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The MITAC Academy Program Strategy:
MISSION / VISION / CHALLENGE

Mission:

= Draw strategies more closely creating a virtuous and robust body of
professionals fitted in to face the global challenges and competitiveness
presented in worldwide aerospace sector.

Future Vision of MITAC Academy Program:

= Support the establishment of a World Class Aviation Cluster in Japan.
= Be a Global and Sustainable Entity.

= Seed the remarkable Japanese features of Quality, Efficiency and Harmony into
Aerospace in Japan.

Challenge:

= Propose a new Human Resource Development Strategy in Japan Aeronautics to
be conducted in parallel with current needs in development:
v Collaboration from Universities with Professors, Researchers and Facilities.
v Volunteering from experienced Japanese and Global aviation experts.
v Transfer of knowledge to young new-graduates engineers, as well as employees.
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About the Nagoya University & MITAC Academy collaboration program @,

MITAC
Academy

The Nagoya University & The MITAC Academy Program collaboration is part of several
educational initiatives to create a long-term future for the establishment of the aeronautic
industry in Japan. Therefore, one of the most important steps for this transformation is the
development of human resources, as well as to attract more young professionals.

The purpose is also give to young professionals some practical experience ideas when
they enter the workforce and start their new jobs, leveling the knowledge towards to the
worldwide aerospace environment curricula, covering subjects suitable for real life in
commercial aircraft development, like aerodynamics, propulsion, structures, control,
system design, system integration, safety, certification, human factors, flight tests, supply
chain management, project management, marketing & business aviation, among others.

In that way, the Nagoya University and MITAC Academy collaboration is an experimental
architecture involving Mitsubishi’s aeronautical professionals and experts, as well as new-
graduates, students and professors.

It's also important to emphasize that this collaboration is very unusual and special for
Japan, and stakeholders have been recognizing the huge efforts of Mitsubishi’s
employees and specialists, as well as Nagoya University professors, providing highly
motivated and enthusiastic young partners for the program.
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About the Author
Prof. Artur Henrique Moellmann, Ph.D.

Book: App/ication Of the MOELLMANN, A. H. Application of the Theory of Constraints to Supply Chain Management.
. Sao Paulo: Blucher Académico, 2008. ISBN 978-85-61209-57-5.
Theory of Constraints to

Supply Chain Management ABSTRACT

This research presents a real application of the Theory of Constraints (TOC) to the management
of a supply-chain, in order to show how this methodology can introduce important improvements
to the entire supplying system’s performance. These improvements are achieved by decreasing
the overall inventory levels, concurrently reducing losses of sales due to lack of goods at sales
points (end-customers). The main concepts of TOC, as the thinking process, the drum-buffer-rope
scheduling (DBR) and the simplified-DBR, were adapted from the manufacturing environment to a
practical use in a supply-chain, providing a better perception of the main dilemmas that constrain
the performance of the distribution system. The comprehension of this context enables to achieve
a balance between the global gains of Supply-Chain against each suppliers’ earnings. Moreover,
the vendor-managed inventory (VMI) and the business-to-business (B2B) are strengthened when
committed with the TOC process, building a robust system’s performance and decreasing, even
more, the inventory levels, by minimizing the bullwhip effect. A practical application is presented to
evidence the feasibility and the benefits of this proposal, in which the CIS-ERP (Customer
Integrated System ERP) run its logistic module integrating VMI to TOC and B2B through the
internet. This model operates as an advanced planning and scheduling system (APS), sharing the
entire data flow among ERPs from suppliers to the customers.

ARTUR HENRIQUE MOELLMANN

KEYWORDS: Theory of Constraints. Supply Chain Management. Vendor-Managed Inventory.
Business-to-Business.
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Doctorate Thesis: MOELLMANN, A.H. Lean model of Multiproject Management based on Critical Chain. Thesis
(Stricto Sensu Ph.D.) — Doctorate in Operations Engineering: Sao Paulo State University, 2013.

Lean model of Multiproject

ABSTRACT
Management based on

Critical Chain. This work aims to present a proposed model of management in environments with multiple
simultaneous projects based on Critical Chain (CC) method, also showing how its principles can
be complemented with the assumptions of the Lean Product Development System (LPDS), both
to the planning as well as management of a project portfolio. This can be achieved by prioritizing
and sequencing projects in the planning phase of a company’s portfolio, applying the leveling
according to the capacity of the constrained and strategic resources, in order to minimize
resources’ overload and, moreover, reducing waste and variability during the development
processes. In addition to this, a proposal for a CC-LPDS model is presented, scaling the stages
from portfolio planning to the phase of management and system control, providing a discussion of
scenarios, and also emerging delimitations for the application. Following, this research uses the
Monte Carlo Simulation in order to quantitatively demonstrate the results of the Critical Chain
solution in terms of schedule performance for a hypothetical portfolio of projects, implying possible
similar results to the reality of multiproject environments. Finally, there are possible prospects
contributions, suggesting future research themes added to other management models.

KEYWORDS: Project Portfolio Management. Multiproject Management. Critical Chain. Lean
Development. Monte Carlo Simulation.
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“I would particularly like to recognise the contribution of Motoh Shimizu ... Motoh shared his thoughts in multiple
face-to-face and virtual discussions about the difference of program management approaches in Japan and
the Western world and enabled me to use some of his ideas and concepts in this book.” [the Author]

“Each program management standard of North America, Europe and Japan has a different approach to
overcome such difficulties based on each business cultural background. The author has made a thorough
analysis of these diverse standards and presents common and essential perspectives thanks to his long
experience and deep insights on the subject.” [Motoh Shimizu, member, The Engineering Academy of Japan;

Nippon Institute of Technology, Japan]
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MITAC-ACADEMY PROGRAM:
PROJECT AND PROGRAM MANAGEMENT - SUMMARY

Topics:
= Benchmarking
= Part 1 — Introduction to PROJECT Management (overview).

= Part 2 - From PROJECT to PROGRAM Management
(includes: Portfolio and Multiproject).

= Part3 — Trends in Project and Program Management:
o Ciritical Chain Project Management.
o Agile Project Management — SCRUM.

= Part 4 — Case Studies in Aerospace.
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consent of MITAC or the author. Any permitted reproduction of this
document, in whole or in part, shall include this notice.




MITAC-ACADEMY PROGRAM: @*
PROJECT AND PROGRAM MANAGEMENT = BENCHMARKING Academy

10/09/2019

Embraer's E190-E2 Program Named
2019 PMI Project of the Year

« extremely complex program.

* new airplane.
* new production system.

* new and more connected airplane and
customer support.

* new global supply chain spread throughout
the US, Brazil, Europe and Asia.

Remarkably First Flight: max mach/speed/altitude, FBW in normal mode.

Time to TC (E2-190): Jun-2013 to Feb-2018 (15t complex aircraft program to
simultaneously receive FAA/EASA/ANAC triple certification). 15t delivery: Apr-2019.

Investment: USD 1.7 billion (170/190/195).

Program developed ahead of the original schedule, under budget and better than the
original and very competitive spec, using innovative program management model.

© MOELLMANN A.H. -11-
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TOC — Theory of Constraints
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SCRUM-APM — SCRUM Agile Project Management
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MITAC-ACADEMY PROGRAM: @*

INTRODUCTION TO PROJECT MANAGEMENT = OVERVIEW Academy
Topics:
= Definition.

Organizational Influences on Project Management.
PMI — Project Management Institute.

©2017 PMI (PMBOK® Guide 6thed.) — Project Management Body of
Knowledge.

The Project Triangle (Triple Constraints):

o Project Scope Management.
o Project Schedule Management (Time and Resources).

o Project Cost Management:
Earned Value Analysis — EVA.

© MOELLMANN A.H. -15-



MITAC-ACADEMY PROGRAM: @*
INTRODUCTION TO PROJECT MANAGEMENT = OVERVIEW Academy

Definition:

What is a Project?
“a temporary endeavor undertaken to create a unique product or service”

“temporary: every project has an end date”
“endeavor: resources, such as people and equipment, need to do work”™
“successful projects do not happen spontaneously”

“every project creates a unique product or service: the deliverable for the
project and the reason that the project was undertaken”

© MOELLMANN A.H. -16-
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MITAC-ACADEMY PROGRAM:
INTRODUCTION TO PROJECT MANAGEMENT = OVERVIEW Academy

Organizational Influences on Project Management:

= Predictive Life Cycles (Waterfall Planning):

Figure 2-13. Example of Predictive Life Cycle
Requirements
Changes to the project scope are carefully
Fona managed and require re-planning

When the project is

and formal acceptance
initiated, the project team Flenes of the new zcope.
will focus on defining the o
overall scope for the product Desten Predictive lite cycles are
and project (Work Breakdown — generally preferred
Structure — WBS —is applied here), when the product
develop a plan to deliver the product rout to be delivered is
(and any associated deliverables), and well understood.
then proceed through phases to execute the Turnover 2013 M
plan within that scope. (PMBOK® Guide - 5 Ed.)

© MOELLMANN A.H. -17-



MITAC-ACADEMY PROGRAM: @*

INTRODUCTION TO PROJECT MANAGEMENT - OVERVIEW Abademy
©2017 PMI (PMBOK® Guide 6" ed.) — Project Management Body of
Knowledge:

* Provides guidelines for managing individual projects and defines project
management related concepts.

= Describes the project management life cycle and its related processes.

» |dentifies and describes what is generally recognized as good practices
(consensus: value, usefulness, that are applicable to most projects most
of the time).

