
VOLUME 27, ISSUE 5

SEPTEMBER | OCTOBER 2021

A S S E T  I N T E G R I T Y  I N T E L L I G E N C E

How Digital Twin Improves Maintenance, 
Reliability, and Asset Integrity 
Management for Storage Tanks  
and Terminals
Floyd Baker, VP at Antea North America

antea
Highlight



2      Inspectioneering Journal     SEPTEMBER | OCTOBER 2021

Introduction

Digital Twin, which can be defined as a digital representation or 
virtual model of a physical object, is not a new technology; as a 
concept, it has been around for years. Yet, in the usage of asset 
integrity management (AIM) for oil and gas or petrochemical stor-
age tanks and terminals, digital twin technology is evolving rap-
idly. It is a critical piece in the increasingly common movement 
toward digital transformation as many plants and facilities turn 
to laser mapping or 3D modeling to digitize their assets. What are 
these companies discovering? The positive impact of digital twins 
on inspection planning, maintenance costs, turnaround, revenue 
generation, and safety are substantial and rapid in their return. 
This article will examine why to leverage this technology and 
how to do so in a fiscally viable manner.

Applications for Mechanical Integrity of 
Storage Tanks and Terminals
Digital twin as applied to AIM for storage tanks and terminals 
helps eliminate information silos and consolidate all asset data 
into a single version of the truth. All data from disparate sources – 
including 2D, 3D modeling, point cloud data, smart P&IDs, PFDs, 
laser scanning, plot plans, and/or Google Maps – is consolidated 
and bidirectionally linked into one virtual replica of the entire 
plant or facility, including all assets within it and all components 
for each asset. 

What does that mean, really? Imagine logging into your AIM soft-
ware. On your screen is a visual representation of the plant that 
you can tap with one click to access the physical asset of interest. 
From there, you can:

• View tank inspection, testing, and maintenance data.

•  Plan tank maintenance and repairs.

•  Schedule maintenance activities.

•  Manage regulatory requirements and audits.

•  Plan and schedule instrumentation work and calibrations.

•  Manage safety systems and fire suppression equipment.

•   Visualize volumetric data through digital twin (fill height, flow 
rates, temperature, etc.) via integrity operating windows (IOW) 
and remote sensors.

•  Visualize and stage work activities from anywhere.

Why is this valuable? A single tank or terminal will frequently 
face critical issues which need to be resolved or repaired. If critical 
information on the asset’s condition is not immediately accessible, 

it can cause a reduction of production capacity or worse, a loss 
of containment of the entire tank. Such capacity losses and shut-
downs can cost days or even months of lost opportunity from a 
single tank with a price tag of hundreds of thousands of dollars. 
If you consider a facility with multiple tanks experiencing similar 
issues and production losses, you can understand how quickly the 
economic impact can compound. Thus, the ability to immediately 
access accurate and current information isn’t just convenient, it’s 
significant from a cost reduction standpoint as well. 

There is also the logistics factor of turnaround planning, which 
requires a lot of patience and due diligence. In many cases, the 
kind of information you need to plan activities on any given asset 
can require hours–sometimes even days–to compile. By contrast, 
the immediate accessibility of data provided by a digital twin can 
reduce that access time to minutes or even seconds. It equates 
to transparent visibility, which can save hours of searching and 
researching files and shared drives, and this again equates to cost 
savings. The outage can be planned more intelligently thanks to 
more accurate information, and the time it takes to complete the 
outage work can be drastically reduced.

The Power of Visualization
One of the biggest impediments to effective mechanical integrity 
management is the time it takes to gather, catalog, and assess 
large volumes of data. When data exists in silos, it is scattered 
across an array of offices or file types, or is collected from a myr-
iad of disparate sources, which makes it difficult to interpret the 
big picture for informed decision making. It can also add hours to 
simple tasks. Worse, it increases the risk of acting on outdated or 
incorrect information – wasting additional resources if, say, the 
wrong replacement parts are ordered, or the wrong repair type  
is scheduled.

The digital twin empowers you with the ability to gain insights 
from integrated platforms, process, and equipment data. It 
improves the ability to understand the live condition of your 
assets by establishing a visual context with risk-level color cod-
ing and one-click access to the most recent information. Because 
inspection data can be uploaded into the database from anywhere 
(even a mobile tablet directly from the field) and immediately rep-
licated in the digital twin, the database can be kept evergreen as a 
single version of the truth. 

Digital twin can also be kept evergreen with data from other 
legacy sources (and vice versa). Seamless integration with ERP, 
CMMS, SAP, and legacy systems means an effective intersection 
between information technology and operational technology. An 
AIM software that is Internet-of-Things-enabled further enhances 
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this capability by linking remote sensors, data historian, and DCS 
connectivity for real-time insights.

