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Abstract This paper presents a study on the effectiveness of "condition-based maintenance plus" (CBM+)
implementation in weapon systems through RAM-C (reliability, availability, maintainability, and cost)
analysis. The aim of this study was to assess the effect of CBM+ application on RAM-C parameters and
identify the potential benefits and challenges associated with its adoption. The key parameters
considered in the study are key performance parameters, such as operational availability, and key system
attributes , such as operating and support cost. The study employed modeling and simulation to assess
the performance, reliability, availability, and maintenance cost of weapon systems. A radar system was
used as a case study. The results presented in this study have practical implications for defense industry
professionals, system designers, and decision-makers involved in optimizing the maintenance processes

of weapon systems through CBM+ adoption.
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Cry= CM Labor Cost + CM Part Cost
Cpyy= PM Labor Cost + PM Part Cost
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Fig. 1. P-F curve (source: CBM+ DoD Guidebook [12])
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Table 1. Information on CBM+ target devices

Information name Power Amplifier Module Refrigerant Compressor Air Compressor Assembly
Quantity per system 64 2 2
Unit price 3,500,000 2,722,572 1,400,000
Replacement rate 0.9 0.9 0.9
Repairable rate 0.9 0.9 0.9
MTTF 91,048.11 158,874.6 194,293.9
Replacement time (hr) 2.6 38.4 38.4
\)gigfv?rt Direct repair time (hr) 3.9 57.6 57.6
Item repair time (hr) 34.4 720 720
Replacement time (hr) 0.6 4 4
With CBM+| Direct repair time (hr) 0.9 6 6
Item repair time (hr) 34.4 720 720
PM / Inspection RF signal receiver check Refrigerant leakage check Dry air leakage check
PM interval (hour) 4,380 (6 months) 4,380 (6 months) 4,380 (6 months)
PM time 0.33 0.33 0.33

Table 2. Mean downtime (MDT) and availability (Ao) estimation results from simulation

With CBM+
dice Without
Indicator CBM+ Power Amplifier Refrigerant Air Compressor All 3 devi
Module Compressor Assembly evices
CM MDT 1,648.39 1,480.28 1,603.92 1,612.03 1,399.46
PM MDT 1,387.67 1,381.00 1,381.00 1,381.00 1,367.67
Ao 96.53% 96.73% 96.59% 96.58% 96.84%

Table 3. Mean downtime (MDT) and availability (Ao) difference from without CBM+ application

Value difference from without CBM+
Indicator _ )
Power Amplifier Module Refrigerant Compressor | Air Compressor Assembly All 3 devices
CM MDT -168.1 -44.46 -36.36 -248.92
PM MDT -6.67 -6.67 -6.67 -20
Ao 0.20% 0.06% 0.05% 0.31%
Table 4. Cost estimation results from simulation (in million KRW)
With CBM+
Cost Without CBM+ e : .
Power Amplifier Refrigerant Air Compressor All 3 devices
Module Compressor Assembly
CM labor cost 1,057.47 1,052.30 1,055.88 1,056.17 1,049.41
PM labor cost 55.51 55.24 55.24 55.24 54.71
CM repair parts cost 348.24 348.24 348.24 348.24 348.24
PM repair parts cost 44.07 44.07 44.07 44.07 44.07
Total cost 1,505.29 1,499.85 1,503.43 1,503.72 1,496.42
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Table 5. Cost difference from without CBM+

Cost difference rate from without CBM
cost Power Amplifier Module | Refrigerant Compressor |Air Compressor Assembly All 3 devices
CM labor cost -0.49% -0.15% -0.12% -0.76%
PM labor cost -0.48% -0.48% -0.48% -1.44%
CM repair parts cost 0.00% 0.00% 0.00% 0.00%
PM repair parts cost 0.00% 0.00% 0.00% 0.00%
Total cost -0.36% -0.12% -0.10% -0.59%
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