= EXpectation: application of the knowledge based on established norms,
methods, processes, skills, tools, techniques and practices can enhance
the chances of success over many projects.

= Provides and promotes a common vocabulary and concepts. xaT 78
PMBOK™

GUIDE

What to do ... not How to do !!!

© MOELLMANN A.H. -18-



MITAC-ACADEMY PROGRAM:

INTRODUCTION TO PROJECT MANAGEMENT - OVERVIEW Academy

©2017 PMI (PMBOK® Guide 6" ed.) — Project Management Body of

Knowledge:

= 10 Areas of Knowledge:

* Integration

e Scope

« Schedule (Time and Resources)
* Cost

* Quality

« Resources (Human)

« Communication

* Risks

* Procurement

e Stakeholders.

© MOELLMANN A.H.

= 5 Processes Groups:

Initiating

Planning

Executing

Monitoring and Controlling

Closing

AGUIDETO THE
PROJECT MANAGEMENT
BODY OF KNOWLEDGE /* 2

PMBOK

GUIDE
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INTRODUCTION TO PROJECT MANAGEMENT = OVERVIEW Academy

The Project Triangle*:
[*or triangle of triple constraints]

= Viewing projects in terms of time, cost, and scope.

Time Your initial plan has these time, You should adjust your plan if your
cost, and scope constraints. project scope is increased.
2 ..And you may also 3..0r

increase
project cost.

have to increase your
project duration...

Scope

Scope

1 Increase the project scope...

“every project has some element of a time constraint, has some type of
budget, and requires some amount of work (defined scope) to complete”

Time, cost, and scope are the three essential elements of any project.

© MOELLMANN A.H. -20-
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INTRODUCTION TO PROJECT MANAGEMENT = OVERVIEW
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Project Scope Management: DEFINING the RIGHT TASKS for the DELIVERABLES

= Creating a Work Breakdown Structure — WBS: process of subdividing project
deliverables and project work into smaller, more manageable components.

Level O

Upper Level

Aircraft
System

Project Data Support Test and
Management Equipment Evaluation
System .
Engineering | | Eqmpment | | Technical | | Organizational . E_il'c:jge Mockups
Management Training Orders Level SE uildings
Supporting | | Facilities | | Engineering | | Intermediate Maintenance | | Operational
PM Activities Training Data Level SE Facility Test
| | Services | | Management Depot Developmental
Training Data Level SE Test
1 Test
| [ I I
. . Communication Navigation Fire Control
Level 1 I Airframe I Engine System System System
The WBS is illustrative only. It is not intended to represent the full project scope of any specific project,
Level 2

Deployment low levels
deliverables from WBS

nor to imply that this is the only way to organize a WBS on this type of project.

Figure 5-13. Sample WBS with Major Deliverables

©2013 PMI

(PMBOK® Guide — 5" Ed.)

© MOELLMANN A.H.
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INTRODUCTION TO PROJECT MANAGEMENT - OVERVIEW Acadermy
The interaction between PRODUCT scope and PROJECT scope along Project Lifecycle
. Preliminary Detailed Prototype & FTVs & Rigs
Conception Design Design Verification Production Production and Tests
Phase  gpR phase PDR  Phase CDR Phase go-ahead Certification Phase TC EIS
4 A 4 \ 4 \ 4 \ 4 4
1 1 1 1 1 1
| | | | | |
[ aitrame ¢ | ! ! L
= I Airframe ><> | I I |
—_— - : Airframe >¢ : : :
1 T v ] | | I
I o T - 1 I | 1
I | — = | I I |
I | | I I |
| | 1 I I |
: : Prototype and Tests Phase ><> : :
| | I |
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I | (- I I |
I I [— ' 1 I I
| I | L . I | I
I | | R I |
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I | | [ Production Phase > I |
I | | I I |
I | | I - I |
| | | I - I |
| | | I * - I |
1 1 1 I [ * [ 1
| | | I 4 I |
I | | I I |
I | | I . I |
Ground & Flight
I | | I
I | | | Tests Phase ><|> Q
I | | I . /1 |
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MITAC-ACADEMY PROGRAM:
INTRODUCTION TO PROJECT MANAGEMENT - OVERVIEW Academy

@

Project Schedule Management: Time and Resources

Includes the processes and elements required to manage the timely
completion of the project: TASKS (scope), DURATIONS, DEPENDENCIES
and RESOURCES.
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4 UAV - Unmanned Aerial Vehicle

4 3 SYSTEMS ENGINEERING
3.1 Configuration Planning
3.2 Systems and Subsystems
3.3 Interfaces
4 7 SOFTWARE
7.1 Communication
7.2 Visualization
7.3 Navigation
4 8 UAV SYSTEM
8.1 Integration
» 8.2 Prototype and Testing
8.3 Flight Tests
8.4 Final Platform
4 3 CERTIFICATION AND APPROVAL
9.1 Check and Review Documentation
9.2 Audit Requirements and Specifications
9.3 Schedule Inspections and Tests
4 10 PRE-SERIES AND INDUSTRIALIZATION
10.1 Manufacture Prototypes
10.2 Specify Model and Construction
11 Delivery

© MOELLMANN A.H.
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INTRODUCTION TO PROJECT MANAGEMENT - OVERVIEW

MITAC
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8

Project Schedule Management: Time and Resources

= Scheduling: planning and managing CRITICAL-PATH activities.

Task Name > Work » Duratior v Start ~ Finish v Predecessc » Resource Names -
4UAV-E - Unmanned Aerial Vehicle Enhanced 44,311.5h 583d 2017-08-01 2020-01-21
4PROJECT MANAGEMENT ACTIVITIES 870h 532d 2017-08-01 2019-10-31
Initiating (Project Chart / Launching) 200h sd 2017-08-01 2017-08-07 A.Moellmann-PSM, Inte;
Requirements gathering meetings 120h 3d 2017-08-08 2017-08-10 2 A.Moellmann-PSM,Coni
Scope definition and planning 330h 5d 2017-08-16 2017-08-22 3 A.Moellmann-PSM,Avio
Time, Cost, Risk and Procurement planning 220 h 5d 2017-08-23 2017-08-29 4 A.Moellmann-PSM,Con{
Project Management Plan delivery oh od 2017-08-29 2017-08-29 5
Closing oh od 2019-10-31 2019-10-31 55,7
«PRODUCT DOCUMENTATION 1,240h 3s5d 2017-08-30 2017-10-19
Standards and Requirements for Certification 360 h 10d 2017-08-30 2017-09-12 6 Configuration_eng,Fligh
Specifications and Product Tree 760 h 20d 2017-09-13 2017-10-12 10 A.Moellmann-PSM[50%
Critical Reviews and Reports 120h Sd 2017-10-13 2017-10-19 11 A.Moellmann-PSM[50%
4SYSTEMS ENGINEERING 1,900 h 55d 2017-08-30 2017-11-17
Configuration Planning 320h 10d 2017-08-30 2017-09-12 6 Configuration_eng,lgte
Systems and Subsystems 480h 20d 2017-09-13 2017-10-12 14 Configuration_eng[5
Interfaces 1,100 h 2s5d 2017-10-13 2017-11-17 15 Avio_eng,Configuras
4PROCUREMENT 11,242.5h 115d 2017-11-13 2018-05-10
4Mission Sensors 1048h 40d 2017-11-13 2018-01-16
Electro-Optical/Infrared sensors (EO/IR) 968 h 30d 2017-11-13 2017-12-25 6,1655+20d Electric_eng,Electronic_
Safety and Risk Analysis (SRA) 80h 10d 2017-12-26 2018-01-16 19FF+10d  Integration_eng[25%),C
“Ground station 2,969 h 50d 2017-11-17 2018-02-06
Communication and Telemetry 2,649 h 30d 2017-11-17 2018-01-09 6,16 Electric_eng,Electronic_
Logistic support 320h 20d 2018-01-10 2018-02-06 22 Ground-T_eng,Logistic_
Turbine 2,640 h as5d 2018-02-06 2018-04-12 23 Ground-T_eng,Mechani
Components and Equipment 4,5855h 50d 2018-02-22 2018-05-10 24FF+15d  Computer(1 Unit],Comg
“NAVIGATION AND CONTROL SYSTEM 1,957 h 70d 2017-11-20 2018-03-07
Hardware Architecture 400 h 40d 2017-11-20 2018-01-23 6,16 HW_eng,Raytheon|[1],S
Hardware-in-the-loop simulation (HILS) 1,557h 30d 2018-01-23 2018-03-07 27 Electronic_lab,Electroni
#FLIGHT PLATFORM 12,005h 150d 2017-11-17 2018-07-05
#Aeronautics 2,693h 90d 2017-11-20 2018-04-05
CAD Modeling 480 h 40d 2017-11-20 2018-01-23 6,16 Aeronautic_eng,Compu
Aerodynamic Features 2,213h s0d 2018-01-23 2018-04-05 31 Aeronautic_eng,Mechai
Avionics 3,129h  60d 2018-04-05 2018-07-05 32 Avio_eng,Computer[1 L
4Communications 3,678h  30d 2017-11-17 2018-01-09
Telemetry 3678h  30d 2017-11-17 2018-01-09 6,16 Computer{1 Unit],Comf
Embedded systems 2,505 h 40d 2017-12-19 2018-02-21 35FF+30d  Avio_eng,Computer(1 L
4SOFTWARE 3,767 h 80d 2017-11-17 2018-03-22
Communication 961h 20d 2017-11-17 2017-12-18 6,16 Avio_eng[25%)],Comput
Visualization 1,089h  20d 2017-12-18 2018-01-23 38 Avio_eng[25%],Comput
Navigation 1,717h  31d 2018-02-06 2018-03-22 39,28FF+10 d Aeronautic_eng[25%),A
“UAV SYSTEM 9,314h 165d 2018-07-06 2019-03-19
Integration 2,864 h s0d 2018-07-06 2018-09-25 12,16,25,33,3 Electric_eng,HW_eng,in
4Prototype and Testing 2,634h asd 2018-09-25 2018-11-29
Ground Tests 1,161 h 20d 2018-09-25 2018-10-24 42 Electronic_tech,Electror
Vibration 240h 10d 2018-10-25 2018-11-07 44 Aeronautic_eng,Mechat
Communications 1,233 h 15d 2018-11-07 2018-11-29 45 Avio_eng,Electric_eng,E
Flight Tests 2,616 h 40d 2018-11-30 2019-02-04 46 Aeronautic_eng,Avio_el
Final Platform 1,200 h 30d 2019-02-05 2019-03-19 47 Configuration_eng,Qual
4 CERTIFICATION AND APPROVAL 1,240 h 55d 2019-03-20 2019-06-13
Check and Review Documentation 480h 20d 2019-03-20 2019-04-17 48 Configuration_eng,Intey
Audit Requirements and Specifications 120h 15d 2019-04-18 2019-05-16 50 Qualification_eng
Schedule Inspections and Tests 640 h 20d 2019-05-17 2019-06-13 51 Flight-T_eng,Ground-T_
4PRE-SERIES AND INDUSTRIALIZATION 776 h 140d 2019-06-14 2020-01-21
Manufacture Prototypes 456 h 120d 2019-06-14 2019-12-13 52 Ind-Manufacturing[1],0
320h 20d 2019-12-16 2020-01-21 54 Configuration_eng,Ind-|

