl Onal U nive rS|ty, M lami . F L . Bridge Collapse at Florida International

University, Miami, FL

U S Deparmuent of Labor

OSHA and NTSB investigation: Oy it A

July 2019

A structural designd ef i ci enci es é
Aengineersoédé computations

Aengineer failed to recog

Aengineer should have kno
Acontractorso6 professiona

Achange in designbé

Source: https://lwww.osha.gov/doc/engineering/pdf/2019 r 03.pdf
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Cause of gas pipeline failures (PHMSA 1994-2013):

B External interference
m Corrosion

m Material failure

m Incorrect operations
B Other outside force

m Natural force

All other causes

Source: P. Hopkins. Presentation ROSEN Integrity Management Seminar. Mexico City (2018).

WESTERN REGIONAL GAS CONFERENCE i Tempe, AZT © ROSEN Group 1 21-Aug-2019 Slide 7

This document is the property of ROSEN Swiss AG who will safeguard its rights according to the civil and penal provisions of law. No part of this document may be reproduced or disclosed to any other party without the prior permission of ROSEN.



A STRUCTURED APPROACH TO COMPETENCY DEVELOPMENT ROSEN
WHY DO STRUCTURES FA”_ empowered by technology

Root cause of gas pipeline failures (illustrative example):

External interference ‘mIncompetent staff
m Corrosion ® Human error
laterial failure m Lack of knowledge
[ncorrect operations w Poor data management
Other outside force m Organisational failure
Natural force M Poor safety culture
\1l other causes ~ Loss of key staff

Source: P. Hopkins. Presentation ROSEN Integrity Management Seminar. Mexico City (2018).
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A We control and reduce pipeline failures by having
effective integrity management systems.

A Integrity management is part of our Safety
Management System (SMS).

A 1t manages and reduces the risks associated with
the operation of our pipelines.

A It aims to prevent incidents.

A It includes the many and varied activities pipeline
operators must undertake to ensure that
releases do not occur.
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A failure usually occurs when our (integrity management) system breaks down, as
most systems have multiple Obarriersa?ao

Barriers I Swiss cheese model:
A engineering barriers;

A systems barriers;

A people competence barriers;

A culture.

Source: About Pipelines (CEPA). https://www.aboutpipelines.com/
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Integrity management needs to

focus on:

A competency of personnel; Corrosion and fatigue

A Safety Culture; / Poor control of modifications

. . . . / Operation
A protecting skills in the industry. > y P
. . o : : .

The Regulator will expect industry to £ -~ Culture (commitment, resoureing, €tc)

meet these challenges and provide — [umoverof siilled staff

competent staff and a first class \ : —
cceptance criteria

safety culture..

Time
Source: P. Hopkins. Presentation ROSEN Integrity Management Seminar. Mexico City (2017).
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T Significance T the perception that one's job exerts a positive

G Gioogle Maps - NPMS Publc Viewer 22 NPMS - Home

Impact on others; increasing the employees desire to work longer

hours,andtodoajobwelld o n e é
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Dunning Kruger effect:
A Cognitive bias whereby

people who are not 4
competent are unable to OV | @ now everything
recognize their own lack of . Compleatod
competence. g I never goingt
A Not only do they fail to S .
recognize their lack of
competence, they are also 0% @ .
likely to feel confident that e ol S

they are competent. (time)
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Competence is a mix of:

A Skillse Behaviours
ability to do a task;

AKnowl edgeé

ability to understand and
explain the task;

AExperienceé
period of time doing the task;

AValues or behaviour

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

A Training (10%)é
the skill, through structured
learning;

AMentoring (20%) é

the knowledge, through guided
learning/advice,

70%
AExperience (70%) é
on-the-job learning.

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

A American standards (e.g., ASME
B31. 4) qdaifiedon ed\so
Individual that has been evaluated and
can perform assigned taskso .

A The USA's PHMSA states: 6 éan
evaluation (assessment) is required Competence + Assessment = Qualified
to be considered qualified to do a tasko .

