Usually, there are many people whose actions and decisions contributed to the incident over time. Identify these individuals and their actions. 
At the scene, reconstruct and walkthrough the incident sequences. Pay special attention to: 
· What was the task they were trying to accomplish
· What was the purpose of the behaviour that triggered the event or contributed to the event
· What people could (not) see from their locations 
· Their body and hand position and what they were trying to achieve with it
· The equipment and people they interacted with
· What was their understanding at the time of what the correct action to take is (what information they had at the time)
· Where did that information come from (other people – who and how, documents, training etc.)
· What did they NOT know at the time of taking the action and why
· WHO should have provided that information and HOW (e.g. engineer via X, training via Y, supervisor via Z)
· What were the constraints they had to deal with
· WHO else was part of this process (e.g. supervisor, another engineer, supplier, another operator etc.)
· Review how this task was performed in the past. Was there anything different?  

For each person and their behaviour:
• Step 1 – Identify a single, well-defined behaviour which is represented in the cause map.
• Step 2 – Identify Assumptions / decisions / mind-set which underpinned the behaviour (why it made sense to them)
• Step 3 - Identify the Error Traps that may have influenced the person to make the error. 
• Step 4 – Identify Management system causes / organizational which were behind the error traps. 

Example 1: “The operator continued filling the storage tank (behaviour) because he believed the tank was half-full (belief - why it made sense to them) due to an incorrect level indication from the level instrument (Workplace-level error trap) due to reduced maintenance budget in last 3 years which reduced the frequency of preventative maintenance (Error trap precursors).”

Example 2: “The operator used a wrong tool for the job (behaviour) because she believed it was the right tool for the job (belief – why it made sense to them) because the procedure was incorrect (Workplace-level error trap) as there was no process in place for managing updates to the procedures (Error trap precursors).”
	

	
	

	
	








	Types of error traps

	Workplace-level error traps
	Error traps precursors
	People to interview
	Other activities to gather evidence
	Industry standards, guides and additional tools

	Procedures / work instructions


	· Inaccurate / Out of date 
· Unworkable in practice
· Made it more difficult to do the work
· Time consuming / quicker way possible
· If followed to the letter, could not get the job done in time
· Does not describe the best way to carry out the job
· Difficult to know which is the right procedure
· Too complex and difficult to use
· Safety related information (hazards & controls) and warnings are not presented in operating procedures
· Difficult to find the information you need in the procedure
· Difficult to locate the right procedure
· Not aware that the procedure exist
· Not aligned with the training provided
· Use of suppliers’ / clients’ procedures
· Many procedures for the same task / activity? Are there any conflicts between them?
	· There is no process in place to:
1. Monitor the use of procedures and provide feedback
2. Systematically evaluate error traps in procedures
3. Promptly redesigning or scrapping bad or superfluous rules

· The software used doesn’t allow for quick finding the needed procedure.

· Workers don’t receive training and feedback on how to use the procedures. The use of procedure is not part of competency verification. 

· Workers are not involved in writing procedures.

· Leaders don’t proactively seek non-conformance to address them ASAP.
	Operators who use the procedure / work instruction.

Supervisors – are they aware and monitor the use of procedures.

Engineers and others who co-wrote the procedure.

Person responsible for the procedure management system and software.


	Do a site walkthrough/ talk through with the selected procedure and operators and ask to show you how the steps are executed.

Ask users to show you how they access procedures.

If there are references or links to other documents ask users to show you how they access it.
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1.0

1.1

INTRODUCTION

This document provides BP Exploration (Caspian Sea) Limited (BP) with guidance on the
optimal process to be followed to develop a Site Operating Procedure (SOP).

An overview of the optimal process steps proposed for the development of an SOP is shown
in the flowchart on page 2.

This document is intended to be read in conjunction with the flowchart and provides further
explanation and expansion of each of the process steps.

Pre-Requisites

The process to develop a SOP should be led by an Operating Authority (OA). The OA should
have some knowledge of the system for which the SOP is being delivered and should have a
good understanding of the process to develop SOPs.

Technical Authors are required to prepare the SOP. They should have demonstrable
competence and experience in preparing SOPs and procedures.

End-users should be heavily consulted throughout the SOP development process. The OA
should facilitate this involvement.

A multi-disciplinary team is recommended to provide multiple perspectives and make certain
that the procedure development and review process is thorough.

50102206-1 PD02 Rev 01 — 15" February 2013 Scandpower is a member of the Lloyd's Register Group
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1.2 Overall Process for the Development of a SITE Operating procedure

The following flowchart outlines the key steps required to develop a SOP.

Process for Development of Site Operating Procedures (SOP)

1 Establish a Delivery Plan for the delivery of the SOP
Initial Preparation I
2 Define the structure of the SOP
The purpose of the ‘Initial I
Preparation’ stage is to fully 3 Assess the risk level of the activities covered by the If the activty is high or medium risk and | 3 o Conduct Safety Critical
understand the activities, tasks and SOP there is a reliance on human actions Task Assessment
risks associated with tasks I
undertaken as part of SOP Define whether a procedure or other job aid is If the activity is high complexity or
developﬁ’rent 4 needed for each activity e 4A | Prepare a full procedure
o ) Prepare a job aid and a
;:Et!:i:;;ttlwty is low complexity andfor 4B | procedure for reference
and training
5 Identify what other information is required to conduct
activities
6 Determine task steps to complete activities and
Creation of Draft confirm accuracy with end-users
SOP ||
7 Prepare draft SOP in accordance with recommended
good practice
The purpose of the ‘Creation of ||
Draft stage is to develop a draft 8 | Draft SOP f )
SR e G ssue Dra or review
Revi & 9 Conduct technical review and verification by relevant
eview engineering disciplines
Verification | [
The purpose of the ‘Review and 10 g;:g;l(i:;tusablllty review and verification by usability
Verification’ stage is to conduct
o . I [
activities to ensure the SOP is D
accurate and usable prior to formal | 11 Make any necessary updates to the SOP _
s Gl Tl Updates to the SOP should be resubmitted
to the ‘Review & Verification’ and then the
‘Approval & Authorisation stages
Approval & 12 O_btr?lin_ technical approval from relevant engineering
Authori . disciplines
uthorisation I J
The purpose of the ‘Approval & 13 Obtain approval from usability specialist A A
Authorrsat;oq stage is to ensure I I
the SOP is approved and _
authorised for use 14 Formally issue SOP
" Develop and conduct briefing and training activities
Initial roll-out 15 to support the trial roll-out of the SOP
(1°* roll-out of SOP ONLY) I I
The purpose of the ‘Initial roll-out’ 16 Conduct a trial roll-out of the SOP
. _s;adge is to s,ns'uz'e ;heioll:' is ; i ‘
riefed out and trialled with the en Consolidate feedback and make any necessary
users and that any problems are | 17 | oqzioc to the SOP , o
captured and resolved Updates to the SOP should be resubmitted to the ‘Review &
Q % Verification’ and then the ‘Approval & Authorisation stages
Periodic review & 18 Carry out f|_.||| roll-qu_t of updat(_ad _SOP, accompanied
dat by appropriate training and briefing of end-users
update
P [T v\
. L Conduct continual reviews of SOP, as part of periodic
The. Purgosedo’; ﬁ']et Pe”_‘m;’c 19 reviews, MOC process and lessons learned
review & update’ stage is to
ensure that the SOP is kept up-to- 1 L1
date and remains fit for use 20 Make any necessary updates to the SOP

=&

Updates to the SOP should be resubmitted o the ‘Review &
Verification’ and then the ‘Approval & Authorisation stages

Figure 1 — The process to develop Site Operating Procedures
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1.3 Acronyms

HAZID HAZard IDentification Study
HAZOP HAZard and OPerability Study

MAH Major Accident Hazards

MAR Major Accident Risk

MOC Management Of Change

OA Operating Authority

P&IDs Piping and Instrumentation Diagrams
SCTA Safety Critical Task Assessment
SME Subject Matter Experts

SOP Site Operating Procedure

1.4 Document Structure

For each of the developmental steps that are described throughout this document, guidance is
provided under the following headings:

Purpose This section outlines the main aims of the step.

Process This section describes the process that shall be followed to complete
this step of the SOP development.

Resource This section outlines some of the key resources that would be
needed to complete the step. This could be certain people,
information or documents that may be required.