ecn(zMudel and Construction

LMANN A.H.

*® 10-31

The Critical-Path is the
series of tasks that will push out
the project’s end date if the tasks

are delayed.

Key point: managing
deadlines dates.

When addressing schedule
problems, focus your remedies
on tasks on the Critical-Path
(also called Critical-tasks).
These drive the finish date of
the project.
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Project Cost Management:

» |ncludes the processes involved in planning, estimating, budgeting, financing,
funding, managing, and controlling costs so that the project can be completed
within the approved budget.

= Earned Value Analysis — EVA: combining “scope, schedule, and resource”
measurements to assess project performance.

Earned Value Management: weighted performance measuring
physical progress versus real costs [MOELLMANN, AH]

= Three Key Dimensions:

« Planned Value (PV): authorized budget planned for the schedule’s work.

« Earned Value (EV): measure of work performed expressed in terms of the budget
authorized for that work.

» Actual Cost (AC): is the realized cost incurred in accomplishing the work that the
EV measured.

© MOELLMANN A.H. -25-
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Project Cost Management: Earned Value Analysis — EVA

30
Earned Value — SPI/CPI
<
25 - TS 4
—=#— Planned Value - PV (Budget) [baseline] o ia' 2
o &g~
— —— Earned Value - EV 5
E —— Actual Cost - AC ,’r_H““_:._.:-_-f._.l'.?.‘.:-‘*"r HE
20 - Sraes :
X L Bydrend e e 1 1
a | |
2 . .
= 15.9M --¢ Tttt i i *Note: the
8 15 e ! ! 40% and 26%
U 1 1
o 13.6M --@----coocoooooeeeeeeee S oo o i | values shown
.E 1 =9 : : in the graph
1
o ! S A ! : are merely
£ 10 : = i i illustrative,
5 l | | | and do not
@ ———mmmmm e _ M N - 1 1 .
7.5M --¢ ! ! ! numerically
. l | | correspond to
: ! ! the areas
I 1 1
26%* i | below the
J | | curve.
. | |
0 : ' ' , ¢ , , . . . b . . . !
launch - 0% Feb/18- 23 Apr/18- 14% Jun/f 15 - 25% ! Oct/18- 508 Drec/18 - BO% Feb/19 - 283% : Aprf19 Junf 13 :
0% [accompl.] 1% [aceompl.] 105 [accompl] 163 [accompl] . 38% [trend] 505 [trend] 56% [trend] | B0% [trend) 97% [trend]
STATUS DATE | < - |
Aug/18 — 40% (baseline) | SCh ed u Ie |
26% accomplished
: variation (trend)
| i |
Ny —— " —— SPI= EV = 7.5M (accomplished) = 0.55
. - : PV 13.6M (baseline)
Project Deliverables
. o . .
< MoC-TC Documents Time (Dates versus % Completl'on) [baseline] CPl= EV_ =baseline Cost for the %accomplished = 7.5M =0.47
@ Other Deliverables (Dates versus % Accomp||5hed/Trend) AC Actual Cost 15.9M

© MOELLMANN A.H. 26 -
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Project Risk Management:

» Program Risks concern uncertainties that affect the whole program, as
well as several single projects within the program.

[examples: lack of strategic competences and resources; few suppliers options;
competitors strategies]

» Risks assessment and management are about looking ahead (and are
therefore different from the existing issues and problems).

* [ninternational projects, such as commercial aircraft development, it is
worth remembering that the way in which people deal with risks
depends on their individual risk culture.

» Examples of program risks:

o Inexperience and lack of knowledge that arose from Japan's long absence
from developing entire aircratft.

o Vvery long documentation review process for Type Certification from
Japan's Ministry of Transport - JCAB.

© MOELLMANN A.H. _27-
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End of Part 1
INTRODUCTION TO PROJECT MANAGEMENT

© MOELLMANN A.H.
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Nagoya University & The MITAC Academy Program @*

MITAC
Academy

Special Lecture Series on System Integration lll

Project and Program Management — Part 2

From PROJECT to PROGRAM Management
(includes: Portfolio and Multiproject)

MITAC Academy

Intensive Short Course in Collaborative Program with This workshop was developed based on recognized bibliographical
MITAC Academy - Septem ber 2021 references and the author’s professional and academic experience,
in order to lecturing on behalf of the MITAC Academy Program.
Neither this document, nor any information in it, shall be used,
Prof A rtur H enr | q ue MO el | mann P h D reproduced, or disclosed to third parties without the prior written
’ ! T consent of MITAC or the author. Any permitted reproduction of this
Federal Institute of Education, Science and Technology — Brazil document, in whole or in part, shall include this notice.

MITAC Academy advisor

© MOELLMANN A.H.
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PROJECT and PROGRAM MANAGEMENT Academy

Topics:

Definition: Multiproject Management (Program and Portfolio).
The relationship among Portfolio, Programs and Projects.
Organizational Influences on Multiproject Management.
Developing a Commercial Airplane.

Systems Engineering for Commercial Aircrafts:

o Aircraft Systems Development Integration:
“Configuration Management” and “Integrated Product Teams” (IPTs).

Multiproject Scheduling for Aircraft System Development Integration.
Multiproject Scheduling PERFORMANCE: Global Metrics/EVA.
Program RISKS Mapping and Management.

© MOELLMANN A.H. -30-
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MULTIPROJECT Management:

What is Multiproject Management?

Management of many projects simultaneously,
Interrelated or not with each other,
but generally sharing or competing for resources*
concurrently.

* ? constrained or limited ? *

© MOELLMANN A.H. -31-
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PROJECT and PROGRAM MANAGEMENT = MULTIPROJECT Nature Academy
The relationship among PORTFOLIO, PROGRAMS and PROJECTS:
[
Aircraft Manufacturer
e : .S:I; ;.B;TB; .a.n;.p.ﬁ;i;j;; ............ :.S.t.r; ;;T;;n.d:n; .n ; ;; .............. .
J L H = Progressive elaboration * Progressive elaboration H
H = Governance H * Governance H
= Disposition on requestafd changes E i E * Disposition on requestgd changes
Commercial s e arpoies ¢ £ 1 5 ook e s
Executive ...... Subportfolios aaaaaaaaaaaaaaaaaaaaaaaaaaaa E 'Ocat---o:ap;;f;;;;c;.r;o;:st ----- ijects
------- . : E:rmrmance r:tpsortlsIh é » Change requestps with
D e f ense E A § im:;gteorr? %lijjt:er p\t;"rltfolius, E. gg:;r{;t"t;;?;rro?gcrgo fos
H : 3 programs, or projects “eessessssensssensscnnacccensne,
$ » Strategies and priorities
Projects  [[lageeeeee" * : Emgressive elaboration
Programs . . D?sv;;i?jﬁeon requested changes
"._ » Impacts from changes in other
— E ... portfolios, programs, or projects
§ ; v oPoformance reports. &
- i |
50 PaX Cap aCIty '.: Subprograms prc?;atms‘ qumljJecrtt;B hos. &
70~96 Pax Capacity Projects  |[igeeeeee" =
128~149 Pax Capacity : Projects  |[e+e+ee" %
: =
@
I m
Projects %_

. 7 e I | (R I || > T © ©
Air \./e.hlcle e I8
Logistics = ©
Data & Training ZE
Customer Support ...

