
Did you know that up to 20% 
of Shell O&G production costs are spent on  

maintaining rotating equipment? 

It’s true. 

Loss of production from unplanned shutdowns costs Shell hundreds of mil-
lions every year. 

Worse, despite extremely high maintenance costs, rotating equipment con-
tinues to break down without warning. 

It’s expensive and ineffective. 

Why is maintenance of rotating equipment so expen-
sive? 
Rotating equipment—like pumps, compressors and cooling fans—are often 
in remote, unmanned, harsh environments. 

This makes continuous monitoring of equipment, to identify mechanical 
problems and predict failures, prohibitively expensive. 

Why is maintenance of rotating equipment so ineffec-
tive? 
As continuous monitoring is cost-prohibitive, Shell often monitors rotating 
equipment periodically. 

Unfortunately, this does not provide a clear picture of trends or changes in 
process conditions, and it’s still relatively expensive. 

“At the moment, we’re not really predictive. We basically run ESPs to failure then 
pull them out of the ground to try to determine how they failed and try to improve 
them. That's really expensive every time, especially off-shore deepwater.” — Bob 
Stanbery, Senior Production Engineer, Shell Oil Company 

What if there was a less expensive, more reliable way to monitor rotat-
ing equipment—without needing to access the equipment itself? 

What if there were a way to predict breakdowns months in advance, in 
time to take action and increase production time? 

Now, there is… 

“We estimate that rolling this out across our operations will amount to an 
improvement of $300 million of additional production that would otherwise 
have been lost due to unplanned down time.” — Harry Brekelmans, Projects 
and Technology Director at Royal Dutch Shell plc. 



Introducing Veros Systems 

Veros Systems is an industry leading artificial intelligence company that 
helps oil and gas companies increase production by predicting equipment 
failures months in advance. 

Unlike other equipment monitoring methods, there is no need to access the 
equipment itself—the Veros system can be installed and accessed from the 
motor control room. 

What Veros Systems can do for you 

Veros Systems can… 
• Provide insights into performance, mechanical condition and failure like-

lihood of vital rotating equipment 
• Detect abnormal process conditions 
• Accurately predict equipment breakdown months in advance 
• Send you notifications of impending equipment failures in time to take 

action 

So, you can… 
• Proactively plan repairs or replacements 
• Plan for outages/down time 
• Make equipment repairs or replacements efficiently 
• Minimise loss of production 
• Reduce valuable down time 
. 



How it works 

The Veros process 
Veros technology works on the basis that there is a correlation between the 
mechanical performance of a piece of equipment and the electrical input to 
its motor. 

Developing flaws in equipment components create vibrations or rotational 
flutter. This feeds back through the motor and causes variations or blips in 
the input-power waveform. 

Subtle fluctuations in the motor’s power consumption can signal mechanical 
failures months in advance.  

LAYMAN’S PROCESS 

1. Transducer coils installed on power-supply and voltage cables in motor 
control room 

2. Electrical signal data collected at high sampling rate 
3. Machine learning software learns baseline electrical waveform charac-

teristics of motor 
4. If equipment develops a fault, software detects fluctuations in wave-

forms 
5. Operator receives alerts of faults and impending equipment failure   

IMAGE GIVING HIGH-LEVEL OVERVIEW OF HOW IT WORKS 

“Veros basically hook up to your Variable Frequency Device (VFD), take electrical 
wave forms, then use algorithms and smart machine learning to come up with the 
health of your machine. That's what they've been doing at Perdido, gathering data 
and getting better and learning for the last couple of years.” — Bob Stanbery, Se-
nior Production Engineer, Shell Oil Company.

  



Step 1: Electrical Waveform Acquisition 

Data on the electrical waveform of a piece of equipment is collected by 
placing transducer coils around the power-supply and voltage cables in the 
motor control room.  

[BEFORE-AFTER IMAGES] 

No need to access the equipment itself for installation or monitoring. Every-
thing is in the motor control room for fast, easy, inexpensive management. 

 



Step 2: Electrical data sampling 

The coils collect data from electrical signals at a high sampling rate—hun-
dreds of thousands of times per second—to make accurate and reliable elec-
trical-mechanical correlations.  



Step 3: Machine Learning Data Analysis 

Using data processing techniques, Veros then decipher the current and volt-
age waveforms of the motor.  

Machine learning algorithms—collectively called ForeSight—learn the 
baseline motor characteristics of a piece of equipment. Once ‘normal’ is de-
fined, ForeSight can detect when equipment operations start to go awry. 

