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INTRODUCTION 
In today’s globalized market, Mechanical Integrity (MI) and 
Reliability programs are becoming increasingly more visible due 
to the impact they can have on a facility and, in turn, an organi-
zation. When effectively adopted and utilized, MI and Reliability 
programs result in safer, more efficient operations for facilities. 
In addition to becoming more visible in the market, these pro-
grams have also grown larger and more complex. Risk-Based 
Inspection (RBI), Integrity Operating Windows (IOWs), special 
emphasis programs, Reliability-Centered Maintenance (RCM) 
and Predictive Maintenance technologies are implemented 
throughout facilities around the world. Couple these programs 
with the ever-expanding innovations in data science, computa-
tional power, and new technologies and it’s easy to see why more 
organizations are looking to these analytics to improve availabil-
ity and safety and lower risk and cost.

However, as most people in industry can attest, not all MI and 
Reliability programs are created equal. These programs vary 
based on several determining factors, such as implementation 
strategies and levels of maturity. Regardless of how a program is 
structured, there is one common denominator they all require to 
function—data. For each of these programs to be effective, they 
must be fueled by quality and up-to-date data. High quality and 
up-to-date data are important not only because they help these 
programs function, but also because these programs produce 
additional data that is often used by other programs and business 
processes. For example, IOWs should be developed based on an 
effective degradation assessment and in partnership with an RBI 
program. As the program matures, the facility should utilize these 
IOWs to continually update the RBI program to ensure its effec-
tiveness over time.

WHAT ARE CHALLENGES WITH DATA?
You’ve probably heard the phrase “Data is the new oil,” which was 
coined in 2006 by mathematician Clive Humby. This mindset is 
becoming more prevalent throughout the world with large tech-
nology companies whose business models and products are based 
on collecting, analyzing, and learning from massive amounts of 
data to provide value to their customers.

However, if raw data is not properly collected, organized, and  
processed into useful information, then what value is it  
really bringing to the table? The most common data challenges  
in industry are:

 •  Uncertainty that the right data is being collected in the  
correct quantities and from the proper locations, which  
can lead to unknown risks for the facility.

 •  Unnecessary data collection in certain areas, leading to  
a waste of resources.

 •  Data stored in multiple systems, used by different teams, and 
sometimes duplicated, making it difficult to see the entire 
picture of facility health or have a single source of the truth.

 •  Data stored in systems does not always match what is in 
the field, potentially leading to inaccurate assessments and 
programs that require this information to be effective.

 •  Data not structured in a way that is usable. For example, free-
form text fields allow information to be easily entered into 
a system, but can result in information that is inconsistent, 
incomplete, or difficult to utilize for other applications such 
as lookups or calculations.

 •  Lack of data fluidity and synchronization between programs, 
which leads to missed opportunities or risks simply due to 
not connecting the relevant inputs and outputs.

WHAT DATA DO YOU NEED AND WHAT DO YOU DO 
WITH IT IF YOU HAVE IT?
These questions are some of the most commonly asked questions 
in industry today. We recently conducted an exercise in which 
representatives from various Maintenance and Reliability back-
grounds came together to study what data facilities are collecting 
and how the data is being used. The primary focus was to deter-
mine, from an MI and Reliability perspective, if the collected data 
provided:

 •  Visibility into the health of their assets

 •  An understanding of the key drivers of performance and 
opportunities for improvement

 •  Where to focus available resources on the activities  
and investments that make the largest impact in terms  
of availability, safety, and cost

When you take into account the amount of data being collected 
and stored not only in systems like process historians, Distributed 
Control System (DCS) storage, and Enterprise Asset Management 
(EAM) systems, but also discrete systems like vibration analy-
sis systems, operator round systems, and Automated Process 
Controls (APCs), it was determined that upwards of 50percent of 
all data being collected in a traditional facility potentially does not 
make a direct impact to the reliability of the facility. Why is this? 
Or more importantly, why do facilities gather large amounts of 
data if it’s not making a direct impact to the facility? Do facilities 
simply collect data for the sake of it because it’s easy to do, they 
feel like they should do it, or their competition is doing it? More 
importantly, are facilities’ decision-making and strategy develop-
ment processes centered around using good, quality, up-to-date 
information to improve reliability?

There are a couple schools of thought regarding these questions. 
The first mindset is that when it comes to data, the more the 
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merrier. In other words, with the enhanced computing power 
and storage capacities available to organizations today, why not 
gather every bit of data possible? While there is a higher potential 
value addition with the utilization of advanced engineering, data 
science, and technological capabilities, more often than not, the 
associated data requirements can also be exponentially higher.

The other school of thought is to only collect the data that is 
needed to make informed decisions. In order to determine if you 
are collecting the data needed to make informed decisions, ask 
yourself how data plays a role in your day-to-day activities.

 •  Are you spending more time collecting data or actually  
using it?

 •  Do you have the data needed for you and your team to  
be successful? 

 •  Is data accessible? Is it digitized, meaningfully organized, 
and cleansed? Can people easily locate the data and use it?

Once you have answered those questions, another consideration 
is whether you can trust your data.

 •  Is the data accurate? How do you know?

 •  Do you understand what the data is telling you?

 •  Do you use data in your decision-making processes to drive 
facility reliability?

WHERE SHOULD YOU START?
You’ve identified the need for a more effective data foundation for 
your facility. Now, where do you start?