© MOELLMANN A.H. Figure 1-1. Portfolio, Program, and Project Management Interactions _3-
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The relationship among PORTFOLIO, PROGRAMS and PROJECTS:

Aircraft Manufacturer

e

Commercial
Executive
Defense —
RY
58 %
S S =
S 53
. 392
50 Pax Capacity D = &
70~96 Pax Capacity =~ 9
128~149 Pax Capacity S
Air Vehicle
Logistics
Data & Training
Customer Support ...

© MOELLMANN A.H. -33-
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What is Program Management?

nnnnnnnnnn

Enterprise Innovation

“A collection of projects purposefully grouped together, managed in a
coordinated way to realize strategic and/or tactical benefits related to a
common objective.”

“The program consists of the integration of all the activities necessary
to successfully create value for the organization on the basis of a
strategic mission.”

“Aprogram is established to carry out the business strategy.”
[P2M Japan]

© MOELLMANN A.H. -34-
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Organizational Influences on Multiproject Management:

Chief
Executive
Functional Functional Functional Manager of
Manager Manager Manager Project Managers

— Staff —  Staff —  Staff — Project Manager

— Staff —  Staff —  Staff — Project Manager
, N - - - - - - .. -— L -— -— -— L -— N N . - - - - -, - - - . - . .- \

1
I Y4 staff —  Staff —  Staff — Project Manager ]
‘ -------------------------- T -_— em =
(Gray boxes represent staff engaged in project activities) Project Coordination

/
Conflicts due to
resources dispute

< Figure 2-4. Strong Matrix Organization >

© MOELLMANN A.H. -35-
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PROJECT and PROGRAM MANAGEMENT — CONFIGURATION COMPLEXITY ey

Developing a Commercial Airplane:

“... the period of Detailed Design ... a significant volun
of ‘execution’” work at highest possible quality le: 510
be processed. The 747, for example, req: about
75,000 individual drawings to specijsst” | ~etrosky, H
(1996), Invention by Design: !{ sc“"f(.\:gmeers get from
Thought to Thing (Cambr (\«‘“ &,arvard University Press).]
and it took Airbus = \(«0““ 19 000 drawings to design the
A380.18 [Leic/ ,1“ Airbus, private communication.]
Each dra: needs to be carefully checked and approved
by 1 ompany’s appropriate S|gnatory authorities prior

to release. ...

‘0702 ‘@bpajnoy :uopbuiqy "s1onpoid xajdwos Alybiy Jo

Juawdojanap ay) buiBeuew :s198(01d ey [ersswwod "H-"H ‘a13411v

© MOELLMANN A.H. -36-
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MITAC
PROJECT and PROGRAM MANAGEMENT — SYSTEMS ENGINEERING Academy
Systems Engineering for Commercial Aircrafts:
Aircraft system |
I
| Aircraft | | Training | | Support | | Facilities | | Personnel |
|
Environmental Avionics Electrical Interiors Mechanical Propulsion Auxiliary Airframe
S eglllen‘[ Segl]lent Segn’]eﬂt Segl]]en[ Segl]]en[ se gn‘lent se gn‘len‘[ S egnlent
21 Air 22 24 25-10 | | 27 Flight 28(2) 49 (6) 53 (7)
conditioning Auto flight 1l  TElectrical Crew controls Fuel Auxiliary = Fuse-
: power accommoda- 9 power lage
21 (1) Cabin 23 tions . st 55
— - . —  Hydraulic 54 through system
pressure Co1mnun1ca- 33.30. 40 power L 54-80 3) L { Empen-
' tions 2o 25-20 Pylon nage
[ | 30 Ice &ram Shinsid Passenger 32 (6) Part of 54
protection o psice accommoda- | — Landing Nacelles/ 57
31 Indicating lighting tions gears pylons — Wing
35 Oxygen & recording 71(1) (4)
- L Power
- 25-30 & -40, 38 plant (7) Includes
R Water, waste, lavs, galleys, )
Navigation & plumbin 52 Doc?rs and
(1) Part of 21 Air p g 76 (5) 56 Windows
P —  Power
conditionin
£ (2) Includes 15-60(2)(3 control
» : 2(3)
applicable parts of Emergency
: . 26 Fire protection = (4) Includes 72 Engine, 73 Engine fuel and control,
Must also be considered: provisions 75 Air, 54-10 Nacelle, 74 Ignition, 78 Exhaust, 79
- Flight Tests (3) Includes 33-50 Emergency Oil, & 80 Starting
- Safety Assessment lighting
i i -10. - 5) Includes
- EMI/ HIRF / Lightning 33-10, -20 (3) Includ
- Human Eactors Signs & lights 77 Engine display
- Certification
Figure 1. Typical Aircraft System Architecture (and ATA Chapter Correlation)
(Source: Systems Engineering for Commercial Aircraft, Conference Paper. August 1997,DOI: 10.1002/j.2334-5837.1997.tb02151.x, Scott Jackson.)
© MOELLMANN A.H. -37-
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MITAC

PROJECT and PROGRAM MANAGEMENT = SYSTEMS ENGINEERING Academy

Systems Engineering: Configuration, Data and Requirements Management

= Aircrafts are composed of complex “systems of systems”™:

» Changes that affect any of the subsystems can
undermine the aircraft’s ability to perform its mission if
the changes are not properly designed and implemented.

* More realistically, subsystems not only support the
overall system but interact with one another in ways that

are sometimes difficult to anticipate.

Example: If the guidance system may be upgraded as part of an avionics-system,
this modification may have unintended consequences on the weapons and sensor
subsystems, as well as may create new sources of heat or electromagnetic

interference or may require additional power. .
y Teq P How synchronize the cascade of changes?

© MOELLMANN A.H. -38-
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Aircraft Systems Development Integration:

o H ”
AIRCRAFT “Major System
-
PLM / Configuration / -
SCM/CMO/QA/S& M/ Change Management / Production / CS / Product 2
Test MOC .. PMO.... Strategy ... — 9
. . s =
Enterprise Processes Integration Areas Operations g é w
SCM Integration 1 Production o - '<
“ hicle” | megratin1_| | protion | |3 S
AIRCRAFT Vehicle” System s 8
0 m 3
E AN H H ; gg r<n
w | CMO | | Integration N | E byl
= o) s
& T
o O
=S >
2 =
o -
A A m o]
2 v v ¥ o |S
5 _ — 0N < 5
A A -
g System A [« 7y > System B [¢ 'y > System N 3 & 2
o ()
° It \ { \ o - 2 3 B
z <---{ CONFIGURATION MANAGEMENT { ___ <---{ CONFIGURATION MANAGEMENT | ____ == & 5 o |c
i i control ! i control | oQ X
.. b L N L m
z : : =
= i i 2
g H i (7,) @)
= H H i, c QZ)T
< > Sub-System A; \ G eSS i---> —>| Sub-System B, \ G eSS i--=> > Sub-System N, | % - s
H €., ° »n o
Sub-System A, |\ <:_;_—-—:> Sub-System B, l\ il ; Sub-System N, | = S §
1 1 - =+
A Sub-System A, € i 0 Sub-System B, [€ : A | Sub-SystemN, < ® 3
: : 3 2
1 1
1 1
1 1
i i
(.___l____,
0
Y. v Y o
Component A; ; Component A, ; Component A; ; Component By ; Component B, ; Component B ; Component Ny ; Component N, ; Component N, ; (T _g
Component A; , Component A, , Component A, , Component B, , Component B,, Component B, = Component Ny, = Component N,., Component N, S (o]
i i H i 1 )
Component Alj Component AZJ Component A;; Component Bli Component BZJ Component A;; Component Ny Component Ny ‘ Component N;; - g
-+

Airframe / Powerplant & Fuel-APU & Tailcone / Electrical / Avionics / Hyd/LG / AMS-FPS-IPS / HSTA-HL-FBW-PFCAS / Interiors / EME

How synchronize the cascade of changes?
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Aircraft Systems Development Integration: BOEING-777 DBT [IPT]

© MOELLMANN A.H.

Design-Build Team structure for the development of the Boeing 777

Engineering Airplane Integration Non-Engineering
) Body Wing Empennage Propulsion
Aerodynamics
' N B preseerei Opesstions
Airworthiness L] Section 41 | Wing Box L Stabilizer L] Engine Strut
Avionics Material
. Cabin Rear EBU System Partners and
Configurations J; Floor J: Spar ’t P J: Installation Suppliers
Electrical
Engine
Environmental Control -  Section 43 i Leading Edge < Vertical Fin Companies
Flight Control 1 |- = |- Customer
Fllghl Deck Structure DBTs Services
Flight Test Engineering Avionics Electrical E"Vg:r':t’:‘:l““' Flight Control Airlines
Mechnical Hydraulic
- Cab - Electrical | | Low Pressure | Surface Human
Nose Management Systems Integtn, Ducting Actuation Resources
Payloads - Alrground | ~
. System Computi
Propulsion r —— purna
ec cal
s _ o s " 2 - Flight Deck Payloads
Reliability & Maintainability 9 L~ Hydraullc it
Finance
Safety Accommodations | High-Lift
Integration Systams Fumishings
Structures Quality
- - = Assurance
" -
Weights - System DBTs

Design-Build Team structure for the development of the Boeing 777 Source: Breuhaus, R.S., Fowler, K.R. and Zanatta, J.J. (1996),
‘Innovative Aspects of the Boeing 777 Development Program’, ICAS 1996 Proceedings (International Council of the Aeronautical Sciences

ICAS-96-0.4), p. LXXVIL.
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Aircraft Systems Development Integration: A380 ACMT [IPT]

