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When it comes to maintaining industrial plants, 
there’s no room for guesswork. Whether you’re 
dealing with a scheduled shutdown, a turnaround, 
or an unexpected outage, having a fool-proof game 
plan is essential.  

Effective shutdown, turnaround, and outage (STO) 
management is crucial in the operational lifecycle 
of any industrial facility, be it a manufacturing plant, 
refinery, or power generation station. By adhering 
to a carefully planned schedule to maintain and 
upgrade assets during shutdowns, maintenance 
tasks can be properly executed, minimizing 
disruptions to ongoing operations. This proactive 
approach reduces the likelihood of unexpected 
equipment failures and production halts, 
safeguarding revenue streams and maintaining 
customer satisfaction.

In this guide, we discuss best practices for delving 
into managing these critical events. From strategic 
planning to execution excellence, we’ll equip you 
with the knowledge and tools needed to minimize 
downtime, optimize performance, and keep your 
operations humming smoothly. 

I N T R O D U C T I O N



   PROMETHEUS GROUP  |   4

1. Create a Comprehensive 
STO Event Plan With All 
Details Outlined 

A comprehensive STO event plan is critical for 
orchestrating a successful project. It serves as 
a roadmap that outlines all necessary activities, 
resources, timelines, and contingencies, ensuring 
efficient execution and minimal disruptions.  

A solid STO event plan ensures efficient execution, 
minimal disruptions, and successful STO outcomes. 
A well-planned event is necessary for maintaining 
asset integrity, optimizing operational performance, 
and achieving organizational objectives in the long 
run. 

We recommend planning for months before the 
shutdown, turnaround, or outage. A rigorous and 
thorough planning process is pivotal to capturing 
the cost savings and production benefits provided 
by a successful STO. 

To create a detailed, comprehensive STO event 
plan, you can: 

Clearly Define the Objectives and Scope of 
the STO Event: Identify the goals, deliverables, 
and desired outcomes of the project, ensuring 
alignment with organizational objectives. Clearly 
define roles, responsibilities, and reporting 
relationships. Assign project leadership and 
designate key personnel responsible for 
overseeing specific aspects of the project. 

Develop a Comprehensive Work Breakdown 
Structure (WBS): Make sure your WBS divides the 
project scope into manageable tasks and subtasks. 
Organize work packages hierarchically, grouping 
related activities and deliverables logically. Assign 
unique identifiers, descriptions, durations, and 
dependencies to each work package. 

Use Project Management Software to Create 
an Integrated Schedule: Choose software 
that provides you with a complete overview 
of your STO projects and integrates with your 
Enterprise Resource Planning (ERP) solution – to 
update data and pull important information for 
projects, including all activities, resources, and 
dependencies. 

Identify the Resources Required to Support the 
STO Event: Develop procurement strategies to 
acquire necessary resources, considering factors 
such as lead times, availability, and budget 
constraints.  

Develop Comprehensive Safety and Risk 
Management Plans: Identify potential risks, 
assess their likelihood and impact, and develop 
risk mitigation strategies and contingency plans. 
Utilize safety protocols, procedures, and training 
programs to minimize the risk of accidents and 
incidents. 

Establish Communication Channels and 
Stakeholder Engagement Strategies: Develop a 
communication plan that outlines how information 
will be shared, distributed, and disseminated 
among project teams, stakeholders, and 
management. 

Define Quality Control Measures and Inspection 
Protocols: Establish criteria for evaluating the 
quality of workmanship, materials, and processes, 
as well as develop procedures for conducting 
inspections and audits. 
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2. Clearly Define the Scope of 
Your STO Events  

In STO processes, a clear definition of scope 
is foundational for project success. It sets the 
boundaries, expectations, and parameters within 
which the project will be executed, ensuring 
alignment among stakeholders and minimizing the 
risk of misunderstandings or scope creep.  

