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Model File

Model File Format is XML standard
Includes a DTD for validation

Custom metric classes can be created
Database connectors can be created modularly
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Library

« All the functionality of the Work
Scope Optimizer is available
through the library T N ¥

 Example in MATLAB of opening ’ : ‘:D IR e

1010 101001101 10 10u 101y,

and manipulating a Work Scope -‘”““r-‘f A
Optimization Model, run 15’%’,&?‘?'&? :

optimization
 JAVA doc
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MPACT

Fleet Simulator

e Event Driven simulation

e Events dictate transitions
between states

Fleet Simulator

Retire

On-Wing

Engine Failure

Schedule Maintenance

—»MComplete Maintenance—»EPut On Wing
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IMmPACT.

Fleet Simulator &

Select Serial Numbered Engines

I |

| Select Group |
— Create a Simulation _

| Specify Initial States |—

| | [ Faied ]

Y

Specify a Start Date

v

Specify a Fleet

Specify Simulation /

Specify Configuration Information per Engine

Conversion Factors by Group

Usage Rates by Group

Retirement by Group

Active Engines by Group

Parameters Timeline

Define more

Simulations? No—p>1 Run Simulation Batch

Y
A;

Fleet Simulator

View Results

Compare Results

Export Results
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Fleet Simulator

Get Simulation from Batch
Queue

44 Initialize Event Queue

More Simulations in
Batch?

www.impact-tek.com

v

| Initialize Spares Pool I

\

y

| Initialize On-Wing Pool I

\

A

Initialize Simulation
Parameter Change
Schedule

Fleet Simulator

\

A

No
L —— | Evaluate Current Status
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Process Event

Get Next Event

Add Corrective Event
to top of Queue

No Yes

Satisfactory or
Impossible to Correct?




Fleet Simulator

Fleet Simulator

Identify Event
Type

A 4

A 4

A 4

A 4

A 4

Schedule
Maintenance

Complete

Maintenance

Engine Failure

Retire Engine

Put On Wing

Change Engine
State to “Shop”

Change Engine
State to “Retired”

Change Engine
State to “On-
Wing”

]
Determine Work
Scope based on

primary failure

Enqueue Engine
in Spares Pool

Issue “Complete
Maintenance”
Event on
completion date

www.impact-tek.com

Pull Engine Off
Wing

Pull Engine that
has been on-wing
the longest

Remove from
Spares Pool

Issue “Schedule
Maintenance”
Event

Enqueue in On-
Wing Pool

Determine Failure
Date

Issue “Engine
Failure” Event
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN Curr State

ESN1 On-Wing

ESN 2 On-Wing

ESN 3 On-Wing

ESN4 On-Wing

ESN5 On-Wing

ESN 6 On-Wing

ESN7 On-Wing

ESN 8 On-Wing

ESN 9 Spare

ESN 10  Spare

ESN 11  Failed

ESN 12 Failed
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Schedule Maintenance |

Schedule Maintenance |

A
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

Spare

Spare

Shop

Shop
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> IMPACT.

Command ESN  Curr State : V
ACC ESN1 On-Wing H |

ACC ESN 2 On-Wing

ACC ESN 3 On-Wing

ACC ESN4 On-Wing

ACC ESN 6 On-Wing

ACC ESN7 On-Wing

|
;
|
ACC  ESN5 OnwWing | |
?
?
?

ACC ESN8 On-Wing

ACC ESN 9 Spare D

ACC ESN 10  Spare D

ACC ESN 11  Shop Enqueue in Spares Pool

ACC ESN 12  Shop

ceccccccccada
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

On-Wing

Spare

Spare

Spare

Shop
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Enqueue in Spares Pool
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> IMmPACT.

Command ESN  Curr State Gﬁ) : V

ACC ESN 1 Shop Predict Completion

ACC ESN2 On-Wing : |

ACC ESN3 On-Wing : |

ACC ESN4  On-Wing : |

ACC ESN5 On-Wing H |

ACC ESN6 On-Wing f |

ACC ESN7 On-Wing H |

ACC ESN8 On-Wing - |

ACC ESN 9 Spare

ACC ESN 10  Spare

ACC ESN 11  Spare

ACC ESN 12 Spare

............
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> IMPACT.

