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ISDD - Process Improvement
Cost Avoidance

Activity Original Process Process Projected
Description Improvement Cost Avoidance

Unit Production/ Factory Test  Manual TPS Development, Conversion of eXpress Diagnostics for Test Y1: $300K — $2.5M
Fault Isolation & Troubleshooting Executive
v2: $600K — $5.0M

Diagnostic & Engineering Duplication of schematics and Conversion of eXpress topology in RTAT for v1: $375Kk — $1.5M
Development functional drawing views 3rd party sharing / viewing
v2: $750K - $3.0M

Diagnostic & Engineering Duplication of processes Using eXpress (via FMECA Plus) as common v1: $600K — $1.8M
Development (e.0. R, M, ILS, Test, Safety) source database sharing / leveraging

v2: $1.2M - $3.6M
‘. | |

Multiple Variant & Rapid Duplication of diagnostic design for Using eXpress to duplicate common v1: $250K — $1.25M

Prototyping every design variant diagnostic design

v2: $500Kk - $2.5M
! ! ! ! |

Operation & Support Data Independent data development for Using eXpress & STAGE as common data v1: $250K — $1.25M
Development each O&S requirement source for O&S documentation, e.g., IETM,
Runtime Reasoner, Training, Test Equipment v2: $500K — $2.5M
Requirements, Provisioning, etc.

Total Cost Avoidance - Year1 $8,300,000
Total Cost Avoidance - Year 2 $16,600,000
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Turnkey Balancing...

System Maintenance
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Reason for Replacement Cost per ltem

2
( ltem F'illurenﬁ.’mr out 1 ( Dngnoqtlc Amblgumr ) Prognoqtlcq } ( Czcheduled M'ilntemnce )

1 Master Cyl .244 204. 256.301

2 Brk Pedal 27.322 36.938 .000 .000 64.260
FR Line 21.295 26.689 .000 .000 47.984
RR Line 21.211 26.618 .000 .000 47.829
BL Sw .334 23.764 .000 .000 24.098
BL Sw Ad] .503 23.595 .000 .000 24.098
Brake Fluid .647 17.340 .000 .000 35.988
RS Line .478 15.731 .000 .017 63.227
FS Line .481 15.716 .000 .030 63.227
ECU .065 11.834 .000 .000 12.899
GF Sense .073 11.664 .000 .000 12.737
LF Valwves .296 2.314 .000 .000 6.610
RR Bulb .550 .341 .000 .000 .891
Fluid Low LED .011 .312 .000 .000 .322
LR Valves .154 .028 .000 .000 .182
F Damp Chmbr .627 .016 .000 .000 .643
Pump Relay .005 .010 .000 .000 .015
R Damp Chmbr .628 .003 .000 .000 .631
RF Valwves .504 .000 .000 .000 .504




Life-Cycle Performance Metrics

RAM-T Metrics

Reliability

Mission Length (for Reliability)
Inherent Availability

Operational Availability

Mean Logistics Delay Time (MLDT)
Mean Time to Repair (MTTR)

Mean Time to Replace (MTTR)

Mean Time to Isolate (MTTI)

Fault Detection

Fault Isolation to 1 ltem

Fault Isolation to 2 ltems or less

Fault Isolation to 3 ltems or less

False Alarm Rate (from diagnostics)
Failure Statistics

Failures

Unique Failures

Total Percentage of Possible Failures
Diagnostic Statistics

Detected Faults

Non-Detected Faults

Faults Isolated to Fault Group of Size 1
Faults Isolated to Fault Group of Size 2
Faults Isolated to Fault Group of Size 4 or Greater
Diagnostic False Alarms
Replacement Statistics

Removals

True Removals

False Removals

0.97681

2.50 hours
0.98858
0.86473

24 00 hours
106.369 minutes
75.854 minutes
30.515 minutes
96.70%

92 50%

92 51%

92 51%
0.959%

28.358
26.690
12.187%

27.422 (96.699%)
0.936 (3.301%)
25.366 (92.502%)
0.002 (0.007%)
2054 (7.490%)
0.272 (0.959%)

35.044
27.422 (78.250%)
7.622 (21.750%)