By clearly defining STO scope and ensuring 
team agreement, your organization can minimize 
misunderstandings, mitigate risks, and facilitate 
smoother project execution. Your scope should 
lay the foundation for successful STO projects, 
enabling teams to focus their efforts on achieving 
project objectives and delivering value to 
stakeholders. 

To clearly define STO scope and ensure teams 
agree on the defined scope, you can: 

Involve Stakeholders in the Scope Definition 
Process: As you work to define scope, include 
representatives from management, operations, 
maintenance teams, contractors, and any other 
parties directly impacted.  

Develop a Comprehensive Scope Statement: 
Create a scope statement that outlines the 
objectives, deliverables, milestones, timelines, and 
resources required. The scope statement should 
reflect the collective agreement of all stakeholders 
involved. 

Clarify Roles and Responsibilities: Clearly assign 
tasks, duties, and accountabilities to individuals or 
teams responsible for each aspect of the project. 
Ensure everyone understands their role in fulfilling 
the scope and contributing to project success. 

Conduct Scope Validation Meetings: Ensure all 
stakeholders agree on the defined scope of work. 
Review the documented scope statement and 
associated documents with key stakeholders to 
confirm alignment and address any discrepancies 
or concerns. We recommend you get consensus 
on the scope before proceeding to project 
execution. 

Establish a Formal Process for Managing Scope 
Changes: Document any requested changes to 
the scope, including the rationale, impacts, and 
approvals required. Evaluate proposed changes 
carefully to assess their feasibility, implications, 
and alignment with project objectives. 
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3. Conduct Thorough Risk 
Assessments to Identify 
Impacts on STO Processes 

Effective risk management is essential for the 
successful execution of your STO projects. 
Conducting thorough risk assessments enables 
your project teams to identify potential hazards, 
anticipate challenges, and implement proactive 
strategies to mitigate risks.  

Start the process by identifying all potential risks 
that could impact the project. Look for risks like 
safety hazards, equipment failures, environmental 
factors, regulatory compliance issues, resource 
constraints, labor shortages, weather-related 
disruptions, and more. Engage stakeholders from 
various departments and disciplines to ensure a 
comprehensive identification of risks.

To conduct comprehensive risk assessments for 
STO processes, you can: 

Assess Probability and Potential Impact 
Once Risks Are Identified: Use qualitative and 
quantitative methods to evaluate the likelihood 
and severity of each risk. Consider factors such 
as historical data, expert judgment, industry 
benchmarks, and project-specific conditions to 
make informed assessments. 

Prioritize Identified Risks Based on Their 
Likelihood and Potential Impact: Focus on 
addressing high-priority risks that pose the 
greatest threat to the success of the STO project. 
Prioritization helps allocate resources and 
attention effectively, ensuring that critical risks are 
addressed promptly and proactively. 

Develop Appropriate Mitigation Strategies 
to Reduce the Likelihood or Impact for Each 
Identified Risk: Collaborate with relevant 
stakeholders to devise practical and actionable 
mitigation strategies. We recommend these 
strategies include preventive measures, 
contingency plans, risk transfer mechanisms, or 
acceptance of certain risks. 

Implement Controls and Safeguards to Manage 
and Monitor Identified Risks Throughout the STO 
Process: These controls may involve procedural 
changes, safety protocols, quality assurance 
measures, equipment inspections, workforce 
training, emergency response plans, and regular 
assessments of risk indicators.  

Maintain Comprehensive Documentation of All 
Identified Risks, Assessment Findings, Mitigation 
Strategies, and Outcomes: Regularly assess the 
risk mitigation strategies and adjust them based 
on changing circumstances or new information. 
Ensure relevant stakeholders are kept informed 
about the status of risks and mitigation efforts. 
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4. Optimize Resource 
Utilization of Your STO Events  

Efficient resource utilization is critical for the timely 
and cost-effective completion of STO projects. 
By effectively managing manpower, equipment, 
materials, and other resources, you can 
minimize downtime, reduce costs, and maximize 
productivity.  

