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ABSTRACT

For an off-shore structure the operation safety trhes assessed by several criteria as
those specific for the seakeeping, ship oscillationirregular waves. In this study the
seakeeping analyses of an off-shore drillship, it m length and two displacement
conditions, are carried out. The short-term irregulaves are modelled by the ITTC
power density spectrum, for a full set of 360 delinab waves condition and maximum
significant wave height of 12 m. The numerical sepikey analyses are done by our own
program DYN_OSC, based on a linear strip theory fdatnen, including heave, pitch
and roll ship’s oscillation components. The firstlidhip seakeeping analyses are done
for the zero speed case, specific to the drill afien into a research location. The second
drillship seakeeping analyses simulate the navigafor several speeds between opera-
tion locations. Based on the numerical resultshig study, the operation safety assess-
ment of the off-shore drillship by seakeeping datés accomplished.

Keywords: off-shore drillshipjrregular oblique waves, seakeeping analysis,atjmer safety.

1. INTRODUCTION The numerical seakeeping analyses are

carried out by our own program DYN_OSC
The off-shore structures usually operate[4] based on the linear strip theory

in heavy sea conditions, which has to be con 1],[2],[3].[7], [10], delivering the oscillation
sidered for each design step, according to th esponses on heave, pitch and roll. The ir-

off-shore classification societies [6]. regular wave is modelled according IF6TC

In this study, it is considerec_i an initial formulation [8], [9], [11]. The numerical

F5e]5|?,$tﬁ02,t/:§p(tjizf ?n off-shtore dg!lsh'p DS'; results are pointing out the extreme seakeep-
' placement conditions an ing responses and the operation safety condi-
several speed conditions. . tions of the off-shore drillship analyzed.

The assessment of the linear and non-
linear hydroelastic structural response of thez_ THE OFF-SHORE DRILLSHIP
off-shore drillship is presented in detail in
reference [5], including also the off-set lines The main characteristics of the DSH
and the mass distributions ship’s data. off-shore drillship are:

This study focuses on the assessment of the ship main dimensions (Table 1);
the operation safety by seakeeping criteria; the displacement conditions (Tables 2,3);
on motions and accelerations, in two cases: the off-set lines and the mass distributions
drill operation into a research location, for are presented in reference [5];
zero speed, and navigation between locations the natural frequencies of ship oscillations
for several speeds. on heave, pitch and roll (Table 4).
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Table 1.The main dimensions of DSH ship

Figure 1 presents the off-shore drillship
transversal stability diagrams.

The seakeeping criteria are formulated
in terms of the maximur®MS,,,x most prob-
able short-term statistical values for heave,
pitch and roll motion and acceleration ampli-
tudes, function to th@ ship-wave angle and
hy3 wave statistic significant height [1],[3],
[10]. Table 5 presents the seakeeping admis-
sible RMSg, values. Based on seakeeping
criteria, the polar diagrams on each degree of
freedom and cumulativB(u,hy3) for opera-
tion safety assessment are obtained [1],[3].

RMS 1o = F + Fy =245 2 = MaX{zg, 2,
2y = LI2[RMS o 2 = B/2IRMS oy
RMS) max = Badm + RMS max = $adm
RMSagay = aGadm: RMS8Gcaimax = 2Gaim:
RMSagigemax = aczfgfm? ()
RMSageadit: hys) = L/2IRMSag(u,hys) ;
RMSaggqelH, hys) = B/2IRMSag(u,hys) -

Table 5. Seakeepin@MSyn»admissible values

Condition RMSax RMSimax RMSmax
drilling 0.10 m 0.15 deg. 0.15 deg.
navigationL 3.15m 2 deg. 7 deg.
navigation2 1.75m 2 deg. 7 deg.
ConditionRMSag, RMSa%eakmalsRMSagsidema
drilling 0.010 g 0.015¢ 0.015¢g
navigation 1 0.10 g 0.15¢g 0.15¢g
navigation?2 0.10 g 0.15¢g 0.15¢g

