
for Preventive Maintenance of Embraer 190/195

USING DATA



2

Vadym - Chief Engineer, 

Avionics Systems

Andrey - Captain, 

E190 Technical pilot



3

HISTORY



COST STRUCTURE
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Source: IATA  ACMG 2017 Annual Report 



STRATEGIC KPIS
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Cost Structure
FY2017 ACMG Airlines UIA 2017

US Cents/ASK 000$/FH $/Pax

Fuel and Oil 1.69 2.40 48.10

Aircraft Ownership 0.91 1.29 25.80

Maintenance and Overhaul 0.77 1.09 21.90

Reservation, Ticketing, Sales and Promotion 0.52 0.74 14.90

General and Administrative 0.53 0.76 15.20

Station and Ground 0.48 0.69 13.80

Flight Deck Crew 0.47 0.67 13.30

Airport Charges 0.43 0.61 12.10

Passenger Service 0.36 0.51 10.20

Cabin Attendants 0.35 0.50 10.10

Air Navigation Charges 0.30 0.43 8.50

IT and Communications 0.08 0.11 2.20

Flight Equipment Insurance 0.01 0.15 0.30

Total 6.90 9.92 196.40

Source: IATA  ACMG 2017 Annual Report 
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• Fuel Efficiency Program

• Preventive Maintenance /AHM 

• Irregular Operations

• Air Navigation Charges

• …

PRIORITIZING



TEAM
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Project Leader -
Engineer

Project Leader –
Chief Engineer

Engineering Pilots MCC Procurement IT Finance
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1st phase (Oct 2016 – Oct 2018) 2nd phase 

Descriptive 
Analytics*

A preliminary 
stage of data 

processing that 
creates a 

summary of 
historical data

Diagnostic 
Analytics

A form of advanced 
analytics which 

examines data or 
content to answer 

the question “What 
happened” or 
“What is the 

problem”

Condition 
Monitoring

The process of 
monitoring a 
parameter of 

condition in order to 
identify a 

significant change 
which is indicative 

of developing a 
fault. A major 
component of 

predictive 
maintenance

Predictive 
Analytics

Encompasses a 
variety of statistical 

techniques that 
analyze current and 

historical facts to 
make predictions 

for future or 
otherwise unknown 

events 

Prescriptive 
analytics

Encompasses a 
variety of statistical 

techniques that 
analyze current and 
historical facts and 

informs the user  on 
what specific action 
to take prior to an 
event occurring to 

avoid a specific 
outcome

THE ROADMAP
Increasing value

* definitions from Honeywell presentation 

Today we are here
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✓ XX critical impacts on flight safety
✓ XX AOG
✓ XX MEL items (flight delays)

were avoided on E190 with only Descriptive/Diagnostic Analytics & Condition 

Monitoring within 1,5 years 

Assumed cost of delay** = 1996,8 USD and cost of AOG = 10 920 USD

**based on average length of delay (company data) and  average cost of delay per seat (based on industry data)

1ST PHASE - RESULTS



NEXT STEPS
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• Setup the business case

• Get connectivity for online

• Upgrade Aircraft software

• Setup analytical software

• Update internal processes



CLOSING THE LOOP
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• Setup completed Oct 2018

• CAS/CMC Information

• Systems Trend Information



1.SINGLE-BLEED OPERATIONS
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2. ENGINE FADEC
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Full Authority Digital Electronic Control 

System controls the operation, 

performance and efficiency 

characteristics of the engine through full 

authority control over the entire engine 

fuel metering unit, variable stator vanes, 

operability bleed valve, T2 sensor heater, 

thrust reverser actuation, engine starting, 

ignition and also providing engine limit 

protection during ground starts.



2. ENGINE FADEC
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• Engine FADEC 1 (no dispatch) <=> FADEC 2

• 7 days both worked properly

• A new fault message appeared (FIM executed → wire and sensor both ok, so 

only FADEC according to FIM)

• Solution – to replace FADEC?



2. ENGINE FADEC
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• Reviewed and decided to replace sensor 

• 2k $ vs  50-60k $
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3. APU FAIL

• Failure of oil pressure sensor

• Failure of APU FADEC

• Defective HARNESS
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• Sensor was switched EMC <=> EMB (problem occurred and sensor was 

replaced)

• APU FADEC was switched (100% not the problem)

• After this EMC 10 days was okay, then fault was reported again

• Decision was to replace APU Wire (at 100k $)

• Additional troubleshooting was performed and decision to replace sensor (12k 

$) first was made 

• And it worked!

3. APU FAIL



4. BLEED FAIL
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• “Bleed 1 fail” message

• HPSOV (High-stage pressure shut-off valve)

• Checked FHDB
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4. BLEED FAIL
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• Apparently there were multiple EICAS & 

maintenance messages, some resets (not 

during acceptance flight though)

• Situation was reported to lessor 

• Valve at lessor’s cost (30k $) 

4. BLEED FAIL



IS THE LOOP REALLY CLOSED?
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• Procurement, Logistics, Stock

• Analytics

• Ownership

• Promotion

• Value

• Scale



DISCOVERIES ON THE WAY
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• “slat lo rate” EICAS message - Slat 

position sensor was removed and 

ordered

• New one was installed but problem 

remained

• After continuous t/s sensor was 

replaced once again – now 

successfully   



DISCOVERIES ON THE WAY
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Now we are paying more attention to: 

• Certificates

• Warranties

• Stock levels



ARE WE REALLY PREVENTIVE?
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• Maintenance msg “Bypass vlv closed” appeared

on 23.07.2019. No EICAS msg.

• Decision was taken to replace filter of pack 

bypass valve

• Problem was resolved 3 days later with no DMI, 

and no FL restrictions 



ARE WE REALLY PREVENTIVE?
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• 15.08.2019 maintenance msg “aft trim air vlv open position”, no EICAS msg or any 

complaints for air conditioning system

• According to FIM – the only solution is to replace valve, and it was ordered

• On 26.08.2019 second Maint msg noted, also high temperature in aft cabin was recorded



ARE WE REALLY PREVENTIVE?
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• DMI was open

• The valve already arrived by then

• Due to aircraft availability (schedule) the valve was 

replaced on 29.08.2019 and problem was resolved



RESULTS 
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Our expert assumption for predictive accuracy is:

> 90%

• Reduced number of AOGs and delays, DMIs 

• Improved troubleshooting (time & quality)

• Increased reliability and availability of the aircraft



SUMMARY
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• Passion

• Hard work

• Constant challenge

people

processes

technology
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JUST KEEP THEM GREEN!