Organizations can cut down on conflicts, reduce 
delays, and enhance efficiency. Solid resource 
management not only improves project results, but 
contributes to overall organizational success by 
maximizing the return on investment. 

To optimize resource utilization and avoid conflicts 
and delays in STO processes, you can: 

Conduct Thorough Resource Planning: Identify 
the types and quantities of resources required 
for the STO project. This includes manpower, 
specialized equipment, spare parts, materials, 
tools, and consumables. Allocate resources based 
on the scope of work, project timeline, and specific 
requirements of each task or activity. 

Coordinate Resource Scheduling: Use project 
management software or scheduling tools to 
create detailed schedules that allocate resources 
efficiently and minimize idle time. Ensure resources 
are scheduled in a logical sequence, considering 
task dependencies and critical path activities. 

Identify and Prioritize Critical Tasks: Allocate 
resources accordingly, giving priority to tasks 
that are time-sensitive or have significant 
dependencies. By focusing resources on critical 
activities, your organization can mitigate delays 
and minimize the risk of project overruns. 

Streamline Workflow Processes: Identify 
opportunities to standardize procedures, reduce 
unnecessary tasks, and optimize work sequences. 
Eliminate inefficiencies and bottlenecks that may 
impede resource utilization. 

Monitor Resource Utilization and Performance 
Metrics Regularly: Identify any deviations from 
the plan. Use key performance indicators (KPIs) to 
track resource usage, productivity, and efficiency. 
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5. Conduct Regular Meetings 
With STO Stakeholders to 
Ensure Alignment  

Communication and alignment among 
stakeholders are paramount for successful STO 
projects. Regular meetings provide a platform 
for stakeholders to discuss progress, address 
concerns, and align on objectives, contributing to 
smoother project execution.  

Holding these sessions on a recurring basis can 
foster collaboration and enhance communication 
among all parties involved in STO processes. 
Effective stakeholder engagement promotes 
transparency, trust, and synergy – and contributes 
to success. 

All involved teams should have accurate 
information on the progress of the STO, the 
remaining scope, and whether teams are meeting 
the target. In the case of deviation from the 
target, everyone involved should communicate 
the reasons for the delay. This helps with making 
the right management decisions in terms of 
changing resource allocation, scope, cost overrun 
projections, and schedule changes. 

To conduct regular stakeholder meetings and 
ensure alignment in STO processes, you can: 

Define the Frequency and Structure of 
Stakeholder Meetings: Schedule regular meetings 
at key milestones or intervals throughout the STO 
process to review progress, discuss upcoming 
activities, and address any issues or challenges. 
We recommend establishing an agenda for each 
meeting to ensure that discussions remain focused 
and productive. 

Clarify Project Objectives, Priorities, and 
Expectations: Use stakeholder meetings to ensure 
alignment among all parties involved. Discuss any 
changes to project scope, schedule, or budget and 
obtain consensus on adjustments as needed. 

Document Meeting Minutes and Action 
Items: Capture key discussions, decisions, and 
agreements made during stakeholder meetings. 
Clearly outline action items, responsible 
parties, and deadlines for follow-up to ensure 
accountability and track progress.  

Follow Up on Action Items and Commitments: 
Ensure timely resolution and implementation, 
and monitor progress on action items to provide 
updates during subsequent meetings. Hold 
stakeholders accountable for their responsibilities 
and celebrate achievements to maintain 
momentum and motivation. 
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6. Develop Detailed Work 
Instructions and Procedures 
for All STO Tasks 

Clear and comprehensive work instructions 
and procedures are needed for the successful 
execution of your STO processes. They provide 
a roadmap for personnel to follow, ensuring 
consistency, efficiency, and safety throughout the 
project.  

You should develop detailed work instructions 
and steps for all STO tasks. Write clear and 
comprehensive procedures to provide guidance 
and assurance, empowering teams to perform their 
tasks with confidence and competence.  

