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Abstract

To enhance 'Underwater Kill Chain' capabilities, continuous surveillance assets are required; however, manned
submarines face tactical limitations in long-term ambush operations due to survivability risks. Conventional
Autonomous Underwater Vehicles (AUVs) also suffer from limited mission endurance as they consume most of
their battery energy during long-distance transit to the target area. This study establishes an operational concept
for a "Submarine-deployed Upright AUV" launched from torpedo tubes to overcome these limitations and
derives the Required Operational Capabilities (ROC). The proposed upright AUV complies with standard
533mm torpedo tube specifications and maximizes detection efficiency by utilizing its entire hull length as a
Vertical Line Array (VLA) in an upright bottomed position. The analysis quantitatively confirmed that the
system possesses an independent mission endurance of at least 14 days, requires an effective detection range of
2.9 km at a 2 km spacing, and necessitates underwater communication speeds of at least 500 bps. This study is
significant in concretizing a new underwater operational scheme based on Manned-Unmanned Teaming (MUM-

T) and providing quantitative performance indicators.

Keywords Underwater Kill Chain, Submarine-deployed Upright AUV, Concept of Operations (CONOPS),
Required Operational Capabilities (ROC), Manned-Unmanned Teaming (MUM-T)
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