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Passenger Yacht Code

• SOLAS 90

• International 
conventions to enorous

• PYC – equivalent to 
SOLAS 90 for yachts



Damage Stability

Deterministic approach

– Assumed damage scenarios

– Up to two adjacents 
compartments flooded

Probabilistic approach

– Statistical evidence

– More realistic approach

Objective: most effective ship subdivision



Case Study - 92 m motor yacht

• Moulded dimensions:
• LOA = 92 m

• B = 15,8 m

• D = 7,7 m

• Displacement of 3178 t

• Number of crew: 28

• Number of passengers: 34



Deterministic Approach

Capacity planCapacity plan - Hydromax



Deterministic Approach

Watertight compartment planWatertight compartment plan - Hydromax



Deterministic Approach

Intact Stability Calculations

• Departure condition – 100% 
consumables

• Half load condition – 50% 
consumables

• Arrival condition – 10% 
consumables

Results



Deterministic Approach

Damage Stability Calculations



Probabilistic Approach

Required index R

• Formula based on length 
and number of passengers

Attained index A

• Represents a measure for 
the probability of survival

Attained index ≥ Requred index



Probabilistic Approach

Attained index A

• Deepest subdivision draft, ds

• Light service draft, dl

• Partial subdivision draft, dp

Al, Ap and Ad ≥ 0,9 R 



Probabilistic Approach

Attained index A

• pi – probability of a damage 
situation

• si – probability of a ship 
surviving the damage

• vi – vertical extent of the 
damage

• ri – transversal extent of the 
damage



Probabilistic Approach

Calculating Factor pi



Probabilistic Approach

Calculating factor si

• Range – range of positive 
righting levers, in degrees, 
measured from the 
equlibrium heeling angle 
and the angle where the 
righting lever becomes 
negative

• GZmax – maximum positive 
righting lever



Probabilistic Approach

Calculating factor si

Vertical escapesOpenings



Probabilistic Approach

Calculating factor vi

• Probability that the spaces 
above the horizontal 
subdivision will not be 
flooded

Watertight deck at 4,74 m – probability that the spaces above this 
deck will not be flooded



Final Results of Attained Index A

Al, Ap and Ad ≥ 0,9 R 



Comparison of Results

Lloyd’s Register Passenger Yacht Code

R = 0,68

A = 0,82163 A = 0,81054

R = 0,68

Difference of 0,8 %



Conclusions

• It is possible and safe to use this approximation for a 
rough estimation of the indices A and R

• Deterministic approach still the most reliable, but can 
be reassessed when it becomes too onerous

• Probabilistic approach consideres a large number of 
damage cases and requires more work but it can result 
in a more flexible bulkhead arrangement 

• PYC and probabilistic method have been well received 
giving more flexibility on general arrangement and 
lifesaving appliances which are of high importance in 
the yacht industry