Instructions are particularly important for those 
who may be unfamiliar with the work site, as STO 
events usually require a significant increase in staff 
and manpower. Contractors are generally called in 
to perform complex, intensive tasks involved in the 
STO event. Precise, detailed directions allow these 
additional crew members to easily perform tasks 
as effectively as permanent maintenance team 

members, which helps streamline the entire STO 
project. 

Don’t forget to identify and classify all tasks. Base 
this on the nature, complexity, and criticality of 
the task, and consider maintenance, inspection, 
repair, upgrade, testing, and commissioning. 
Break down each task into a series of sequential 
steps or actions required for completion. We 
recommend including the logical sequence of 
activities, dependencies between tasks, and safety 
considerations. 

To develop detailed work instructions and 
procedures for all STO tasks, you can: 

Provide a Detailed Description of Procedures: 
Include specific instructions, guidelines, and 
requirements for performing the task safely, 
accurately, and efficiently. Specify any tools, 
equipment, materials, or resources needed to 
complete the task successfully, step by step. 

Integrate Safety Protocols and Precautions: 
Include these in the work instructions to minimize 
the risk of accidents, injuries, or incidents. Clearly 
outline safety measures, hazard controls, personal 
protective equipment (PPE) requirements, and 

emergency procedures applicable to each task. 
We recommend emphasizing the importance of 
adherence to safety protocols at all times. 

Identify Training and Competency Requirements: 
Ensure individuals possess the necessary skills, 
knowledge, and qualifications to perform their 
assigned tasks safely and effectively. Provide 
training and refresher courses as needed to 
enhance competency and proficiency. 

Establish a Process for Revising and Reviewing 
Work Instructions and Procedures Regularly: 
Incorporate updates, improvements, or lessons 
learned. Encourage feedback from frontline 
workers, subject matter experts, and stakeholders 
to identify areas for enhancement and refinement. 
Ensure that revised procedures are communicated 
effectively to all relevant personnel.

Document All Work Instructions and Procedures: 
Record and keep instructions and procedures 
in a centralized repository or digital platform for 
easy access and reference. Organize documents 
systematically, categorizing them by task type, 
equipment, or location, as applicable. Ensure all 
personnel have access to the latest versions of 
procedures, training, and familiarization sessions.  
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7. Implement Strict Safety 
Protocols and Procedures for 
STO Events 

Safety is paramount in STO processes, where 
personnel are often exposed to hazardous 
environments and activities. Implementing strict 
safety protocols and procedures protects the well-
being of workers, lowers the risk of accidents or 
incidents, and ensures the successful execution of 
STO projects.  

You should also consider that, during an STO 
event, there are significantly more equipment 
maintenance tasks being performed compared 
to daily site operations. Uncommon tasks, like 
cleaning, inspection and repair, must be carried 
out with special isolation requirements in confined 
spaces or other challenging environments. This 
increase in specialized activity means safety is 
even more imperative than usual – as there are 
often as many as twice to four times the number of 
typical personnel on site for an STO event.  

Safety should always be the top priority in STO 
processes, and proactive measures are crucial 
to guarantee everyone returns home safely at 
the end of each workday. Remember to always 
require training for all personnel participating in 
the project, including employees, contractors, 
and subcontractors. You should cover topics 
like hazard recognition, PPE usage, equipment 
operation, emergency procedures, and safe work 
practices. 

To implement strict safety protocols and 
procedures for STO events, you can: 

Conduct Comprehensive Risk Assessments: 
Identify potential hazards and risks associated 
with STO activities and evaluate them based on 
their potential impact on safety. Develop detailed 
safety plans and procedures for all aspects of the 
STO event. Outline specific protocols for hazard 
identification, risk mitigation, personal protective 
equipment (PPE) requirements, emergency 
response, and incident reporting.  

