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Appendix 03 - 200 inputs - Factor Analysis
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Appendix 04 — Survey Questionnaire
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Reliability — The extent to which barrier performance measure yields the
same results on repeated trials during operations is a critical factor in
safety barrier performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Response Time — The length of time taken for a barrier at system or
equipment level to react to a given stimulus / event is a critical component
in evaluating safety barrier performance for onshore gas drilling
operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Robustness - The ability of a safety barrier to perform effectively even
when the underlying variables or assumptions are altered in the context of
safety allowances defined between operating and design limits is a critical
factor in evaluating safety barrier performance for onshore gas drilling
operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Triggering event - The event or condition that triggers the activation of a
barrier is a critical consideration in evaluating safety barrier performance
for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree
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Capacity — The number of times the intended task can be performed by the
intended barrier within its limits is a critical component in evaluating
safety barrier performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Barrier Fitness — The ability to execute the safety function intended by the
barrier without being destroyed is a critical factor in evaluating safety
barrier performance for onshore gas drilling operations.

!

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Integrity - The ability of a safety barrier to remain whole or functional until
conclusion of the event is a critical consideration in evaluating safety
barrier performance for onshore drilling operations.

s Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Adequacy — The extent to which a properly functioning barrier will
interrupt a particular scenario is a critical factor in evaluating safety
barrier performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Safety-Critical Tasks - The range and scale of safety critical tasks required
for successful barrier performance is a critical consideration in evaluating
safety barrier performance for onshore gas drilling operations.
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Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Human Factors — The required level of dependence on human action for
successful barrier performance is a critical consideration in evaluating
safety barrier performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Availability — The percentage of time a barrier is considered ready to use
when tasked (aka “up-time”) is a critical consideration in evaluating safety
barrier performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Validity — The ability for a barrier to function / fulfill requirements upon
demand is a critical consideration in evaluating safety barrier performance
for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Completeness - Having all the required characteristics to fulfill the function
of a safety barrier is a critical consideration in evaluating safety barrier
performance for onshore gas drilling operations.

" Strongly Disagree
Disagree
Neutral
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Agree

Strongly Agree

Maintainability — The measure of the ease and rapidity with which a safety
barrier can be restored to operational status following a failure or usage is
a critical consideration in evaluating safety barrier performance for
onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Lagging Indicators - The measure of past performance of the safety
barriers is a critical consideration in evaluating safety barrier performance
for onshore gas drilling operations

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Effectiveness — The degree to which a barrier is successful in producing a
desired result is a critical consideration in evaluating safety barrier
performance for onshore gas drilling operations

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Barrier Level of Confidence During Operations — The percentage of all
possible safety barriers that can be expected to include the true population
parameter (of a safety barrier) is a critical consideration in evaluating
safety barrier performance for onshore gas drilling operations.

P

Strongly Disagree
Disagree
Neutral

Agree
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Strongly Agree

Error Promptness - The feature of the barriers to alert the barrier owner
of a potential error in the near future is a critical consideration in
evaluating safety barrier performance for onshore gas drilling operations.

[
i

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Operational Complexity of the Barrier - The feature of an operation that
is difficult to understand or lacking simplicity is a critical consideration in
evaluating safety barrier performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Barrier Reputation — The widespread belief that the safety barrier has a
particular characteristic function or did not function on demand is a
critical factor in evaluating safety barrier performance for onshore gas
drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Barrier Test Simulation - The performance results of the barriers in a test
environment to the exact conditions the barrier has a possibility to be
subjected has a critical impact on the opinion of an operation in evaluating
safety barrier performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree
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Barrier Inter-Dependency - The mutual dependence between barriers of
two or more groups is a critical consideration in evaluating safety barrier
performance for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Barrier Redundancy - The inclusion of additional barriers which are not
strictly necessary to functioning (in case of failure of other barriers) is a
critical consideration in evaluating the primary safety barrier performance
for onshore gas drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Impact of Safety Critical Tasks on Barriers — The critical activities
required to be conducted on the barriers, which impact the barrier
performance, is a critical consideration in evaluating safety barrier
performance for onshore gas drilling operations.

s Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Survivability — The protection required by a barrier or equipment item to
ensure continued operation during a major incident is a critical
consideration in evaluating safety barrier performance for onshore gas
drilling operations.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree
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Appendix 6 - KMO and Bartlett's Test Results

KMOQ and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.83386502
Bartlett's Test of Sphericity Approx. Chi-Square | 176225153
df 300
Sig. 4.387E-205
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Appendix 8 - MAH Barriers mapping - Shah field

Barrier Performance
parameters

Operative Definitions

Functionality /Reliability

Extent to which barrier performance measure yields the same results
on repeated trials

Response time

Length of time taken for a barrier to react to a given stimulus or event

Robustness

The ability of a safety barrier to perform effectively even when the
underlying variables or assumptions are altered

Triggering Event

A tangible or intangible barrier or occurrence that once breached or
met, causes another event to occur

Capacity

Maximum limit to which the barrier can perform

Efficiency

Ratio of the useful work performed by a barrier to the total energy
input.

Ability to withstand
loads

Ability to execute the safety function intended by the barrier without
being destroyed

Integrity

Defined as a state of the barrier being whole or undivided

Implementation delay

Delay in execution of an idea, it may refer to the process of setting up
a new hardware / software after purchase is made

Adequacy

Adequacy defines the extent to which a properly functioning Barrier
will interrupt a particular scenario.

Safety critical tasks
applicability

Defines the applicability of safety critical tasks for successful barrier
performance

Human dependence

Dependence on human action for barrier performance

Availability

Percentage of time a barrier is considered ready to use when tasked.




Appendix 8 - MAH Barriers mapping - Shah field

Validity

Refers to whether or not it measures what it is supposed to measure
(execute the objective function of the safety barrier)

Completeness

Having all the required characteristics to fulfil the function of safety
barrier

Maintainability

Measure of the ease and rapidity with which a safety barrier can be
restored to operational status following a failure.

Lagging indicators

Measure of past performance of the safety barriers

Effectiveness

Degree to which a barrier is successful in producing a desired result

Level of confidence
during operation

Percentage of all possible safety barriers that can be expected to
include the true population parameter (of a safety barrier)

Error Promptness

It is the feature of the barriers to alert the barrier of a potential error in the
near future

Operational complexity
of the barrier

It is used to characterize operating something with many parts where those
parts interact with each other in multiple ways

Barrier reputation

A widespread belief that the barrier has a particular characteristic

Barrier Test simulation

Checking the performance of the barriers in a test environment to the exact
conditions the barrier has a possibility to be subjected

Barrier inter-dependency

It is the mutual dependence between barriers of two or more groups

Barrier redundancy

Inclusion of additional barriers which are not strictly necessary to
functioning, in case of failure of other barriers

Impact of safety critical
tasks on barriers

Critical activities to be conducted on the barriers which impact the barrier
performance

Survivability

Protection required by a barrier or equipment item to ensure continued
operation during a major incident
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Appendix 13 — Model feedback and validation workshop sheets
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Meetings Record

Location:
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Date:

06,12,2016

Purpose of the Meeting:

Barrier based Risk Assessment model- Presentation & feedback
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