PW127 ATR SAFETY CONFERENCE

Y. NADEAU - CHIEF ENGINEER, CUSTOMER SERVICE

D. PETIT - CUSTOMER ENGINEERING
30 NOV 2023




EXPORT CONTROL CLASSIFICATION

Check this box if the document OR Summarize the export classification of all
contains no technical data — slides in this presentation as instructed below

A ATIO
O O A O
EAR ITAR
us. 9E991 NSR
e . OUTSIDE
Classifications must always be Us. NSR NSR

E:’())(\;iged for U.S. and Outside U.S. m BEAURECULATION

Strategic Goods Control Act

When the person completing the grid NSR
is physically located outside of the
U.S., the local classifications must also
be provided.

PROPRIETARY NOTICE

THIS DOCUMENT IS THE PROPERTY OF PRATT & WHITNEY CANADA CORP. ("P&WC”). YOU MAY NOT POSSESS, USE, COPY OR DISCLOSE THIS DOCUMENT OR ANY INFORMATION IN IT, FOR ANY PURPOSE,
INCLUDING WITHOUT LIMITATION TO DESIGN, MANUFACTURE OR REPAIR PARTS OR OBTAIN TCCA, FAA OR OTHER GOVERNMENT APPROVAL TO DO SO, WITHOUT P&WC'S EXPRESS WRITTEN PERMISSION.
NEITHER RECEIPT NOR POSSESSION OF THIS DOCUMENT ALONE, FROM ANY SOURCE, CONSTITUTES SUCH PERMISSION. POSSESSION, USE, COPYING OR DISCLOSURE BY ANYONE WITHOUT P&WC'S EXPRESS
WRITTEN PERMISSION IS NOT AUTHORIZED AND MAY RESULT IN CRIMINAL OR CIVIL LIABILITY.

EXPORT CLASSIFICATION: NO TECHNICAL DATA


http://collaboration.pwc.ca/team/D9190/Documents/07-%20Communications/ITC%20Focal%20Meetings/Quarterly%20ITC%20Focal%20Update/2020/2020%20ITC%20Marking%20Chart%20Instructions.pptx

I
AGENDA

Fleet Reliability Status

In-Flight Event Evolution

Key Design Improvements
Environmental Awareness
Addressing Variability

ATR & P&WC Supporting Operators

Conclusion




e
Fleet Reliability Status
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Field Maintenance Fleet Cumulative (Flying Hours) 53,444,800 Customer Days

Airframe & Operational Fleet Cumulative (Cycles) 57,666,939 Quarterly Meeting with TC

Non Basic - Others Current Population 3,114

Fleet Leader 52,883 On-site maintenance reviews (M&O)
Last 12 Months Flying Hours 2,800,900
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In flight Event Evolution

2019-2023 PW124B/127 SERIES - TOTAL RATES PER 1000 EFH
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Dominated by HBOV screen 4 causes for 80% of the events and being addressed separately:
environmental contamination Gas Generator Case > Removed weld repair at core passages in Dec
- EMM 05-20-01 with task to inspect. 2016, Diffuser block replacement (vs No. 5 brg housing) when applicable

No. 5 bearing Stator Air Seal = 2 min cool down and criteria in EMM to
inspect No. 5 bearing area for traces of oil at HSI.

ICC-GGC Transfer Tube - SB21957 issued May 2021.
P2.5/3 Air Switching Valve = New material for piston ring in 2024.
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Key Design Improvements

Autofeather Unit ‘

AIRATEE Legacy AFU (SB21892) and Next Version AFU (SB21921/21961)

o . demonstrated their capability to address AFAP occurrences. |
D w ws M0 M 09 0 03 0B 07 NV AFU is baseline production since Jan. 2022.

Fuel Nozzle (SB21891)

. ruetlozze wemnn. | Nofire/fuel manifold leakage event since 2021. More than 85%
I I Fleet upgraded and +10M FH since EIS in 2016. Avoidance of on
0 I - - wing fuel nozzle replacement.
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PT2 blade (SB21959)
; PT2 Blade Redesigned with Platinum-Aluminide coating (Mar. 2021).
) I S Demonstrated durability in environment prone to sulfidation
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Early removals reported, majority from fuel leaks (AGB drain).
Loss of power also reported when pump no longer driven by AGB
due to spline wear. Investigation ongoing to identify potential
contributors — design improvement being considered.
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Environmental Awareness

All atmospheric particles

HPT Blade durability may be affected by environmental effects
87% of the events occurred in Hot and sand/dust environments
38% of events captured by borescope inspections

HPT Blade Soft Time introduced in 2017
Related IFSD contribution reduced by 40% in last 4 years

EMM 05-20-01 “environmental tasks”

Introduced in May 2022 for PW124B and PW127 series:

Recommended tasks and schedule based on frequency of operation and
specific environment.

Recommended schedule for engine gas path wash and external engine wash
Periodic inspection of P2.5/3 ASV and HBOV Filters
Reduced BSl intervals of Hot section components in sand/dust environment.

Compressor and turbine wash schedule further updated in May 2023 for engines
operated in multiple environments (salt and sand/dust)



Addressing Variability

PW124B/127 series
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Non-Basic Events & Knowledge Transfer

P&WC objective is to influence adoption of maintenance best
practices to improve in-service product performance

Support

Sharing of best practices via Customer visits and P&WC / ATR
conferences

Maintenance & Operation assessment at operator base to identifies
opportunities for improvements

On-line information with best practice manual, workscope planning guide
and video available

Training - Performed by Flight Safety

Line & Base training available

New! Advance Practical training launched March 2023
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HEALTH MONITORING TOOLS

T ot s e T ECTM Benefit
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Help to prepare the engine removal plan
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. _ Health Monitoring tools offer opportunities to continue to
Hpt Blade with Obstruction of

Cooling Hole enhance safety and reliability
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Conclusion

Positive trend in overall reliability indicators maintained
Effectiveness of product improvements and maintenance best practices demonstrated
Continued focus required to address:
Variability
AFU, PT2 blades, Fuel Nozzles
Oil Smells
Lessons learned applied to PW127XT — 40 engines in service and 52K flying hours to date

Accurate and timely reporting of event is key to continuous reliability improvement
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