Airbus A380 multi-functional teams (ACMT) on highest organizational level

Not shown:

ACMT Systems

ACMT Interior

ACMT Final Assembly Line

ACMT Propuision

ACMT Empennage

ACMT
Fuselage Section
1314, 16119

‘0102 ‘@bpajinoy :uopbuiqy s1onpoud xajdwod Ajybiy jo

wawdojanap ay) Buibeuew :S198(01d JeIdIY [RI2ISWWOD "H-"H ‘QT134L1V

NS Boclien ; , ACMT Propulsion

® Airbus

Responsibility scope for Airbus A380 multi-functional teams on highest
© moeLLMANN A.H. - organizational level (ACMT: Aircraft Component Management Team) -41-
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PROJECT and PROGRAM MANAGEMENT — MULTIPROJECT SCHEDULING

@

MITAC
Academy

Multiproject Scheduling: The cascade of GANTT-charts

GANTT-level: wso

[Primavera]

)

o

s. High-Medium
-

@ MPS

w)

o

)

Deadlines-High | H
MPP t

l e i
NN i

ST LIS SS SIS LS SIS LS SSS LSS,

Medium-Low

MES

[MS-Project / Server]

WKSIACWRQS

uonebaibby

MSD: Must Start Date MFD: Must Finish Date

Nome da tarefa T — .
- Projeto A

Esquema Elétrico | = ]

Compilagio de SW =

Integragia ==
- Projeto B

Dasign de PCU e tuno

Tastes o Forecador B trno
- Projeto C —

Testes de Labaraténi 3 trumo

RESOURCE GANTT
(VIEW CONFLICTS BETWEEN PROJECTS)

RESOURCE OVERLOAD

[Program Crit

cal Path]

Eu b LA wﬂm =
T T

© MOELLMANN A.H.
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The interaction between PRODUCT scope and PROJECT scope along Project Lifecycle

Conception Prglim_inary %eta_iled I:/ro?;)_ty[i_e & Production . dFT;'/S & Rié;?r t
Phase SDR esign PDR esign CDR erification go-ahead roduction and Tests TC EIS
y Phase 'y Phase v Phase v Certification Phase v v
1 1 1 1 1 1
1 I | I
Prototype and Tests Phase
Airframe ) ‘ : P ETV-P ><> : :
/ L]
I Airframe B{) b i v | 1
| ! / [ | I
: | - : Airframe >¢ - - “ 1 1 1
1— v v - : I | I
Engine > O : | - 1 = I 1
':/ 1 . L * 1 | | 1
] 1 Engine Bé _ I [ Production Phase | I
,~ 0 | I Engine [ FTV1 ... FTV2 ... FTV3 ... FTV4 | I
' — _ - - - | 1
Comunication >‘ ' : : h— | : : ey : : :
] I Comunication BQ ) b ' ! & N ! '
| 1 A— I | % | I
: ! = I Comunication ><> I I I
e R 3 o ; Ground & Flight ! !
Navigation ><> : = ' ' 9 ! '
L 1 T & 1 | Tests Phase I I
) 1 Navigation 3() - I | | |
—a ! : Navigation ><> : AT : :
1 T v [ I I
Fire Control >< - T - I I | I I
:Fire Control >¢ ) : : : FIVZ . <I? ¢
9= _ e I
: : 'FlreControI ><I> ! ) | |
I " I I FTV3 ... I I
: [ . 1 1 1 1 1
By : o | - : o
R
I XYZ % : I I FTva, I I
T | 1 1
A2 >¢ | | |
" I | I
I | | I
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The interaction between PRODUCT scope and PROJECT scope along Project Lifecycle

Conception Preliminary Detailed Prototype & FTVs & Rigs
Phase Design PDR Design Verification Production and Tests

Phase Y Phase Phase Certification Phase

1

1

I

I

|

|

|

Design
Concepts
VALIDATED
against
requirements

Product
VERIFIED
Against
Requirements

m
R e et |
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UPDATING and TRACKING the Multiproject Scheduling PROGRESS:

o SCHEDULE SCHEDULE i
A Propulsion Structures J
EVA
Propulsionl____—"" —
e SCHEDULE SCHEDULE /5
| L Avionics AFCS L
EVA
Avionics —
e SCHEDULE MASTER SCHEDULE iy
= EME °| ENGINEERING |° 5| LDG £
EVA g AIRCRAFT
|| scHEDULE / \ SCHEDULE || .
| L EWIS HYD/FCS | |-£~
J /
— SCHEDULE SCHEDULE e
| L Electrical and Mechanical L
Lighting
SCHEDULE SCHEDULE —

i Interior Flight Dynamics : 1
P (Payload) and Load e YOU can nOt manage
© MOELLMANN ALK, =22 L what you can not measure!”
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Program RISKS Mapping and Management:

= Program Risks concern uncertainties that affect the whole program, as
well as several single projects within the program:

[examples: lack of strategic competences and resources; few suppliers
options; competitors strategies]

= Risk assessment and management is about looking ahead (and is
therefore different from the existing issues and problems).

= |ninternational projects, such as commercial aircraft development, it is
worth remembering that the way in which people deal with risks depends
on their individual risk culture.

« Examples of program risks:

= inexperience and lack of knowledge that arose from Japan's long
absence from developing entire aircratft.

= Vvery long documentation review process for Type Certification from
Japan's Ministry of Transport - JCAB.

© MOELLMANN A.H. -46-
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PROJECT and PROGRAM MANAGEMENT - (PROCUREMENT/SUPPLIERS) sy

Building an worldwide, feasible and sustainable Supply Chain Management:

= Main concerns regarding the development of Strategic Suppliers:

* Few suppliers options.
In commercial aircraft development there are few and strong competitors.

Q.: So how to persuade and gathers current suppliers to join to a new program?
A.. Risky Partnership!

« Commercial aircrafts suppliers are not really “trusted partners” ....
“basically they want OEMs money!”

Special Note: In real Commercial Aircraft Projects, considering the Procurement area of
knowledge, some sub-systems are very critical due to its “technical constraints nature”
and “long lead-time”. For example, depending on the mission of the future aircraft, there
are not many options of engines available. In that way, depending on how critical a sub-
system is, the options of available sources of technologies will drive the conceiving of the
aircraft, making mandatory to consider the Supply Chain aspects since the beginning.

© MOELLMANN A.H. -47-
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RISKS MANAGEMENT

@

PROJECT and PROGRAM MANAGEMENT - (PROCUREMENT/SUPPLIERS) =25,

Building an worldwide, feasible and sustainable Supply Chain Management:

THE COMPANIES
= BOEING 787 Partners C T S
across the globe: o Br e
BGE W KAL-ASD Alenia
M Goodrich M Chengdu Aircraft Industrial Saab

FIXED
TRAILING EDGE
Nagoya,Japan

ENGINE
NACELLES
Chula Vista, CA

CENTER
FUSELAGE
Grottaglie,Italy

FORWARD FUSELAGE
Nagoya, Japan

WING TIPS ]

WING

FORWARD FUSELAGE
Korea Nagoya,Japan Wichita, Kansas
MOVABLE TRAILING EDGE
Australia
TAIL FIN ERTHY DOCRS CARGO/

ACCESS
DOORS
Sweden

WINGIBODY FAIRING
LANDING GEAR DOORS
anpeg Canada

Frederickson,
Washington

China
mg{.moms GEAR
HORIZONTAL /] WELL
STABILIZER Nogoys: Jenel ENGINES
Foggia, Italy GE-Evendale, Ohio
Salt Lake City, UT CENTER WING BOX Rolls-Royce- Derby UK
Nagoya, Japan FIXED AND MOVABLE
AFT FUSELAGE — LANDING GEAR LEADING EDGE
Charleston, S.C. Gloucester, UK Tulsa, Oklahoma

© MOELLMANN A.H.
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IDENTIFY AND BUILD CRITICAL KNOWLEDGE AND COMPETENCES:
Building an Aeronautical Curriculum:

Question:

Who will develop the next generation of
commercial aircrafts in Japan?

“Global Experts”, Japanese Engineers, or both?

© MOELLMANN A.H. -49-
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Case Stud < Technological Institute
/ EMBRAER W of Aeronautics — Brazil

Engineering Specialization Program for Aeronautics

* Role of the Program:

To specialize newly graduated engineers
(aeronautical and non-aeronautical) to work In
EMBRAER's engineering departments,

using an accelerated teaching strategy
aligned with the company's needs.

© MOELLMANN A.H. -50-
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Case Stud < Technological Institute
/ EMBRAER W of Aeronautics — Brazil

Engineering Specialization Program for Aeronautics

Final Projects
(34 Generation
of Students)

A, T o
"-JV
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RISKS MANAGEMENT

@

MITAC

IDENTIFY AND BUILD CRITICAL KNOWLEDGE AND COMPETENCES:
Building an Aeronautical Curriculum: Educational Alliance (proposal for Japan)
Aeronautical Experts, Mentors, Instrctors IAPAH
Company 1 AE““SPAGE
Aeronautical GlIISTEIl

Company 2

Aeronautical
Company X

University 1

University 2

D

University Y

Aeronautical
Consultancy 1

Aeronautical

© MOELLMANN A.

Consultancy 2

Tt

Professors

oo &

S

Mentoring &
On-The-Job
Training

QUALIFIED PROFESSIONALS
IN AERONAUTICAL

Key Employees

.
W_.

New-Graduates

| —

2 YEARS
PROFESSIONAL

9 MASTER DEGREE

H.

