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About EAMS
2002 , 2006

First Embraer 7 Hangar 2

MRO for < Built for the EJets
Commercial - 3 (E170 — E195)
Aircraft in the o . |

United States

2012 — ' 2013

Hangar 4
Temporary
additional hangar
and shop space

Hangar 3
Operations
replaces the
Paint area

Embraer Aircraft Maintenance Services Inc., a wholly-owned subsidiary of Embraer since 2002.
EAMS provides Aircraft and Component Maintenance as well as factory authorized training on the E-jet.
EAMS has 11 aircraft maintenance bays and over 400 maintenance technicians.
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Where We Were

On Time Delivery Performance
120%

2014 - 2016
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- Struggling Delivery
Performance
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On Time Percent

Lack of Data to Make
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Informed Decisions ) very
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Where We Were
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ENGINEERING DISPOSITION REQUIRED 1]

Stamps, Signatures, Dates, all Handwritten on Paper.
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Where We Were

Non Routine Generation Flow — 12 Steps
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I Where We Were

!" ;-n:.u. éﬂ

Large Amounts of paperwork in the Hangars
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Where We Were

TINVHINS

= |
: =

Each bay would have a board of nearly 500 panels that would have to be opened and
closed during the check. They were listed alpha numerically as opposed to location.

|/ F 2\ Embraer Aircraft P
g ) Maintenance Services




Where We Were

No Real Time Data

« No Live Status of Aircraft
Progression

- No Real Time Task Completion
Data

« No Standardized Aircraft Flow

- Aircraft Check’s Status was
Manually Populated

C12 -

- B

=IF{SUMIF('Card Status'}50$2:30$3000,'PM Overview'I$B12,'Card Status'|AD$2:AD$3000)=0,NA(), SUMIF('Card Sta
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Aircraft Tail /WP Number: Ha866
Start Date TAT Finish Date Today's Date/Time Quantum Data Last Updated
2/6/16 7:00 AM 24.00 3/1/16 7:00 AM 10/31/17 11:02 AM 3/4/16 2:06 PM
1 2 4 5
2/6/2016 2/7/2016 2/9/2016 2/10/1016
188 21 108 180
a4z 21 37 57 131
443 ] ] z0 23
44 54 L 2
43
il 33
K} EE] 230 287 185
Flow 356 575 472 560
(Cards Closed Per Day 127 130 167
Schedule MP i) e Saturday Sunday Tuesday Wednesday
124 94 138 148
4 3 86
o 4 1]
I [ 0
2 1 0
g 5 4 30
3 144 218 264
& _ . I
.l Actual Applied Hide: \ Unide 2/6/2016 2/7/2016 2/9/2016 2/10/2016
g —AIC MAINT 103 ] 1z3 162
o -SHEET METAL 10 55 [13
i INTERIDRS 23
2 AVIONICS INSTALL [] [] 0
g PAINT HANGAR
» [ T11-QA INSPECTION H 53 53 [1]
s Actual A 237
d Master Billing Group Data
= [l Flow Errors Billings Est Hours Actual Hours
> |l Cards Started Early Main Routine 3747.55 2667.23
o [l Cards That Should Be Closed 0 Main Non Routine 2054.18 1586.71
i [l Blown Time Secondary Routine 0 o
= 441 Cards "IN WORK" ] Secondary Non Routine 05 0.31
- [l Cards with "PARTS ISSUES" '] Customer Requested ltem 84.25 77.52
« 442 In Work Cards a1 Service Bulletin 12143 931.46
d EAMS Warranty 05 424
3 Rotable Parts Discrepancies EAMS Non Billable Time 49 702.74




What & How EAMS Changed

2014 - Process
Improvement / Preparation
2015 — Automation/
Implementation

> 2016 / Future — >
Standardized / Optimize

€ EMBRAER
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How & What We Changed e

Embraer P3E Steps = S
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How and What We Changed

Understand The Current Process ’gg = = B B E

§ .:__':'_ Ll
« Map Processes } - 1]