Output This section describes the output that will result from completing the
step. For example, this could be a document or an agreement for
the way forward.
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2.0 ‘INITIAL PREPARATION STAGE
The five steps (steps 1-5) in this stage are summarised below in Figure 2.
e
Establish a Delivery Plan for the delivery of the SOP
Initial Preparation e
Define the structure of the SOP
The purpose of the ‘Initial
Preparation’ stage is to fully If the activity is high or medium risk and 3A Conduct Safety Critical

understand the activities, tasks and
risks associated with tasks
undertaken as part of SOP
development

Figure 2 — The ‘Initial Preparation’ Stage

Overview

Assess the risk level of the activities covered by the ‘
SOP

there is a reliance on human actions

Task Assessment

Define whether a procedure or other job aid is
needed for each activity

If the activity is high complexity or
infrequent

4A

Prepare a full procedure

If the activity is low complexity and/or
frequent

Prepare a job aid and a
procedure for reference
and fraining

Identify what other information is required to conduct
activities

1

The purpose of the Initial Preparation Stage is to:

e Establish a clear plan for development of the SOP

e Fully identity the requirements for the SOP

The activities to complete the Initial Preparation Stage are as follows:

a > W N oE

Establish a Delivery Plan for the delivery of the SOP
Define the structure of the SOP

Assess the risk level of the activities covered by the SOP

These activities are described in further detail below.

Define whether a procedure or other job aid is required for each activity

Identify what other information is required to conduct activities

2.1 Establish a Delivery Plan for the delivery of the SOP

Purpose

The purpose of this step is to establish a plan and identify the necessary
resource to deliver the required SOP, including consideration of the time

needed to complete training and competency assessments of the end-users
prior to full implementation of the SOP.

Process

in this document.

The Operating Authority (OA) shall identify the individual processes and

The Delivery Plan shall be developed based upon the process that is outlined

resources (including personnel) required to develop the SOP and identify any

constraints.

The OA shall then work in conjunction with Operations Management to
develop the detailed plan and timescale to complete the work. In addition a

50102206-1 PD02 Rev 01 — 15" February 2013
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Resource

Output

system to control and track the progress of the SOP should be agreed upon
and developed.

The following resource is likely to be required for this stage:

e An OA who can manage the development of the SOP.

e Access to the Annual Operating Plan, to determine upcoming works and
availability of staff.

e Access to Technical Authors to prepare drafts of the SOP.

e An authorised MOC request for the development of, or need to amend
the SOP.

A ‘Delivery Plan’ that outlines:

e The activities required to develop the required SOP and the timescale
for completion.

e The resource required to conduct the required works.
¢ Allocation of responsibilities for completion of the defined activities.

e The system to track the progress of the SOP being developed.

2.2 Define the structure of the SOP

Purpose

Process

Resource

The purpose of this step is to define the structure of the SOP by fully
understanding all the activities that are to be conducted within the remit of the
SOP. This will assist in developing a logical and usable structure for the SOP.

A workshop should be conducted to identify the activities that are conducted
within the remit of the SOP. The OA should facilitate a workshop with
attendees drawn from a mixture of end-users (technicians) and process
engineers with knowledge of the activities in question.

In preparation for the workshop the OA should develop a proposed draft
structure for the SOP based on available documentation (i.e. P&IDs, HAZID
reports, HAZOP reports) and their understanding of the activities from other
similar procedures, and experience from similar facilities. This can then be
used as a starting point for the workshop. The aim of the workshop will be to
verify that all activities for the SOP are accounted for and that a final structure
for the document is agreed.

The following resource will be required for this stage:

e Current P&IDs.

e Recent HAZID or HAZOP outputs.

e Procedures from the platform or similar facilities.

e Access to technical experts from the specific engineering disciplines.

e Access to end-user representatives from the platform or similar
operations.

50102206-1 PD02 Rev 01 — 15" February 2013 Scandpower is a member of the Lloyd's Register Group
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Output

A draft structure of the SOP, including all the activities to be included, will be
developed. In addition a good understanding of the activities that are being
conducted on the platform will be gained.

The draft structure should include activities under the following elements (if
relevant):

e  System Operating and Design Envelopes
0 Hazards, Precautions& Competency

System Boundaries,

Symbols & Abbreviations,

References

o O O o

Technical Data.

e Normal Operations

e  Startup

e  Shutdown

e  Preparation for Maintenance

e Re-instatement after Maintenance

. Critical /Abnormal situations

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

2.3 Assess the risk level of the activities covered by the SOP

Purpose

Process

Resource

Output

The purpose of this stage of the process is to assess the risk level of activities
conducted within the SOP to determine which activities will require a full
procedure and which will require a checklist.

A method whereby the risk level of the activity is objectively assessed should
be employed. To identify the risk level for a SOP, reference should be made to
GRP-4.1-0001 Operation Procedures.

SOPs that are assigned a high risk level AND also are highly reliant on human
actions to conduct the activities (i.e. very little automation) should be subject
to a Safety Critical Task Assessment.

The following resource is likely to be required for this stage:

e An expert who is well versed with the risk assessment
approach/methodology to facilitate the workshop.

e End-users from the platform or similar facilities.

e Technical experts from the specific engineering disciplines

A risk level shall be assigned to the SOP. The risk level will also determine the
SOP review frequency in line with Site Technical Practice AZ-GRP-STP-4.1-
0001
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The system to control and track the progress of the SOP should be updated
following the completion of this stage.

2.4 Conduct Safety Critical Task Assessment

Purpose

Process

Resource

The purpose of this stage is to conduct a Safety Critical Task Assessment
(SCTA) on those tasks that have been risk assessed to be medium or high
risk AND have a high reliance on human actions to complete the activities.

The ultimate aim of the SCTA is to identify those activities where human
reliability is critical in contributing to Major Accident Hazards (MAH) and to
determine whether any further controls could be implemented to either reduce
the reliance on humans or minimise the consequence of human error.

A systematic method should be used to assess the Safety Critical Tasks®
within the SOP. A number of similar approaches are available, most of which
rely on the use of workshops where discussions between Subject Matter
Experts (SMEs) are used to identify the safety critical tasks and provide
sufficient opportunity for ideas to be generated. A common methodology used
within the HF discipline is presented in Energy Institutes Guidance on Human
Factors Safety Critical Task Analysis, March 2011.

The workshops should be semi-structured in nature, with the workshop
facilitator posing questions to explore the credible human failures and what
MAH consequences they could lead to.

As far as possible, reviews of procedures should be conducted with input from
operators and in a location outside of the normal working environment (i.e.
with no day-to-day work distractions). This will help to create a more robust,
usable and accurate procedure update. However, this may not always be
possible, for example when access to work locations is required in order to
walk through and check procedure steps.

A secondary benefit of this assessment is that task steps relating to the
activities will be highly scrutinised and verified for accuracy. This can provide
valuable input to the drafting of the procedure to help verify the technical
accuracy and relevance to the asset.

The following resource is likely to be required for this stage:

o A workshop facilitator that has experience in running SCTA Workshops.
o A workshop scribe that has experience in SCTA Workshops.
e SMEs to attend the workshop.

¢ An understanding of the activities being conducted; this could be from
draft or similar procedures to the SOP that describe the activities that
are being conducted.

! Safety critical tasks are those tasks associated with the platform’s main hazards where humans may initiate or
fail to mitigate a major incident. (HSE Document: A Human Factors Roadmap for the Management of Major
Accident Hazards http://www.hse.gov.uk/humanfactors/resources/hf-roadmap.pdf)

50102206-1 PD02 Rev 01 — 15" February 2013 Scandpower is a member of the Lloyd's Register Group
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Output

An output from the SCTA will be an understanding of those activities and
tasks that are most critical to human reliability, alongside recommendations to
minimise the likelihood of human error.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

2.5 Define whether a procedure or other job aid is needed for each

activity

Purpose

Process

The purpose of this stage is to determine for each activity the best job aid for
its successful completion.

The process to determine whether the activity is suited to a procedure or a
checklist is a relatively simple one. To confirm that the most appropriate
decision is made, it is advisable to involve end-users in the decision. The
decision as to whether an activity requires a procedure or other job aid (e.g.
checklist) is described in Figure 3.

Is the task safety
critical?

Is the task highly
complex?

Use a step by step
procedure

s the task performed
rarely?

Is the user
inexperience?

Use a job aid such as a
checklist, diagram or
flowchart

Figure 3 - Decision tree as to whether to use a procedure or checklist
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Resource

Output

In summary, if an activity not critical, is simple to conduct and is regularly
performed by experienced competent users then it should be possible to use
a checklist or other job aid.