Implement Engineering Controls, Administrative 
Controls, and Personal Protective Measures: Use 
these controls to minimize or eliminate hazards 
in the workplace, i.e., guarding on machinery, 
lockout/tagout procedures, fall protection 
systems, ventilation systems, and the provision 
of appropriate PPE (like helmets, safety glasses, 
gloves, and respirators). 

Regularly Conduct Safety Inspections and Audits: 
Assess compliance with safety protocols and 
identify areas for improvement. Inspect work areas, 
equipment, tools, and procedures to ensure they 
meet safety standards and regulations. Involve 
frontline workers in safety inspections to gain 
valuable insights and feedback.  

Monitor Safety Performance Indicators: Review 
safety performance regularly and analyze trends to 
identify areas for improvement. Enforce safe work 
practices rigorously throughout the STO event 
to ensure compliance with safety protocols and 
procedures. Make sure to prepare for emergencies 
by developing comprehensive emergency 
response plans and procedures. 
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8. Define Quality Control 
Measures to Ensure Work Is 
Performed to Standards  

Taking steps to define quality control measures 
in STO processes can help ensure your work 
is done to the highest standards, resulting in 
improved reliability, health, and performance. 
Quality control is integral to the success of STO 
projects, and proactive measures are essential to 
achieve desired outcomes and meet stakeholder 
expectations. 

We recommend aligning organizational goals and 
industry standards to create objectives. Define 
specific metrics and performance criteria that will 
be used to assess the quality of workmanship, 

materials, and processes throughout the project 
lifecycle.  

To define quality control measures and ensure 
adherence to standards in STO processes, you 
can: 

Identify Critical Quality Control Points: Define 
where quality checks and inspections are 
necessary to ensure compliance with standards. 
These control points may include pre-inspection 
checks, in-process inspections, final inspections, 
and testing procedures for critical equipment or 
components. 

Develop Detailed Quality Control Procedures: 
Specify the criteria for acceptance or rejection of 
work, including dimensional tolerances, material 
specifications, weld quality standards, surface 
finish requirements, and other relevant parameters. 

Implement Inspection and Testing Protocols: 
Conduct visual inspections, dimensional 
inspections, non-destructive testing (NDT), 
functional testing, and performance testing as 
applicable to ensure that work meets quality 
requirements. Maintain accurate records of 
inspection results, test reports, certificates 
of compliance, and any deviations from 
specifications, and use this data to identify areas 
for improvement. 

Apply Corrective and Preventive Actions: 
Investigate root causes of quality issues, employ 
corrective measures to resolve immediate 
concerns, and use preventive measures to 
stop recurrence in the future. We recommend 
conducting periodic quality audits and reviews 
to assess the effectiveness of quality control 
measures and identify opportunities for 
improvement.
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9. Monitor Progress and 
Performance Against the STO 
Plan and Schedule   

Effective monitoring of progress and performance 
against the STO plan is integral to overall STO 
success. By regularly assessing against the plan 
and schedule, organizations can proactively 
manage project execution, identify deviations, 
mitigate risks, and take corrective actions. It 
helps STO projects stay on track, deliver results, 
and meet expectations for safety, quality, and 
timeliness. 

We recommend you define key performance 
indicators (KPIs) initially before moving forward 
with monitoring. KPIs may include metrics 
such as progress milestones, work completion 
rates, resource utilization, schedule adherence, 
budget variance, safety performance, and quality 

assurance indicators. KPIs should always align with 
the objectives and priorities of the STO project. 

To monitor progress and performance against the 
STO plan and schedule, you can: 

Implement Tracking and Reporting Mechanisms: 
Utilize project management software, 
spreadsheets, dashboards, or other tools to record 
and analyze data in real-time. Ensure stakeholders 
have access to timely and accurate reports to 
facilitate decision-making. 

Monitor the Achievement of Critical Milestones 
and Deliverables: Track the completion of key 
tasks, activities, and milestones against predefined 
timelines and benchmarks. Identify any delays 
or deviations from the plan and take proactive 
measures to address them promptly. 