- Bring in the whole team | & & _—_—
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How and What We Changed

Paperless Non Routine Findings

- Legibility

- Date and Time Stamped Entries
- Reduced Paperwork on Floor

- Electronic Signatures

- Digital Notes

00048
EAMS Non-Routine Task Card Tallied
Ship: Station: |Check Type: Date: W/O: Task Card No: Task Card Type:
N190JB BNA E-Jet Basic 16/Feb/15 H4520 4016:E190-12-131 NR
5 Check 1-612-801-LH/001
5 Zone: Work Area: Estimated Hours:

72-00 - ENGINE 400 - Powerplant and Pylon Engine LH 441-A/C MAINT 3:00
Total : 3:00

Originated By: iscrepancy Description: [SDR

4 - Inspector, Hector 1 Engine Driven Pump found damaged at attaching flange.

16/Feb/15

No. Authorized By /Authorized Repair ICustomer Approval

1. 3- Lead, Lenny Remove and replace #1 EDP 6 - Rep, Joe
16/Feb/15 16/Feb/15

Required Authorization(s):

Approval Level Accomplished By Inspected By Final Corrective Action
Rl 2 - Licensed, Jack 4 - Inspector, Hector |Complete: Installed New Engine Driven Pump, Ref
16/Feb/15 16/Feb/15 EMM 12-34-56
|No.[Approval Level|  Task Description Accomplished By: Inspected By:
No.|Approval Level| Accomplished By Inspected By Description
1 Rl 2- Licensed, Jack | 4- Inspector, Hector [WIP: Removed #1 Engine Driven Pump, Ref EMM
16/Feb/15 16/Feb/15 12-34-56
2 Rl 2 - Licensed, Jack 4 - Inspector, Hector [Complete: Installed New Engine Driven Pump, Ref
16/Febi15 16/Feb/15 EMM 12-34-56
P/N ON P/N OFF S/N ON S/N OFF Description PO#
12345-01 1002 [ 1001 Engine Driven Pump 123456
1st Audit: 5- PC, Perry 16/Feb/15
2nd Audit: 4 - Inspector, Hector 16/Feb/15
Tally: 6- Rep, Joe 16/Feb/15
Records Audit: 9 - Records, Rhonda 16/Febi15

Embraer Aircraft
Maintenance Services
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How and What We Changed

Control of Task Cards

Visible Task Card Movement

Online Customer Approvals

Increased Accountability

Quicker Time into Work

[ J O
| i

Inspector

.-/
> o
....
Inspector
Generate Finding
/

Non Routine Generation Flow — 12 Steps

NR Directly Entered

Into Empower

Lead Bids Job &
Orders Materials
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Customer Approval
Website

Customer
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How and What We Changed

Pre Shift Work Assignments

|
«  Work Ready for e oo Assign Users
Technicians Pre-Shift e — ~s~m

T EEETE ertvescewe

- Grouped into Executable o s g
Task Cards Assigned to Users In [H281-DAYS]

Day Off, Not Scheduled
k Bogle, Wiliam '™ o
Packages D s

Fraziet, lohn

= [0 1tosy1 shift:) [§e056:170-71-00-00-001-2/012 **00545%* [RH Eng O/B TR FWD mount bolt float bushing corroded]

hrey, Wi

- Flowed by Project ko, s

Manager to Crew to Tech

Tsegay, Tesfu

Priarity: B

Cooooooga

- ] 1 (Day 1, Skt 1) [$4057:170 71 00 00.001-1/005 **00544%* [LH eng O/8 TR fwd mount bolt fioat bushing corroded]
LI%1 441 - N/R Engine/Pylon #1