If a procedure is to be used (i.e. Step 4a), then it should be made certain that
this is developed in accordance to current guidance on preparing procedures.

If a checklist or other job aid is to be used (i.e. Step 4b), it should be made
certain that this is developed in accordance with current guidance on
preparing checklists.

Reference should be made to the document ‘Good Practice Principles for
Design of Procedures’ (Ref. 50102206-1 PD02 Rev 01).

The following resource is likely to be required for this stage:

e Access to end-users, to confirm the decision on whether a procedure or
checklist is more appropriate.

From this assessment, the OA should understand which activities will require
the use of a detailed procedure only and those for which it would be better to
use a job aid or checklist.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

2.6 ldentify what other information is required to conduct activities

Purpose

Process

Resource

Output

The purpose of this stage is to identify all the additional information that may
be required to complete the activities within the SOP (e.g. Well Operating
Envelopes, reference to other procedures, etc.).

The OA should refer to other documents and past procedures and consult with
process engineers and end-users to determine what information is required for
each task step. This information may also be presented within HAZOP
outputs and from other similar procedures.

The following resource is likely to be required for this stage:
e Similar procedures from other platforms.
¢ Information from other documents (e.g. HAZOP outputs).
e Information from Process Engineers and end-users.

The output from this stage of the process will be a list of any additional
information to be provided within the procedure for use as reference by end-
users.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.
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3.0 ‘CREATION OF DRAFT SOP’ STAGE

The three steps (steps 6-8) in this stage are summarised below in Figure 4.

6 Determine task steps to complete activities and
Creation of Draft confirm accuracy with end-users
I 000 0 0900 092000
soP : :
7 Prepare draft SOP in accordance with recommended

The purpose of the ‘Creation of T i

Draft stage is to develop a draft _
issue of the SOP 8 Issue Draft SOP for review

L

good practice

W l

Overview

Figure 4 — The ‘Creation of Draft SOP’ stage

The purpose of this stage is to develop the draft of the SOP so that it can be issued it for review.

The activities to complete the ‘Creation of Draft SOP’ stage are as follows:

6. Determine task steps to complete activity and confirm accuracy with end-users

7. Prepare draft SOP in accordance with recommended good practice

8. Issue draft SOP for review

These activities are described in further detail below.

3.1 Determine task steps to complete activities and confirm accuracy
with end-users

Purpose

Process

Resource

Output

The purpose of this stage is to begin preparing the draft version of the SOP.
The initial objective is to determine the task steps required to complete the
activities and confirm these with SMEs and end-users.

From conducting the activities in the Initial Preparation Stage it is likely that a
good understanding will be gained of the task steps required to complete the
activities in the SOP.

The OA should use this understanding and information from other available
documents (e.g. other similar procedures) to finalise the task steps for the
activities to be covered by the SOP.

Once the task steps have been identified, these should be reviewed with end-
users for accuracy and any necessary revisions made.

To complete this step the following resource is likely to be required:

o Access to end-users and SMEs with relevant experience of the SOP
being developed.

e Access to all relevant documentation (including similar procedures,
HAZID/HAZOP outputs).

The output from this stage of work will be an accurate and complete list of the
task steps to be included within the SOP. Task steps should be written in
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accordance with the guidance provided in the document ‘Good Practice
Principles for Design of Procedures’ (Ref. 50102206-1 PD02 Rev 01 ).

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

3.2 Prepare draft SOP in accordance with recommended good practice

3.3

Purpose

Process

The purpose of this stage of the process is to make certain that the draft
procedure is developed in line with group recommended guidance. See
documents: GRP4.1-0001 Operating Procedures and

Site Technical Practice AZ-GRP-STP-4.1-0001-1.

The Technical Author shall prepare the draft procedure, based on the
information received from the OA.

The draft procedure shall be prepared in the Assets template and in accordance with

Resource

Output

relevant guidance (e.g. the document ‘Good Practice Principles for Design of
Procedures’ [Ref. 50102206-1 PD02 Rev 01 ], GRP4.1-0001 Operating
Procedures and Site Technical Practice AZ-GRP-STP-4.1-0001-1), to help
with consistency across BP procedures and to promote usability.

It may be that queries will arise from the preparation of the draft SOP which
may not be covered clearly within the guidance. In these instances, the
Technical Author should contact either a technical or usability specialist to
resolve the issue. If necessary, an update to the guidance should be sought
to assist in resolving similar future issues.

It is likely that the draft procedure will undergo a number of iterations before it
is ready for the Review and Verification Stage.

To complete this step, the following resource is likely to be required:

e A Technical Author to prepare the draft procedure.
e Suitable templates and guidance on how to prepare procedures.
At the end of this process the draft SOP should be ready for issue.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

Issue draft SOP for review

Purpose

Process

Resource

The purpose of this stage is to verify that the procedure is issued formally as a
Draft ready for review, verification, approval and authorisation.

The OA should review and confirm that the SOP can be issued as a Draft.
This should be recorded within the system to control and track the progress of
the SOP.

The following resource is likely to be required to complete this stage:

e The OA to confirm the SOP can be issued as Draft.

50102206-1 PD02 Rev 01 — 15" February 2013
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Output The output from this stage of the process is the formal issue of the procedure
as Draft.

The system to control and track the progress of the SOP should be updated
following the completion of this stage
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4.0 ‘REVIEW AND VERIFICATION STAGE

The three steps (steps 9-11) in this stage are summarised below in Figure 5.

Revi & 9 Conduct technical review and verification by relevant
e_v_lew_ engineering disciplines p
Verification T I

The purpose of the ‘Review and 10 ::';::Cdi:ﬁ;tusability review and verification by usability

Verification’ stage Is to conduct
activities to ensure the SOP is
accurate and usable prior to formal | 11 | Make any necessary updates to the SOP
issue and roll-out

[ |

Updates to the SOP should be resubmitted
to the ‘Review & Verification” and then the
‘Approval & Authorisation stages

Figure 5 — The ‘Review and Verification’ Stage

Overview
The purpose of the Review and Verification Stage is to:

e Technically review and verify the Draft SOP, to make certain it is technically accurate.

e Review the Draft SOP with respect to usability, to make certain it supports successful
task completion by end-users.

The activities to complete the ‘Review and Verification’ stage are as follows:

9. Conduct technical review and verification by relevant engineering disciplines
10. Conduct usability review and verification by usability specialist

11. Make any necessary updates to the SOP

In practice, steps 9 and 10 could be conducted simultaneously.
These activities are described in further detail below.

Checklists to support the review process are provided in Appendix A to C.

4.1 Conduct technical review and verification by relevant engineering

disciplines
Purpose The purpose of this stage is to technically review and verify the SOP.
Process Upon Draft issue of the SOP, the OA should deliver this to the technical

reviewer for technical review. A systematic technical review should then be
conducted, to verify the technical accuracy of the procedure. This review
should ideally be done as a group activity in order to prompt discussion and
clarification of the procedure. In order to improve efficiency of the review and
verification process and to promote discussion, the group should include a
variety of stakeholders, such as representatives from relevant engineering
disciplines, technical authors and individuals with an understanding of
procedure usability (this would combine steps 9 and 10 from the flow chart).

Wherever possible, verification should include a site visit to ‘walk through’ the
SOP. On a new build project this may be carried out in the fabrication yard or
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vendor’s works. Alternatively, a ‘talk through’ using P&IDs with end-users
could be conducted if a site visit is not possible.

Any comments or requirements for updates should be fed back to the OA and
technical authorities for inclusion prior to formal issue. The comments should
be clearly written, unambiguous and should provide specific instruction as to
how the procedure could be improved.

Resource  To conduct this stage of the process the following resource is likely to be
required:

e Access to a technical expert from a relevant specific engineering
discipline. The technical expert should demonstrate competence in the
process being reviewed, or sufficient experience in a similar system.

e The Draft SOP.

Output The output of this stage will be assurance that the SOP is technically accurate
and provides step-by-step instruction as to how to complete the activity.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

A method of identifying data within the procedure that may change (such as
cross references to other documents, cross references to other task steps and
numerical values etc.) could be employed to make the MOC process more
reliable. For example, applying a specific font colour to the information likely to
change may support the MOC document reviewers and aid human reliability.

A checklist for the reviewer may also be beneficial to aid reliability.

4.2 Conduct usability review and verification by usability specialist

Purpose The purpose of this stage is to review the SOP with respect to usability
principles to verify that the procedure best supports human reliability in
completing the tasks covered by the procedure.

