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Ultimate Loads - All Cases
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OCG6 Phase IV (Tetraspar floater)
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L oad Case

Load Case | Description Mooring System Run Time Notes
1.0 Equilibrium Lumped Mass Until steady | Output only one
2.93e5 kg at Hull COG state final time step
— — g’a'“ m, 0.0 m, -13.5 m) Equilibrium and static offsets
. quilibrium se . .
1.2 Surge Offset Base Output one final (assumed blade pltCh angle' 0 dEg)
time step per
position
Load Description Mooring Initial Position Blade Pitch Set | Run Time
Case System Point [s]
2.1 Surge Decay Base 8.77m 90° 800 Free decays
2.2 Heave Decay 8.59m 0° 300
23 Pitch Decay 4.62° 90° 500

Load | Description | Condition | Wind | RPM Blade Pitch | Target Target Hull | Target Hull
Case Speed Starting My [N-m] | Surge [m] Pitch [deg]
[m/s] Point
3.1 Rated Moored 9.89 12.2 -6.2 7.66e7 20.76 4.84
3.2 | Post-Rated Platform | 24,05 | 13.3 18.7 2.88e7 13.35 0.89 i
3.3 | 50-yr Storm 2462 |idle |89 2297 | 10.27 0.66 Wind-only
3.4 Rated Fixed 9.89 12.2 Use Angle | N/A
35 Post-Rated Platform 2405 | 133 From LC
3.6 50-yr Storm 44.62 | Idle 31-33
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Load Case

Load | Description Wave Wave Period |y r Mooring | Duration
Case Spectrum Height [m] | [s] Tor. | JON. [s]
4.1 Post-Rated Regular 8.31 12.41 - - Base 3934 Wave-only
4.2 Rated Torsethaugen | 1.46 6.73 2.7 2.3 10977 (assumed blade pitch angle: 0 deg)
4.3 Post-Rated Torsethaugen | 8.00 1248 | 2.7 22 10977
(12.20)
4.4 50-yr Storm Torsethaugen | 12.81 15.79 39 33 Yaw 10977
Bridle
Load | Description | Wave Wave | Wave Wind | Turbulence | Mooring | Duration
Case Spectrum Height | Period | Speed | Intensity [s]
[m] [s] [m/s]
5.1 Post-Rated | Regular 8.31 12.41 24.05 |2.51% Base 3934
52 Rated Torsethaugen | 1.46 6.73 9.89 2.40% 10977 Wind and waves
5.3 Post-Rated | Torsethaugen | 8.00 12.48 24.05 | 2.51% 10977
(12.20)

5.4 50-yr Torsethaugen | 12.81 | 15.79 45.22 | 8.89% Yaw 10977

Storm Bridle

IEA Wind £33 — 2023/2/28




FFEIDY ALY

LL 1w

-
L~

o

-

o

1.8 —r—r—t—t———r————r— 0 . 0.25 ———r—r——T————7—
-0. 1 0.2+
4 | i
-0 = 0
@
=
o4 1 08+ 1§ ot
o
k]
- . B 3-0.8 ¥ 1 >‘: 0.05F
E o— = = | 8
2 B | || s §
@ § alb | o 0_.~_,___.__L__._-_ Note about the keel
= = = :
= a E lines:
3 0.5 1 E = When the platform is
<12 1 2 -0.05 held fix at the top, the
% keel drops 0.065 m with
41 | 14F ] @ 01t regarding to the
= tetrahedron (upper part
& of the floater).
16F 1 0.15F 1
-1.5 1
-18F 1 02
b X T S Y S Y S S S 025b—
O ™= ™ >~ W N QI o-—w}rmn_aggz O-—N>v—|.un|_13§:|:
0 Q = T 0Qz k= x O 0 Q = x O
$8853" 38837 $4953"32E07 $9853"3%E87
a8 = i =L @oo o
NTNU: proper buoyancy? IFE: Proper mass? CSSC1, C55C2: proper RNA? Proper Check regarding the floater behaving as

hydrostatic pitch restoring?
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Theoretical bending moment assuming no platform
pitch motien, nor tower deflection:

RMNA = 2.615E5 kg
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Moment balance:
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2.615E5%9.80665%(-2.65) = -6.8E6 Nm

"
-l
(5]

The platform negative pitch rotation would induce
an additional distance and weight projection. This
would also contribute to the tower deflection.

All these factors will make the bending moment at

Tower Base My Bending Moment [Nm]
S
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Theoratical (when tower is upright) |
i the tower base more negative than -6.8E6 Nm.
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s O O = = E = umbilical does not impact the tower base results.
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Hull Surge. Relative motion from equilibrium [m]
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Hull Heave. Relative motion from equilibrium [m]
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LC 2.X: Free-Decays
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Linear damping in surge and sway: 4E4 N/(m/s) applied at the (0,0,0) location.
Quadratic damping in heave: 7.5E5 N/(m/s)?2 applied at the (0,0,0) location.
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Participants removed from the
plot due to inconsistent outputs:
WE&UG, DUT2, EDF, CCSC1.
Slightly wrong initial conditions:
TECN2 (9.06 m), 4SUB (8.39 m).

Participants using quasi-static
mooring lines: DUT2, DUT1 (is
DUT1 using MAP++ instead of
MoorDyn in OpenFAST?)

Any other active participants?

MAR2 slightly different surge
equilibrium position than in LC 1.1.
It could be due to the seabed
friction.
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LC 3.4 (Verification): Turbine Thrust Rated Condition (V_ =9.89 m/s, ©2 =12.2 rpm, [ = -6.2 deg). Fixed Platform

TECN2: Results not consistent
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Analytical verification:
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Tower Base My Bending Moment [Nm]

Easy check: Due to the tower deflection, the tower
aero and the umbilical, participant tower base
bending moment must be slightly higher than:

Fx + 7697 — 2.615E5 + 9.80665 + 2.65

This is denoted with the black arrows in the Tower
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