L [m] 210 p [t/m] 1.025
B [m] 34 g [m/s] 9.81
H[m] 17.5 u[deg] | 0+360
L/B 6.176 > 5| du [deg] 5
v [knots] | 0;5;8;11;14 ITTC hys=0+12m
Table 2.Displacement condition 1 of DSH shi
Al 59217.5 | F¢ [m] 0
Zs [m] 10.075 Xg [mM] -8.447
V [m°] 57670 | A,[m7 | 5990.532
J [tm? | 8592836 | xg[m] -3.695
T [M] 10.684 | zg[m] 5.609
Tore [M] 10.892 r [m] 8.616
Ttore [M] 10.438 R[m] 339.493
F [m] 6.816 hg [m] 4.150
Table 3.Displacement condition 2 of DSH shi
Al 67868.5 | F¢ [m] 0
Zs [m] 10.119 Xg [m] -8.104
V[m 66143 | A,[m7 | 6051.630
J [tm? | 9855374 | xg[m] -4.283
T [M] 12.085 Zz [m] 6.351
Tore [M] 12.358 r [m] 7.668
Ttore [M] 11.766 R[m] 303.595
F [m] 5.415 hg [m] 3.900
Table 4.DSH natural oscillations frequencies
D.O.F. Cases 1 2
wlrad/s] | 0.6977 0.6754
Heave, T[s] 9.0055 9.3024
f[Hz] 0.1110 0.1075
w [rad/s] 0.7435 0.7388
Pitcho T [s] 8.4514 8.5050
f[Hz] 0.1183 0.1176
w[rad/s] | 0.4469 0.4449
Roll ¢ T [s] 14.0609 14.1224
f [Hz] 0.0711 0.0708
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Fig.1. DSH transversal stability diagrams.
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The irregular waves are modelled by the
short-term ITTC power density spectrum [8],
[9],[11] (Fig.2), for the sea state parameters:

hy5=0+12 m ;0hy;5=0.25 m; T, = 355,/hy;5 ;

p=0+ 360 deg du = 5 deg. 2)
The short-term seakeeping analysis has
the following computation steps [1],[3]:  (3)

-transfer functioniﬂ\((u)e,u)|\,vA ,YD{Z,B,(I)},
we [rad/s] the wave encountering frequency;
-spectrums, (0,) = H7(c,) [STTC((‘Oe)LJ,V,A ;

-statisticsRMS, =,/my, ; RMSag¢ =,/my ;

-polar diagrams by seakeeping criteria.
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w0 Su[m?s/rad] ITTC Wave Spectrum {hys, T:=3.55 sart(hys)}

0.00 150 200 250 @radlsl 5
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Fig.2.ITTC wave power density spectrum.

3. THE OSCILLATIONS TRANSFER
FUNCTIONS OF DRILLSHIP

Based on a linear strip theory approachi,,.
[3], the transfer functions on heave, pitch andp.
roll oscillations of the DSH off-shore drillship
by own program DYN_OSC]J4] are calculated:
- Figures 3.1-2, 6.1-2 present the heave trans:
fer functions fov=0, 11 knots, on both cases;
- Figures 4.1-2, 7.1-2 present the pitch transfefa £,

functions forv=0, 11 knots, on both cases;
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Fig.4.1Pitch transfer functiory=0 knotsAl.
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- Figures 5.1-2, 8.1-2 present the roll transferFig.4.2 Pitch transfer functiorv=11 knotsAl.

functions forv=0, 11 knots, on both cases.
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Fig.3.1Heave transfer functiom=0 knots,Al.
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Fig.3.2Heave transfer function; 11 knotsAl.
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Fig.5.1Roll transfer functiony=0 knots A1.

[0.300 Fres [rad/m]_speed = 11 Knots = 5,658 m/s DRILLSHIP CASE 1
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Fig.5.2Roll transfer functiony=11 knotsALl.
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Fig.6.1Heave transfer functiom=0 knots,A2.

Fig.8.1Roll transfer functiony=0 knots A2.
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Fig.6.2Heave transfer function;11 knotsA2.
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Fig.7.1Pitch transfer functiory=0 knotsA2.
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Fig.7.2Pitch transfer functiory=11 knotsA2.
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Fig.8.2Roll transfer functiony=11 knotsA2.

4. THE DRILLING OPERATION
SEAKEEPING POLAR DIAGRAMS

Based on the off-shore drillship transfer
functions (Figs.3-8) and the ITTC wave spec-
trum (Fig.2), for the seakeeping criteria (Table
5) in the case of drilling operation, with ship’s
speed v=0, the next results are obtained:

- Figures 10.1-3, 12.1-3 present the polar dia-
grams on heave, pitch and roll, on both cases;
- Figures 11.1-2, 13.1-2 and Tables 6,7 present
the cumulative polar diagrams, on both cases,
in terms ofhy; and Beaufort leveB limit.

Beaufort Scale

| 4—7

10 4

0 1 2 3 4 5 6 7 8 9 10 1

B_level

Fig.9 Conversion scaley 3 to Beaufort [2],[8].
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Heave h1/3max[m] us=0 knots DRILLSHIP CASE 1 (ITTC Spectrum) DRILLING
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Fig.10.1Heave polar diagrams0, A1,drilling.