Priarity: B
No asslaned task cards
M, Janil |
§ T dos [ 1(Day1, stirs)  [F5093:17080 57.20.0029/001 004467 " [Remove 2 each hydraukic fines a5 necessary for EO -170E0-57-20-0029 L WING reinstall when complete.]
Mcrarland, Christopher 1 b
Day Off, Not Schedubed e - Priarity: B LI50 441 - N/R Wing LK
I " Peach, Troy 1
i‘.-"-‘l'— - Day Off, Not Scheduled =
Y ) Pearce, David 1 L
~ Day Off, Not Scheduled - dos [ 1 (Day 1, shift 3 l—ﬂg)w.; 0-0030/001 **00447** [Remove 2 each hydraulic lines as necessary for EO -170EQ0-57-20-0030 RH WING Reinstalled after complete.]
< ——— Wiltiame, Raymond (] - N U4 ing RH

Embraer Aircraft
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How and What We Changed

Real Time Data and Maintenance Flow

« Live Aircraft Status

- Major and Minor Check
Milestones

- Planned vs Actual
Labor Trends

« Critical Factors Viewable
by Customer

- Real Time Task Progress

- Factual Data

Shift Summary Task C unt I Factors
Status Graph
Unevaluated N/R: 0 Awaiting Deferral: 0
Oct
17 18 1% 20 21 22 23 24 25

1 2 3 4 5 3 7 8 El

Man Hours Skills Status Status Graph

26 27 28 25 30 3 1 2 3 4 5 & 7 B k]
10 i1 12 13 14 15 16 17 18 19 20 21 22 23

[ S ——— -
5000
4,736 Planned Labor o NON-ROUTINE 446 P
0 MISC POWER "OFF" CHECKS 7 CLOSE ZONE 500/
0 FILTER REPLACEMEN 3 ES;VEEREST - wines
4000 0 PRIMARY COMPLETE 2 SERMICE BULLETINS POWER "ON"
3,947 Current Estimated CorfipfEtiEHR3bEPNE 200 N-EOUTINE ZONE 500/600
0 PRIMARY ZONE 500/600 1 WON-ROUTINE ZONE 800
0 PRIMARY ZONE 700 12 NON-ROUTINE 442 - ENGINE
0 REMOVE FLT CNTL COMPONENTS 2 NON-ROUTINE ZONE 300
2000 0 ADDITIONAL CPEN UP 15 OFF WING RACK...
£ 0 OPEN ZONE 200 7 NON-ROUTINE ZO... 24 DELIVERY
] 0 PRIMARY ZONE 400 1 RE-INSTALL FLT C...— 4 DELIVERY NON ROUTINES
g 0 PRIMARY ZONE 800 0 SERVICE BULLETL... 11 NG RUNS/APU/PRESS
g 0 ELECTRICAL CHECKS 4 OFF WING RACKS 11,12,13,14 5 CLOSE ZONE 800
# 2000 0 FLIGHT CONTROL CHECKS 11 OFF WING RACKS 1.2.3.4.... 25 CLOSE ZONE 200
0 HYDRAULIC CHECKS 0NON-ROUTINE 442 - CARGO 15 O/B OPERATIONAL CHECKS
0 OPEN ZONE 800 0 NON-ROUTINE ZONE 100 5 CLOSE ZONE 400
0 OPEN ZONE 500/600 1 NON-ROUTINE ZONE 200 3 DOCUMENT CORRECTIONS
0 OPEN ZONE 400 0 NON-ROUTINE 442 - PAX CA... 59 NON-ROUTINE 443 - "ON" WING
000 0 PRIMARY ZEE L@ 0 NON-ROUTINE 442 - WET A... 9 PAINT/EROSION TAPE
fE 200 0 PAX DOOR MAINTENANCE 4 CLOSE ZOMNE 200
0 A/C SERVICING 12 OFF WING RACKS 18,19
0 MLG/NLG MAINTENANCE 6 CLOSE ZONE 100
0 NON-ROUTINE ZONE 700 2 NON-ROUTINE 442 - MISC
0

Embraer Aircraft
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What We Gained

“Most of the world will make decisions by either guessing
or using their gut. They will be either lucky or wrong.”
- Suhail Doshi, CEO, Mixpanel

€ EMBRAER

This information is confidential and property of Embraer and cannot be used or reproduced without written permission.