1. Understand program vision

Before you begin the effort to gather or cleanse your data, create a 
vision for your program that clearly outlines and identifies what 
you desire of your program and how it aligns with your strategic 
goals. This will help you prioritize the information you need to 
gather, maintain and define data, and integrate the data into your 
decision-making processes. When creating a vision for what your 
program will look like in the end, it is the intricacies, the ways in 
which the data is pushed and how it is used in different places, 
that will have the largest impact on your facility.

Benefits of understanding program vision:

 a.  Helps you clearly understand what data needs to be gath-
ered and routinely reviewed based on its value and usage

 b.  Allows you to save time, money, and resources in data  
collection in the implementation and sustaining phases  
of the program

 c.  Creates efficiency in data gathering, eliminating rework  
in the process

2. Ensure accuracy of data to field

Conducting field walkdowns is crucial to ensuring you are 
cleansing the right data. Conducting field walkdowns allows you 
to clarify that the data in your files matches exactly what is in the 

field. While this process can take time and resources to achieve, 
it is a critical component to avoiding wasted effort in the long 
run. Conducting field walkdowns can also increase reliability 
by ensuring your data stems from an accurate Master Asset List 
(MAL). For example, when conducting a degradation assessment, 
it is critical that the information used is accurate. If the metal-
lurgy in the field does not match what is used during the assess-
ment due to either poor data management practices or lack of 
maintenance records, there could be significant unknown risks 
to your facility.

Benefits of ensuring accuracy of data to field 

 a.  Utilizes your CMMS, IDMS or other analytical software to 
its full capacity

 b.  Identifies critical pieces of equipment to ensure complete-
ness of your criticality analysis

 c.  Refines which pieces of data you need to collect to make a 
difference in the availability of your facility

 d.  Gives confidence that the analytics and decisions derived 
from the data are accurate

3. Define data formatting

Within this step, you will identify how information will be dis-
played and communicated internally and externally. For example, 
SAP short descriptions only allow you to utilize 40 characters. 
Since this is where all work processes are issued, the naming 
conventions need to be intuitive. If the naming conventions 
aren’t intuitive, filtering for items that occur could be incorrect 
if something was labeled “bi-annually” versus “every 6 months.” 
If possible, utilize structured data fields instead of free-form text 
as this improves consistency, makes it easier to sort and search, 
and allows the information to be used for other purposes such as 
lookups or analytics.

Benefits of defining data formatting

 a.  Allows you to have common naming conventions so that 
you can identify what you are using and reduce uncertainty

 b.  Builds consistency in how data is organized and lays the 
foundation for analytics, which are easier to implement and 
maintain when data is structured

4. Outline methods to gather data

To begin outlining methods to gather data, start by asking why 
you want to gather the data and what the quantitative benefit of 
gathering the data is. Outline what data provides direct insight 
into asset health, ideally in advance of a major issue, such as vibra-
tion or thickness measurements, versus data that can only indi-
rectly inform you of a potential issue, generally after an issue has 
occurred, such as process data. This will help prioritize how you 
will gather data as well as what techniques and equipment you 
will need to sustain your program. There will be capital invest-
ment required for some of these techniques, so you will need to 
put a business case together that focuses on the justification of 
the equipment and training that will be needed to highlight the 
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benefits of gathering your data and understanding your probabil-
ity of failure. Additionally, you will need to determine how often 
you need the data based on its value as compared to the cost to 
acquire and you will need to outline the processes, including peri-
odic reviews, to ensure only good data goes into your systems. 
It is much easier to proactively conduct periodic reviews than 
to wait a few years and have to perform a massive data cleanup 
effort followed by major program updates.

Benefits of outlining methods to gather data:

 a.  Collects critical/most valuable information that can be  
used to make decisions that drive reliability

 b.  Provides focused use of scarce resources to provide the  
most benefit

 c.  Ensures reliable data collection and organization processes

5. Make better decisions

With the right data routinely collected and organized and the 
right algorithms to analyze the data, you can start to gain valuable 
insights into the health of your facility, future performance pro-
jections, and areas for improvement. For example, you can quickly 
identify and quantify the large-impact reliability improvements 
that drive facility availability or prevent an HSE incident. These 
could be a series of critical inspections that need to be performed, 
the right quantity of spare parts to keep on hand, or potentially a 
field upgrade. 

Benefits of making better decisions

 a.  Has the ability to systematically analyze the facility or enter-
prise to focus resources on the highest risk or most valuable 
improvements

 b.  Helps to justify reliability improvements and initiatives 
based on the value they can provide

 c.  Lays a foundation that will enable you to continually gain 
insights and dynamically update your strategies as actions 
are completed in the field and new data becomes available

CONCLUSION
In today’s Reliability and Mechanical Integrity programs, there 
are numerous data sources, technologies, and interfaces creat-
ing data management challenges, which are compounded by the 
move to a data-centric reliability model. Getting the basics right 
with an effective data foundation not only sets the stage for con-
tinued innovations in data science, engineering, and technology 
to be successful, but will also start moving programs to new levels 
of reliability performance and ultimately a value-based Reliability 
and Integrity operation.

We all know the potential value of these programs. The  
question remains—are you building a solid foundation or a  
house of cards? n

For more information on this subject or the author, please email 
us at inquiries@inspectioneering.com.
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