Fig.11.2CumulativeB, v=0, A1, drilling.
Table 6. Cumulativeh,;, B, v=0, Al, drilling.

p | heave|pitch | roll | hysma | Beaufort

0 | 2.799| 2.87912.000 2.799 5.74

5 | 2.797| 2.87%5.232| 2.797 5.73

10 | 2.793| 2.864 4.246| 2.793 5.73

15 | 2.787| 2.846 3.838| 2.787 5.72

20 | 2.781| 2.8203.587| 2.781 5.71

25 | 2.779| 2.786 3.401| 2.779 5.71

30 | 2.784| 2.742 3.259| 2.742 5.67

35 | 2.795| 2.6813.121| 2.681 5.59

40 | 2.802| 2.609 3.013| 2.609 5.50

Fig.10.2Pitch polar diagramy=0, A1, drilling.

45 | 2.784| 2.523 2.893| 2.523 5.39

50 | 2.711| 2.4172.792| 2.417 5.26
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Fig.11.1Cumulativehy 5, v=0, Al, drilling.
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55 | 2.577| 2.304 2.689| 2.304 5.12

60 | 2.402| 2.1932.592| 2.193 4.98

65 | 2.220| 2.096 2.523| 2.096 4.77

70 | 2.047] 2.000 2.471| 2.000 4.58

75 | 1.903| 1.968 2.442| 1.903 4.38

80 | 1.799] 2.070 2.423| 1.799 4.16

85 | 1.733] 2.54(0 2.373| 1.733 4.02

90 | 1.700| 12.00 2.271| 1.700 3.93

95 | 1.709| 4.773 2.150| 1.709 3.96

100| 1.760| 2.57(0 2.103| 1.760 4.08

105] 1.854| 2.104 2.138| 1.854 4.27

Fig.10.3Roll polar diagramy=0, A1, drilling.

110| 2.011| 1.998 2.222| 1.998 4.57

115] 2.212| 2.018 2.322| 2.018 4.61

120| 2.432| 2.08¢ 2.441| 2.086 4.75

125] 2.615| 2.17712.559| 2.177 4.94

130| 2.698| 2.286¢ 2.674| 2.286 5.10

135| 2.666| 2.39% 2.788| 2.395 5.24

140| 2.585]| 2.499 2.893| 2.499 5.36

145] 2.523| 2.57% 3.017| 2.523 5.39

150| 2.493| 2.633 3.133| 2.493 5.36

155| 2.485| 2.673 3.283| 2.485 5.35

160| 2.489| 2.700 3.460| 2.489 5.35

165| 2.498| 2.718 3.697| 2.498 5.36

170| 2.506| 2.728 4.077| 2.506 5.37

175]| 2.512| 2.734 4.962| 2.512 5.38

180| 2.514| 2.73%12.00] 2.514 5.38

180 — 360 deg. analogues 0 — 180 deg.
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Heave h1/3max[m] us=0 knots DRILLSHIP CASE 2 (ITTC Spectrum) DRILLING
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Fig.12.1Heave polar diagrams0, A2, drilling.

Fig.13.2CumulativeB, v=0, A2, drilling.
Table 7.Cumulativeh, 5, B, v=0, A2, drilling.

1 | heave| pitch | roll hyamax | Beaufort

0 | 2.725] 2.90712.009 2.725 5.64

5 |2.724] 2.9034.908| 2.724 5.64

10 | 2.721| 2.892 4.086| 2.721 5.64

15 | 2.718| 2.874 3.738| 2.718 5.64

20 | 2.717| 2.84§3.522| 2.717 5.63

25 | 2.723| 2.816 3.358| 2.723 5.64

30 | 2.739| 2.77% 3.238| 2.739 5.66

35 | 2.768| 2.723 3.120| 2.723 5.64

40 | 2.796| 2.656¢ 3.029| 2.656 5.56

Fig.12.2Pitch polar diagram=0, A2, drilling.

