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»ASI presented previous RAM Engineering projects:

» Reliability-Centered Maintenance (RCM) Analysis

« Supportability Optimization Model (SOM)

* Weibull (Life Data) analysis

« Reliability Block Diagrams (RBDs) to predict spares procurements

»RAM projects involved numerous types of physical assets:
« Aircraft (Fixed Wing, Helicopters, UAVSs)

« Ground Vehicles (BFV, FMTV, LVSR)

» Facilities (Data centers, Hospitals)

* Mining Equipment (Scalers, Elevators, Conveyors)
» Other equipment (Engines, Tug Boats, S.E.)
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»ASI tasked with utilizing Data Analytics and Visualization tools to:

Develop Depot and Intermediate Level Metrics of Effectiveness specific to component repair in support of
Navair fleet readiness

Include the ability to perform Root Cause Analysis
Integrate and organize various data sources and elements into a one-stop-shop for stakeholders
Develop Dashboards to identify areas for improvements in repair effectiveness and efficiency

» Dashboards were developed to calculate and visualize key metrics:

Induction/Production Performance
Adherence to Workload Standards
Work in Progress snapshots

Retail Health
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»Data Analytics help to build the foundations of a story
 Transforms what you see on the floor into building blocks that lead to actionable items
 Organizes and connects different elements of the story for a holistic view
* Reveals metrics and trends that would otherwise be lost in a sea of information

»Visualizations help to communicate the story
 All stakeholders can easily derive useful information efficiently
« Ease of reporting up and down the command chain
« Dynamic visualizations empower stakeholders to perform their own root cause analysis
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»Choosing the best language is dependent on the application

« Structured Query Language (SQL)
 Useful for querying, managing, and transforming simple data across relational databases
 Easier to learn and straightforward
* Python/Anaconda
* Flexible and customizable, but slow runtime
* Better for general purpose programming
R
« Can be used as a combined analytics and visualization tool
* Mostly used for statistical computing and data science

 Java, JavaScript, C/C++, MATLAB, etc.
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» Applications allow a central location for all stakeholders to connect to

» All developers can access the same raw data
* Regular dashboard updates can be automated with direct connection to a data source

»Embedded filters allow drill down capabilities for the user

»Visualization applications have some data analytics proficiency, but not as
robust as back-end apps

* Finding a balance between back-end and front-end development is key for data processing
efficiency and flexibility

» Other apps are emerging and growing as the need for Business Intelligence
(Bl) increases

» Looker, Excel, Sisense, SAP Business Objects, etc.
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 and Data Sourcing

RAM XVI Training Summit

»Navair data is spread through several
data repositories

» Deckplate, BOE, CNAF, etc.

« The DataVis Tableau server is maintained

with regularly updated data that developers
can connect to

 Qlik Sense has the ability to connect to
Tableau

« Tableau and other applications can also
accept backend code/applications

10

New Data Source

Tableau Server

PDF file

Spatial file

Statistical file

Actian Matrix

Amazon EMR Hadoop Hive

Amazon Redshift

Databricks

Denodo

Firebird 3
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»Unions, Joins, and Data Blending
» The wide array of data sources from Navair necessitate unions and joins

* Focus on joining the correct columns is imperative. Know and understand the data!

Union is made of 37 tables. ©
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Metrics mean different things to different people!

e

(2]

Analytics and visualization are only beneficial if they are useful to the stakeholder.
Communication is critical!

13
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»Example: What is Production to Plan?
* Is it what you produce compared to what you planned to produce?
* |s a scrapped item a production?
» Which customers are included? Workload types?
* Do we count over production for a specific part?
« How are interchangeable parts reflected?

» Do scrapped items affect induction to plan? How does the metric affect other metrics?

»As metrics evolve, a monthly meeting with voting members decides what
assumptions are included in the metrics, how the metric is calculated, etc.

»Agreed upon metrics are submitted for documentation and official approval.

14
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» Calculations are developed within the Visualization application via code and
the developer’s user interface.