Process The usability specialist should conduct a systematic review of the SOP, to
verify that the procedure complies with the ‘good practice’ procedure guidance
and therefore supports successful task completion.

The review will should include, as a minimum, a review of the format of the
SOP, the use of language, how task steps are phrased and the use of colours
and symbols.

Any comments or requirements for updates should be fed back to the OA and
technical authorities to enable revisions to be made to the SOP prior to formal
issue. The comments should be clearly written, unambiguous and provide
specific instruction as to how the procedure could be improved.
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Resource

Output

To complete this step the following resource is likely to be required:

e Access to a usability expert, who has competence in usability or Human
Factors.

e Anissued SOP as Draft. Ideally this should have been through the
technical review and verification and updated accordingly, but this is not
essential.

The output from this stage will be assurance that the SOP that has been
developed is usable and will support human reliability in conducting the
activities.

The system to control and track the progress of the SOP should be updated
following the completion of this stage

4.3 Make any necessary updates to the SOP

Purpose

Process

Resource

Output

The purpose of this stage is to verify the SOP has been updated to
incorporate all comments from the technical and usability reviews.

Comments arising from the technical and usability reviews should be compiled
and passed onto a Technical Author to make any necessary updates or
revisions to the SOP. To verify that the comments are implemented correctly,
clarification from the technical and usability experts may be sought.

Following the updates to the SOP, the document should then pass through the
technical and usability reviews to verify that no further issues arise from the
update process (i.e. repeat steps 9 to 11).

To complete this step the following resource is likely to be required:

e Access to a Technical Author.

e Access to technical and usability reviewers to provide further explanation
to any comments and recommendations.

The output from this stage should be a finalised Draft version of the SOP that
is ready for approval and authorisation.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.
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5.0 ‘APPROVAL AND AUTHORISATION' STAGE

The three steps (steps 12-14) in this stage are summarised below in Figure 6.

1 I

Approval & 12 Obtain technical approval from relevant engineering
. . disciplines
Authorisation n ,

The purpose of the ‘Approval & 13 | Obtain approval from usability specialist A A
Authorisation’ stage is to ensure T T
the SOP is approved and
authorised for use 14 Formally issue SOP

|

Figure 6 — The ‘Approval and Authorisation’ Stage

Overview
The purpose of the Approval and Authorisation stage is to:

e Approve the SOP with respect to technical accuracy.
e Approve the SOP with respect to usability.

e Gain authorisation for the SOP to be formally used.
The activities to complete the ‘Approval and Authorisation’ stage are as follows:

12. Obtain technical approval from relevant engineering disciplines
13. Obtain approval from usability specialist

14. Formally issue SOP

These activities are described in further detail below.

5.1 Obtain technical approval from relevant engineering disciplines

Purpose The purpose of the technical approval stage is to sign off the SOP as being
technically accurate prior to its formal issue.

Process The Technical Approver will review the Draft SOP and undertake any further
assessments required to gain confidence and assurance that the SOP is
technically accurate and can be approved.

If the Technical Approver cannot approve the SOP, then they should make
clear and concise comments and recommendations for the OA and Technical
Authorities so that the SOP can be updated and subsequently approved.
Steps 9 to 11 of the process will then need to be repeated.

Resource  To complete this step the following resource is required.

e A Technical Approver that is authorised to provide approval for the SOP.
e Afinalised Draft of the SOP.

¢ An auditable trail of the development of the SOP.
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Output The output from this stage is approval from the Technical Approver for the
signature section of the developed SOP.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

5.2 Obtain approval from usability specialist

Purpose The purpose of the usability approval stage is to sign off the SOP with respect
to usability prior to its formal issue.

Process The individual responsible for approving the usability of the document will
review the developed SOP and undertake any further assessments necessary
to verify that the procedure is usable and can be approved.

If the usability approver cannot approve the SOP, then they should make clear
and concise comments and recommendations for the OA and Technical
Authorities so that the SOP can be updated and subsequently approved.
Steps 9 to 12 of the process will then need to be repeated.

Resource  To complete this step, the following resource is required:

e A usability expert that is authorised to approve the SOP with respect to
usability.

e A finalised Draft of the SOP.

e An auditable trail of the development of the SOP.

Output The output from this stage is approval from the authorised usability expert for
the signature section of the developed SOP.

The system to control and track the progress of the SOP should be updated
following the completion of this stage.

5.3 Formally issue SOP

Purpose The purpose of this stage of the process is to gain authorisation for the SOP
to be formally issued from the Accountable Person.

Process The Accountable Person will review the developed SOP and undertake any
further assessments as required to complete the agreed authorisation
process.

Resource  The resource required for this step is:

e An Accountable Person in accordance to wider BP guidance.
¢ Afinalised draft of the SOP.

e An auditable trail of the development of the SOP.

Output The output from this stage is authorisation from the Accountable Person for
the signature section of the developed SOP.
The system to control and track the progress of the SOP should be updated
following the completion of this stage.
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6.0 ‘INITIAL ROLL-OUT STAGE
The three steps (steps 15-17) in this stage are summarised below in Figure 7 — The ‘Initial
Roll-out’ Stage.
| I
" Develop and conduct briefing and training activities
Initial roll-out 15 1o support the trial roll-out of the SOP
(1*' roll-out of SOP ONLY) T T
The purpose of the ‘Initial roll-out’ | 16 Conduct a trial roll-out of the SOP
stage is to ensure the SOP is T ‘
brigfed out and trialled with the end Consolidate feedback and make any necessary
tisers B fust any probiois are I updstes o the SOP Updates to the SOP should bs resubmitted to the ‘Review &
Ipdates to the should be resubmitted to the ‘Review
captured and resolved g ’% Verification’ and then the ‘Approval & Authorisation stages
Figure 7 — The ‘Initial Roll-out’ Stage
Overview

6.1

The Initial Roll-Out Stage should only be conducted if the SOP is new or there are significant
changes to the SOP. The roll out should be done by the duty OOE in order to ensure that the
changes have been communicated to all affected personnel. The purpose of the Initial Roll-Out
Stage is to:

e Develop a suite of materials to verify all relevant personnel are briefed and trained on any
changes to the SOP.

e Verify that a plan to roll-out the SOP and/or changes to the SOP is in place.
e Capture any comments or feedback on the SOP following a trial period.

e Update the SOP in accordance with comments and feedback.
The activities undertaken to complete the ‘Initial Roll-out’ stage are as follows:

15. Develop and conduct briefing and training activities to support the trial roll-out of the SOP
16. Conduct a trial roll-out of the SOP

17. Consolidate feedback and make any necessary updates to the SOP

These activities are described in further detail below.

Develop and conduct briefing and training activities to support the
trial roll-out of the SOP

Purpose The purpose of this stage is to develop and conduct briefing and training
activities to support the initial roll-out of the developed SOP to the personnel
who will be involved in the trial roll-out.

Process The OA should lead the development and roll-out of the briefing and training

material. The OA should determine the required content and optimal means
of achieving the roll-out of the information. Consideration will need to be given
to the following:

e The nature of the changes made to the SOP.

o Criticality of the activities covered by the SOP.
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Resource

Output

e Complexity / difficulty of the activities covered by the SOP.
e Frequency of the activities covered by the SOP.

For example, if the SOP developed is novel or contains a number of
significant changes, then detailed training would need to be conducted to
make certain that the personnel fully understand the SOP and the associated
risks. Such training may require the use of simulations and tests, for example.

There may be a requirement to conduct the briefing and training exercises a
number of times to make certain that all relevant personnel are trained.

All training should be scheduled to be completed before the change is
introduced.

The resource required for this step is as follows:

e Platform OOE.
e The OA.
e The finalised authorised SOP.

e Ateam to support the development of briefing and training materials.

The output from this stage will be a briefing and training programme to roll-out
the trial of the SOP.

A system to capture end user comments through an introductory trial period
should be included, so that these can be easily fed back into the SOP.

The system to control and track the progress of the SOP should be updated
following the completion of this stage

6.2 Conduct atrial roll-out of the SOP

Purpose

Process

Resource

The purpose of this stage is to capture any comments and feedback on the
developed SOP during a trial roll-out period.

As part of the roll-out process an initial trial of the SOP should be conducted to
identify any areas for improvement.

The personnel to be involved in the trial roll-out should be briefed on the
approach to be used to collect comments and feedback on the SOP. In
particular they should be encouraged to make comments to verify the system
is fit for purpose.