Aeronautical
Consultancy Z

it
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PROJECT and PROGRAM MANAGEMENT - (HUMAN RESOURCES) Academy

IDENTIFY AND BUILD CRITICAL KNOWLEDGE AND COMPETENCES:
Building an Aeronautical Curriculum: International Council of Systems Engineering

INCOSE Certified Systems Engineering Professionals
2193

il
T\

200 -
150 -
100 -
50 - oT9-
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No good Systems Engineering certainly will impact
the performance and effectiveness of the Program!
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MITAC-ACADEMY PROGRAM:

RISKS MANAGEMENT @*

PROJECT and PROGRAM MANAGEMENT = (RESOURCES+CAPABILITIES) sieny

IDENTIFY AND BUILD CRITICAL COMPETENCES and CAPABILITIES:

News:

“Airbus to open Flight Academy
and extend training services to
pilot cadets”

(https://www.airbus.com/newsroom/press-
releases/en/2019/02/airbus-to-open-flight-
academy-and-extend-training-services-to-

pilot-cadets.html)

See also:

‘L’ENAC, partenaire technique
d’Airbus pour la formation initiale
des pilotes”

(http://www.enac.fr/fr/lenac-partenaire-
technique-dairbus-pour-la-formation-
initiale-des-pilotes)

e

Airbus to open
Flight Academy and
extend training
services to pilot
cadets

© MOELLMANN A.H.
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PROJECT and PROGRAM MANAGEMENT = (RESOURCES+CAPABILITIES) steny

IDENTIFY AND BUILD CRITICAL CAPABILITIES:

# Biblioteca Fale conosco # Webmail

INSTITUTO
ﬁjﬁ:ﬁf%—}— TECNOLOGICO Digite aqui para pesqui Q

News:

DE AERONAUTICA

“Te ChnOIOgica/ InStitUte Of Inicio OITA Organizacao Estude no ITA Ensino Pesquisa Extensao
Aeronautics (ITA) and Embraer
launch flight simulation project

No dia 26 de setembro de 2019, acontecerd, no Centro de Competéncia
em Manufatura (CCM) do ITA, o workshop de inauguragao

do Demonstrador Pleno do Simulador SIVOR, resultado de uma
parceria técnica entre ITA e EMBRAER, com apoio financeiro

da FAPESP.

SIVOR é o acrénimo para o Simulador de Voo com Plataforma Robética
de Movimento. O Simulador SIVOR explora o uso de um robé industrial de
6 graus de liberdade e carga util de uma tonelada como plataforma de
movimento para um simulador de alto nivel de fidelidade. O objetivo é
transmitir ao piloto uma sensagao de movimento equivalente aquela
experimentada em voo. Para aumentar seu espaco de trabalho e permitir
a simulagéo de manobras que hoje ndo sdo comumente executadas num
simulador de base mével, o Simulador SIVOR esta instalado sobre um
trilho, que adiciona mais um grau de liberdade ao sistema.

PROGRAMACAO

* 14h00 - 14h10 Abertura do evento
* 14h10 - 15h30 Apresentag¢éo do Projeto SIVOR
* 15h30 - 16h30 Demonstragdo do Simulador SIVOR

Para confirmar a presenca, envie um email para evillani@ita.br

O=m R e
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MITAC-ACADEMY PROGRAM:

PROJECT and PROGRAM MANAGEMENT - (COMPETITORS)

RISKS MANAGEMENT @*

IDENTIFY AND MAP COMPETITORS AND SUPPLIERS MOVEMENTS:
Develop robust strategies to protect the program (the business)

» Find strategies when the competitive environment is undergoing a process of change.

» Executives must behave as decision makers in order to consider how competitors
can react to the marketing change, and also against each other.

» Benefit: development of robust strategies, providing the confidence that the
decisions are feasible in developing a vision or a strategic plan for the future of the

program.

BEFORE NOW
\ soEmve | __ff?f’_'!’_‘?}r
sAIRBUS '\ S0 *
-( EMBRAER @A’RBUS]

., CSERIES N
aomnmen—<r coOmAc
MITSUBISHI
MITSUBISHI W AIRCRAFT CORPORATION]
AIRCRAFT CORPORATION \ CRJ
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MITAC-ACADEMY PROGRAM:
PROJECT and PROGRAM MANAGEMENT

End of Part 2
From PROJECT to PROGRAM Management

© MOELLMANN A.H.
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Nagoya University & The MITAC Academy Program @*

MITAC
Academy

Special Lecture Series on System Integration lll

Project and Program Management — Part 3

TRENDS in Project and Program Management
(ToC Ciritical Chain — Agile Project Management)

MITAC Academy

Intensive Short Course in Collaborative Program with This workshop was developed based on recognized bibliographical
MITAC Academy — Septem ber 2021 references and the author’s professional and academic experience,

in order to lecturing on behalf of the MITAC Academy Program.
Neither this document, nor any information in it, shall be used,

Prof Art ur H enr | q ue MO el | mann P h D reproduced, or disclosed to third parties without the prior written

’ ! T consent of MITAC or the author. Any permitted reproduction of this
Federal Institute of Education, Science and Technology — Brazil document, in whole or in part, shall include this notice.
MITAC Academy advisor

© MOELLMANN A.H.



MITAC-ACADEMY PROGRAM: CRITICAL CHAIN PROJECT MANAGEMENT@*
TRENDS in PROJECT and PROGRAM MANAGEMENT - (CCPM) =i

« CCPM: Prioritizing and sequencing the Program schedules, applying the
Resource Leveling to the Constrained Resource (“BOTTLENECK") to
minimize overload and scheduling conflicts.

« BUFFER management.

« Avoid the source of problems related to the BEHAVIORAL aspects:
— Creating exceeding safety on timing estimates.
— Harmful MULTI-TASKING,; the "Student’s Syndrome"; the “Parkinson's Law”.

Eliyahu Goldratt [The Goal — Chapter 15]: “The Scouts Hike”

“The idea of this hike is not to see who can get there the fastest. The

idea is to get there together. We're are not a bunch of individuals out

here. We're are a team. And the team dos not arrive in camp until all
of us arrive in camp.”

© MOELLMANN A.H. -59-



MITAC-ACADEMY PROGRAM: AGILE PROJECT MANAGEMENT @*
TRENDS in PROJECT and PROGRAM MANAGEMENT - (SCRUM) =is

SCRUM Framework Structure:

|
| Product Owner

e B | 3

LTOZ ‘US| ‘190eMYIS oI ‘PUBLIBYING SN BPIND WIS, :99IN0S

"
£ = o] Lo B lles Bl N
S
EREER 8

WARYRaE

06/05 0606 0607 0608 06/09

Timeline {days)

_ Product Increment
. Product Backlog / Sprint Backlog Burndown Chart
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MITAC-ACADEMY PROGRAM:
TRENDS in PROJECT and PROGRAM MANAGEMENT

End of Part 3
TRENDS in Project and Program Management

© MOELLMANN A.H.
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Nagoya University & The MITAC Academy Program @*

MITAC
Academy

Special Lecture Series on System Integration lll

Project and Program Management — Part 4

Case Studies in Aerospace

v

MITAC Academy

Intensive Short Course in Collaborative Program with
MITAC Academy — September 2021

This workshop was developed based on recognized bibliographical
references and the author’s professional and academic experience,
in order to lecturing on behalf of the MITAC Academy Program.
Neither this document, nor any information in it, shall be used,
reproduced, or disclosed to third parties without the prior written
consent of MITAC or the author. Any permitted reproduction of this
document, in whole or in part, shall include this notice.




MITAC-ACADEMY PROGRAM: @*
CASE STUDIES IN AEROSPACE - EMBRAER CCPM Academy

EMBRAER “Critical Chain Project Management”

TOCICO 2019
INTERNATIONAL CONFERENGE

From best practié
to next practice_ o

CHICAGO,IL | JULY 14-17, 2019

Embraer and TOC - A Journey of Achievements o st ot e

bee *n dd’lle\’ed d t y r\ nd wou Idy l\ OV\ hm t mdk m':m ot m"““'wT
sure they a ht

https://www.tocico.org/page/2019AparecidoGuestAttend https://issuu.com/mediaplanetuk/docs/proj
ect management/12

Embraer built a heritage out of challenging the impossible.

The typical cycle of the development of a new Aviation Program is 7 to 9 years.
The E2 Program is not only a new airplane, but also a new industrial architecture, a new supply chain, a new and more
connected airplane for passengers, operations and maintenance, a new marketing plan and a new socioeconomic
improvement enabler.

The Theory of Constraints has been applied, making effective use of the Critical Chain. Deviations have been reported
through a simple color code (green, yellow, and red).

The bike race image has been used so everyone challenged to work a little bit faster and a buffer at the end of the
Program accommodated unexpected delays. The Program Management team would focus all of its energy on supporting
the last bikes (constraints) always using five steps focusing.

The greatest achievement of the E190-E2 Program was proving that it is possible to deliver a new airliner two months
ahead of a very challenging original schedule (5 years from Business Plan Approval/Program Launch to First Revenue
Flight), on a very tight budget and better than the most competitive spec in its crossover jet category, with a mature entry
into service.

