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ABSTRACT 

At the IMO (International Maritime Organization), the second generation intact stability criteria for pure loss 
of stability are now under development. In its latest draft, vessels with extended low weather deck such as 
offshore supply vessels (OSVs) are exempted from this application but its backgrounds have not yet been 
explained other than sample calculation reports of inconsistencies between different levelled criteria. To 
solve this problem, we executed model experiments for a typical OSV in astern waves and then identified 
that the OSV is not relevant to the phenomenon that the pure loss of stability criteria assume but is relevant 
to the phenomenon due to trapped water on deck. Further, effect of low weather deck length is investigated 
by systematically modifying hull forms with help of a CAD software.  
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1. INTRODUCTION 

The second generation intact stability criteria to 
be developed by the IMO are requested to cover 
stability failure due to pure loss of stability in 
following and stern quartering waves (Umeda & 
Francescutto, 2016). For this failure mode, the 
direct stability assessment and two-layered 
vulnerability criteria should be developed. As a 
possible tool for the direct stability  assessment, a 
coupled surge-sway-yaw-roll numerical model in 
irregular waves was developed and validated with 
model experiments using a containership (Kubo et 
al., 2012).  

Based on the knowledge obtained from this 
numerical model, the level 1 and 2 vulnerability 
criteria were developed. Here the level 1 and 2 
criteria utilize GM and GZ in longitudinal waves, 
respectively. The standards of these criteria were 
tentatively determined to avoid the “false negative” 
problem between the two levels in many sample 
calculation results except for offshore supply 
vessels (IMO, 2015). The sample calculations 
executed by two delegations indicate that offshore 
supply vessels easily comply with the level 1 but do 

not so with the level 2. This is a so-called “false 
negative” problem, which should be avoided in 
regulatory applications. Thus, the current 
vulnerability criteria are allowed not to be applied 
to “a vessel with extended low weather deck due to 
increased likelihood of water on deck or deck-in-
water”.  

However, its definition of the extended low 
weather deck, based on a model experiment or 
equivalent, was not yet established by 2015. In fact, 
even a published free-running model experiment of 
an offshore supply vessel in astern waves had not 
been available so far. Therefore, the authors newly 
executed a model experiment using a scaled model 
of typical offshore supply vessel in stern quartering 
waves and compared the obtained results with the 
second generation criteria. As a result, the reasons 
why OSVs should be exempted from the 
application of the pure loss of stability criteria are 
revealed. Furthermore, for investigating the effect 
of weather deck length, calculations of the 
vulnerability criteria were also conducted by 
systematically modifying above-water hull forms of 
the offshore supply vessel using a CAD software, 
i.e. the NAPA software. 
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