The resource required to complete this stage of the process will be:

e Platform OOE
e Relevant personnel.

e SOP feedback system.
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Output The output from this stage will be a consolidated set of comments from the
personnel involved in the trial roll-out relating to their experience in using the
SOP.

This is likely to include comments on both the successful aspects of the
procedure and any areas where further improvement could be made.

The system to control and track the progress of the SOP should be updated
following the completion of this stage

6.3 Consolidate feedback and make any necessary updates to the SOP

Purpose The purpose of this stage is to consolidate the feedback on the developed
SOP from the trial period and make the necessary updates to the procedure.

Process Comments and feedback received from the trial roll-out should be compiled
and passed to the OA. These should then be reviewed and passed to a
Technical Authority for inclusion into the updates for the SOP. To verify that
the comments are implemented correctly, clarification from the individuals
involved in the trial roll-out may be sought.

Following the update to the SOP, the procedure should then pass through the
technical and usability reviews (i.e. steps 9 to 11) to verify that no further
issues arise from the update process, and then onto the approval and
authorisation process (steps 12 to 14).

Resource To complete this step the following resource is likely to be required:

e Access to a Technical Author.

e Access to technical and usability reviewers to provide explanations in
response to any comments received.

e Compiled list of comments from the technical and usability reviews. The
comments should be clearly written, unambiguous and provide specific
instruction as to how the procedure could be improved.

Output The output from this stage will be a finalised version of the SOP for issue that
is ready for review and verification and then approval and authorisation.

The system to control and track the progress of the SOP should be updated
following the completion of this stage
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7.0 ‘PERIODIC REVIEW AND UPDATE’ STAGE

The three steps (steps 18 to 20) in this stage are summarised below in Figure 8.

Periodic review & 18 Carry out full roll-out of updated SOP, accompanied
by appropriate training and briefing of end-users
update — o

G i Conduct continual reviews of SOP, as part of periodic
The_ purpose of the Pe”Pd'C 19 reviews, MOC process and lessons learned
review & update’ stage is to

ensure that the SOP is kept up-to- 1 L

date and remains fit for use 20 Make any necessary updates to the SOP

‘ Updates to the SOP should be resubmitted o the ‘Review &

\\J <l// Verification’ and then the ‘Approval & Authorisation stages

Figure 8 — Periodic Review and Update Stages

Overview
The purpose of the ‘Periodic Review and Update’ stage of the process is to conduct activities to

continually review and update the procedure to verify that it is fit for purpose. The periodic
review should be planned in MAXIMO and identified on the metadata on the SOP front sheet.

The activities undertaken to complete the ‘Initial Roll-out’ stage are as follows:

18. Carry out full roll-out of updated SOP, accompanied by appropriate training and briefing
of end-users

19. Conduct continual reviews of SOP, as part of periodic reviews, MOC process and lessons
learned

20. Make any necessary updates to the SOP

These activities are described in further detail below.

7.1 Carry out full roll-out of updated SOP, accompanied by appropriate
training and briefing of end-users

Purpose The purpose of this stage is to verify that briefing and training on the SOP is
carried out with all relevant personnel that will use the SOP prior to its
widespread use.

Process The OA would lead the development of the roll-out material. This is likely to
be the same (or very similar) to the material that was used in the initial roll-out.

Once the training and briefing material has been developed, training and
briefing activities should then be carried out on the relevant platform(s) with
the relevant crew. This needs to be completed a number of times in order to
verify that all crew are captured. As such sufficient time should be allocated to
verify that all crew are trained prior to the new (or revised) SOP being
introduced.
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Resource

Output

The resource required for this step is as follows:

e The OA.

o Aformally issued, approved and authorised SOP.

The output from this stage will be the full roll-out of the SOP, accompanied by
appropriate training and briefing of all relevant personnel.

The system to control and track the progress of the SOP should be updated
following the completion of this stage

7.2 Conduct continual reviews of SOP, as part of periodic reviews, MOC
process and lessons learned

Purpose

Process

Resource

Output

The purpose of this stage is to continually review the SOP to verify that it
remains valid and current, taking account of changes to processes, lessons
learned, feedback from personnel, etc.

The reviews should be conducted in accordance with wider BP Guidance,
period reviews and the MOC process (AzSPU-GEN-PRC-001 AGT
Management of change Procedure).

The resources likely to be required for this step are:

e The OA.
e Other disciplines dependant on the trigger for the review.

e Relevant documentation, such as MOC requests, information on lessons
learned, current P&IDs, recent HAZID or HAZOP outputs, SOPs from
the platform or similar facilities.

The output from this stage would be identification of required revisions and
updates to the SOP.

The system to control and track the progress of the SOP should be updated
following the completion of this stage

7.3 Make any necessary updates to the SOP

Purpose

Process

The purpose of this stage is to update the SOP in line with any requirements
identified from step 19 as a result of periodic reviews, etc.

Comments and recommendations for revisions to the SOP should be
compiled and passed to the Technical Author for inclusion in the SOP update.
To verify that the comments are implemented correctly, clarification from
technical and usability experts may need to be sought.

Following the update to the SOP, the procedure should then be subject to the
technical and usability reviews (i.e. steps 9 to 11) to verify that no further
issues arise from the update process, and then proceed to the approval and
authorisation process (steps 12 to 14).
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Resource  To complete this step the following resource is likely to be required:

e Access to a Technical Author.

e Access to technical and usability reviewers to provide explanation to any
comments.

e Compiled list of comments from the technical and usability reviews. The
comments should be clearly written, unambiguous and provide specific
instruction as to how the procedure could be improved.

Output The output from this stage should be a finalised version of the updated SOP.
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APPENDIX A:
OPERATION PROCEDURE REVIEW CHECKLIST
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Operations Procedure Review Checklist

This checklist is to be used to ensure that technical input to review procedures takes into
account key checks to aid usability and to increase human reliability during procedure use.

Procedure Title:

Reviewer: Job Position:

Action

Completed

The risk level for the procedure been assessed

Feedback from HAZOP has been included

Where appropriate, a Safety Critical Task Analysis (SCTA) has been
conducted, the information identified in the SCTA has been included and is
this information is clearly presented to the operator

4 | Lessons learnt from incidents / near misses have been included in the
procedure (e.g. TR@CTION actions)
The purpose of the procedure is clearly stated
Sufficient background information and explanation is provided to complete
the procedure

7 | Any preparation such as collecting pressures and parameters are included as
an activity prior to task commencing

8 | All the information required to complete the procedure is provided (e.g.
tasks hazards, reference documents, system status requirements)

9 | Any special tools required for to complete the procedure have been
identified

10 | The correct number of operators with the required level of competence are
stated

11 | The different operators’ roles are clearly defined and are they correct

12 | Key hazards associated with the task have been identified and clearly
presented (e.g. with the use of caution and stop symbols)

13 | Ambiguous words have been defined (e.g. define what is meant by ‘normal’,
‘stable’ etc.)

14 | The information is presented in an appropriate form (e.g. full procedure,
checklist)

15 | Procedure steps are clear and concise, including numbering and order of
steps

16 | Task steps are accurate (e.g. correct valves tags, gauges etc.)

Sign-off for check complete:

Date:
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APPENDIX B:
TECHNICAL AUTHOUR REVIEW CHECKLIST
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Technical Author Review Checklist

This checklist is to be used to ensure that the procedure conforms to the procedure style

guide.

Procedure Title:

Reviewer: Job Position:
Action Completed

1 Language used is simple and easy to understand (e.g. set at a level
appropriate for operators using the procedure)
Terminology and language used is consistent
The procedure is presented in the relevant template
Sections in the procedures are clearly identifiable (e.g. headings and
numbering has been used and is clear supporting navigation through
the procedure)
It is clear from the procedure title what the procedure is about
The purpose description for the procedure is clear and concise
Safety risks and hazards have been clearly highlighted to the operator
(e.g. using relevant warning and caution symbols)

8 Any procedural steps which are safety or production critical have
been highlighted to the operator in the form of a warning or a caution

9 Effective use of flowcharts, decision tables, diagrams and pictures
have been used

10 | A san serif font of sufficient size to allow the operator to easily read
the information has been used

11 | Bold, italic and underlined text has been applied consistently and not
been overused in the procedure

12 | Action verbs have been printed in bold and uppercase font

13 | Adverbs that modify actions verbs appear before the action verb and
are in bold and uppercase font

14 | Conditional clauses are printed in bold, uppercase and underlined
font and positioned at the beginning of the step

15 | 6 point line spacing between paragraphs has been used

16 | Sufficient space has been left within the procedure steps to allow the
operator to record necessary information (e.g. times, pressures,
temperature etc.)

