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Executive Overview 
Inline inspection remains one of the most critical components of pipeline integrity 

The Reality of Inline Inspection in Gas Pipelines 

management, but the quality of any inspection is ultimately dependent on the operating

conditions experienced during the run. Although advancements in sensor technology have

significantly improved anomaly detection capabilities, gas pipeline conditions continue to

introduce challenges that directly impact data quality. One of the most influential variables

affecting inline inspection performance is tool velocity. In high-flow gas systems, maintaining a

stable inspection speed can be difficult, and variations in tool speed directly affect the ability to

detect, size, and characterize anomalies consistently. 

The integration of Dynamic Speed Control (DSC 2.0) with Ultra High Resolution DfL 

(DfL-UHR) technology provides a practical solution to these challenges. By regulating tool

velocity and improving flow conditions through the inspection assembly, operators can create a

more controlled inspection environment capable of producing consistent, repeatable, and higher-

quality data without introducing significant operational complexity. 

Gas pipeline systems are inherently dynamic. Flow rates fluctuate, delivery demands 

change, and varying offtakes influence internal pipeline conditions throughout an inspection run.

Unlike liquid systems, where flow conditions can often be controlled more directly, gas pipelines

frequently expose inline inspection tools to changing velocities and unstable operating

environments. These variations can create inconsistent inspection conditions that ultimately 

affect data collection quality and tool performance. 

In many cases, inconsistencies in tool behavior are not immediately apparent during the 

inspection itself but instead become evident during data analysis or field validation activities.

Variations between reported results and excavation findings are frequently traced back to 



One of the most common approaches to manage tool velocity involvesreducing pipeline 

flow rates to bring inspection speeds within an acceptable operating range. While this can be

effective, it is often difficult to implement in high-demand gas transmission systems where

throughput requirements and delivery obligations limit the ability to significantly reduce flow. 

Even when flow reductions are possible, maintaining a consistent inspection velocity 

throughout the run can still be challenging. Gas pipelines are dynamic systems, and variations in

elevation, flow demand, compressor activity, and offtakes can all influence tool behavior. 

unstable tool velocity, inconsistent sensor contact, or debris interference during the inspection.

The challenge is not simply moving an inspection tool through the pipeline, but ensuring that the

system operates under conditions that allow it to perform as designed. 

Tool velocity directly affects the performance of magnetic flux leakage (MFL) inspection 

technologies. As outlined within Enduro’s performance specifications, the ability to detect small

anomalies such as pinhole corrosion depends heavily on the amount of time a sensor is exposed 

to the feature. As inspection speed increases, the effective exposure window decreases, reducing

the likelihood of capturing a complete and accurate signal response. 

This relationship becomes especially important when evaluating small-volume or steep-

sided anomalies that naturally produce weaker magnetic signatures. At elevated velocities, these

features become more susceptible to under-sizing or mischaracterization. Even with increased

sensor density and high-resolution inspection technology, the fundamental physics associated with

signal acquisition remain unchanged. Excessive or inconsistent velocity ultimately leads to

inconsistent data quality, which directly impacts integrity decision-making, repair prioritization,

and overall confidence in the inspection results. 

The Impact of Tool Velocity on Data Quality 

Limitations of Traditional Inspection Approaches



While velocity control remains a critical aspect of successful inline inspection, gas flow 

behavior through and around the inspection assembly also plays a major role in overall tool

performance. In gas pipelines, debris can behave unpredictably due to fluctuating flow

conditions. Even after cleaning operations, residual debris may remain suspended within the 

The integration of DSC 2.0 with DfL-UHR technology represents amore direct and 

operationally efficient approach to managing inspection conditions in high-flow gas pipelines.

DSC 2.0 is specifically designed to regulate tool velocity in challenging gas environments by

reducing speed where necessary and maintaining a more stable inspection profile throughout the

run. Depending on operating conditions, the system is capable of reducing tool velocity by

approximately 50% to 70%. 

At the same time, the DfL-UHR platform provides high-resolution axial MFL data 

through increased sensor density and advanced signal capabilities. With hundreds of sensors

dedicated to metal loss detection and anomaly characterization, the system is designed to identify

both generalized corrosion and smaller, more complex features. When integrated together, DSC

2.0 and DfL-UHR create a more controlled inspection environment that improves data 

consistency while reducing operational variability. 