© MOELLMANN A.H, - 63 -
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CASE STUDIES IN AEROSPACE — EMBRAER “CCPM and APM SCRUM” .2,

Philip MARRIS - 2nd 1d ..
. CEO Marris Consulting - Expert in Lean and Theory Of Constraints

Nice coincidence:

The PMI's Project of the year 2019 winner is Embraer’s Critical Chain Best prOJ ect Of the Year 2019 Award

E-Jets E190-E2 product development project. The Project Management

Institute has just awarded its prestigious Best Project of the Year Award < EMBRAER

to Embraer for its incredible performance in developing an airplane

using a Critical Chain Project Management (CCPM) approach. p" Project E JetS E190 E2 ‘\\ A4
-~ = /
Management p I
3 minute video by the PMI of the 2019 award winner here: x& Instltugte ::E\tMana emfnt In‘stitute®
https://youtu.be/VMKS6xbzK_0 1 ’
E190-E2 BUFFER CONSUMPTION

d = Using

Critical Chain

Projet Management

approach
Schedule reduction was of 22.5 months

CCPM addresses the organizational forces and natural human tendencies that
conspire to delay projects.

You must invest the time to build a solid precedence network, as well as identify and
address fundamental behavior changes that are required to avoid waste and delays,
by means of people working in a coordinated manner and focused on the right
priorities.
© MOELLMANN A.H. -64-
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CASE STUDIES IN AEROSPACE — BOEING “CCPM” Academy

BOEING Space and Intelligence Systems “CCPM”

B INTEGRATED DEFENSE SYSTEMS

The CCPM approach recognizes that
uncertainty and competition for resources are
iInevitable; so it provides three fundamental
rules for managing their effects:

» Limit the amount of work in process.
» Create a buffered schedule.

» Manage daily execution to global metrics.

Space and Intelligence Systems employees Bruce Tomei (from left), Jonathan Fish,

Steve Sichi, and Ying Feria plot Critical Chain Project Management strategy.
SALLY ARISTEI PHOTO

Keep the chain intact

S&IS speeds work

on complex programs

By JoeL R. NeLson

BOEING FRONTIERS July 2007
© MOELLMANN A.H. - 65 -




MITAC-ACADEMY PROGRAM:

CASE STUDIES IN AEROSPACE — BOEING “CCPM SCRUM”

MITAC
Academy

BOEING “Lean+ 10X” Concept (CCPM + SCRUM)

Simple

as...

New technique removes complexity and saves millions

By Elaine Brabant
Photos by Marian Lockhart

he Boeing Company has done it for nearly a cen-
tury. And very successfully. But developing a new
airplane remains an enormously complex task.
Now, a new tool in Boeing’s how-to arsenal
is making that task a little simpler. It's known as
Lean+ 10X. The concept is so basic it might be
easily dismissed in the complex aerospace envi-
ronment: Prioritize work and complete tasks without interruption.

“It's a notion that’s surprisingly simple, but counterintuitive,”
said Charles Toups, vice president of Engineering and Mission
Assurance for Boeing Integrated Defense Systems. “To go faster,
with higher quality, you want to limit the number of tasks you are
working on at any given time. We tend to think getting everything
started is the fastest way to finish, but we end up with too many
different tasks at once and actually go slower.”

Introduced last fall by Toups’ unit, Lean+ 10X is already
paying rewards on programs such as the P-8A Poseidon for the
U.S. Navy and the Airborne Early Warning & Control (AEW&C)
systemn planes for international customers.

© MOELLMANN A.H.

“Whoever figures out how to do development work extremely
well will own the industry. Why shouldn’t that be us?” said
Tony Parasida, then vice president and general manager of
Airborne Anti-Submarine Warfare & Intelligence, Surveillance
and Reconnaissance Systems (ASW&ISR), the division leading
the P-8A and AEW&C programs, and now president of
IDS Global Services & Support.

A plane is an incredibly complex system composed of
thousands of subsystems, many of them highly complex, which
must function flawlessly and be able to work with one another. To
that challenge add a fiercely competitive business environment.
Customers are focused on affordability, and contractors are under
pressure to be even more competitive. Customers hold them
accountable with tough penalties for not meeting commitments.

Although these challenges aren't likely to disappear, Boeing
leaders agree that the company—in fact, the entire aerospace
industry—must become more nimble and responsive in the
development stage of products.

That’s where Lean+10X has entered the picture. Parasida

) “Whoever figures
out how to do
development work
extremely well will
own the industry.
Why shouldn’t

that be us?”

— Tony Parasida, then vice president
and general manager of ASW&ISR
and now president of Integrated
Defense Systems Global Services
& Support

 Establish clear priorities.

 Eliminate bad multitasking — focus
and finish.

 Limit the release of work in process to
deliver earlier (i.e., limit the amount that
IS processed at one time).

* Prepare — start to finish.

» Use checklists to prevent defects and
“traveled risk” (mistakes or incomplete
work passed on to the next process,
which can cause problems later).

« Face into and resolve issues quickly.

* Drive daily execution.
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MITAC-ACADEMY PROGRAM:
CASE STUDIES IN AEROSPACE

End of Part 4
Case Studies in Aerospace

© MOELLMANN A.H.
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PROJECT AND PROGRAM MANAGEMENT = FINAL REMARKS Academy

Closing:

Questions?
Discussions!
Tips!

Thank you!

MITAC
Academy

© MOELLMANN A.H. -68-
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SYSTEMS ENGINEERING PROJECT CONTROL

* Systemn Design
— Requirements Definition
—Technical Solution Definition f

* Product Realization f

* Planning

. * Management Planning
* Risk Management

* |[ntegrated Assessment

—Design Realization |'I * Configuration *» Schedule Management
— Evaluation Management « Configuration Management
— Product Transition | ° Data Management |, pasoyrce Management

* Technical Management | *Assessment * Documentation and Data

~Technical Planning * Decision Analysis

—Technical Control
—Technical Assessment
—Technical Decision Analysis

Management
* Acquisition Management

1)
Figure 2.0-1 SE in context of overall project management

1) NASA/SP-2007-6105 Revl NASA Systems Engineering HandbookH\ 55|

Figure3 YA ATITEETOIVIT D EIRIAY
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Table3 TRL, IRLESRLODLEE

TRL ; Technology Readiness Level !
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IRL ; Integration Readiness Level

SRL ; System Readiness Level ?
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4) Sauser, B., Gove, R., Forbes, E. and Emmanuel Ramirez-Marquez, J., “ Integration

maturity metrics: Development of an integration readiness level *, Information

Knowledge Systems Management 9 (2010) 17-46, DOI 10.3233/1KS-2010-0133, I10S
Press

5) Sauser, B., Verma, D., Ramirez-Marquez, J., Gove, R., “ From TRL to SRL:
The concept of System Readiness Levesl ”, Conference on Systems Engineering Research
(CSER), Los Angeles, CA USA, 2006.
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System IntegrationBE HDESDIZHOICIIUTOIZENI? TO—FH
HNBEEEZS5ND,

> JOJSIANNRIXAYRETOIYI DR -VRIAXY
(Project Management Body of Knowledge (PMBOK ) {tt)

> IZATFTMAIZE
> MZeHEse st HE
> EREtRBIEFE (Multidisciplinary Design Optimization(MDO) )

> M- ERERRITFE (System Theoretic Accident Model
and Processes (STAMP) t8 )

> RRAEEANDSE (1V5—-YY v )



> -G REUBERFE

FTA, FMEA (3 F3%) (Figure5 S8) :
BREROHENSHELISECTEER, TOHREER/METEBEEI¥HFE

STAMP®) : Systems- Theoretic Accident Model and Processes
MIT@DNancy Leveson#iZHIRIET D, VAT LERICEIHLLVREES TR

STPA : System-Theoretic Process Analysis
AT LDONF—FERZGH T SHLORLBFiE

HWEFEFRTHEVSEEHEIENFETIEILE, REZHERETH-HOHETEIEEDT1—F
NI EVSIERDABNICIEESN DIV AT LDRTERABCLZEVSETILIZE TS,
BZRE%EFigure6lZiid,

Note: STAMPIXEMTET IV -FEDEAS (BER), STPARZEDEZAZRAVERITHEETRY,

6) Leveson, Nancy G., “A New Accident Model for Engineering Safer Systems,” Safety Science, Vol. 42, No. 4,
pp. 237-270, April 2004.
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P(Hazard)=10- Common-mode
Failures
. Redesign
Hi 8 : Page, Gillette, Hodgkinson, Preston, Redesign (Typically
. ) o, (Typically Add I
"Quantifying the Pilot's Contribution — Relocate to
A s Redundancy) Restore
to Flight Safety", 1992 Redundancy)

> FHA : Functional Hazard Analysis

vV BREEOEREEEZEZHHL T, BEICRIZIHELBGEZTML. EEEERERT
> FMEA : Failure Mode and Effect Analysis

V EREROWEE—FEREVVEHL, BE~NORELZHEM (RKRELT7 Y TFE)
> FTA : Fault Tree Analysis

v FHA/FMEACHIHSW-BEEBRD 55, LEEMN “Hazardous” UED7 AL T L4

[Zxt LFault TreeZ{ERi L. REEEZEH (Fy TH4HYUFK)

> PRA : Particular Risk Analysis [CCA : Common Cause Analysis®—%f]
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Daniel Patrick Pereira, D.Sc.

