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A. ACCIDENT

Location: Port Fourchon, Louisiana

Date: April 13,2021

Time: 1541 central daylight time (CDT)
Vessel: Liftboat SEACOR Power

B. SUMMARY

B.1. The accident

About 1541 central daylight time on April 13, 2021, the US-flagged 175-foot-
long liftboat SEACOR Power capsized off the coast of Port Fourchon, Louisiana.
Nineteen personnel were aboard the vessel, including eleven crew and eight offshore
workers. Vessels in the area reported heavy rain, winds exceeding 80 knots, and
building seas at the time of the accident. Search and rescue efforts were hampered by
30-40-knot winds and 10-12-foot seas that persisted throughout the evening and into
the next day. Six personnel were rescued by the US Coast Guard and Good Samaritan
vessels, and the bodies of six fatally injured personnel were recovered. Seven
personnel were never found and are presumed dead.

B.2. Objective and scope of the analysis

The objective of this analysis was estimating the orientation of the capsized
SEACOR Power with respect to the water surface based on a photograph.

B.3. Summary of results

The angle between the surface of the deck of the SEACOR Power and the surface
of the water was 66° and the stern of the vessel was pointing down by 24°.

C. DETAILS OF THE INVESTIGATION

The analyzed photograph is in Figure 1. It shows a leg, a foot and part of the
bow end of the vessel. The goal was estimating the angles between two planes, the
surface of the deck and the surface of the water. Thisis an angular orientation problem
in a 3D space. Therefore, the orientation of the deck with respect to the water surface
was analyzed through a sequence of Euler rotations, as explained next.

Since the best references for estimating the vessel orientation were the leg and
the foot, the coordinate system axes were assigned as shown in red in Figure 1. Axis X
was along the leg. Axis Y was across the foot, in a direction perpendicular to the
longitudinal axis of symmetry of the vessel, and axis Z was along the foot in a direction
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parallel to the longitudinal axis of symmetry of the vessel. The estimation of the angular
orientation of the vessel consisted of estimating the angles between these axes and
the surface of the water when the vessel was oriented as it is in Figure 1.

Figure 2 shows the vessel and its coordinate system (X, Y, Z) from Figure 1 as
well as a reference coordinate system (Xo, Yo, Zo). Note that these coordinate systems
and the corresponding yaw, pitch and roll angles are not those that would be typically
used to analyze the motion of a vessel. They are specific to this analysis that has the
goal of aligning the SEACOR Power with its image in the analyzed photograph via Euler
rotations while using the leg and the foot as the main references.

The following Euler rotations were applied to align the (Xo, Yo, Zo) axes with the
(X, Y, Z) axes. The rotations were guided by aligning a model of the leg and the foot
with their images in the photograph. The aligned model superimposed on the
photograph is shown in Figure 3. The sequence of Euler rotations that were used to
align the model is described next.

First, the (Xo, Yo, Zo) coordinates were yawed (rotated about Zo) by 84.5°. This
rotation is irrelevant to the orientation of the deck with respect to the water surface.
However, it was required for estimating the next two Euler rotations because it
accounted for the yaw orientation of the vessel with respect to the camera.

Next, a pitch angle of 24° was applied, rotating the (Xo, Yo, Zo) axes about the Yo
axis that was pointing in the direction to where the above yaw rotation oriented it. The
24° angle is the angle between the leg and the surface of the water. It is marked in
Figure 2. Since the leg is perpendicular to the deck of the vessel, the angle between
the deck and the surface of the water is 90° - 24°=66°, as marked in the figure. The 66°
angle marked in the figure does not match exactly the angles of edges of the deck seen
in the figure. It is so because the camera is not looking at the vessel in a direction
parallel to the surface of the deck.

There is one more Euler rotation that is required to align the (Xo, Yo, Zo) axes with
the (X, Y, Z) axes of the vessel. Itis a roll rotation about the X, axis that is pointing in a
direction to where it was oriented by the two previous Euler rotations. This roll rotation
was such that it oriented the longitudinal axis of symmetry of the vessel to point its stern
end (the helipad end) down from the water surface by 24°. This 24° angle roll rotation
is unrelated to the 24° angle shown in Figure 2. These two angles just happen to have
the same value. After this final Euler rotation, the model of the leg (in green) and the
model of the foot (in blue) were aligned with their images as shown in Figure 3. This
24°roll angle and the 66° angle estimated above specify the orientation of the SEACOR
Power with respect to the water surface.
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D. CONCLUSIONS

The orientation of the capsized SEACOR Power was analyzed by aligning its
model with its image as seen in a photograph. It was estimated that the angle between
the surface of the deck of the vessel and the surface of the water was 66° and the
longitudinal axis of symmetry of the vessel was oriented so that its stern end was
pointing down from water surface by 24°.
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Figure 1. SEACOR Power coordinate system
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Figure 2. Coordinate systems used for angular orientation estimation
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Figure 3. Model aligned with its image in the analyzed photograph
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