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Integrity Surveillance on Demand:  
Using Acoustic Emission Monitoring to 
Enable Smarter Asset Integrity Decisions



Industrial operators across refining, petrochemical, 
chemical processing, offshore production, and other 
asset-intensive industries are under constant pressure 
to maintain safe, reliable operations while managing 
costs and risks. Asset integrity programs are central 
to this effort, combining inspection, monitoring, and 
engineering assessment to ensure equipment performs 
as intended throughout its lifecycle.

Despite advances in inspection technology and 
risk-based methodologies, the traditional periodic 
inspection model still presents a persistent challenge: 
decisions often need to be made with outdated or 
incomplete information.

This whitepaper explores how acoustic emission 
monitoring can complement traditional inspection 
programs by helping operators determine whether 
known or suspected damage mechanisms are active. 
It also introduces a new service model — Integrity 
Management as a Service (IMaaS) — that makes this 
type of monitoring more accessible, scalable, and 
practical for real-world asset integrity decision-making.

Inspection managers are frequently confronted with known or 
suspected cracking mechanisms, including stress corrosion cracking 
(SCC), sulfide stress cracking (SSC), hydrogen-induced cracking (HIC), 
stress-oriented hydrogen-induced cracking (SOHIC), thermal fatigue, 
and mechanical fatigue. 

In many cases, the question is not simply whether damage exists. The 
more urgent question is: Is the damage active right now?

The Problem: 
Integrity Decisions 
with Incomplete 
Information

While traditional periodic non-destructive testing (NDT) inspections are 
essential to asset integrity programs, they generally provide a point-in-time 
view of equipment condition. Without real-time knowledge of damage 
mechanism activity, integrity teams are often forced to choose between 
increasing risk by operating under potentially unsafe conditions, or 
being forced into conservative decisions, including engineering reviews, 
urgent inspections, scaffolding, insulation removal, temporary repairs, or 
unplanned shutdowns. 

These decisions can cost hundreds of thousands of dollars, particularly 
when at-risk assets are located in at-height, offshore, high-temperature,  
or other hazardous locations.
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Acoustic Emission 
Monitoring as a 
Complement to 
Periodic Inspection

Acoustic emission monitoring helps close the information gap between 
scheduled inspections. Rather than replacing conventional NDT, acoustic 
emission provides a different and complementary layer of insight.

Traditional inspections help answer: What is there, and how large is it?

Acoustic emission monitoring helps answer: Is it active, where is activity 
occurring, and is that activity changing over time?

Acoustic emission (AE) technology detects stress waves generated by 
active damage mechanisms. These may include crack initiation, crack 
growth, fatigue and corrosion-related mechanisms. When applied to a 
known area of concern, acoustic emission monitoring can help determine 
whether the damage mechanism of concern is active under the actual 
operating conditions.

	• Tracking known damage mechanisms 
– AE can help determine whether 
a previously identified crack-like 
indication or susceptible area is 
producing active signals of interest. If 
activity increases over time, or under 
certain operating conditions, that 
evidence may indicate that the concern 
requires more urgent inspection or 
engineering review.

	• RBI reassessments – Instead of relying 
only on conservative assumptions or 
periodic inspection history, operators 
can use evidence of active or inactive 
acoustic behavior to help prioritize 
inspection resources.

	• Life-extension decisions – Real-time 
integrity data is extremely useful 
to inform the engineering decision-
making process when assets are 
being evaluated beyond original 
design expectations or after known 
degradation has been identified.

	• Equipment operating outside normal 
conditions – AE can help teams 
understand whether certain pressures, 
temperatures, loads, speeds, or process 
conditions correlate with increased 
activity. This can support operational 
adjustments while maintenance, repair, 
or replacement plans are developed.

	• Monitoring between inspection 
intervals – AE can provide an additional 
surveillance layer when damage is 
suspected but immediate intervention 
may not be practical or justified. It 
helps operators move from uncertainty 
toward evidence-based prioritization.
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Rather than a replacement 
for inspection, the value 
of acoustic emission 
monitoring comes from 
adding dynamic, operating-
condition-based evidence 
to an integrity program 
that already depends 
on inspection history, 
engineering judgment, and 
risk-based planning.