In some situations, inspections are ultimately performed under less-than-ideal operating 

conditions with the expectation that post-processing or analysis techniques can compensate for

velocity variability. Although usable data may still be obtained, inconsistent operating conditions

can increase uncertainty within the inspection results and create additional challenges during

validation, integrity assessment, and repair activities. 

A Combined Approach: DSC 2.0 and DfL-UHR

Gas Flow Dynamics, Bypass, and Debris Management 



pipeline and intermittently cycle through the inspection assembly depending on localized

pressure and velocity changes. 

When debris repeatedly cycles through the inspection tool, it can introduce signal noise, 

distortions, and inconsistent sensor responses that negatively impact data quality. Rather than

creating a highly restrictive tool train, DSC 2.0 maintains bypass flow across multiple sections of

the inspection assembly, allowing gas to move more efficiently through and around the tool. This

approach helps maintain a more stable differential pressure profile while reducing the tendency 

for the inspection assembly to behave as a significant restriction point within the pipeline. 

The bypass-driven design also leverages the Venturi effect to influence localized gas flow 

behavior through the tool. As gas accelerates through bypass sections, localized changes in

velocity and pressure generate a more energetic and turbulent flow ahead of the inspection

assembly. In high-flow gas pipelines, this turbulence helps keep debris moving ahead of the tool

rather than allowing material to settle, fall back, or repeatedly cycle through the inspection

system. By promoting continuous debris movement and preserving flow efficiency, DSC 2.0

supports a cleaner sensor environment and contributes to more stable and reliable inspection 

data. 

Inline inspection systems are designed to operate within defined performance parameters 

that include velocity, cleanliness, and tool stability. Enduro’s specifications identify an optimal

operating velocity range of approximately 3 to 6 mph for accurate data collection. Operating

outside of this range can adversely affect both anomaly detection sensitivity and sizing accuracy. 

By maintaining tool velocity within the intended operating parameters, DSC 2.0 helps 

ensure that the DfL-UHR system performs under conditions consistent with its validated design 

Technical Performance in Controlled Conditions 



criteria. The platform also supports high-accuracy geometry measurements, including dent and

ovality detection with sizing accuracy approaching ±0.5% of outside diameter on larger 

pipelines. These measurements rely heavily on stable tool positioning and consistent interaction

with the pipe wall, both of which benefit directly from controlled velocity and improved gas flow

behavior. 

The DSC 2.0 and DfL-UHR platform is designed to align with established industry 

standards governing inline inspection performance and data quality. Metal loss detection and

sizing capabilities are consistent with the requirements outlined in API 1163, including

performance expectations for probability of detection, anomaly sizing accuracy, and reporting

consistency. 

For geometric inspections, dent and ovality measurement capabilities support the

assessment methodologies described within API RP 1183 for strain-based integrity evaluations.

A critical aspect of meeting these industry standards involves maintaining the operating 

From an operational perspective, integrating velocity control andinline inspection into a 

single inspection system provides several practical advantages. By combining these functions

into one deployment, operators can reduce the need for multiple tool runs, lowering both

execution risk and overall project cost. This approach simplifies scheduling, reduces time spent

occupying the pipeline, and minimizes operational disruption during inspection activities. 

Additionally, because DSC 2.0 actively manages tool velocity internally, operators can 

often avoid significant flow reductions during the inspection process. This allows inspections to

be completed while maintaining higher system throughput. The overall result is a more efficient

inspection strategy with fewer operational variables and more predictable inspectionoutcomes. 

Operational Impact and Efficiency Gains

Alignment with Industry Standards and Integrity Programs



conditions under which inspection system performance has been validated. By controlling

velocity and improving gas flow behavior, DSC 2.0 helps maintain the inspection system within

its intended performance envelope, supporting the collection of consistent and repeatable

integrity data. 

As gas transmission systems continue operatingat higher flow rates, many of the 

challenges associated with inline inspection are increasingly tied to operating conditions rather

than tool capability alone. High-resolution inspection technologies can only deliver accurate and

repeatable results when operating within conditions that support stable tool performance and

reliable signal acquisition. 

The combination of Dynamic Speed Control (DSC 2.0) and DfL-UHR technology 

directly addresses one of the most significant variables affecting inline inspection performance:

tool velocity. At the same time, the system improves gas flow behavior and debris management

around the inspection assembly, creating a more controlled and stable inspection environment. By

improving operating consistency throughout the run, operators can enhance data quality, reduce

operational complexity,and make more confident integrity management decisions based on

reliable inspection results.

Conclusion
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