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A Study on Improvement of a Bridge Communication System
Malfunctions in a OOO Class Submarine

Yoon-Jun Son*, Kyumin Kim
Defense Agency for Technology and Quality
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Abstract This paper describes the improvement of a bridge communication system malfunctions in the
OQO class submarine. A bridge communication system in the OOQO class submarine is one of the main
systems used during operations and has been set up with an Integrated Communication System (ICS) for
command and control onboard as quickly as possible. On the other hand, there are frequent
malfunctions of a bridge communication system during quality assurance activities, such as self-tests and
sea trial tests. In particular, malfunctions occurred after it operated under the sea and floated to the
surface. Therefore, this paper proposes a solution to improve persistent malfunctions by analyzing their
causes and estimating the most probable cause. Through a simulation with Midas NFX, a method for
improving the structure of the equipment was derived. The reliability of a bridge communication system

was secured through environmental tests similar to real environments by making a prototype.
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(b) Bridge of submarine

(a) Submarine

Fig. 1. Submarine and bridge including bridge
communication system
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Fig. 2. Process to develop and verify improvement of
a Bridge Communication System
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Fig. 3. Switch, speaker/microphone
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Fig. 4. Installation of a switch, a speaker/microphone at
OQO class submarine bridge
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(a) Switch

(b) Cable connector assembly

Fig. 5. Switch, cable connector assembly in a switch
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Table 1. The type of malfunction causes and their
verification
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Cause Coding error Cable
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Table 2. Simulation parameters

Material Density Modulus of
ateria [kg/m3] Elasticity[GPal
Body POM 1400 2.9
Cable Neoprene 1000 0.0061
rubber
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Fig. 7. Cable connector assembly with pressure diagram
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Fig. 8. Crack depth vs. pressure
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Table 3. Configuration of pressure test

Statement Ist test 2nd test
© 1:(}313553 lrl>ar) 12 min 50 sec 2 min
(aIt)h;Sebir) 10 min 17 h 24 min
(SOP?SSS Sar) 9 min 20 sec 2 min

Fig. 9. Pressure chamber and test pump
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Fig. 10. Pressure gauge at (a) Phase 1 and (b) Phase 2
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Fig. 11. Switch disassembled after 1st test
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