Data to Make Informed Decisions

Real Time Data

« Check Card and Labor Hour
Progress

- Overdue Milestones and Tasks

- Quality Indicators — Reopened,
Rejected, and Voided Task
Cards

- Non Routine Evaluation Status
- Real Time Budget Progress

- Planned vs Actual Labor
Production

€ EMBRAER @ Production Detsil Report V3
#5660 381 €300 Basic § Chack 170,475 TIME: 24855 26 OICLES: 19719 START: 6/5/17 1155 A0 CHECK DAY 22 0F 23
Cneck Bateline e
# ! 2
1. Task Counk Basetne —F 1473 Open Cards by Check Day taivied Oally Labor fkquired
2 Current Task Count 150
3. Lstimated Hours Bszeine i 5389 e Al sz
4. Current Estimated Hours. 5807 Tozal 3
S. Daily Labor Baseline 2% Oeaves 3
6. Curresn Dady Labor = 254 Pannes “
0
Check Indicators 441 Sstems
1 Overdue Miestones . 2 Toal 51
2 Overdue Tasts F 85 e “Detagas 3
3 Oosed inthe 1t 24 hrs . @ Plarned 4
Quatty Indieaters 4482 Seroctures
1. Reopen Task Cards 3 » -0 Total o
2 Rejected Task Cards @ ] Seayes °
3. NR Rewark El 4 Manned °
0
anln I3 A43 PRendrs
1 Prmacy Completion Doy Ll 7 Total 0
2 Open after Primary Comgletion @ a2 mn Detayed o
] L e Flannes °
Eveluation indeators 1 s 1 . £ ] L] 1 i v W T 2 W M D B UM W N D u N onon
1 Evaluation Lag (hrs) ] 136 445 Composiees
2 Approval ag [hrs) ] 1651 Toral )
Exzimared Hours Overview Labor Camnfiow ~Delagat o
® = = 7616 = 207 [ Tota Sudgtt e :
™ 2% 2267 100% fovmne flon fautien st § 340,465.39 431 faine
SB/a0 m 17 % Total o
w05 w s son 85% 99% o § 18437939 Dvares .
NR-CRI 10 10 6% Sopw toae E Plarned (]
ey bt b4 o - > Aemanng G 156,086.01
Na-Rework 2 » 1650% 11 bupecticn
B8R 20 15 7% Non-Bal SB/AD General Coneract Terms Toral 20
) 2 & 1039% Check Progress T Tiat Ratad moties. pre— 0
NOT WELD L3 s o GRS, 2 TEM NoRowstne Parnes s
4 3 : 384 ;‘3%7 ;ﬁ"& 75% 3, e s Rahioni
. . . e 5( i i hge
Task Type Est At Budge: \‘:' QL = / - ELR Projection Margin Projection Labor Plan Rizk
Foutine 2916 2474 3 .\\%}a ol
Nen Roctine 2.8 2871 5 o 562 45% LOW RISK
Toeal <207 534 ax Cash Boager: 100% v Mours Busger- 92% Currear 2 Current- L Requires 27% Historic Saseline
ql".xll!.l)
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Data to Make Informed Decisions

Over Estimate:

As Is: Automated Reporting

Approve Overtime
Closed Task Card Labor
Day Labor

Estimated Labor
Requirements

Labor Hours by Group
Labaor by Skill

Man Hour Repart
Cvertime

Schedule Labar

Shift Labor
Unaccounted Labor
User Activity

‘WO Labor Audit

&

&

e

&

e

&

e

&

&

&

&

&

&

Aircraft Awareness
Ewvaluation Summary
Major Repairs

NR: Creation

Shop Task Cards

Task Card Count Report
Task Card Details

Task Card Labor

Task Card Milestones
Task Card Start Days
Task Card Zones

Task Cards Over-Estimate
‘“oided Task Cards
Waork History

3

4

e

4

e

4

e

4

e

4

e

4

B3

e

B3

e

B3

e

3

e

3

Base Maintenance Status
Report

CASS

Critical Factors Report
DBT Status
Dashboards
Engineering Forms
Estimated Hours by Crew
Labar Forecast
Milestone