45 | 2.795| 2.576 2.932| 2.576 5.46

50 | 2.729| 2.481 2.840| 2.481 5.34

55 | 2.588| 2.36§ 2.761| 2.368 5.20

60 | 2.404| 2.256 2.660| 2.256 5.06

65 | 2.220| 2.1572.571| 2.157 4.90

70 | 2.053| 2.078 2.500| 2.053 4.69

75 | 1.920| 2.05]1 2.418| 1.920 4.41

80 | 1.826| 2.16§ 2.354| 1.826 4.22

85 | 1.771| 2.7422.294| 1.771 4.10

90 | 1.752| 12.00 2.225| 1.752 4.06

95 | 1.768| 4.595 2.167| 1.768 4.10

100| 1.824| 2.581 2.173| 1.824 4.21

105] 1.930| 2.1372.242| 1.930 4.43

Fig.12.3Roll polar diagramy=0, A2, drilling.

110| 2.086| 2.04% 2.334| 2.045 4.67

115]| 2.284| 2.07§ 2.454| 2.078 4.74

120| 2.495]| 2.141 2.565| 2.141 4.87

125| 2.656| 2.239 2.673| 2.239 5.04

130| 2.724| 2.346 2.779| 2.346 5.18

135| 2.680| 2.453 2.865| 2.453 5.31

140| 2.598| 2.543 2.966| 2.543 5.42

145]| 2.540| 2.608 3.060| 2.540 5.42

150| 2.511| 2.655% 3.165| 2.511 5.38

155| 2.503| 2.68¢ 3.294| 2.503 5.37

160| 2.506| 2.707 3.448| 2.506 5.37

165| 2.513| 2.721 3.657| 2.513 5.38

170| 2.520| 2.729 3.995| 2.520 5.39

175| 2.525| 2.734 4.770| 2.525 5.40

Fig.13.1Cumulativehy 5, v=0, A2, drilling.
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180| 2.527| 2.73%12.00| 2.527 5.40

180 — 360 deg. analogues 0 — 180 deg.
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5. THE NAVIGATION OPERATION
SEAKEEPING POLAR DIAGRAMS

For the navigation operation case 1,
v=0-14 knots, the next results are obtained:
- Figures 14.1-3 present the polar diagrams or

heave, pitch and roll, on both cases;

- Figures 15.1-2 and Tables 8.1-2 present th¢

cumulative polar diagrams.
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Fig.15.1Cumulativehy 5, A1, navigation 1.

Table 8.1Cumulativeh/;, A1, navig

ation 1.
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Fig.14.1Heave polar diagramy1, navigation
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Fig.14.3Roll polar diagramA1, navigation 1
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12.000
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For the navigation operation case 2,
v=0-14 knots, the next results are obtained:
- Figures 16.1-3 present the polar diagrams on
heave, pitch and roll, on both cases;
- Figures 17.1-2 and Tables 9.1-2 present the
cumulative polar diagrams.

Fig.15.2CumulativeB, A1, navigation 1. _: ©
Table 8.2CumulativeB, A1, navigation 1. \\ =
L [ Okn ] 5kn [ 8kn | 11kn | 14Kkn — ////7 l\\\\\}\\\\ Sl
0 |11.00] 11.00] 10.98 10.80 10.64 7 ///llfllm\k\\\
5 [11.00] 11.00] 10.94 10.80 10.58 <X 00”"‘55““
10 | 11.00| 11.00] 11.00 10.81 10.59 T
15 [ 11.00] 11.00] 11.00 10.88 10.60 Rt
20 [ 11.00] 11.00[ 11.00 10.89 10.68 o —o —u —a ]
25|11.00] 11.00] 11.00 10.96 10.75 Fig.16.1Heave polar diagram?2, navigation 2
30 [11.00] 11.00[ 11.00 11.00 10.87
35 | 11.00] 11.00] 11.00 11.00 11.00 miswosmme o
40 [11.00] 11.00[ 11.00 11.00 10.88 i
45 [11.00] 11.00] 11.00 11.00 10.44
50 | 11.00] 11.00] 1057 10.14 9.69
55 | 10.86] 10.28] 9.76] 9.12 8.51 W
60 | 10.32] 9.85| 9.37| 8.76]8.07 Q
65| 9.96 | 957 | 9.22[l874 8.10 E%:// )
70 | 9.66 | 9.44 19200 8.87 | 8.42 N
75 | 9.45 19400 9.28| 9.11| 8.85 s g@@/ﬁ;;{ﬂ{\k\t}\}\\\\\\@&: :
80 | 9.31 | 9.43| 9.44] 041 9.3 "\:‘?/////lllllll\\\\\\\\\\&'
85| 022 | 952 9.67| 9.8l 9.92 TS
90 | 9.18 | 9.66 | 9.97 | 10.23 | 10.49 oS Sagpunnt L
95 197 9.87 | 1027 10.69 11.0D T L TR0
100] 9.21 [ 10.10] 10.64 11.00 11.00 [ v wws  owmr wvw ]
105 9.29 | 10.38| 11.00 11.0 11.00 Fig.16.2Pitch polar diagram2, navigation 2
110] 9.43 [ 10.75] 11.00 11.00 10.80
115] 9.64 | 11.00] 11.00 11.00 10.61 [ruseomezimssimon
120] 9.94 | 11.00] 11.00 10.96 10.5
125]10.32| 11.00] 11.00 10.86 10.50
130] 10.91[ 11.00[ 11.00 10.81 10.50
135] 11.00[ 11.00] 11.00 10.80 10.52
140] 11.00[ 11.00] 11.00 10.80 10.55
145] 11.00[ 11.00] 11.00 10.82 10.59 . B
150] 11.00[ 11.00] 11.00 10.84 10.62 M\
155] 11.00[ 11.00] 11.00 10.86 10.65 Q,@//////lllﬁ\}\}\\\\\\\
160] 11.00[ 11.00] 11.00 10.88 10.68 ':’l///lllnn\\\\\\
165 11.00] 11.00] 11.00 10.90 10.70 4] llll\\\\ ot
170] 11.00[ 11.00] 11.00 1091 10.71 % III\“ 2
175/ 11.00] 11.00] 11.00 10.92 10.72
180] 11.00] 11.00] 11.00 1092 1073 L ——= = = —wn —un]
180 — 360 deg. analogues 0 — 180 deg. Fig.16.3Roll polar diagramA2, navigation 2
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Fig.17.1Cumulativehy 5, A2, navigation 2.

