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Abstract Currently, rapid and effective maintenance is considered a key factor in military radars, and
the introduction of CBM+(Condition Based Maintenance Plus) technology is becoming increasingly
important. Accordingly, research on monitoring data storage methods has become a primary concern to
improve the performance of radar systems and maximize maintenance efficiency. This study evaluated
CBM+based monitoring data storage methods to introduce CBM+ technology to radar systems. The CBM+
data table can be applied to radar systems, which includes information on sensors and follows the
OSA-CBM (Open System Architecture-Condition Based Maintenance) framework of the U.S. military, and
consists of the following: Level 1, Human-computer interactions; Level 2, Business processing layer:
Level 3, Data layer; and Level 4, Base layer. Furthermore, a data storage structure capable of stably
collecting, storing, and utilizing time-series data in radar state monitoring was proposed. Finally, storage
structures according to the users of the radar system can be defined from the perspectives of At System,
On System, and Off System, and storage plans consisting of local state storage, HUMS, and MDR can be
applied by integrating them.
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Table 1. Effect of applying CBM+

2007 AH-64 UH-60 CH-47
# of Aircraft 184 145 30
MMH Avoided 6,652 3,820 923
Hours Reduction in
MTF hours 736 514 42
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Fig. 1. OSA-CBM software architecture in RADAR
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Fig. 2. OSA-CBM data storage architecture in RADAR
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Table 2. U.S. military's CBM+ data table
Information provided Details
CBM Does the sensor supply information to
(Y/N) the CBM system?
Prognostics Does the sensor feed information to
(Y/N) the prognostics system?
BIT/BITE Does the sensor provide information to
(Y/N) the BIT/BITE?

Is it common to apply a sensor to a

t Y/N
Weapon system (Y/N) weapon system?

Data measurement Units/types of data being measured

Displaying the data cycle in

Data frequency bits/seconds
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Table 3. U.S. military's CBM+ data table utilization plan

Shortest Horizontal Distance of Materiel [m]
Sensor name
CBM Prognostics BIT/BITE | Weapon system Data measurement Data frequency
Mass air flow sensor Y N Y N Gas mass flow rate 00
Venturi meter & dalltube N N N N Hydraulic flow rate -
Electric resistance sensor Y N Y N Liquid flow rate -
Piezo-film or piezoelectric Y N Y N Mechanical-rotational torque 00
sensor

Thermistor Y N Y N Liquid temperature 00
Y N Y N Liquid temperature 00

Thermocouple
Y N Y N Gas temperature 00
Piezoelectric pressure Y N Y N Gas static pressure -

sensor
Digital voltmeter Y N Y N Electrical voltage =
Hall effect sensors N Y N N Voltage -
Built-In-Test N N Y N Continous amplitude -
CT sensor N Y Y N High current AC =
= Qlofof gttt o] wf, Au|o) e BUE A AlA
4 d|o]Ejuo /\(DB)‘— o} e AL TIEAA £4
Client
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REST AP|
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Fig. 5. Data Processing procedure chart
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