WO Count A Fﬁ Shop_Transformation_Data (Components)

COUNTD{IF [Ret Cond] 'L' THEN [WO Nbr] END)

» Calculations can be done on the backend, but it's much less flexible to
Inevitable changes.

»Parameters can act as global variables within calculations.

» The calculations become the mortar to the building blocks (raw data) of the
houses (visualizations).

* The houses become part of the story!

15
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» Stakeholders have immediate access to snapshots of their performance and
can react accordingly

» Current status and future predictions are condensed to an easily digestible
format

»Drill down capabilities enables the user to perform root cause analysis
efficiently and narrow their efforts towards improvement

»Negotiation with customers has become more succinct with ease of access to
historical trends

»Leads to better maintenance practices and scheduling, more accurate supply
availability, and predictions to prepare for operations.
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RAM XVI Training Summit

» What is Generative Al?

* Artificial Intelligence focused on creating new and original content
* Can be used to generate text, code, charts, and other Business Intelligence assets

» How can we use Al to assist in data analytics and visualization?
e Gain insights from unstructured data
* Enhance predictive modeling with advanced algorithms
* Generate “dummy” data

e Develop optimal data models
* Automate data processing and analysis
* Produce variety of charts quickly for comparison

* Transform complex data sets into accessible visuals
* Customize dashboards and reports tailored to user needs

19
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> What software is available?

Tableau: Tableau Prep, Einstein Discovery, “Ask Data”
Qlik: Qlik AutoML, Qlik Cognitive Engine, DataRobot

Power Bl: Azure Machine Learning, Power Automate,
Natural Language Q&A

Alteryx
* Data Preparation and Analytics platform

IBM Watson
Dataiku
ChatGPT

» How do they integrate with current Business Intelligence tools?

* Natural Language Processing (NLP) allow users to understand complex data quickly
* Build predictive models by analyzing historical data patterns

* Automate Extract, Transform, Load (ETL) processes
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» Data Preparation and Cleaning » Design Assistance
e Automated ETL  Template Generation
 Anomaly Detection e Color & Style Suggestions

» Data Analysis
e Automated Insights
* Predictive Analytics

» Testing and Feedback
e User Behavior Analysis
e Sentiment Analysis

» Integration with Other Tools
* Seamless Data Flow
e Collaboration Features

> Visual Recommendations

* Most effective types based on
data characteristics

» User Experience Optimization » Ongoing Maintenance

* Personalization e Automated Updates
e Natural Language Processing * Health Monitoring
21




grative Al- Realized Benefit:

RAM XVI Training Summit

»Increased efficiency in data »Enhanced user engagement with

Qg\r/](ejlli)npgmaennqc dashboard potentially better visual storytelling

- Streamline data preparation » Consistent data monitoring and

- Reduced development time updates

>Improved decision making »Better accessibility to non-technical
through deeper insights users and developers