Track the Utilization of Resources: Keep track 
of manpower, equipment, materials, and budget 
allocations. Monitor resource allocation and 

consumption against planned targets and budgets. 
Identify any resource constraints or shortages that 
may impact project progress and take corrective 
actions to optimize resource utilization. 

Conduct Regular Progress Reviews and 
Performance Assessments: Evaluate project status 
and identify areas for improvement. Schedule 
periodic meetings or checkpoints with project 
teams, stakeholders, and contractors to review 
progress, discuss challenges, and collaborate on 
solutions. We recommend you use these reviews 
to ensure alignment and maintain momentum 
towards project goals. 

Document Lessons Learned, Best Practices, and 
Insights Gained: Monitor progress and analyze 
performance. Capture successes, challenges, and 
opportunities for improvement throughout the STO 
process. Use this knowledge to inform future STO 
projects and enhance organizational capabilities. 
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10. Perform a Post-Event 
Review to Evaluate Successes 
and Areas for Improvement   

After an STO event, taking a step back to review 
what occurred is crucial. You should assess 
the success of the project, identify areas for 
improvement, and capture learnings for future 
endeavors. By conducting a thorough review, you 
can gain insights from the STO event to enhance 
processes, optimize performance, and drive 
continuous improvement.  

You can leverage all that information and data to 
enhance future performance and achieve more 
optimal outcomes. We recommend a systematic 
and structured approach for these kinds of reviews 
to empower your organization's learning from 
both successes and failures, nurturing a culture of 
continuous improvement and excellence. 

To perform a post-event review in STO processes, 
you can:  

Define the Objectives and Scope of the Post-
Event Review: Clearly articulate the goals of 
the review, like evaluating project performance, 
identifying successes and challenges, and 
capturing lessons learned. Determine the scope of 
the review, including the timeframe, stakeholders 
involved, and areas of focus. 

Gather Feedback: Engage key stakeholders, 
including project teams, management, contractors, 
vendors, and other relevant parties, to conduct 
interviews, surveys, focus groups, or structured 
discussions to capture diverse perspectives 
and insights from participants. We recommend 
encouraging candid feedback and open dialogue 
to foster a constructive review process. 

Analyze Successes and Challenges: Identify 
factors that contributed to successful outcomes, 

such as effective planning, teamwork, innovation, 
and proactive risk management. Include 
challenges, obstacles, or issues that hindered 
project performance and impacted results. 

Capture Lessons Learned: Document successes, 
best practices, and strategies that contributed 
to positive outcomes. Identify root causes of 
challenges, failures, or setbacks and derive 
actionable insights and recommendations for 
improvement to inform future projects and 
initiatives. 

Communicate Findings and Recommendations: 
Present a summary of key insights, lessons 
learned, and proposed action plans in a clear, 
concise, and actionable format. Encourage 
dialogue and engagement to ensure buy-in and 
commitment to implementing changes. Incorporate 
the lessons learned and recommendations from 
the post-event review into ongoing STO planning 
and execution processes. 
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By implementing the best practices outlined in this guide, you can 
foster continuous improvement and organizational resilience through 
well-executed STO events. Analyzing shutdown performance metrics, 
identifying areas for optimization, and implementing lessons learned 
can help you refine your shutdown processes and enhance operational 
efficiency over time. 

Ultimately, the adoption of these best practices not only drives 
operational excellence but also enables your organization to remain 
competitive in your industry. Through improving the efficiency, 
effectiveness, and reliability of your STO management, you can minimize 
your organization's downtime and increase your production.  

Remember, it’s not just about checking boxes—it’s about building a robust 
foundation for future success. By weaving these best practices into 
your STO management fabric, you’re not only optimizing processes but 
creating a culture of adaptability and growth.

To discover how Prometheus STO Manager can help you optimize your 
STO management, reach out to us today.

C O N C L U S I O N


