
Establishing Reliability as Part of 
Your Capital Projects 

Pinnacle eBook

This eBook will discuss how to develop and integrate reliability programs into the 
engineering and construction phases of your capital projects. By pre-integrating 
operations, maintenance, and reliability programs at your facility, you can optimize capital 
and operational expenditures. 
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Introduction

Projects have become more complex and require an ever-increasing 
integration into multiple areas of customer operating organizations due to 
the large volumes of engineering and operational data required to 
effectively operate and maintain a facility over its expected design life. 
Additionally, increasing government regulation and financial performance 
have required owners to have all operating systems and information in 
place prior to start up or the awarding of an operating license, making 
operational readiness a critical component of achieving facility goals in 
the design phase. 

This eBook will discuss the importance of developing and integrating 
reliability programs into the engineering construction phase of your 
capital projects. This will enable you to optimize capital and operational 
expenditures by pre-integrating operations and maintenance at your 
facilities. In addition, we will walk through a case study example of how a 
wastewater treatment facility undergoing an estimated $1.7B capital 
expansion was able to recognize an estimated $100MM in cost savings 
over the life of the facility by applying Reliability Centered Design (RCD) 
and Reliability Centered Maintenance (RCM) principles from Front-End 
Engineering Design (FEED) all the way through commissioning.
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Improving Asset 
Management is Complicated 

Asset Management programs have a lot of moving pieces. 
They're complicated. There are many different pieces of 
data that a facility must consider to properly manage its 
assets. Traditionally, the industry has approached asset 
management from the FEED phase through commissioning 
in two main phases. First, during the Engineering, 
Procurement, and Construction (EPC) phase, engineering 
designs the facility, procurement purchases the equipment, 
construction builds the facility. Then, the project is handed 
over to the operations and maintenance group, who is then 
expected to run the facility for the next 30 to 40 years
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What is RCD and RCM? 

How can we break from the traditional approach to build reliability into 
the design? Here we would like to introduce two parts to reliability design: 
Reliability Centered Design (RCD) and Reliability Centered 
Maintenance (RCM).

RCD involves the actual design. It includes the planning and 
implementation of activities that contribute to the successful, safe, and 
cost-effective startup and ongoing operation of a facility.

RCM is a method for developing a comprehensive, reliability-based 
maintenance and monitoring program. RCM involves performing a 
Failure Modes and Effects Analysis (FMEA) on each piece of equipment to 
determine criticality and then deciding the most effective maintenance, 
operation, or engineering tasks to preserve system function. How will the 
equipment fail? What will cause the failure? What data can be collected 
to indicate what will happen? What can be done about it? This is where 
you develop preventative maintenance tasks, corrective maintenance 
tasks, and so on. Now, in the RCD aspect, all these activities are done 
during the pre-FEED phases, the FEED phases, and even through the EPC 
phases.

Why RCD and RCM are Valuable

• Increased probability of achieving plant goals in the design phase

• Early mitigation of risks resulting in lower TICs

• Safer and smoother startup and transition to operation

• Higher plant availability from startup

• Compliance with requirements

• Reduced operating costs by 2–5% year after year (Enough to 
cover the initial facility cost over a typical 30-year design 
lifecycle.)

When properly integrated into the development phase, RCD increases 
the probability of your facility achieving its goals during the design 
phase. Early mitigation of risks result in lower Total Incurred Costs (TICs). 
In addition, you’ll have a safer and smoother startup and transition to 
operations if you have these programs in place, meaning you’ll have 
higher plant availability right from the start. Additionally, it helps with 
meeting compliance requirements, which is important to do from the 
get-go.
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Studies have shown that implementing these types of activities during 
the engineering phases actually reduce the operating cost by 2 - 5% year 
after year. That may not sound like much at first, but when you're looking 

at a facility that could be 30, 40, or even 50 years into its design lifecycle, 
this cost reduction is enough to basically pay for the facility again over 
the lifecycle of that plant.

• Specification for and Delivery of Operating/Maintenance/Sparing 
Philosophies

• Operating & Maintenance Manuals

• Reliability and availability analysis – RAM / Risk / FMEA

• Spare Parts Analysis

• Tagging & Labeling

• Operability & Maintainability

• Equipment Standardization

• Planning & Execution of storage and preservation for procured 
items 

• Specification for Operations data definition and handover to 
Operations

• CMMS/IDMS population

• Duty/Task Analysis and training operation crews

• Preparation for commissioning (post Mech. Completion)

Typical List of Deliverables
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How Can You 
Implement? 
To successfully implement RCM/RCD during the engineering phase of a 
project, facilities must integrate the reliability discipline into the project 
team structure. The traditional EPC phase typically includes a project team 
that is structured with multiple departments such as electrical, structural, 
and mechanical departments and unfortunately, reliability is often an 
afterthought.