22
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- site TechCass [~ Top NIIN Drivers (oescencins ]
WLS Reduction Dashboard | _ . __Top
Dats Updated: 8/27/2023 n M‘ NIIN = FRC IndFL:Ith:;ms | Neu_v FY22 DH WLS |FY23 DHWLS | Hrs Change e
nductions Change
Direct Hrs WLS Reduction 014086637 | FRCSW 6 0 287 365 0 464
Direct Labor HrWLS Reduction Labor Expended Over WLS 014652501 | FRCSW | 42 0 27 35 0 317
-
015288338 | FRCSW 2 0 620 828 0 297
014456380 | FRCSW 3 0 104 193 0 267
o FRC SW 24 1 27 37 11 262
011589694
128% 135% 115% . FRCSE 14 0 20 30 0 0
FY23 Fy24 EY25 L J 100%
FRC SW 4 0 69 133 0 256
Projection [l Goal Market Basket 014476080
. R 1 0 N o | s
Cumulative Progress — CSE
_— — — — 014559797 | FRCSW 3 0 259 331 0 216
YTD Status -13.0% -21.4% -10.7% -12.1% 015288339 ERC SW 6 o 792 828 o 216
Savings $4,920,490 $1,053,291 $921,845 $2,945,353
Projections Work Order Details
Fraa| Fraa| Fras| Return | FY22DH | FY23DH | Hrs Wis
Direct Hr Change Goal -8% -16% -24% WO Nor FRC NN Date Act Ind Cond WLS WLS Change Change
Direct Hrs Std 12.8% 13.9% -11.9% | 55347338 | FRCSW | 014086637 | 10/20/2022 | A 287 365 0 77
Avg. Direct Hr WLS 375 479 450
8P $5,171,472 $8,758,515 $7,960,636 | 55381140 | FRCSW | 014086637 | 12/1/2022 A 287 365 0 77
Component Unit Price (CUF) 0.7% -9.6% -8.0% A7 e . R S e
43 | FR 014086637 | 1/25/2023 p 7 77
Fug. CUP Price $19,496 $25,413 $25.484 55472648 | FRCSW | 014086637 5/202 28 365 0
£8P $454,591 $21,291,226 520488541 | 55472751 | FRCSW | 014086637 | 2/15/2023 P 287 365 0 77
Support Hr 5td -4.0% 13.4% 14 6% e _
g, Suppart Hr UILS o =g 162 | 55680473 | FRCSW | 014086637 P 287 365 0 77
LEF 437,164 %2012 $2377.2
e pe0Laeee $2377.251]) 55680048 | FRCSW | 014086637 P 287 365 0 77
Material Std -0.9% -25.8% -25.2%
Avg. Material WLS $11,236 $14,680 $14,511 | 55586331 | FRCSW | 014652501 P 27 35 (4] 8
AEP $580,040 25,051,443 $26,168,756
Stabalized Rate e =16 13 16| 55586334 | FRCSW | 014652501 A 27 35 0 8
Avg. Stabzlized Rate $166 3168 168 _ . . N
ABP -$5,734,086 -$10,506,067 -$11,263,580 || 55586336 | FRCSW | 014652501 A 27 35 0 8
Mumber of Inductions 5721 6,915 8,558 55586337 | FRCSW | 014652501 i 27 35 0 3
*FY23 Projection= ba=ed on actual to date and remaining |27 Plan
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I  FY Inducted FRC Al v | TechClass
D-Level Direct Labor Hrs Expended on Scrap OoTime

Data Updated 8/27/2023

9% Direct Labor Hrs Expended on Scrap Scrap Rate Scrap Hours - 5 Year Trend
&
J0K
sk 4.7% 5%
200K e
50K %
100K 2%
50K 19
Total Hrs Expended 4 652 Total Cost Expended on $766,325
0K 0%
on Scrap ! Scrap ! - p— —
B Total Direct Labor Hrs [ Scrap Hrs 3% Direct Labor Hrs Expended on Scrap
NIIN H Scrap Rate Scrap Hours Total Cost _
014467874 £3 4% 773.0 $136,435 Scrap Rate - 5 Year Trend
3313 $52,351 14,7% 15%
012204432 2128 $33623
015221435 1875 $33,085 o
012489207 1758 $27,776 o
014063444 1676 $26,480 100
013513373 1488 $23,516
000049856 1415 $22,363
001674369 1393 $22,007 . 7.3%
013148546 126.6 $20,000 B -
000049870 1154 $18,870 )
013087877 1158 $18.293
011435706 106.8 $16,871
008721731 740 $11,695 oK 0%
011677482 543 $9,575 FY21
013093807 435 $8,737
AP ETY can &8 524 [l Inductions Returned "A” [l Inductions Returned “Scrap” 3% Scrap Rate

24

*Netrics are based on closed WOs and aggregated by FY.
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Beyond Economic Repair (BER) Request Summary

Performance to Plan (P2P)