17 | Colour has been used appropriately (e.g. highlight critical information,
consistently use and not over used)

18 | Procedures are in chronological order, tasks and sub-tasks numbering
is clear and easy to follow

19 | Headers and footers are complete and provide relevant information
relating to the procedure such as Site, Installation, System, Discipline,
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Document No. Procedure title, Revision number and date, page
number.

20 | Page number indicates location within procedure (e.g. page 5 of 25)

21 | Sentences used are simple and short

22 | Quantitative values are used (e.g., "Drain the tank at 10
gallons/minute" is preferable to "Drain the tank slowly.")

23 | The use of negatives is avoided

24 | Use of abbreviations and acronyms is restricted in the procedures.
These acronyms and abbreviations used are familiar to the operators
without them having to refer to the list

When an abbreviation or acronym is used it is spelt out at first use
and presents the abbreviation each additional time

25 | Quantities and dimensions used correspond to those used on the
controls and displays

26 | Active language has been used for task steps to making it is easy for
operators to identify the tasks that they need to carry out

27 | Conditional Steps use the following logic terms:

e |F or WHEN to present the condition to the user
e THEN to present the action

e OR or AND to present more complex conditions
e NOT to negate the condition

28 | Numbers and values have been consistently presented

29 | Words unacceptable in BP policies are replaced if present (e.g Ensure)

Sign-off for check complete:

Date:
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APPENDIX C:
CHECKLIST REVIEW QUESTIONS
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Checklist Review Questions

This checklist is to be used to ensure that the checklist has been developed to comply with
BP guidance.

Procedure Title:

where a checklist is suitable

Reviewer: Job Position:
Action Completed
1 Checklist is support by a more detailed procedure
2 Checklist is located where it can always be easily found when needed.
3 Is maintained in good condition (not dirty, torn or with pieces missing)
4 Is completely up to date
5 Specific and individual checklists are available for each foreseeable situation

Where and when each checklist is to be used is clearly identified

The checklists is completely consistent with other information (e.g. with verbal
instructions from supervisors and within the full written procedures)

8 The roles and responsibilities of each operator are made clear if the checklist
requires more than one person to complete the task.

9 The checklist is set out in logical steps (i.e. task or location order)

10 | It is accurate and contains relevant and helpful points on how the job is actually
carried out

11 | The language used is very easy to read and clear

12 | The steps in a task requiring more care or attention are easy to identify

13 | The checklist does not contain irrelevant steps or checks

14 | Check boxes are easy to coordinate with the correct step/check (i.e. on the left
where possible)

15 | References to other relevant material are made where appropriate and are clear

and easy to understand

Sign-off for check complete:

Date:

50102206-1 PD02 Rev 01 — 15" February 2013

Scandpower is a member of the Lloyd's Register Group






		Guidance on the Development of Site Operating Procedures (SOPs)

		1.0   INTRODUCTION

		1.1     Pre-Requisites

		1.2     Overall Process for the Development of a SITE Operating procedure

		1.3    Acronyms

		1.4     Document Structure



		2.0   ‘INitial Preparation’ Stage

		2.

		2.1   Establish a Delivery Plan for the delivery of the SOP

		2.2   Define the structure of the SOP

		2.3    Assess the risk level of the activities covered by the SOP

		2.4  Conduct Safety Critical Task Assessment

		2.5    Define whether a procedure or other job aid is needed for each

		activity

		2.6    Identify what other information is required to conduct activities



		3.0   ‘Creation of Draft SOP’ STAGE

		3.

		3.1    Determine task steps to complete activities and confirm accuracy

		with end-users

		3.2    Prepare draft SOP in accordance with recommended good practice

		3.3    Issue draft SOP for review



		4.0   ‘Review AND Verification’ STage

		4.

		4.1    Conduct technical review and verification by relevant engineering

		disciplines

		4.2    Conduct usability review and verification by usability specialist

		4.3    Make any necessary updates to the SOP



		5.0   ‘Approval AND Authorisation’ STAGE

		5.

		5.1    Obtain technical approval from relevant engineering disciplines

		5.2    Obtain approval from usability specialist

		5.3    Formally issue SOP



		6.0   ‘Initial roll-out’ Stage

		6.

		6.1    Develop and conduct briefing and training activities to support the

		trial roll-out of the SOP

		6.2    Conduct a trial roll-out of the SOP

		6.3    Consolidate feedback and make any necessary updates to the SOP



		7.0   ‘Periodic Review AND update’ stage

		7.

		7.1    Carry out full roll-out of updated SOP, accompanied by appropriate

		training and briefing of end-users

		7.2    Conduct continual reviews of SOP, as part of periodic reviews, MOC

		process and lessons learned

		7.3    Make any necessary updates to the SOP



		Appendix A:  Operation Procedure Review Checklist

		Appendix B:  Technical Authour Review Checklist

		Appendix C:  Checklist Review Questions




image4.emf
How to improve  procedures.pdf


How to improve procedures.pdf
Health and Safety
Executive

Revitalising procedures

Introduction

This document provides guidance for employers responsible for major hazards on how to develop
procedures that are appropriate, fit-for-purpose, accurate, ‘owned’ by the workforce and, most of all,
useful. It covers offshore and onshore oil, gas and chemical installations; will also apply to railway
operators and nuclear installations, and is also relevant to non-major hazards industries.

This guidance is intended to provide practical help for managers, supervisors and others in the
chemical and petrochemical industries who are involved in designing, using, checking and reviewing
safe working procedures for safety-critical tasks or safety-related activities or processes. It will also
help operators and safety representatives who are involved - as they should be - in helping draw up
or review procedures.

Following a recent major incident, several inadequacies were identified with the procedures. Critical
information was distributed between various documents, with incorrect cross-referencing. Insufficient
detail was provided, with no identification of safety critical tasks or roles. There was evidence that
procedures were not used as working documents.

Why address procedures?

Problems with procedures are frequently cited as the cause of major accidents. The main causes are
too much reliance placed on procedures to control risk, a failure to follow safe working procedures or
the use of inadequate procedures. A study of refinery incidents in the United States concluded that
procedures were the most common human factors root cause (accounting for 22% of all refinery
incidents). Procedures problems have contributed to some of the world’s worst incidents, such as
Bhopal, Piper Alpha and Clapham Junction.

One major oil company reviewed its operating procedures and benefited from significant
efficiency gains, for example, reduced start-up times. The full involvement of employees was a
crucial feature of this process.

What are procedures ... and why do we need them?

Procedures are agreed safe ways of doing things. Written procedures usually consist of step-by-
step instructions and related information needed to help carry out tasks safely. They may include
checklists, decision aids, diagrams, flow-charts and other types of job aids — more on these later.
Remember that procedures are not always paper documents — they may appear as ‘on screen’ help
in control system displays. In the major hazard industries, procedures are essential for a number of
reasons:

e To minimise errors/failures;
e To protect against loss of operating knowledge (for example, when experienced personnel

leave);
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e To standardise working practice;
e To provide a basis for training;

e To meet statutory requirements.

Procedural violations

Many major hazard companies stress compliance with procedures as a control against major
accidents. During site inspections and through reading safety reports, we are often informed that
operators adhere to written procedures. Two important questions to ask here are: (i) Do they? and
(i) How do you know that they do? People do not always follow procedures outside of work activities
(such as the Highway Code) and so is it reasonable to assume 100% compliance at work?
Determining whether a procedure is likely to be followed or not is as important as considering the

technical merits of the procedure. The consequences of inadequate procedures, or operators not
following procedures, can be disastrous.

Why do people not always follow procedures?
Procedures may not be complied with for a variety of reasons and some of the more common are:
e Procedures are not correct or out-of-date;
e Procedures are difficult to use or follow;
e Procedures are not readily available/portable;
e There are easier ways of performing the task;
e Pressure from peers;
e A failure to understand the risks;

e Perceived pressure from management to ‘get the job done’.

How can you encourage compliance with procedures?

o Design the job or task so that the correct procedure is hard to avoid (e.g. by engineering-out
short cuts through equipment design or programmable logic controllers);

e Base the procedure on how the task is actually performed. The operators may have devised
an informal procedure that is quicker/easier and these methods should be incorporated into
the formal procedure (as long as safety/quality issues are not compromised).