Here’s an example of the different tasks to be completed at different phases, 
from building the asset hierarchy, to standardizing equipment for optimal 
spare parts stocking levels, to training the operations and maintenance 
crews. Again, the way that a successful RCM, RCD implementation happens 
during the engineering phases of a project is to make the reliability team a 
discipline alongside with the other disciplines in your project team.
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Case Study Example

To showcase how this can all work, we’ll now share a case study 
example in which we implemented RCD and RCM for a wastewater 
treatment facility in California going through a major expansion.

Background
• California’s water shortages are driving increased need for 

reclamation and reuse.
• Process footprint of 20 acres, one of the largest public works projects 

in the region.
• $1.5-$2.1 billion estimated costs overall
• The need to reduce ammonia residuals to allow for reclamation 

and reuse drove the Biological Nutrient Removal expansion – a 
major process upgrade for the 120MGD facility.
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What We Did 

We started the design review during the FEED phase of the project. During 
this time, we identified design optimizations that could be evaluated and 
implemented at a lower cost (while everything was still on paper, before 
construction started). Identifying design optimizations at this stage of the 
project reduces costs associated with change orders and rework caused 
by the design changes.

Next, we worked with the project team to ensure that IOM manuals and 
datasheets were provided from the EPC contractor to ensure the most 
accurate information was uploaded to the CMMS. This included asset 
attributes like manufacturer, model number, and design parameters.

After detailed design had been started and equipment selected, proactive 
maintenance tasks were then identified and prepared for execution. All of
the PM tasks, associated operating and maintenance job plans and 
procedures, Lock Out Tag Out (LOTO) lists, and spare parts information 
were uploaded into Maximo to be ready for the transition from the EPC to 
the owner/operator. All this information was developed and uploaded 

before the construction phase of the project was completed so that 
everything would be ready to operate when the handover from the EPC 
occurred.

After the completion of the RCD and RCM studies, the client now has a 
complete proactive maintenance program in place. This program 
includes the tasks that the operators are performing, spare parts 
recommendations, lock-out-tag out information, and any other necessary 
information that will be stored in the CMMS after O&M takes on the project.
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Results
Here are some of the key results.

• During the RCD phase of the project, we had a major find to 
reduce chemical usage, resulting in a $200K savings per year.

• Upon the completion of the project, all the information needed 
to operate and maintain the facility was uploaded to Maximo. 
This included the asset hierarchy, the PMs, and spare parts 
information.

• In total, we identified savings of ~$2M per year, based on 
optimized PMs and chemical usage, optimized spare parts, and 
reduced training. This adds up to $100MM in savings over the 
lifecycle of 50 years of the project just based on optimizations 
identified in the design phase of the project. These savings 
easily justify the cost of the reliability review.

Key wins include $200K in direct cost avoidance through 
early intervention in data selected at the beginning of the 
project. 

85% of all Maximo functionality was usable and integrated 
into their maintenance processes at the time of 
commissioning. 

$100MM in total lifecycle savings is estimated to be saved 
through the RCD/RCM efforts.
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Conclusion 
and Takeaways 

Major Takeaways:

• Projects are becoming even more complex and require an 

increasing integration into multiple areas of customer 

operations.

− Integrating reliability programs into the EPC phase of your capital 

projects is critical to a seamless implementation and startup.

• RCD increases the probability of your facility achieving its goals 

during the design phase.

− RCD can reduce overall operation costs by 2–5% year after year, 

enough to cover the initial facility cost over a typical 30-year design 

lifecycle,

• RCM is the method by which you go through and develop the 

comprehensive reliability-based maintenance and monitoring 

systems that allow you to integrate these programs.

− RCM can be used to achieve successful, safe, and cost-effective 

startup and ongoing operation of a facility.

RCD activities contribute to the successful, safe, and cost-effective startup 

and ongoing operation of a facility. To learn more about RCD, RCM, or 

Operational Readiness, click the links below.

Read more about RCD.

Read more about RCM.

Read about Operational Readiness.

https://pinnaclereliability.com/learn/topics/reliability-centered-design-rcd/
https://pinnaclereliability.com/learn/topics/reliability-centered-maintenance-rcm/
https://pinnaclereliability.com/learn/topics/operational-readiness-reliability-from-the-start/
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