In terms of operational efficiency and time savings, the sum of all 
these parts is the ability to reduce hours to locate pertinent infor-
mation down to literal seconds. Such rapid insight into actionable 
intelligence means smarter inspection planning and scheduling 
for maintenance, repairs, and compliance-driven turnaround 
activities, which translates to fewer unnecessary and expensive 
shutdowns. 

Digital Twins and Covid Restrictions, Safety, 
and Environmental Impact
The use of digital twins facilitates effective workarounds due to 
Covid restrictions. Social distancing and remote work can be eas-
ily facilitated when the asset in question can be viewed visually 
by multiple people from multiple different locations. Inspectors, 
operators, and project managers alike can simultaneously man-
age a given tank or terminal using the same data in real-time. 

The details of the terminal’s infrastructure can be accessed and 
analyzed digitally without having to physically survey the asset, 
and the rapid insight into the tank or terminal’s live condition and 
potential conflicts means more cost-effective solution planning 
with fewer errors.

These benefits also apply to data collection, as operators and 
inspectors can perform their inspections and observations via 
mobile tablet, syncing their findings and reports into the dig-
ital twin database via Wi-Fi. Materials can be geographically 
staged for repairs and replacements visually through the digi-
tal twin. Safety pre-walk downs can be performed. Contractors 
can leverage the technology and Google maps to perform  
logistics planning.

The natural byproduct of this is also a substantial increase in 
safety for personnel as fewer people are required to be present 
in hazardous situations or around hazardous materials. All infor-
mation can be accessed and accurately analyzed remotely. There 
is also a natural positive impact on the company’s environmental 
footprint the more digital its processes and operations become.

Cost-effective Strategies to Leverage  
Digital Twin
It’s important to note that the process of digitization isn’t as tech-
nically elusive as it seems. Modern AIM software exists today 
with established algorithms that can extract the data, and then 
populate it into the virtual replica automatically, in quick and 
affordable succession. The path to digital twin is nowhere near as 
daunting as it sounds – it can be as simple as selecting the right 
software and implementing a few simple practices.

First, the AIM software itself should provide 
the following: 
•  Inspection data management system (IDMS): Migrate all 

legacy data to a digital and reliable IDMS database, and put in 
place standard processes to collect, populate, and analyze new 
asset data digitally within the web-based IDMS platform.

•  Risk based inspection (RBI): Manage all mechanical integrity 
data while measuring risk. Build risk models that consume 
real-time asset data to help produce intelligent inspection 
schedules and allocate resources accordingly. This will improve 
tank performance and mitigate catastrophic events from taking 
place throughout the lifecycle. 

•  Digital twin with 3D overlay: Ideally, the ability to extract data 
from all disparate sources (PFDs, laser scanning, 3D model-
ing, 2D, smart P&IDs, point cloud, plot plans, maps, etc.) and 
automatically bidirectionally link and populate the data into 
a virtual replica of the plant, all assets, and all components 
within it.

•  Integrity operating windows (IOW): Monitor operating 
conditions from any number of remote locations in near real-
time with early alert notification when an asset approaches or 
exceeds dangerous operating limits and take immediate collab-
orative and corrective action to mitigate downtime risk.

•  Mobile technology: Input, access, and analyze asset data via 
mobile device or tablet, which boosts collaboration and com-
munication among operations, maintenance, and engineering. 
Leverage mobility with digital twin to guide field workers 
through the remote sites, thus reducing mean time to inspect, 
maintain, or repair assets.

•  Geospatially registered data: Leverage specific coordinates 
in a geo-referenced space to know where an asset is for quick 
logistics and data retrieval, making you one click away from 
data related to a given point of interest. In this case, you not 
only know what an asset is, but also where it is in space, and 
visualize its surroundings as a deeply immersed decision-mak-
ing tool to glean clearer insights.

Conclusion
The ultimate impact of a digital twin for storage tanks and ter-
minals is not only to improve maintenance with prolonged asset 
lifecycle but also to improve safety along with social and envi-
ronmental responsibility; equating to substantially reduced costs 
with measurable ROI. It helps drive intelligent operations and 
sets the stage for future intelligence, helping you stay current 
in an ever-evolving market with increasing demands for digital 
technology adoption.

As society continues to evolve into a more digital landscape, so 
should the oil and gas & petrochemical industries; and with them, 
the mechanical integrity management of storage tanks and ter-
minals. As mentioned at the beginning of this article, digital twin 
is not new. While there are constantly new ways its application 
can be leveraged, as a technology it is already an old concept, mak-
ing it even more important to implement if your plants and facil-
ities have yet to enter the digital age. n

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