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Abstract In the case of large combined weapon systems, such as submarines, the application, and
verification of methods of setting the reliability, availability, and maintainability (RAM) target values for
conventional weapon systems are limited. Submarines are complex weapon systems with the
characteristics of the diversity of operation mode summary and mission profiles (OMS/MP) as well as
equipment complexity because they are composed of multiple weapon systems, such as sonar systems
and armed systems. Therefore, this study analyzed the development cases of existing weapon systems,

e., the RAM target value-setting cases, and derived the problems and limitations of the cases to present
measures to improve the setting and verification of the ram target values of submarines. In addition,
submarines operate around the world and have different operating and maintenance conditions.
Therefore, a submarine's ram target values should be set and verified centering on the mission essential
equipment and mission critical equipment, instead of all components that constitute weapon systems.
This study examined a method to verify the required performance RAM target-value setting, considering
the characteristics of submarines as well as the physical performance requirements for the systems and
equipment of submarines that must be considered when implementing national defense acquisition

projects for submarines.
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Table 1. Comparison of RAM Target Setting Methods

Meth | Similar equipment| Field operation
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Table 2. Setting Result of the Target Value about
OMS/MP & RAM

Trainin
L. Battle Ob'servat Net- Central Revie g
Mission . ion Compu
Drill work w | Suppor
control ter B
Subtotal | 320 322|320 320 | 326 | 320
Operation| p44 | 132|320 320 | 24 | 196
Total
uptime IT*E; 0| 18 | - | - |206| 48
B N T I I
Sub-total | 16 14 16 16 10 16
o | TPt as |13 (15| 15 |9 | 1
oown | Mlmem| 7 s |7 7 [
TPM | 8 8 8 8 8
"ALDT 1 1 1 1 1 1
Totlal Time 336 336 336 | 336 | 336 | 336
Training Observ Central Trainin
o Battle . Networ .
Mission Drill ation K Compu | Review g
Profile control ter Support
Cperdior| 244 | 132 | 320 | 320 | 24 | 196
gz‘gﬁig‘: 76% | 41% | 100% | 100% | 8% | 61%
L Inherent | Achieved |Operational ... | Maintain
Mission | okl | Availability | Availability | "2 | obiliey
Bg‘rtgf 97% | 9% | 95% | 68hr | 2hr
Chsenaion | 500 | 950, | 96% | 119hr | 5hr
Network 98 % 96 % 95 % 288 hr 6 hr
Cg;“;;fle | 8% | 9% | 95% |288hr | Ghr
Review 96 % 97 % 97 % 22 hr 1 hr
Ef;ggf 97% | 9% | 9% | 176 hr | 6hr

* ALDT: Administrative and Logistic Delay Time, TMT: Total
Maintenance Time, TCM: Total Corrective Maintenance time,
TPM: Total Preventive Maintenance time
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Table 3. Problems setting RAM target value using
OMS/MP

Problems

Many cases of undefined RAM provisional target values
not set

Lack of experts in related institutions

RMA Target value not considered by verification method
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Table 4. The Number of Equipment according to the
mission criticality of a submarine

Mission - Mission | Mission T-otal
. . Mission . Equipment
Sortation |Requirem Degradati not
Importance count
ent on affected -
(Lv 1~5)
Bquipment| 5 132 106 35 304
Count
Mission
Major 163(54%) -
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Table 5. Reliability Target Values of Mission Major

Equipment

Mission Type of MTBF

Critical Equipment A(106) (Hour)

Mi'ssion 15 o'ther types of 14717 68
Requirement ship structure

Mission 60 other types of
Importance bulkhead structure 26,524 38
Total of Mission Major Equipment 41,241 24
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Table 6. Operational and maintenance cycle of
submarine (Field maintenance Criteria)

Months | 1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11

Operation

Field 2.5M

Field 45M
Months

13| 14 15| 16 18 20| 21} 22| 23] 24

Operation

Field 2.5M

Field 45M
Months

26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 30

Operation
Field 2.5M
Field 45M
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