Command ESN Curr State Gﬁ) @ V

ACC ESN 1 Shop Enqueue in Spares Pool

ACC ESN2 On-Wing : |

ACC ESN3 On-Wing : |

ACC ESN4  On-Wing : |

ACC ESN5 On-Wing f |

ACC ESN6 On-Wing f |

ACC ESN7 On-Wing F |

ACC ESN8 On-Wing : |

ACC ESN9 On-Wing

ACC ESN 10  Spare

ACC ESN 11  Spare

ACC ESN 12 Spare
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ImPaACT.

Command ESN Curr State Gﬁ) @

ACC ESN1  Spare Put On Wing |

ACC ESN 2 Shop Predict Completion |

ACC ESN 3 On-Wing

ACC ESN 4 Shop Predict Completion |

ACC ESN 5 Shop Predict Completion |

ACC ESN6 On-Wing

ACC ESN 7 Shop Predict Completion |

ACC ESN 8 Shop Predict Completion |

ACC  ESN9 On-Wing ; |

ACC  ESN10 Spare Put On Wing |
L

ACC ESN 11  Spare Put On Wing |
|

ACC ESN 12 Spare Put On Wing |

.
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®
Command ESN  Curr State Gﬁ) @ i V

ACC ESN2  Shop |

ACC  ESN3 On-Wing ; |

ACC ESN4  Shop |

ACC ESN5  Shop |

ACC ESN6 On-Wing ; |

ACC ESN7  Shop |

ACC ESN8  Shop |

ACC ESN9 On-Wing

ACC ESN 10 On-Wing

ACC ESN 11 On-Wing

ACC ESN 12 On-Wing

www.impact-tek.com © 2009, Impact Technologies, LLC — All Rights Reserved 16




Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

Shop

On-Wing

Shop

Shop

On-Wing

Shop

Shop

On-Wing

On-Wing

On-Wing

On-Wing
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

Shop

On-Wing

Shop

Shop

On-Wing

Shop

Shop

On-Wing

On-Wing

On-Wing

On-Wing
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

Shop

On-Wing

Shop

Shop

On-Wing

On-Wing

Shop

On-Wing

On-Wing

On-Wing

On-Wing
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

Shop

On-Wing

Shop

Shop

On-Wing

On-Wing

Shop

On-Wing

On-Wing

On-Wing

On-Wing

www.impact-tek.com

Enqueue in Spares Pool

Enqueue in Spares Pool |

Enqueue in Spares Pool |

Enqueue in Spares Pool |
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Command ESN  Curr State @? @G) g@ ; V

ACC ESN1 On-Wing : |

ACC ESN 2 Spare

ACC ESN 3 On-Wing Predict Completion

ACC ESN 4 Spare

ACC ESN 5 Spare

ACC ESN6 On-Wing Predict Completion |

ACC ESN7 On-Wing ; |

ACC ESN 8 Spare

ACC ESN9 On-Wing

ACC  ESN10 On-Wing P

ACC ESN 11 On-Wing : |

ACC  ESN12 On-Wing ; |
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ImPaACT.

Command SN Curr State Gﬁ) @ (%@ ;

ACC ESN1 On-Wing : |

ACC ESN 2 Spare Put On Wing

ACC ESN3  Shop |

ACC ESN 4 Spare

ACC ESN 5 Spare Put On Wing

ACC ESN 6 Shop

ACC ESN7 On-Wing

ACC ESN 8 Spare

ACC ESN9 On-Wing

ACC  ESN10 On-Wing P

ACC ESN 11 On-Wing : |

ACC  ESN12 On-Wing ; |

>

www.impact-tek.com © 2009, Impact Technologies, LLC — All Rights Reserved 22




Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

On-Wing

Shop

Spare

On-Wing

Shop

On-Wing

Spare

On-Wing

On-Wing

On-Wing

On-Wing
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> IMmPACT.

