
Who We Worked With

An aircraft manufacturer.

WhAt the CoMPANY Needed

To make sense of the millions of records its 38,000 aircraft engines 
produced as they flew across the globe every day as a way to prevent 
events and keep passengers in the sky.

hoW We heLPed

 ● Our system prioritized alerts based on severity to avoid grounding 
planes or in-flight events

 ● The system diagnosed alerts and instituted a mandatory second 
opinion on high-severity alerts

 ● It established a live hand-off to the Field Service Engineer/operator 
with recommended service action

 ● It provided reporting on flight performance as well as engine health 
and efficiency.

WhAt the CoMPANY Got

 ● Proactive monitoring helped avoid nearly 400 events

 ● Reduced delays and cancellations saved airlines over $250 million a year

 ● Predictive analytics helped airlines avoid disruptions

CASe StUdY

Highly refined monitoring 
fuels growth for a flight 
engine maker
Capturing and analyzing critical data 
mid-air is changing the game



Genpact | Case study | 2

Genpact and its engineers helped an aircraft engine 
manufacturer make sense of huge amounts of flight 
data to solve maintenance and safety issues before 
they happen. It’s keeping passengers safe as they 
fly, and saving airlines money too.

Make flying safer while 
reducing downtime, delays, and 
flight cancellations
Managing millions of records from 38,000 aircraft engines 
flying across the globe —and deriving useful information 
from them — was the biggest challenge. Our client was 
struggling to cope in real time with the huge amounts of 
data that different aircraft sensors transmitted. External 
conditions made it even more difficult to keep the scattered 
data organized during different flight phases and then 
remotely monitor and diagnose aircraft engines for possible 
failures. That led to major downtime, causing delays and 
flight cancellations — and significant losses for our client.

Expertise, the right technology, 
design thinking — and deep-
dive analytics
Genpact jumped on board, and helped the company 
revolutionize its maintenance systems from nose to tail. 
Our unique approach landed that perfect mix of domain 
knowledge, digital technology, design thinking, and smart 
analytics. All this helped the company better harness its 
sensors and system. Here’s how it played out:

Condition-based remote monitoring and 
diagnostics

Genpact receives 4 million records a month from a fleet of 
more than 40,000 engines flying across the globe. We get 

ChALLeNGe

SoLUtioN

these records through Aircraft Communications Addressing 
and Reporting System (ACARS) data transmission models 
from more than 30 sensors fitted around different 
components of each engine. Armed with that data, a team 
of more than 30 engineers in our remote monitoring and 
diagnostics (RM&D) centers in India and the US analyzes 
over 190,000 operational alarms per year. That gives 
customers greater confidence in their asset reliability and 
performance 24/7/365.

Using a combination of off-the-shelf and custom analytic 
tools, the team diagnoses problems ranging from fuel 
consumption to engine blade damage. Drawing on the 
experience of hundreds of thousands of resolved alarms, the 
team has developed physics-based algorithms that provide 
early warning of more than 120 different failure mechanisms.

We combine our deep understanding of the physical 
characteristics of aircraft with the intelligent application 
of statistical methods. In that way, we continually improve 
relevant algorithms to increase the likelihood of finding 
problems while reducing false alarms. This depth of 
expertise, as well as operational excellence in executing 
downstream processes, has resulted in a 50% reduction of 
false alerts.

Sense and acquire

More than 30 sensors positioned strategically on the engine 
record key technical parameters several times during each 
flight phase — take-off, climb, cruise, and descent and 
landing. These sensors read engine characteristics such as 
temperatures, pressures, speeds, flows, and vibration. An 
engine condition monitoring system (ECM) acquires this 
information in the form of snapshots that indicate unusual 
engine condition reports and give flight summaries.

Transfer

A critical aspect of the ECM system is the transfer of data 
from aircraft to an analytics engine. ACARS digital data-
link systems are the primary means of communication. 
They transmit Aircraft Condition Monitoring System 
(ACMS) reports via a satellite link while the aircraft is in 
flight (Figure 1).
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Analyze

The analytics engine then validates the data and applies 
corrections to normalize the information. The snapshot 
data is always followed closely, so teams can detect 
subtle changes in condition from one flight to another. 
Automated algorithms based on neural networks do this, and 
information brought together from multiple sensors provides 
extremely sensitive detection capabilities.

Act

The data signature will typically highlight a change in an 
engine characteristic. Skilled Genpact engineers then turn 
this symptom into a diagnosis — and, usually, a prognosis. 
They assess the most likely physical cause of a data 
signature, how an operator can confirm this, and how quickly 
to act on the information.

Solutions to problems before 
they occur
Our client experienced the following benefits as a result of 
this work:

 ● A real decrease in significant events: Nearly 400 fewer 
events in a year thanks to proactive remote monitoring 
and diagnostics from alerts that Genpact engineers placed

 ● Fewer flight delays and cancellations: Ensuring that 
flights were good to go by continuously monitoring 
engine data saved airlines $2 billion

 ● Extended engine on-wing life: Proactively planning regular 
maintenance activities such as water wash reduces poor 
parts performance that contamination can cause

 ● Proactive maintenance and early detection: Identifying 
conditions that can lead to failures, helps prevent in-flight 
engine shutdowns

 ● Fact-based decision making: Using a range of tools 
to analyze engine health and performance, Genpact 
engineers apply historical data to assess key performance 
indicators, provide corrective steps, and evaluate areas 
for improvement

iMPACt
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Figure 1: ACARS digital data-link system

Genpact jumped on board, and 
helped the company revolutionize 

its maintenance systems from 
nose to tail.



About GenpAct

Genpact (NYSE: G) is a global professional services firm that makes business transformation real. We drive digital-led innovation and 
digitally-enabled intelligent operations for our clients, guided by our experience running thousands of processes primarily for Global 
Fortune 500 companies. We think with design, dream in digital, and solve problems with data and analytics.  Combining our expertise in 
end-to-end operations and our AI-based platform, Genpact Cora, we focus on the details – all 87,000+ of us. From New York to New Delhi 
and more than 25 countries in between, we connect every dot, reimagine every process, and reinvent companies’ ways of working. We know 
that reimagining each step from start to finish creates better business outcomes. Whatever it is, we’ll be there with you – accelerating digital 
transformation to create bold, lasting results – because transformation happens here.

For additional information visit https://www.genpact.com/industries/industrial-manufacturing

Get to know us at Genpact.com and on LinkedIn, Twitter, YouTube, and Facebook.

 ● Continuous improvement: Smart analytics tools fine-
tune alert algorithms and alert priorities by using big data 
to stay on top of engine performance trends. That helps 
engineering teams plan product design changes
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