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Promise & haIIengs of Blockchain Implementation for
Engine MRO

Presented by: Ahmad Rajei Blockchain project was sponsored by
Head of Design, & Production

Etihad Airway Engineering Mubadala Aerospace R&D program




OUTLINE

» Overview of Etihad Airways Engineering
» Facility
» EYE Customers
» Capabilities
» Certification

» Sanad Aerotech / EYE Blockchain Pilot Project

» Overview of Pilot Project
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OUR MAINTENCANCE
AND ENGINEERING
FACILITIES

» Etihad Aviation Group owns one of the biggest
commercial aircraft services provider (MRO)

» Built on a reputation for service reliability and on
time delivery

» Extensive maintenance capability for both Airbus
and Boeing aircraft including advanced composite
repair, cabin refurbishment, component services,
and design, engineering and innovation
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Design Ovganisation Approval Centficate
EASA 21163

Reference: EASA.21G.0057

Pursuant to Regulation (EC) No 216/2008 nneErop n Parfament and of the Counail and to Commission
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o Suutwe a production organisation in compliance with the Annex (Part-21), Section A, Subpart G of Regulation (EC) No
5 aaoutts Fa8/2012. 2 approved to producs pro oducls, parts a nd appliances listed in the attached approval schedule and issue
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1. This approval is limited to that specified in the enclosed terms of approval, and

o Guompmireang 8 1 AGTy Svreverpieres 3. This approval is valid whilst the approved remains in i with the Annex
(Part-21) of Regulation (EC) No 748/2012.
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L porochac 4. Subjectto with the f this approval shall remain valid for an unlimited duration
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For the competent authority: EASA

I s - by g g aad SR Lee R
EASA Form 55a Issue 2

P21-J Design Organization P21-G Production Organization

»  Only EASA Major Mod Approval in MENA.

»  Only EASA Production Approval in MENA.

»  Only Flammability Testing Lab in MENA.

» Only 3D Printing Approval for Aviation in MENA

Using its Major Part 21J Design Approval and extensive material testing,
Etihad was first Airline MRO under EASA to have approval to design, certify
and fly 3D-Printed Cabin Parts
Strata Manufacturing (a Mubadala Company) has been approved to produce
3DP interior parts under EYE’s P21 approvals




BlockChain— Partners

1. Sanad Aerotech

2. Etihad Airways Engineering

3. Block. Aero

_d

-

. Sanad

Aerotech

Sl
T 1PAD

ENGINEERING

Choose Well.

¢ 4 Block.Rero

S EN|
ETIHAD

EEEEEEEEEEE

ooooooooooo



Blockchain

Definition of Blockchain

Sanad Aerotech in collaboration with Block Aero and EYE launched a
Blockchain pilot project to allow Sanad Aerotech and Etihad Aviation

- Blockchain, in its simplest Group (as a customer of Sanad Aerotech) to better understand the

form, is a decentralized
digital database.

It is a technology that
stores and transfers
incorruptible blocks of
information across a peer-

to-peer (P2P) network.

It is a “trust-less” system
as special mathematical
functions protect every
aspect.

It allows data to be
recorded and transferred
in a transparent, secure,
and efficient way.

technology and explore its benefits for aviation MRO. The project was
sponsored by Mubadala Aerospace R&D program.

Key Goals

Traceability Establishes trusted and immutable traceability for ARCs and
other key trace documentation.

Speed Increased asset liquidity is achieved by automating asset digitization
creating interactive “Asset Profiles” which are committed to the
blockchain

Compliance mprovement of global safety management systems and compliance

with contractual requirements of aircraft and engine lease
agreements

A structured approach designed to demonstrate business value through rapid

proofs of concept Sl
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Technology Promise:

Creating a single shared overview of the movement of components/ parts/
materials through their lifecycle across the supply chain between various
owners/stakeholders:

 Components movement data

 Component usage data

* Component maintenance data

e Asset status-data for residual value monetization

* Financial/contractual transactions

* Auditing & compliance assurance

All stakeholders can easily see what has been done to the component, when,,,

by which technician, and under what certification credentials. Soame

Private & Confidential Choose Well.
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Benefits (low-hanging fruits):

* Eliminate lengthy engine data-exchange processes without compromising data
security/integrity

* Improved insights for repair time and inventory

* Better contract negotiation, tracking, closure cycle

* Fast traceability for troubleshooting, warranty status, insurance claims,
certification compliance, etc.