This distinction is especially valuable in several integrity scenarios.



A New Asset Integrity 
Model: Integrity 
Management as a 
Service

Historically, acoustic emission monitoring has often been delivered as 
a specialized project. A concern is identified, a monitoring campaign is 
scoped, equipment is mobilized, specialists are deployed, sensors and 
cabling are installed, and data is collected over a defined period. For some 
applications, that model remains appropriate.

However, it can be too slow or too infrastructure-intensive for situations 
where the concern is localized, temporary, urgent, or uncertain. If the goal 
is to quickly determine whether a known area is active, operators need a 
more accessible monitoring model.

Integrity Management as a Service, or IMaaS, addresses this need by 
shifting monitoring from a purely project-based service to an operational 
capability.

Under this model, the customer owns and retains monitoring hardware 
specifically designed for rapid deployment in hazardous areas, while an 
expert partner provides the reporting, interpretation, and engineering 
support needed to turn acoustic emission data into useful integrity insight.

This creates a more flexible approach. When uncertainty arises, the 
equipment is already available. Site personnel can deploy it in the area 
of concern with remote guidance. Data is transmitted in real time to a 
cloud-based environment for review. Subject matter experts can then help 
interpret activity patterns and support next-step decisions. Operators gain 
faster access to essential integrity data.

Alignment with 
Industry Integrity 
Standards

Acoustic emission monitoring fits naturally into established asset 
integrity workflows.

Damage mechanisms may be identified through API 571. Risk may be 
assessed and prioritized through API 580 and API 581. Acoustic emission 
monitoring can then help determine whether suspected degradation 
appears active under operating conditions. Targeted NDT can be used to 
characterize and size indications, while engineering evaluations such as 
API 579 / ASME FFS-1 can support fitness-for-service decisions.

Within this framework, acoustic emission monitoring acts as an 
uncertainty-reduction tool. It does not replace inspection, engineering 
judgment, or fitness-for-service assessment. Instead, it helps improve the 
timing, focus, and effectiveness of those activities by adding evidence 
about active damage behavior.
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Benefits of the  
IMaaS Model

The IMaaS model using MISTRAS’ AEScout rapid-deployment monitoring 
system provides value by giving operators faster access to integrity 
evidence when decisions need to be made.

•	 For inspection and reliability teams, it can help reduce uncertainty 
around known indications or suspected cracking mechanisms.

•	 For RBI programs, it can help focus inspection resources on areas 
where active degradation is more likely, while supporting more 
informed reassessment of assets where activity is not observed.

•	 For maintenance and operations teams, it can help determine 
whether operating conditions are influencing damage activity, 
potentially supporting temporary process adjustments while repairs 
or shutdown work are planned.

•	 For hazardous or remote environments, rapid-deployment wireless 
intrinsically safe monitoring can reduce the burden of wiring, 
permits, and temporary infrastructure. 
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Contact MISTRAS today for 
rapid-deployment acoustic 
emission monitoring and 
expert integrity management 

sales.systems@mistrasgroup.com

Solutions like AEScout are helping make this 
model more practical by combining localized 
acoustic emission monitoring, wireless 
connectivity, low-power operation, hazardous-
area deployment capability, cloud-based access, 
and expert support. But the broader shift is 
bigger than any single device: it is a move 
toward on-demand integrity surveillance.

When uncertainty arises, operators need 
evidence quickly. Acoustic emission monitoring 
helps provide that evidence by identifying active 
damage behavior, supporting better inspection 
prioritization, and giving integrity teams more 
confidence in the decisions they make.



6

Integrity Surveillance on Demand:  
Using Acoustic Emission Monitoring to 
Enable Smarter Asset Integrity Decisions

mistrasgroup.com

Integrity Surveillance on Demand:  
Using Acoustic Emission Monitoring to 
Enable Smarter Asset Integrity Decisions


