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A 
major pipeline transmission company found itself 
reconsidering the effectiveness of its maintenance 
strategy. The company faced a challenge: 
optimizing asset visibility and implementing 

remote condition monitoring of equipment health while 
avoiding a high-cost investment and installation disruptions.  

This particular pipeline transfers a variety of products, 
ranging from gasoline to jet fuel, serving customers via pump 
stations and storage tanks across the United States. For this 
customer, it is imperative to ensure that pumping assets 
are efficient, reliable and safely maintained consistently. 
The pipeline supports the needs of more than 50 cities, thus 
making the pumping assets critical to the availability and 
overall operation. 

Technology plays a vital role in day-to-day operations 
in supporting end user activities, ensuring strict safety 
regulations, optimizing maintenance and providing data 
on equipment health. In this case, the pipeline company 
wanted to significantly improve and innovate upon its current 
maintenance approach in two ways: by monitoring asset 
visibility in real-time and trending data for their critical 
pumping equipment. 

Today, there are various options available on the market 
for machine sensor instrumentation, data analysis and 
methods of installation. The industrial application of 
modern technology has led to a significant rise in the 
industrial internet of things (IIoT). This brought connection 
infrastructure to machines that previously operated in an 
analog world, isolated from the end user.

Like many practitioners of condition-based maintenance, 
the pipeline company had relied on set interval route-based 
monitoring to trend and manage its assets. For some remote 
locations, this may look like a monthly or quarterly check-in. 

With this data acquisition strategy, users may be vulnerable 
to intermittent issues between site visits. With interval 
route-based monitoring, users also may be unable to address 
recurring equipment issues.

From Route-Based to Remote Monitoring 
To transition from route-based, condition-based maintenance 
to remote-based, the company focused on machine vibration 
and temperature as primary early condition indicators. 

Asset Monitoring Improves 
Reliability & Visibility  
Pipeline transmission company achieved successful ROI from  
wireless condition monitoring.
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Image 1. IIoT has brought connection infrastructure to machines that 
previously operated in an analog world, isolated from the end user. 
(Images courtesy of Hydro, Inc.)
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    The cost to procure sensors, perform the installation 
(including power, conduit and data acquisition (DAQ) system) 
and implement a data analysis platform for those sensors 
proved to be exorbitant in the past, as compared to a state-of-
the-art wireless system. 

In partnering with an aftermarket pump 
service provider with domain expertise in 
pumps, the pipeline company can extract 
maximum value from the collected data with 
confidence in support for their pumping assets. 

An IIoT-based solution gave the company a 
real-time measurement of machine vibration 
and temperature, as well as increased sampling 
or trending of machine health. The real-time 
data allows for users to make educated decisions 
regarding asset maintenance and associated 
schedules. It also allows decision-makers to 
identify issues before escalating and leading to 
unplanned equipment shutdowns.  

Real-Time Vibration & Temperature Data
In this case, the aftermarket pump service 
provider supplied a total solution by using 
wireless condition monitoring for the pumping 
assets while also offering pump repair, 
engineering and upgrades as opportunities  
for improvement. 
    This newly executed system included  
wireless sensors mounted on pumps, motors  
and other critical machinery. Collection gateways 
were then provided to communicate with the 
sensors, collect data and transmit data to a 
cloud-based server.

Once data is transmitted to a cloud  
platform, reliability engineers can access it 
from web-based software, regardless of their 
device or operating system. Access to the web-
based predictive maintenance (PdM) platform 
allowed engineers to view data from anywhere, 
anytime—creating the flexibility required for 
their day-to-day operations.

The specialized software allows users to monitor and trend 
condition indicators that are customizable for each sensor 
and machine. 

The main features include overall vibration amplitude and 
temperature trend data.

The real-time data allows for users to make educated decisions regarding asset 
maintenance and associated schedules. It also allows decision-makers to identify 

issues before escalating and leading to unplanned equipment shutdowns.

Image 2. The aftermarket pump service provider installed wireless sensors on four 
machine trains at two pumping stations.
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The software also offers tools to perform time waveform 
analysis, FFT spectrum analysis and cross-phase analysis as 
part of a full suite of vibration analysis tools (Image 3).

As machine data is collected, algorithms develop baseline 
levels of vibration and determine alarm threshold levels for 
each asset. Alternatively, user-determined alarm thresholds 
may be used based on historical data. 

If a sensor collects data that crosses a specified alarm 
threshold, an automatic notification is triggered by the 
software via email or text message.

Benefits of Wireless Condition Monitoring:
•	 real-time data—not dependent on next route cycle
•	 high-frequency data collection (no missed events  

or issues)
•	 increased resources for data analysis and reduced  

data collection time
•	 customized alerts and alarms
•	 optimized maintenance schedules based on  

machine condition

The pipeline company customized alarm thresholds based  
on historical alarm amplitudes used during route-based  
data collection. By doing so, the evaluation of vibration 
flowed seamlessly into the process and general maintenance 
approach. The aftermarket pump service provider’s 

monitoring software was programmed to automatically 
report on any alarm or emergent issue to engineering experts, 
as well as the pipeline company’s reliability engineers. 

The pipeline company chose to initially focus on several 
bad actor pumps within the pipeline’s network of assets. The 
aftermarket pump service provider installed wireless sensors 
on four machine trains at two different pumping stations 
(Image 2). Significant reliability improvements were achieved, 
ensuring a faster return on investment (ROI) due to the 
wireless condition monitoring products and services.  

Expanded Remote Monitoring
For the pipeline company’s pumping assets, the aftermarket 
pump service provider met the customer’s needs while also 
increasing the reliability, maintainability and availability of 
critical assets for years to come. 

The reliability improvements implemented via wireless 
condition monitoring include real-time machine health 
trends, machine vibration frequency excitation, and 
optimization of operation and maintenance strategies. 

When the initial investment achieved its goals, the 
pipeline company expanded its application of sensors to eight 
additional stations. The company decided to take the same 
approach with the new stations, choosing the stations with 
the most substantial potential for reliability improvements 
and the highest need for remote monitoring.

Often, players in the marketplace focus on a single 
aspect of the broader IIoT process such as the sensors, 
software, connection infrastructure or machines undergoing 
monitoring. In this case, the aftermarket pump service 
provider was able to offer an integrated package/product that 
included the wireless condition monitoring solution and total 
support for critical assets.  

Image 3. The time waveform analysis, fast fourier transforms 
(FFT) spectrum analysis and cross-phase analysis are part  
the vibration analysis tools and as data is collected, algorithms 
develop baseline levels of vibration. 

Ares Panagoulias has overseen Hydro, Inc.’s 
pump test lab for the past eight years and 
serves as the sales and engineering manager 
for its wireless condition monitoring system. 

Ken Babusiak has held various positions in 
the pump industry for more than 40 years. 
For the past 16 years, Babusiak has served 
as the vice president of industrial sales for 
HydroAire, Inc. For more information, visit             
hydroinc.com/IIoT. 
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