Competent | Qualified

Source: M. Unger and P. Hopkins. PTC. Competency Standards for the Pipeline Industry. Berlin (2018).
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A Standards and regulations explicitly require all staff to
be both competent and qualified to work on any
task on a pipeline.

A Engineers work to standards. We demonstrate uatetiCation and Certification
compliance by using these standards. We need a
standard on oO0competency?o.

A We already havethese6 c ompet ency fert a
our technicians (e.g. ASNT ILI-PQ, and ASME B31Q).

A Competency standards list various competencies,
and provide a common definition of each
competence, with its minimum requirements.

In-line Inspection Personnel

Source: M. Unger and P. Hopkins. PTC. Competency Standards for the Pipeline Industry. Berlin (2018).
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Our workforce I s varied, with varying and
A
Operator
Percentage
workforce

Engineer

Principal
Engineer

' >
Level of
competency
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Our workforce I s varied, with varying and

A
Operator
Percentage
workforce Focussed on
specific, definable
tasks Senior —
Engineer Prlnglpal
Engineer
General and wide competencies
>
Level of
competency
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Our workforce I s varied, with varying and

A
Operator
Percentage
workforce
Regulated
Senior —
Engineer| | Principal
Engineer
Not Regulated
>
Level of
competency
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ASME B31Q establishes the requirements for a qualification for operators, but does
not cover design or engineering tasks.

A

Operator

Percentage Pipeline

workforce Personnel
Qualification

ASME Code for Precaure Piping. 831 Englneer

Senior
Engineer

Principal
Engineer

..........................

— : How do we qualify these people?

>
Level of

competency
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ROSEN has producedad Compet ency St a

Ma n u that is available to the industry. £ofing o) B

. for Pipeline Integri
A The Competency Standards Manual details 42 Jéna"éir';fn? s

competencies. ==

A The Manual is focussed on Pipeline Integrity
Management.

A Qualifying Panel for the Pipeline Industry (QPPI).

ROSEN
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Competency
Identification

Identify what
competencies
are needed in

each role

You need to know the competencies needed and expected in each
role:

A define roles and responsibilities and competencies needed to
perform each job (e.g., from the job description/specifications);

A list each of tasks expected to be performed;
A identify the competence level of each task to be performed.

FOUNDATION PRACTITIONER EXPERT /\ B ’n """""""""""""""""" )

Can interpret and evaluate Critical understanding and Able to self-manage, with a A self-learner with a critical g
the knowledge, and can both analysis of the knowledge, critical and systematic awareness of current and ExPert c
communicate it and present  and able to apply the understanding of the complex issues and best 2) Evaluating -g
coherent arguments knowledge knowledge, and can make practices, and is able to do 8 20 e -~ e-eeeeesessesesceee—ee-- g
judgements and propose original work, deal with L= Analyzing Q
Work is carried out under Is able to carry out work with  solutions multiple problems,; sd ]
continuous su pervision supervision able to explain theoretical E =
No supervision required bases and weaknesses, and % B
can propose new solutions. 5 g

=

Subject matter expert g
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Provide a common definition of a competency with minimum
@ requirements:
Competency A competency |€V€|; Competency
standard Standards Manual
Nt . for Pipeline Integrit
orovides a A competency description; e e

common

definition of a A competency outcome,

competency
with minimum

e A qualifications;

A knowledge & skills;

A assessment method:;

A training, experience & mentoring. ROSEN
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Competency
standard

Provides a
common
definition of a

competency
with minimum
requirements

ROSEN

empowered by technology

Provide a common definition of a competency with minimum

requirements:

Competence Title

Internal Corrosion Mechanisms

Competence Number
Document Revision

15
Rev E 2018

Competence Level

Awareness |

Foundation

Practitioner

Expert

Competence Description/Purpose

Competence Qutcomes

Qualifications (e.g., academic or
professional)

The underlying principles, concepts, and technical parameters related to pipeline internal corrosion mechanisms, giving the individual an all-round understanding of

their causes and mechanisms.

Has knowledge of pipeline internal
corrosion mechanisms, and is
aware of internal pipeline corrosion
causes, types, and processes.

Mone.