Command ESN Curr State @? @G) (S)@ ; V

ACC ESN1 On-Wing : |

ACC ESN2 On-Wing

ACC ESN3  Shop |

ACC ESN 4 Spare

ACC ESN5 On-Wing

ACC ESN 6 Shop

ACC ESN7 On-Wing

ACC ESN 8 Spare

ACC ESN9 On-Wing

ACC  ESN10 On-Wing ; |

ACC ESN 11 On-Wing : |

ACC ESN 12 On-Wing ; |
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

SN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

On-Wing

On-Wing

Shop

Spare

On-Wing

Shop

On-Wing

Spare

On-Wing

On-Wing

On-Wing

On-Wing

www.impact-tek.com

Enqueue in Spares Pool |

Enqueue in Spares Pool |
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s 1 s § § G S -

ACC ESN1 On-Wing Predict Completion |

ACC ESN2 On-Wing : |

ACC ESN 3 Spare

ACC ESN 4 Spare

ACC ESN5 On-Wing

ACC ESN 6 Spare

ACC ESN7 On-Wing

ACC ESN 8 Spare

ACC ESNO On-Wing : |

ACC ESN 10 On-Wing Predict Completion |

ACC  ESN11 On-Wing ; |

ACC  ESN12 On-Wing ; |

www.impact-tek.com © 2009, Impact Technologies, LLC — All Rights Reserved 26




Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN S

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

Shop

On-Wing

Spare

Spare

On-Wing

Spare

On-Wing

Spare

On-Wing

Shop

On-Wing

On-Wing

www.impact-tek.com
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN S

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

Shop

On-Wing

Spare

On-Wing

On-Wing

Spare

On-Wing

On-Wing

On-Wing

Shop

On-Wing

On-Wing
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ImPaACT.

o 1 s § &GS o

ACC ESN 1 Shop : |

ACC ESN2 On-Wing

ACC ESN 3 Spare E |

ACC  ESN4 On-Wing I |

ACC ESN5 On-Wing E |

ACC  ESN6  Spare 1

ACC ESN7 On-Wing E |

ACC ESN8 On-Wing E |

ACC ESN9 On-Wing E |

ACC ESN 10  Shop Enqueue in Spares Pool |

ACC ESN 11 On-Wing E |

ACC  ESN12 On-Wing 5 |
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> IMmPACT.
(e

Enqueue in Spares Pool |

ACC ESN 1 Shop

Com—manduM@?@G) g@?@
]

ACC  ESN2 On-Wing ; |

ACC ESN 3 Spare

ACC ESN4 On-Wing | |

ACC ESN5 On-Wing ; |

ACC ESN 6 Spare

ACC ESN7 On-Wing ; |

ACC  ESN8 On-Wing ; |

ACC  ESN9 On-Wing ; |

ACC ESN 10  Spare

ACC  ESN1l On-Wing ; |

ACC  ESN12 On-Wing ; |
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 9

ESN 10

ESN 11

ESN 12

Curr State

Spare

On-Wing

Spare

On-Wing

On-Wing

Spare

On-Wing

On-Wing

On-Wing

Spare

On-Wing

On-Wing

www.impact-tek.com

Retire

Retire
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Command

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ACC

ESN

ESN 1

ESN 2

ESN 3

ESN 4

ESN 5

ESN 6

ESN 7

ESN 8

ESN 10

ESN 12

Curr State G%

Spare

On-Wing

Spare

On-Wing

On-Wing

Spare

On-Wing

On-Wing

Spare

On-Wing

www.impact-tek.com
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IMmPACT.

Fleet Simulator

Complete Overhaul Fleet Simulator
S Every Time

1,800
1,700 A

1,600 |
1,500 |
1,400 -
1,300 |
1,200 - Fix What's Broken
1,100 - K
1,000 |
a00 -
800 -
700
600 -
500 -
400 -

CostPer Engine Flying Hours (LISD)

750 1,000 1,250 1,500 1,750 2,000 2,250
Average Engine Flying Hours per shop visit

B Minimal { Simulation Completed ) ® Maximal ( Simulation Completed)

Optimal { Simulation Completed )
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