An airline engineer can assess failure of a component to be replaced/ maintained
during or after a given flight and create a block-chain that allows the process to
start and have everything ready for maintenance at an MRO shop somewhere in
a different content L
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Project Description

* Blockchain is a shared, incorruptible, distributed digital ledger for
recording transactions and tracking assets

* An asset can be tangible or intangible (engine, components,
certificate, IP, ...)

* Many aviation applications are under investigation by OEMs,
Airlines & MROs

e Sanad Aerotech in collaboration with EYE and BlockAero launched a
pilot to use Blockchain for engine maintenance

* Objective is to gain better understanding of Blockchain and how it
can benefit MRO/Parts tracking
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The ledger/ account book has the following properties:

E o It is digital

- * It makes the recording of transactions and
tracking of assets easier

ﬁﬁt e |t is shared amongst all

* |t is secured and incorruptible

‘BLOCK" ‘CHAIN’

* chronological

|

The blocks are linked chronologically by chains that =il
secures the blocks using cryptographic methods SIIPAD

that makes it irreversible anddmmutable. Choose Well.
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Digital Process/Architecture

Source Data Processing Push-to-Chain Blockchain Asset

ERP Systems
Tabular Data

OCR

NLP Automatic

Semi-Automatic

API Human Validation

Human Input

Scanned Records
Human Input
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Artificial Intelligence (Al) Blockchain Technology Digital Asset

m Common Ledger Advantage

= Document Type  ARC... . . . Optimized MRO Process
PartNumber  V2527E-AS.. Solving Dispute Resolution

: V10136... q IH Reduce TAT

Security & Traceability
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Engine MRO Process
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Current Manual Process

Receive Customer
Data

*Work scope

list with prefilled

Workshop
. \ . inspections

*Accessory Check Task cards *Shop reports

*AD/SB Status incoming data -A}::celfsl_cazies
*Defects checklis
*Manuals

Maintenance Shops

Planning

TRC meeting

*Digital production
strip/pre-
inspection/assy Cards

eHard Copies non-digital

*MCF reports
*Engine Component

* Accessory Check List
*Missing Parts

_ Incoming/Qutgoing

*Engine Data
eLLPs
*ADs/SBs
sEtc...

Private & Confidential

Config Data Entry

*Config team
Manual Entry to
cMRO

Final Shop Reports

*Final Work Scope

eConfiguration List

«AD /SB List ‘-‘JHjUI
T IIPAD
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Benefits/Next Steps

Enable e-signature
Enable e-ARC

Electronic
Signatures

Paperless MRO — Reduce TAT/
Digital Optimized MRO Transactions
paperwork

e Security of data
e Automated checking of data accuracy

Data . .
e Auditing time reduced

Exchange

¢ Connected with Vendors & Customers

OULTEELE o TAT Reduction due to quick exchanges

MRO

e Own Platform
e Collaborate with customers
ICEULEIEET o Collaborate with vendors
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Understand the technology and
its potential benefits to MRO

New block
added
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Peers hosted on AWS
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Implementation Challenges

Each entity has its own customized IT system for itself. A level of harmonization is required to implement
Blockchain efficiently

Entry to implementation. Where do you start Blockchain tracking? Do you need to run two parallel systems
initially

Which transactional information uploaded to the ledger and which remains at the local IP level?

A lot of data need to be digitized with very high level of confidence everywhere within network

Regulatory acceptance and approval for Blockchain transactions

Agreement on one neutral and affordable platform with each user within network

Who is willing to offer their precious data for platform development and how do you secure it?

It’s a very complex supply chain. Which “manageable domain” do you chose for successful
implementation?
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