BER Cost

$7,279,124

Original CUP Cost

$14,576,014

Scrap Cost

$1,769,935

BER by NIIN

Niin F
004948606
014871910
014865747
004798749
000030392
012132229

Nomenclature
STRUT ASSEMBLY,RIGH
FUEL CONTROL,MAIN,T
FUEL CONTROL,MAIN,T
SHOCK STRUT ASSY,LA
DRAG BRACE,LANDING
LAMNDING GEAR,RETRAC

FIC
JAXL
GUQB
B72B
JAXO
JAX4
RKY1

Decision TAT

Goal: 90% < 5 work days

68%

Funding TAT

1c

JAXL
XDL3
KCV4
JAXOD
JAX4
RKY1

60%

Goal: 90% < 14 work days

Site
FRC SW
FRCSE
FRCSE
FRC SW
FRC SW
FRC SW

5 Year Trend

Site
(Multiple values)

340M

530M

520M

S10M

30m

Fy21

BER Requests

Inductions

469

# of BER Requests

B BER Cost M Original CUP Cost

Funded

Scrapped

Cancelled

In-Work

# of BER Approvals

274

186

Approval %
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%

BER Cost
$999,292
$814,654
$537,792
$531,779
$415,209
$391,456
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Work Order Effectiveness Drilldown Dashboard

FRC | ]
WL Type : v |
Niin [Gan -
FIC [ -
e [tam -

Work Order
Effectiveness

Oct Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

B ictuzi Procuction  lPIzrnsd Production

Repair Turnaround Times

21 TAT Trend by WO Count
Engineering _
sed (o) 1500
PTAT
500
134
o
RTA
0 200 400 600

60%

Goal: S0% of work orders
\wait < 3 days for 2 logistig

Manpower

: —— i
b 100.0%

Material

element.

Infrastructure

96.3%
93.4%

99.8%

99.9%

61.8%

99.5%

100.0%

99.6%

100.0%

96.0%
100.0%

Green: =90% of work orders
Yellow: = 80% of work orders
Red: < 80% of work orders
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Production Delay Dashboard

Objective: Enable on-time delivery of compenent production by identifying and mitigating the root cause drivers of production delays responsible for missed on-time delivery. Data current through 8/27/2023.

100 0f 213

Target

90%

Rank .. Site HOFNIIN MNomenclature Prod to Reg oTD GaptoReg. NMCS Impact*
CONVERTER,
1 FRCSE 011794064 5 13% 34 0.26
LIQUID OX
2 FRCSE 011520879 ACTUATOR,EL.. 16 36% 28 0.00
ACTUATOR
3 FRCSE 011240903 8 23% 27 0.00
ASSEMBLY
HEAT
4 FRCSE 011544774 0% 25 0.00
EXCHANGER,F..
FUEL CONTROL,
5 FRCSE 014871910 ' 16 39% 25 0.00
MAIN.T
Work In Process (WIP)
WO Nbr Niin Nomenclatura RShop | IWST PTAT Days IP Delay Time
31038890 004546297 | DETECTOR ASSEMELY 62322 | P-3 3,769 ]
31139178 35868 | LAUNCHER,GUIDED 62328 20 3632 2277
31270290 | 014535868 | LAUNCHER,GUIDED ¥AGT XAGT |FRC.. 62328 20 3,398 ]
31279459 | 012571968 | RACK.BOMB EJECTO.. 5810 SB10 | FRC.. | 62328  Common 3,439 0
31280102 8 5B10 | 5B10 |FRC.. 62328 | Common 3,439 0
31327331 8 5B10 | 5810 62328 | Common 3,385 o
31327334 968 5B10 | 5810 62328 | Common 3,358 o
31327388 014584834 | LAUNCHER.GUIDED WN47 WN4T | FRC .. | 62328 | Common 3391 o
31327395 | 014584634 | LAUNCHER.GUIDED WN47 WN47 | FRC .. | 62328 | Common 3,351 o