It generally takes around one month for ForeSight to learn baseline motor 
characteristics before looking for variations. It then learns from the data in-
definitely but, after 6 months, there is very little change. 



The Veros Difference 

Increase oil and gas production by detecting failure of 
rotating equipment months in advance of breakdown. 
The only equipment monitoring system that can be managed from the 
motor control room—no need for access to equipment in remote, un-
manned, harsh environments. 

1. The most basic offering from Veros is real-time measurement of the 
electrical data of a piece of equipment. Data is converted into standard 
technical measurements like motor speed and torque. 

2. The flagship offering from Veros is ForeSight— their continuous ma-
chinery-monitoring system which converts mechanical data into analy-
ses of equipment health to predict breakdowns in time to take action. 

3. Veros also offer expert custom data analysis, on top of ForeSight, to 
provide troubleshooting support. 

“Veros has been very responsive to anything I've asked of them. They've 
been very quick to respond and part of that is probably trying to sell me a 
system, right? But having said that, they've been really responsive. They're 
very cordial, very kind. They are very helpful. So I have nothing but good 
things to say about those interactions.” — Bob Stanbery, Senior Production 
Engineer, Shell Oil Company  



Veros installations 

Did you know that compression failures are the third most common cause of 
Shell production deferrals? 

Veros ForeSight Installation Base by Market 
• Midstream (51%) 
• Downstream (12%) 
• Technology (12%) 
• Upstream (9%) 
• Power (9%) 
• LNG (6%) 

Veros Foresight Installation Base by Equipment Load 
Type: 
• Centrifugal pumps (48% of installations) 
• Screw compressors (21% of installations) 
• Reciprocating compressors (18% of installations) 
• Centrifugal compressors (13% of installations) 

Veros Installations at Shell Plants 



Shell Applications 

Shell spends millions maintaining motor-driven rotating equipment in re-
fineries and LNG plants, and on pipelines and VFD-driven subsea pumps. 
Equipment includes: 

• ESPs 
• Mudline pumps 
• Cryogenic pumps 
• Recip compressors 
• Screw compressors 
• Centrifugal fans 

Using current monitoring methods, failures are often detected only after 
breakdown has already occurred, causing a significant loss of production. 
Veros detect failures weeks or even months in advance of breakdown. 

Typical failures detected by Veros: 
• Stator shorts 
• Over/under loading 
• Bearing degradation 
• Rotor bar/end ring cracks 
• External misalignment 
• Stator eccentricity 
• Cavitation 
• Partial/low flow 
• Dry running 
• Impeller damage 
• Seal failures 
• Load control 

Implementation Timeframe 
I'm introducing a new pumping system that's got to be tested at Gasmar. If 
it's successful, we will install it at Perdido. If we can get some early under-
standing of what the electrical wave form signatures look like and how they 
compare with the current system at Perdido, they will have a baseline to 
work off of.  

Our testing of the first unit is going to take about four months. All that time 
we'll be gathering data and Veros will start analyzing it. It generally takes 
them two or three months worth of data for Veros to get to a level of confi-
dence in their baseline before continuing to do more machine learning. So 



that was attractive to us. It appeared we had the time to get the data we 
needed to generate a signature and an analysis, so that in future, when we 
run at Perdido, we'd have a baseline to go off of. 

 — Bob Stanbery, Senior Production Engineer, Shell Oil Company  



Shell Gulf of Mexico identify ESP failure  
and avoid breakdown and production loss 

with timely system upgrade 

Client 
Shell Gulf of Mexico, BHGE subsea ESP 

Challenges 
• ESPs operate in harsh environments—in-situ monitoring systems are dif-

ficult to maintain and operate 
• ESPs have a relatively short life—typically operated to failure with very 

little warning 

Solution 
Shell installed Veros to demonstrate non-intrusive topside installation and 
feasibility of detecting mechanical and/or electrical events 

Results 
• Veros identified post-shutdown reverse rotations detrimental to ESP 

health condition 
• Analysis guided operations team to invest in major ESP system im-

provements 
• Millions of $ in savings 
• Veros collected and analysed 2+ years of data—now able to detect failure 

up to several weeks before breaking down 

“Veros were able to determine the frequency of damaging ESP reverse rota-
tion events and even show us the speed and duration of these events. This 
real information has provided new insights for our ESP operations and Root 
Cause Analysis investigations and could eventually lead to extending the 
life of these assets.” 

— Victor Leyva, Shell Subsea Focal Point Perdido Spar.	

[Image] 

For more information on Veros Systems, contact NAME, TITLE, COMPA-
NY.
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