MNA NRs

Post Check

Post Check Work

Production Control Status
Report

Settlements

Station Guides

Status Report Legacy
Status Report New
Structural Defects

WO Agaregates

‘WO Performance

WO Performance By Skill
‘WO Process Status

Tosk Cards Over Estimate Report

Task Card Staten Catogory: * foth  Cloced | Opes

Tash Cord Trpes Coboguny: 800/ Rntroe ® o Aisstine

Work Areac | aart st Avve
Inchate tack Carcs withen:

S
Naber

o Taeeinols

[T ——

Tork Conds Logged 00 FB00y TN

Coew; | e G .

nesatts rerrpe 0 [

SAvES av A avrecet <7 varssace ot
1 eanm  am Coaie
0m  imass

19 2ena o

28 denee o win

1309 et -

1w amme a Oraia

Labor Plan:

ot

-

Evaluation Summary:

And more...

« v Evaluated By

Amason, Kyle
Blair, James
Deleon, Fernando
Freeze, Milton
Gray, Scott
Hudson, Charles
Lumbruno, Constantino
Martinez, Edmundo
Mayes, Malcolm
Onermaa, Eric
Raiker, Joseph
Roth, Justin
Rowson, Jeff

Rue, Mike

Smith, Glenn
Total

Evaluation Summary

v Task Cards Evaluated

41
55
102
2
69
52
25
3
43
54

# v Est Hrs *¥ Act Hrs
173.50 16.40
359.46 124.45
320.50 8.03
53.00 18.48
348.35 229.22
137.10 36.87
62.64 19.07
2.30 1.15
143.22 55.77
118.95 72.75
25.40 14.07
172.08 102.87
17.36 11.67
26.48 18.12
2.50 0.00
1963.84 728.90

Percent
9%
35%
3%
35%
66%
27%
30%
50%
39%
61%
55%
60%
67%
68%
0%
37%

Details

Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details
Show Details

Search Criteria
Evaluation Summary

Embraer Aircraft
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Data to Make Informed Decisions

Task Card Life Cycle Analysis

- Data to Improve the
Execution of Task Cards

- Identify Bottlenecks

« Increase Mechanic Hands On
Time

- Decrease Overall Check Turn
Time One Task at a Time

Current Baseline and Goal Task Life

NDT Performed
Engineering Submitted

NDT Performed
—
0.00 5.00 10.00 15.00 20,00 25.00

# Check Start to Task Creation M Creation to Evaluation ® Evaluation to Approval @ Approval to 1st WIP 8 1st WIP to Complete I Complete to Close MClose to Check End

Tail Number Average Average Average Average First Average Check TAT
CreationDay | Evaluation® Day | Approval Day WIP Day Completion Day

Baseline 4.36 5.77 6.57 11.93 15.03 22.25

Engineering Submitted

Goal 3.5 5.00 5.91 7.00 10.00 < L

§ Material %0 Timelne
2 3 4 0 13 2
2136'NOT-53-23-00-211-805/000 ’“M-m [ l l
Non  Stringer 280 s
corroded from FR 81 to FR 82 | msl mzl ru'
| — Semaned fasteners L semovedantenna

Embraer Aircraft
Maintenance Services
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Data to Make
Informed Decisions