NMCS Degrader Analysis >

*#NMCS Impact: Avg NMCS AfC per month

Root Cause Anal

Inductions to Plan (12P)

ysis

- Productions to Plan (P2P)

Ret Cond (12 P}

1432

il

on-Time Delivery (FE)

Ret Cond (P2P)

(Multiple values)

Overdue WIP

-

2,413
2K 1,716
G 840
o« [INESS
Delayed WIP
-— HOFNIINs Overdue
Delay Desc ° wo aty Impacted wip
Routed parts 150 35 126
Material laa 39 119
Capacity Constraint 119 27 34
Equipment 43 7 32
Manpower 37 1 18
Additional processing 32 14 28
Engineering/Technic.. 26 12 22
BER 15 & 13
E&E 7 3 4

Planned Q

Production
Delay Trends

Leue

21%

Avg Days IP

Routed parts

i %

62%
BvgDaysin

Opn

377 265
517 272
68 39
165 55
224 63
543 92
308 101
156 88
338 23

Material

17%

WoE 69%
DLA WOE 6968
AV SUP WOE 73.3%

4to30Days  48.8%

e

DLA WOE Misses | 3t0800ays  27.5%

290 to 180 Days 13.2%

>180 Days a5%

8to30Days 27-3%

MAVSUP WOE 31t090Days 136%

[Misses 90to180Da. 91%

>180Days  50.0%

Unplanned
Queue
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AIRCRAFT, COMPONENTS Demand Plan.

Hours Selection

Commeodity FRC PEO
Customer Location PMA

Event TMS

Event Type Workload Type

Current Performance

On-Time Delivery

Target: 88%

Forecast Accuracy

133.2%

Target: 96%-1108%

Total Direct Hours
2,000,000
1,223,707 1,226,448 1,180,076 1,168,072
718,011 804,347 1,119,545
[ ® N
789,450
Fy22 FY23 FY24 FY25 FY26 FY27 FY28 FY25
Inductions
13’000 12,905 12,816 12,897
12,000
11,200
FY22 FY¥23 FY24 FY25 FY26 FY27 FY28 FY29
Workload Breakdown- Next 5 years
COMPONENTS
C
S oom 1 asm B AIRCRAFT
586k
1.00M
0.00 —
FRCE FRCSE FRCSW FRCWP

Efficiency to WLS

Target: 98%

Capability Establishment (P2P)

Target: 968%

Market Share

TBD

Target: TBD

Forecast Variability

TBD

Target: TBD
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% of Core NIINs Receiving Minimum
Organic Repair Volume

-% with Organic DSORs Assigned

-% with Organic Capability Established

% of Core NIINs Receiving Minimum Organic Volume by IWST

100%

Electronic Warfare, 46%
Instruments, 51‘?-1:\

Dynamic Components, 75%
Miscellaneous, 77%

Miscellaneous Aircraft Components, 37%

Electrical, 33%
Landing Gear, 78%

Pneumatics, 86% ) .
" Hydraulic, 75%

Airframe Structures, 54%

Avionics, 62%
Engine Components, 74%

29

56.7%

83.1%
72.6%

IWST

FSC

DSOR Assigned

FIC/IIC

NAVSUP & PBL/PPP Volume (Last 5 years)

FIC
FEEB

DJAB

HLLB

YGE9

JEBB

DRTB

NU43

WLz23

Q
Inc

R3Fs

T400

WXAL

YGE9

X858

NU43

YTM7

WL28

Q
NIIN

012484140

013024410

0151725844

013514850

014668717

015554504

0154315381

013161820

010798708

0160763871

014552588

016270348

Q

Momenclature

HOOK, HOIST

TRAMNSFORMER,
POWER
(COMTROL,ELECTRIC

LINER,COMBUSTION
CH

MNOZZLETURBINE,..

CYLINDER AND
PISTON

BLADE
ASSEMBLY,AIRC

TANK,FUELAIRCR...