0.96994

2.50 hours
0.98464
081982

24 00 hours
104.042 minutes
72 613 minutes
31.428 minutes
94 72%

92 30%

92 30%

92 30%
0.829%

61.306
43.852
20.024%

58.070 (94.722%)
3.236 (5.278%)
53506 (92.296%)
N/A

4.474 (7.704%)
0.508 (0.829%)

74.700
58.070 (77.738%)
16.630 (22.262%)

0.96584

2.50 hours
0.98144
078728

24 00 hours
103.988 minutes
71.774 minutes
32.214 minutes
94 26%

92 18%

92 19%

92 19%
1.035%

111.532
57.350
26.187%

105.134 (94.264%)
6.398 (5.736%)
96.014 (92.181%)
0.004 (0.004%)
8.216 (7.815%)
1.154 (1.035%)

135.462
105.134 (77.611%)
30.328 (22.389%)




Maintenance Mix Balancing

Failure Statistics

Likelihood of Loss of Operation

Likelihood of Loss of Equipment

Likelihood of Loss of Life

Prognostic Statistics

Critical Failures Prognosed

Critical Failures Not Prognosed: Loss of Operation
Critical Failures Not Prognosed: Loss of Equipment
Critical Failures Not Prognosed: Loss of Life
Maintenance Statistics

Corrective Maintenance

Scheduled Maintenance

Maintenance due to Prognostics

Replacement Statistics

Replacements due to ltem Failure

Replacements due to Diagnostic Ambiguity
Replacements due to Prognostics

Replacements due to Scheduled Maintenance
Remaining Useful Life Per Replacement
Remaining Useful Life Per Early Replacement
Cost-Related Statistics

Wasted Item Cost

Wasted Item Cost due to False Removals

Wasted ltem Cost due to Prognostics

Wasted Item Cost due to Scheduled Maintenance
Cost of Extra Replacements

Cost of Extra Replacements due to False Removals
Cost of Extra Replacements due to Prognostics
Cost of Extra Replacements due to Scheduled Maintenance

100% at 1,280 hours
100% at 1,440 hours
62.0968% at 4,000 hours

N/A
2 780 (15.694%)
14.255 (30.486%)
0.677 (3.8620%)

54.646 (100.000%)
NIA
NIA

42157 (77.146%)

12.489 (22.854%)

NIA

NIA

1,392.812 hours (3.164%)
2,222.812 hours (4.791%)

274.53

274.53 (100.000%)
N/A

NIA

105.24

105.24 (100.000%)
NIA

N/A

100% at 1,360 hours
100% at 1,760 hours
61.537% at 4,000 hours

NIA
2.828 (20.004%)
10.622 (75.143%)
0.686 (4.853%)

51.753 (87.637%)
7.301 (12.363%)
NIA

39.143 (66.283%)

12.611 (21.354%)

NIA

7.301 (12.363%)
1,507.617 hours (5.347%)
2,322.021 hours (7.652%)

680.85

279.49 (41.050%)
N/A

401.36 (58.950%)
399.31

109.74 (27.483%)
NIA

289.57 (72.517%)

100% at 1,680 hours
100% at 2,000 hours
62.612% at 4,000 hours

N/A
2 800 (26.677%)
7.015 (66.830%)
0.682 (6.493%)

46.943 (72.724%)
17.607 (27.276%)
NIA

34.320 (53.168%)

12.623 (19.556%)

NIA

17.607 (27.276%)
1,634.176 hours (9.279%)
2,418.948 hours (12.072%)

1,162.97

276.79 (23.800%)
N/A

686.18 (76.200%)
694.67

109.26 (15.152%)
NIA

589.41 (84.848%)

100% at 1,520 hours
100% at 1,920 hours
61.904% at 4,000 hours

4.787 (27.007%)
2 787 (15.721%)
9.480 (53 484%)
0.672 (3.788%)

50.747 (90.984%)
NIA
5.029 (9.016%)

38.130 (68.362%)
12,618 (22.622%)

5.029 (9.016%)

NIA

1,480.756 hours (6.409%)
2,287 480 hours (9.290%)

392.29

279.03 (71.130%)
113.25 (28.870%)
NIA

133.24

110.55 (82.965%)
22.70 (17.035%)
N/A