WESTERN REGIONAL GAS CONFERENCE i Tempe, AZT © ROSEN Group 1 21-Aug-2019

Is able to describe, discuss and explain
internal corrosion mechanisms, including:
sweet, sour, oxygen, organic acids,
bacterial corrosion, top-of-the-line; erosion,
and flow enhanced corrosion; galvanic
corrosion; and, preferential weld corrosion.

Progressing or completed CEng or PEng
or equivalent (e.g., ‘engineer in training’
program).

Can apply pipeline internal corrosion
mechanism principles, choose best
suited principles, analyse internal
corrosion mechanisms, including: sweet,
sour, oxygen, organic acids, bacterial
corrosion, top-of-the-line; erosion, and
flow enhanced corrosion; galvanic
corrosion; and, preferential weld
COrrosion.

CEng or PEng or equivalent.

Is able to elaborate on pipeline internal
corrosion mechanisms, justify best
suited principles, elaborate on their
bases, propose and validate suitable
mitigation and prevention measures,
and can predict internal corrosion
mechanisms, including: sweet, sour,
oxygen, organic acids, bacterial
corrosion, top-of-the-line; erosion, and
flow enhanced corrosion; galvanic
corrosion; and, preferential weld
corrosion.

CEng or PEng or equivalent.
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The individual selects his/her competency needs. Then, he/she
@ needs self assessment:

- A The Competency Standard specifies the type of assessment

Assessment required.
Self-assess A 6Salsfsessment 6 starting @oint toudsnify gaps.

against the
Competency

Standard —

Competencies Engineer #1 Engmeer 82 Engineer 33

Can make recommencabons for apocoprate adabonal
proventatyg and mgated actiong

SR —— | The
Gap

Con dentfy approprime malerals asssss sshng malorniss
and disouss how materal propermies affect Integrty.

Can cakeulaa strossas 00 gpalnes incuding poncipal
syeses, Femmal sirmsses, and eg ont siresse

Ideal Situation Reality
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Create learning program containing these competencies/tasks, and
@ Include mentoring and experience.

A Necessary qualifications

Learning

Plan A A o d .
Established a ny co-reqwsnes an pre-reqU|s|tes

Learning Plan needed

which closes
A Method of delivery

those gaps.

A Learning outcomes Training (10%) | Skill

A Competencies being addressed = Mentoring (20%) [ Knowledge

A Assessment criteria s Experience (70%) [l

» Experience
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@ Assessment of each competency/task.

A Each competency requires an assessment

sl A Ensures validation

Ensures . .
Validation A Tangible evidence 0
Tangible UAL/F/E
Evidonce A Formal assessment by an independent body V-,
\ormal A Interview or examination KU
ssessment i
by an ,'
Independent [
BOdy §
Interview or O\P P I L\’?
examination sl e =
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PIPELINE SAFETY MANAGEMENT SYSTEM

APl RP 1173 describes 10 essential elements for the
comprehensive and systematic management of safety:

Leadership and management commitment
Stakeholder engagement

Risk management

Operational controls

Incident investigation, evaluation, and lessons learned
Safety assurance

Management review and continuous improvement
Emergency preparedness and response
Competence, awareness, and training

10. Documentation and record keeping

© 0N OARWNE
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' RP1173

APl RECOMMENDED
PRACTICE FOR
PIPELINE SMS
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Plan: Identify & Define
PLAN A Define Roles & Responsibilities
A Define Competency Team Matrix
A Define or Identify Competency Standards

Do: Establish Procedures & Processes
COMPETENCE A Define Assessment Process

AWARENESS Do A Develop Learning Plan

& TRAINING Check: Assess (check) competencies

A Self-Assessment
A 3rd Party Assessment

Act: Analyze & Implement Change
A Gap Analysis
A Staff development

ACT

CHECK
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Plan: Identify & Define

A Define Roles & Responsibilities

A Define Competency Team Matrix

A Define or Identify Competency Standards

Do: Establish Procedures & Processes
A Define Assessment Process
A Develop Learning Plan

Check: Assess (check) competencies
A Self-Assessment
A 3rd Party Assessment

Act: Analyze & Implement Change
A Gap Analysis
A Staff development
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