TRUNNION
ASSEMBLY, M

SUPPORT
ASSEMBLY,FR

GEARBOX ASSY,MAIN
R

TANK,FUELAIRCR...

SHOCK
ARSORRFR.DIRFCT

FsC

Unknown

Electrical

Engine
Components

Engine
Components

Landing Gear

Dynamic
Components

Airframe
Structures

Landing Gear

Engine
Components

Miscellaneous
Aircraft
Components

Airframe
Structures

Landing Gear

Capability Establi...

NIIN

IWST
H-53

FA-18A, FA-
188, FA-13C,
FA-18D, F/A-

H-53

H-53

F/A-18E/F/G

F/A-18E/F/G

F/A-18A/D

H-53

F/A-18E/F/G

F/A-18E/F/G

Organic
DSOR

FRCE

FRCSW

FRCE

FRCE

FRCSW

FRCE

FRCSW

FRCSW

FRCE

FRCE

FRCSE

FRCSW

Core Type

DMISA

Current

Organic Q

Capability
Complete
Capability
Under
Responsible
Shop Review
Complete
Capability Exists
Complete
Capability Exists
Under
Responsible
Shop Review
Under
Responsible
Shop Review
Under
Responsible
Shop Review
Under
Responsible
Shop Review
Complete
Capability Exists

Complete
Capability Exists

Under
Responsible
Shop Review

Under

Resnansihle

Core NIINs Receiving
Insufficient Organic Volume

Insufficient Organic Volume

Organic
Volume
Required

48.5%%

43.3%

49.8%

49.8%

48.7%

58.7%

48,794

53.2%

43.8%

58.7%

48,794

43.3%

Organic Total

Volume  Organic

Received  Volume
A

34. 119

222

135

30

45

12

39.204 143

40.0% 2

83

i3

42.9% 3

43.4% 43

5 1 3 Data
Model
22,303 [ e
L
Total Total

PEL/PPP  NAVSUP Total
Volume  Volume  Volume
o 344 344

222 406 627

135 240 375

30 48 79

o 121 121

12 19 31

o 385 385

0 5 5

83 121 204

i3 29 42

o T T

o 98 98
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FRC ™S PEO

Capability Establishment (P2P)

54.4%

Capability Establishment Projects by Delivery Date

18

14
12
On-Track
10
M On-Track
8 M Low Risk
LOW RIS K M High Risk
6
M No Status
. ) 4
High Risk 19
: -
0 | 7 I
No Status Rs: feld & o3 el rea ea o o o
N U & U AP Ui A8 Ui Ul e
& < ¢ < ¢ < ¢ & €
Capability Establishment Projects Barriers
New Project split, limited repair and overhaul both Training started 1/22/2024 NAVSUP
Q Q Q Q Q CE Q Q Q Q  FsC Q Q Q Q Q being worked simultaneously lem;zrzn: :Eé):; e A ::nﬁnng
FRC Site AJE/C TMS Series YiN NIIN PN FSC Description NOMENCLATURE ECD RAY/G Barrier COMMENTS . = 2
F
FRCSE Jax C E2/C2 D - 3211185 123AMsS... 1680 TBD Actuator Assembly, FY23/Q4 - Declaration |
1 Aileron, Droop
FRCSE Jax C F-5 F-N = 14191020 14-23010- TBD TED F-5 Wing FY25/Q4 Awaiting Project unfui
T01 Funding awaiting PM
confirmatior
FRCSE Jax C F-5 F-N = 14191091 14-23010- TBD TED F-5 Wing FY25/Q4 Awaiting Project unfui
T03 Funding awaiting PM OEM eval test equi for repairs.
confirmatior  Jraining scheduled 8/2024. Corona working Training/Demo
it G leted 6/2023,
FRCSE Jax c F-18 EF - 010881539 6147728  TED TED Valve, Venturi & Shut OFf | FY24/Q2 - CEworkshee | [RSSERERIEESIEE IS i el
(Red) finalizing QR CMMs to complete CAP...
induction scl

30
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