¢ Identify incentives to take short cuts (such as work pressures) and address these directly;

e Adopt a control and review process to keep procedures relevant and up-to-date.
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Different types of procedures

Procedures may range from detailed guidance, through step-
by-step instructions, to short checklists. You may require
several types of procedures for some tasks: those used for
training new users will differ from those used in the field by
‘old hands'. It is important that the procedure provided be fit
for purpose.

Deciding between different types of procedures

In order to decide on the level of detail needed in the
procedure, there are several factors that you must consider,
including the significance of error, the complexity of the task,
how often the task is performed and the competence of the
user.

Using job aids

Job aids support the successful performance of a task, for
example checklists may be used for complex isolations or
decision aids used to help control room operators problem-
solving when responding to alarms. They often take the form
of diagrams and flow charts.

Job aids reduce the amount of decision-making and decrease
the need to memorise key points. Above all, they should be
practical — some companies produce key information on small
laminated cards that can withstand everyday use in an
industrial environment. You may find that operators have
devised their own job aids and you should not ignore or
prohibit these, as long as they are safe ways of working.
These informal job aids and other useful notes are contained
in ‘black books’ and are often based on years of operating
experience.

The flowchart in Figure 2 can help you to decide between
different levels of procedural support.

A widespread approach to procedures

Is the task
safety critical?

Is the task
highly
comnlex?

Is the task
rarely
nerformed?

Is the user

inexperienced
?

Use a job aid, such as
a checklist, diagram or
flowchart

llse a sten-hv-sten nrocediire

Figure 2: Deciding between different
types of procedures

Frequently, when an accident or near miss occurs, a company takes one or more of the following

actions:

e \Writes a new procedure to cover the specific problem identified;

o Re-writes existing procedures to make them more ‘user-friendly’; or

e Re-trains operators in the procedures.

Neither of these actions will address the underlying causes of the incident, but simply focus on

preventing the incident that has already occurred.

Encouraging involvement

Procedure users should always be involved in writing procedures in order to encourage ownership
and compliance. This is not simply assigning procedure writing to one individual, but obtaining the
active input of as many users as possible (e.g. different teams/shifts).
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Involve procedure users
Procedure users should be involved in two aspects:

(i) identifying issues with current procedures, and
(ii) revising or writing new procedures.

Questions to ask procedure users
o Do they always use the procedures? - Why not?

e Are procedures up-to-date?

o Do they reflect how tasks are performed?

o Are they of the right level of detail?

o Do they include safety critical tasks?

¢ Do they identify all the necessary warnings?
e Are they easy to use?

o Do operators use ‘black books? - Why?

e Ask them to explain how to do a specific task - Do they always do it that way? - How do they
remember how to do it?

o Were they involved in developing procedures?

Where do procedures fit into risk control?

The decision to rely on a procedure to control a risk must always come after all reasonable attempts
to remove or reduce hazards. Wherever procedures are chosen as part of a defence against major
hazards or risks this can only be justified if compliance can be assured.

Procedures, by their very nature, depend upon operators following them and having a suitable
procedure in the first place. Clearly, manual operations (and hence operating procedures) may not be
appropriate when controlling major hazards or risks, at least not as the sole defence.

If you do rely on operators following procedures for major hazard control, you need to be able to
justify this reliance. This may involve the use of human reliability assessment. You may wish to
consider alternative controls for the performance of safety critical tasks.

Procedures are not to be confused with....

..... manuals, reference sets of full procedures, site and corporate standards. These are clearly not
intended for day-to-day practical use. Such larger documents provide a record, can be referred to
when necessary, and provide the basis for training. But they will normally be too long or bulky to take
to, or to use on, the job. In other words they wouldn’t help in the immediate performance of a task. In
some cases you may want to keep procedures in a manual to be used for training and provide job
aids to be used when the task is actually performed.
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Links between training, competency and procedures

You can't write a procedure for every eventuality that employees may face - ultimately you will have
to rely on correct identification and assessment of key hazards and risks, and on a competent work
force operating in a good safety culture. However, good procedures, along with job aids where
appropriate, will help.

Where reliance on people has been properly justified for safety-critical tasks, then check to see they
are matched by suitable:

e Training and competence arrangements; and
o Procedures and other job aids.

The skills and competencies needed for tasks have to be identified (by job or skills analysis) and then
fed into the training and competence programmes and (by e.g. risk assessment/task analysis) into
the procedures and other job aids.

Equally, developing training and experience programmes won't be fruitful if they are not based firmly
on site procedures - there’s not much point in spending money and effort on procedure-based
classroom or on-the-job training if trainees subsequently find the procedures don’t match real work
practices on the site.

Finally, checking and reviewing training and competence, and procedures, provides invaluable

feedback on how well you are managing the assurance of safety-critical tasks - and, again, this feeds
into improving competency and procedures. This is the continuous improvement cycle.

3 steps to improving your procedures:

Step 1: Consider your system of managing procedures

In order to review your ‘procedure for developing procedures’ you should consider whether you have
the following processes:

e aformal process in place to determine which safety critical operations/tasks need procedures
(e.g. by HAZOP/risk assessment);

e aprocess in place to consider how the work activities of non-company personnel (e.qg.
contractors) are managed;

e an approvals process for operating procedures;

e involving operators in writing of procedures;

e ensuring consistency in the procedures used across site for identical tasks or operations;
e aprocess in place to ensure that procedures remain valid and up-to-date;

¢ aformal mechanism in place for removal of all out-of-date procedures;

¢ aformal mechanism in place to ensure that staff are trained in new/updated procedures;
e an ongoing monitoring system to ensure compliance with procedures;

e aprocess to ensure that relevant procedural controls are reviewed following an incident or
audit non-compliance.
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Step 2: Identify safety critical tasks

Put simply: why spend energy, time and money on developing procedures for areas that aren’t
priorities? So start with the identified safety-critical tasks. Check your risk assessments - and for
major hazard sites, review your major accident hazard analysis in your COMAH safety report. You
should review procedures for such safety critical operations as:

Start-up and shut down;
Commissioning;
Abnormal/emergency events
Bulk loading/unloading;
Maintenance of safety systems;

Plant/process change.

Step 3: Review key procedures
Where you identify that a procedure is required you should review it against the following criteria:

Reviewing procedures

Regardless of their format, there are a number of important elements to procedures, including:

Who are they for? What competencies and authorisation is needed? And are the job aids
designed with operators’ needs in mind, and with their involvement?

What are the key steps? Specify these - don't refer to a table in a manual kept elsewhere for
torque settings, valve seal types etc. - and don't just say ‘suitable’ tools. Consider diagrams
and flow charts etc to add clarity.

Why is a procedure (or a key step) necessary or critical? Make sure the procedure or job aid
includes this information.

Where exactly is the task - or individual step - to be carried out? Is it feasible to do it there? -
e.g. Consider accessibility for maintenance tasks.

When should things be done? And in what order - and why does it matter?

How should the task be done? Again this is partly a competency question but consider also
how much time is allowed or needed for the work to be done properly; how many people are
needed; specify tools, materials, instruments, torque/calibration values, gasket specifications;
what level of checking and supervision is needed (e.g. bench-testing a standby compressor
before bringing it back into service; checking valve positions etc before a start-up). And
finally:

What warnings and cautions are needed to help assure the procedure, for example to let
employees using the procedure know the importance of key steps, information etc., and of key
hazards and risks both to themselves and to others, immediately or later.
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There are several activities that you can undertake to identify shortfalls in current procedures:
e Talk to those who either use or are involved in supervising/monitoring procedures;

¢ Identify informal procedures and other job aids e.g. the personal ‘black books’ of key
information often carried by staff;

e Review a sample of existing procedures with a team representative of those involved — talk
through the written procedure at the place of work;

e Analyse accidents, incidents, near misses and instances of non-compliance.

In order to review your procedures, you will need a detailed understanding of how people interact with
each other and the system. This can be achieved by describing the actions that people are required
to perform and the decisions that they have to make.

The information required for this process can be gathered from the above four activities (i.e. talking to
users, identifying informal procedures, evaluating key procedures and reviewing incidents etc). This
process of understanding how people perform their activities is called task analysis.

In addition to procedure development, information from task analyses can be used for a variety of
other purposes including determining what people you need, how many people, what controls and
displays are necessary and training requirements.

Presenting procedures — formatting and layout

Even the best-written procedures may not be followed where the safety culture (local or site/
company-wide) predisposes employees to violate them. However, when you have considered your
management arrangements (Step 1 above) the box below provides some guidance that can help
ensure that procedures are as clear as possible. Further guidance is available in the HSE publication
‘Reducing error and influencing behaviour’ HSG48.