Doctor of Science in Electronic Engineering and Computing by the Aeronautics

{Abril/2020) — research area in Systems Security Engineering [integrating safe

* Master of Science in compute engineering by Federal University of Amﬁnnas. {
wireless sensor networks; il

* Member of INCOSE Brazil —used to work as a regional director pmmatlng m{d, d|55| ;
engineering practices in companies and universities; e

* More than 19 years of experience covering the full stack of systems engineering processes, working in
several projects (12 years dedicated to safety-critical systems);

+ Member of Eurocae WG-72/RTCA SC-216 workgroup to revise the new security aeronautic regulations (i.e.
ED-202A /DO-326A and ED-203A / DO-356A);

* Currently, | am working at Mitsubishi Aircraft Company (MITAC) as an Engineering Manager in Cybersecurity
in charge of creating the product cybersecurity process and modifying the existing processes to address
cybersecurity concerns.
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What is a system?
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Transport system

Source: INCOSE Handbook 42 2015
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Transport system
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segmen wEment segment segrmenl segmeni wyment wpTReT wEmens
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applicable pures of | E-'F-q_ = ;
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(3) Iechudes 13- 50 Emergency il & RO Startng
Source: Systems Engineering for l['.:::~rnmn.an:ialJl!l.incll'n-*ft,Jl!l.l..lﬁ""“'"i || 3 (5} Inchudes
1927, INCOSE International Symposium 71}, DOI: Senhlghn| T Eagiedeply

10.1002/j.2334-5837.1997 tb02151 x Scottlackson.
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A system s ...

* Formal definition:

* A man-made, created and utilized to provide products or services in defined environments
for the benefit of users and other stakeholders {ISO/IEC/IEEE 15288);

+ An integrated set of elements, subsystems, or assemblies that accomplish a defined objective
(INCOSE);

A ooven SPACEJET

CONMIDENTLL, — il R prepty 4F MITAC §ng M 2uind



Understanding System complexity

* Source of complexity:
* System;

* Environment;
* Design/ management.

-

Large number of components, many
intricate interdependencies

Adaptive components, interactions;
Interfaceswith human users or other
complex entities ;

Evolving technology.

* For some classes of Sy ic|. Operational environment {conditions); ESign
the proper 5?’5'59”1 3 = System environment {changes to
+ System decomposition: elements of the larger system)
* Abstraction;
* Formal analysis. = Large number of people and
) organizationsinvolved
* Common questlnns:
* What are the subsystems and how are they connected internally?
* How does the system interact with the environment?
A o SPACEJET
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Example of a Complex System

The NAS with NextGen and legacy technologies

Source: NASASCR-2015 - Operadic Analysis of Distributed Systems.
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What is systems engineering?

» Systems engineeringis responsible for the big picture.
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Systems engineering covering

» Systems Engineering considers both the business and technical needs
of all customers with the goal of providing a quality product that
meets the user needs.

Delivers the technical i‘"‘:_:;ﬂhf tffﬂmﬂiﬁt_%
aspects of the project: e overall:
System Design W4 Resource Management

i Scheduling

Product Realization

Technical Management Luat Siimation

Risk Management

Stakeholders, Risks, Configuration
Management, Data Management,
Reviews, Schedule
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The role of the systems engineering

*» Any engineer acts as a systems engineer when responsible for the
design and implementation of a total system;

* The difference with “traditional engineering” lies primarily in the
greater emphasis on defining goals, the creative generation of
alternative designs, the evaluation of alternative designs, and the
coordination and control of the diverse tasks that are necessary to
create a complex system focusing on stakeholder needs;

*» The role of systems engineering is one of manager that utilizes a
structured value delivery process.
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Life cycle stages

» A system “progresses” through a common set of life cycle stages
where it is conceived, developed, produced, utilized, supported and

retired.
/ Development \

Concept M Production —){ Utilization —){ Retirement

!

Support
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The systems engineering process

* The major steps in the completion of a typical systems engineering
project are the following:
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V-Model of Systems Development

L1

o STV
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Stakeholder Validate the system . T
3 4
reguirements Test
System System-Level Validate & Verify System
Reguirements Desion > [Integration &
: : Test
i i Subsystem
Subsystem Subsystem- Validate & Verify = S
Requirements Level Design > Integration &
i d Test
Validate
Component Component &E Uer:f-,r; Component
Requirements Design testing
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Impact of not [properly] SE in the projects

Mars Climate Orbiter

* Loss of mission {cost of $327.6M);

* |nadequate consideration of the entire operation;

* |nconsistent communications;

+ lLack of complete end-to-end verification of navigation
software.

Therac-25

+ Six accidents (03 fatalities) due to
massive overdoses of radiation;

* Overconfidence in software;

* |nadequate SE process practices;

+ Software reuse.
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Impact of SE in the projects

Submarine Warfare Federated tactical

Systems

* Subset of 40 systems produced by
20 different program offices;

+ Model Based Systems Engineering.

Hubble Space Telescope

* Broadly explore technical
concepts;

* High degree of system
integration;

+ Consider all life cycle;

+ Risk Management.
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International Council on II@E
Systems Engineering .
+ |NCOSE is a not-for-profit membership organization founded to develop and

disseminate the interdisciplinary principles and practices that enable the realization of
successful systems;

* Mission:
* To address complexsocietal and technical challenges by enabling, promoting, and advancing
systems engineering and systems approaches;
* Goals:

* To provide afocal point for dissemination of systems engineering knowledge.

+ To pmn’tt‘ute international collaboration in systems engineering practice, education, and
research.

* To assure the establishment of competitive, scale-able professional standardsin the practice of
systems engineering.

* Toimprove the professional status of all persons engaged in the practice of systems engineering.

* To encourage governmental and industrial support for research and educational programs that
will improve the systems engineering process and its practice.
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About INCOSE
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INCOSE - Certification

+ Certification is a formal process whereby a community of knowledgeable, experienced, and skilled
representatives of an organization, such as INCOSE, provides confirmation of an individual's competency
{demonstrated knowledge, education, and experience) in a specified profession;

If you are a practicing Systems —
Engineer with more than five years @ K If you are a systems engineering
If you have just started of systems engineering professional - leader with recognized systems
practicing —orwantto start work experience, then CSEP is for ' - accomplishments and have
practicing —systems YOU. many years of systems
engineering, then ASEF is for engineering professional work
YOI, "XV L I HEatRpy s Fow experience, then ESEP is for you
people atthe beginning of

theircareeras a systems
engineer. The ASEP has "book

-_-_-_-_-_‘_‘__'_‘—\—_
knowledge” but not yet
significant experience as a
TysTEms engineer. |_ ]
) 872 )/ 2002 )’ 308

A ooven SPACEJET

CONMIDENTLL, — il R prepty 4F MITAC §ng M 2uind




Join INCOSE
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https://www.jcose.org/
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Reference

» Systems Engineering standards:

* INCOSE Systems Engineering Handbook, A Guide for System Lifecycle
Processes and Activities, INCOSE-TP-2003-002-03, version 3, International
Council on Systems Engineering (INCOSE), June 2006 —version 4 was just

issued in July 2015;

* ISO/IEC 15288:2008(E), IEEE Std 15288-2008, Second edition, 2008-02-01
Systems and software engineering — System life cycle processes — May 2015
edition ;

* NASA Systems Engineering Handbook, NASA/SP-2007-6105, Rev 1, Dec 2007.

* Functional Analysis Module, Space Systems Engineering, version 1.0, NASA.
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Questions

Thank you for boarding
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Zeppelin LZ 13 flew its first flight 30 Jul 1912 and would log 44,437 km over 399 trips while in ser- (ﬁE:bUACJ (IE Eﬁﬁﬁ

vice as Hansa under the DELAG banner. Last flown commercially, a flight from Dresden, on 29 Jul EI#) ':ﬁﬁ)

1914, Hansa, which had carried 6217 passengers, was pressed into the service of the German army

at the outset of World War L. Later employed as a naval training vessel before the 18,700 m3 rigid
airship was dismantled in Aug 1916 at Jiiterbog.
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ATA3210: MAIN LANDING GEAR AND DOORS

ATA3211: Main Landing Gear (MLG)

ATA3220: NOSE LANDING GEAR AND DOORS

ATA3221: Nose Landing Gear (NLG)

ATA3230: EXTENSION AND RETRACTION

ATA3231: Landing Gear Control System

ATA3232: Landing Gear Extension and Retraction System

ATA3240: WHEEL AND BRAKES
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e Landing Gear (including Shock Absorber)
- ETHER
---Shock Absorbing Performance
- JE—HER
---from Low speed to high speed
- W& RTTIVTRER
- X7 L-)JEE (Iron Bird)
e Icing Test
 Emergency Extension Test
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o ZETHER
---Strength for Dynamic Loads
. BARH
— Limit Load (Design Load)
— Ultimate Load (Design Load x 1.5)

e ° ;—;t
---for Landing Load - Ground Load Spectrum

e.g. 25,000~80,000 Landing X Scatter Factor (20
Years)
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e Actuator
— it A G ER
- BRIGHER
e High/Low Temperature Test
o Vibration & Shock Test etc.

e Brake / Brake Control

— B155ER (for Valve & Control Box)

— BT 558 (for Control Box)

- FS.LE ER (Dynamometer Test) etc.
e Wheel & Tire

- FS.LE B (Dynamometer Test)
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A series of test using actual airplane on
ground before first flight

e Braking Test
— Normal Braking Performance
— Emergency Braking Performance

o Steering Performance

e Shimmy Test
— Low Speed to High Speed
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After Taxi Test, airplane takes off

e Gear Retraction/Extension
— Normal Retraction and Extension
— Emergency Gear Down

e Shock Absorbing Performance
e Braking Performance (Dry, Wet)
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