Instant Reporting

- Available to All Departments
Based on Needs

- Other Example of Data
Trends
« Rework Trends
«  Work Stoppages

« Incorrectly Classified
Findings
« Audit and Tally Data

« Support Shop Resource
Utilization

¥ Report Name

109 ELR

109 INTERIORS 443 REPORT 2
109 INTERIORS 443 REPORT 4
109 INTERIORS 443 REPORT 5

109 INTERIORS 443 REPORT 7

109 OMIT - Task Card Missing
quantum Seq

109 RACK ONLY - Task Card
Missing quantum Seq

442 Kaizen WIP Data
AEROTEAMS PAYROLL
AVIONICS 444 REPORT 1
AVIONICS 444 REPORT 2
AVIONICS 444 REPORT 4
AVIONICS 444 REPORT 5
AVIONICS 444 REPORT 7
Active Rework / Warranty
Applied Hours By Month
Area Group Report

Audit 2 Report
Commercial Invoice Report

Commercial Work Order Data
Report

Compass All Run

Compass NR Over 25 Hours

Manage Ad Hoc Reports

~ v Report Description

For control tower measurements
MATERIAL PROBLEMS
MILESTONE REPORT

BUDGET NUMBERS

AC ON SITE

Work order specific - Task Card Missing quantum Seq
EXCLUDING 109 rack items

ALL work orders - Task Card Missing quantum Seq
ONLY FOR 109 rack items

for kaizen results tracking

AEROTEAMS PAYROLL LABOR HOURS

USER ACCOUNT INFO

MATERIAL PROBLEMS

MILESTONE REPORT

BUDGET NUMBERS

AC ON SITE

Reports rework task card types for all open work orders
Applied Hours Transfer

Report to detail employee to assigned location

Audits

Reports A/C Completed and Ready for Invoice

W/O Data Set

Pulls guantum and Empower sequence numbers

Pulls info for Compass tally

v Report Area

Core Task Card

Core Material

Milestone Reporting Area
Core Task Card

Core Bill of Work/ Work
Order

Core Task Card

Core Task Card

Core Task Card WIPS
Production Labor

User Info

Core Material

Milestone Reporting Area
Core Task Card

Core Bill of Work/ Work
Order

Core Task Card
Production Labor
User Info

Core Task Card

Core Bill of Work/ Work
Order

Core Bill of Work/ Work
Order

Core Task Card
Core Task Card

HEROE
HABEROE
BeS
HED O
HAEROE
HEEOE
HEROE
HEEOE
HEBOE

)]
vRAEBROS
vRABEBROS
vREESROS
vAEEOR
vABEEOM
HEDROE
HEROS
HEEOS

4

4 44 44944

4




Results

YTD: QUALITY ESCAPES VS PREVIOUS BASELINE

Paperless operations increases technician Efficiency, 40 -
- . . . (%]
which enables increases in Quality and Employee Safety. & 35 -
O
ia
20 A
Task Card Efficiency 'é
116% 3 10 1
120%
110% A o T T T T T T T T T T T 1
110% 1019 . W T Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
100% %_—J
90% YTD: OSHA RECORDABLE INJURIES VS PREVIOUS BASELINE
80% 40
70% 30 - /’,/
60% i //,—
T ¥ 2 g f d ety ety S 20 =7
585566565666 68506068685 6 & 2 T,
< ¥ < < 1 1 1 1B © © © © ~ ~ I~ I~ = §--38
4 9 o9 9 o9 9 o9 9 9 o9 A9 dH d H d o 10 4-"
O O O O O O © O O O O O o o o o 2 3.-
N N N N N N N N N N N N N N N N -
O T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Results

Going Paperless Summary EAMS — On Time Delivery Performance

« |ncrease Data 120% -

100% 100% 100% 100% 100%  100%

« The ability to make quick and 100% A
accurate business decisions based
on factual, real time data.

93%

80% -

- Better, More Defined Process o |

« Process inside the system will be
defined with little to no work
arounds.

On Time Percent

40% -

20% -
- Increased Accountability

«  The defined process will point out ey e @ @ 9 9 S s s v S s NN NN NN N NN
new and previously unknown
bottlenecks.

Jan-16
Feb-16
Mar-16
Apr-16
May-

Jun
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Neal Reagor,
Nreagor@Embraer.com
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