Formatting and presenting procedures

e Only use UPPER CASE for emphasis

e State who does what and when

e Number all steps (e.g. 1.1, 1.2, 1.2.1)

e Use the present tense and the active voice (Starting sentences with a verb often helps)
¢ Include only one action for each procedural step

¢ Do not use more than one negative

e Use short, simple sentences

e Give quantitative values/limits

e Rather than referring to other procedures, try to include the steps in full

e Ensure that quantities and dimensions correspond to those on controls and displays

e Highlight warnings (e.g. bold, italics, in a box) and place them before the relevant step —
warnings should be explanatory (i.e. what happens if...), not actions

Improvements in usability will not increase the use of procedures without workforce buy-in and you
should therefore ensure their active involvement and participation at all stages.
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Summary

This document has outlined a three-step approach to developing procedures in the major hazards
industries. In order to prioritise resources, there should be a focus on safety critical tasks. Sites
should develop formal processes to:

o Determine where procedures are required,

Determine the nature of support required;

Ensure that procedures are relevant and up-to-date;

Involve procedure users at all stages;

Ensure compliance with procedures.

Further advice

For site-specific advice on particular changes, or concerning legal compliance, advice should be
sought from the HSE, EA or SEPA inspector for your site.

For general advice on the matters set out in this guidance, contact Martin Anderson in HSE’s HID
Human Factors Team, Tel: 0151 951 3495 e-mail: martin.anderson@hse.gsi.gov.uk

References

¢ Reducing error and influencing behaviour HSG48 (Second edition) HSE Books 1999 ISBN 0
7176 2452 8

e Improving maintenance: A guide to reducing human error HSE Books 2000 ISBN 0 7176
1818 8
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Example of a good procedure.pdf
K-1 Shutdown

Initiator(s):

Any APS Crew Member Can Initiate a Procedure

Purpose:

Concise purpose of
Why this SOP applies

Shut down K-1 Refrigeration Compressor for conditions such as:

* Production rate reduction (K-1 is higher capacity than K-1A)
* Maintenance and Inspection
+ Steam reduction or outage

Safety and
Environmental
Precautions:

Unique and specific

# Rotating equipment

‘ Thermal burns (Steam and Condensate)

hazards noted > *’» Sloiae
Hazard Icons used  |_ o i Egress limitations
(per the HITRA std)
|
' References: P&ID of Alkylation Unit/ K-1 Compressor System

Critical reference docs
expected to be used =——>

K-1A Start-up and Operating Procedure
PEMP
Qut of Service Shelving Alarm Tool

- - - -






Steps in
“Any Order” vs.
“In Sequence”

State by Who?
0SB, OSF or OO

ACTION VERB first:
Consistent use and
definition for verbs

Improvement areas
noted for field labels

Specific Eqpt and
Instr tag #s, with
specific rates

CAUTION box
ahead of activity

WARNING box is
shaded, icon,
specific hazard

el
e ——

Date

Initial

Pre-K-1 Shutdown (in any order)

;;;;;;;;;;;;;;;;

** |s "Maintenance” mode the right term? Or MAINT? ***

. _Qp: VERIFY K-1 quench valve TV46620 is unblocked andin service.

P

Ino in en UNBLCK and COMMISSION TV46620. Improvemen

K-1 Shutdown (completed in sequence)

3. OSB: REDUCE BB total feed rate (F46104 and F46104A) to the unitfo 380 to
400 BPH.

- " REDUCE K-1 speed to 2500 RPM.

NOTE: Load from K-1 will shift to load K-1A.

CAUTION:

VERIFY K-1A conditions are stable before proceeding

& WARNING

# Minimize personnel near the K-1 skid when tripping






Procedure Description Steps:

Date | Initial

Prerequisites for T-1 system shutdown

Border added to VERIFY that the following have been completed (in any order):
each step. —
Previously no border >, T-5 is shutdown and blocked in

e -6 is outofservice andthe Sat. Feed is routed to T-1

e [46603is closed (from T-6 to T-1)

e aa

reactors.

e Hot vapor bypass from E-12 to D-1 is closed.

» REQUEST South Field OSB to prepare to reduce # 1 line (Iso come and go
Added a line) pressure to minimum.

“HOLD POINT”
e VERIFY that T-2 feedline is isolated to normal rundown off P-5s.

OSFTHOLD POINT: Do not proceed unless the above items have been
completed.

T-1 System Shutdown (to be completed in order)






“If” “Then” criteria
underlined

SOP position info
matches the position
detail in the field

Note requirement for
Ops to remain
present

UTILIZE
“Shelving Alarm Tool”
action is noted

Clearly state the
“End of Procedure”

“Completed Procedure
Routing”
was a separate page

& WARNING:

If TK-3 is being emptied, then the lube oil tank heaters MUST

22. OSF: If TK-3 will be emptied, SHUT OFF lube oil tank heater(s), H1 and H2, by
sefting in the "OFF” position at the Heater Control Panel's “ON / OFF / AUTO"

Controller; otherwise N/A this step.

23. OSF: EMPTY contents of TK-3 using vac truck
~—2NOTE: The OSF must be present while TK-3 is being emptied.

24. OSF: When TK-3 is empty, BLOCK in any valves used for draining.

—»25. OSB: UTILIZE Out of Service Shelving Alarm Tool to shelve alarms associated
with compressor and oil skid

** End of Procedure ™

/

Completed Procedure Routing:

/ Supervisor verifies procedure as complete.

Compliance Assurance Specialist receives completed procedure
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Are step by step procedures needed.JPG
ps

Has the task been diagnosed as

safety-critical?
J
No
~
Is the task very complex?
4
No
v
~
Is the task only rarely performed?
_4
No
e, 4
~
Does the user lack experience?
4
No
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Procedures Audit Tool.pdf
Health and Safety
Executive

Procedures Audit Tool (Style / Layout / Language)

Established Good Practice (e.g. HSG 48)

Comments and Actions

Make good use of open space; avoid clutter; remove unnecessary information.

Use margins; justify text to the left.

%< | Ensure font size is appropriate for all users and conditions (e.g. users with
2 impaired eyesight; poor lighting; PPE with restricted visibility).
o3
5
S, | Check that the use of colour is appropriate (availability & reliability of suitable
© : : e Y
-1 | printers; colour-blind personnel; contrast of text under artificial lighting etc.).
Use consistent type-face and spacing.
Use page-breaks to ensure steps are not split across pages.
Number all steps (e.g. 1.1,1.2,1.2.1 ...).
«n | Differentiate clearly between steps (e.g. use a different tabular cell for each step).
S
3]
<

Have one action per procedural step.

State who does what and when.

Version 1.1 (December 2009)
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Health and Safety
Executive

Procedures Audit Tool (Style / Layout / Language)

Established Good Practice (e.g. HSG 48)

Comments and Actions

Use the present tense and the active voice (starting with a verb can help).

Use short, simple sentences. Avoid the use of ‘run-on’s (e.g. over-using ‘and’).

(]
S
> | Use conventional terms and vocabulary. Avoid acronyms and abbreviations.
G
-
Avoid double-negatives.
Include key words such as ‘a’ or ‘the’.
Give quantitative values and limits. Specify explicit control settings.
S | Ensure quantities/dimensions correspond to those on displays and control panels.
©
£
O | Refer to specific items of plant and equipment / spares and parts (and ensure they
£ | are adequately labelled in the real world).
S
c
S Indicate what feedback needs to be monitored to ensure the action is successful
2 | (e.g. describe what happens next, if it is not obvious).

Include clear pass/fail criteria for inspection and testing activities.

Version 1.1 (December 2009)
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Health and Safety
Executive

Procedures Audit Tool (Style / Layout / Language)

Established Good Practice (e.g. HSG 48) Comments and Actions

Embedded Warnings

Place warnings immediately before the step they refer to.

Highlight warnings (e.g. place in a text-box; underline; use bold text) but avoid
excessive use of CAPITAL LETTERS.

Differentiate between different types of warning (safety-critical for major hazards;
personal health and safety; environmental etc.)

Include explanatory information in warnings, not actions.

Job-Aids

Include simplified schematics, line-diagrams, photographs etc. where appropriate.

Use flow-charts and decision-tables to help problem-solving and decision-making.

General

Include running headers and footers (description of procedure; reference number;
revision number and date; page X of Y etc.)

Use tick boxes to keep place in a sequence and ensure key steps are not missed.

State when the end of the procedure is reached.

Version 1.1 (December 2009)
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