Fig.17.2CumulativeB, A2, navigation 2.

Table 9.1Cumulativehy;, A2, navigation 2. Table 9.2CumulativeB, A2, navigation 2.
KL | Okn | 5kn | 8kn | 11kn | 14 kn L [ Okn | 5kn | 8kn | 11kn | 14 kn
0 [11.885 11.280|10.967| 10.706| 10.492 0 |10.96| 10.73] 10.62 10.52 10.44
5 [11.865 11.268|10.942 10.680| 10.42@ 5 |10.95| 10.73] 10.61 1051 10.42
10 [11.806 11.207)|10.886| 10.624| 10.359 10 | 10.93| 10.71] 10.59 1049 10.40
15 (11.708 11.122|10.797| 10.521| 9.914 15 | 10.89| 10.68| 10.56 10.46 10.23
20 |11.57210.982|10.669 10.408| 10.309 20 | 10.84| 10.62| 10.51 1041 10.38
25 [11.39710.814/10.489 10.248| 9.975 25 |10.78| 10.56] 10.44 10.35 10.25
30 [11.183 10.610{10.289 10.047| 9.895 30 | 10.70| 10.49| 10.37 10.28 10.22
35 [10.931 10.370{10.059] 9.804 | 9.551 35(10.61| 10.40| 10.29 10.19 10.10
40 |10.639 10.097| 9.776| 9.534| 8.884 40 | 10.50| 10.30] 10.18 10.09 9.81
45 110.307 9.799 | 9.466| 9.223 8.97% 45 | 10.38| 10.19] 10.07 9.97 9.84
50 | 9.875| 9.470| 9.140 8.871 8.664 50 | 10.22| 10.07] 9.93 9.80 9.70
55 | 8.734| 9.090| 8.782 8.490 8.280 55| 9.74| 991 | 9.76 9.62 9.52
60 | 7.988| 8.656| 8.386 8.104 7.865 60 | 9.38 | 9.70 | 9.57 9.44 9.32
65 | 7.472| 8.184| 7.942 7.682 7.434 65| 9.13 | 947 | 9.36 9.23 9.12
70 | 7.105| 7.706| 7.469 7.235 6.999 70| 895 | 9.25| 9.13 9.02 8.88
75 | 6.846| 7.293| 7.070 6.848 6.623 75| 878 | 9.05| 8.92 8.79 8.64
80 | 6.668| 7.004| 6.81% 6.606 6.385 80| 867 | 8.88| 8.77 8.63 8.50
85 | 6.559| 6.887 | 6.745| 6.567 | 6.344 85| 860 | 881 | 872 | 8.61 | 8.47
90 | 6.510| 6.947| 6.867 6.724 6.512 90 [ 857 | 885| 8.80 8.71 8.58
95 | 6.520| 7.171| 7.148 7.039 6.842 95| 858 | 899 | 8.97 8.91 8.78
100| 6.590| 7.527| 7547 7.470 7.284 |100| 8.62 | 9.16 | 9.17 9.13 9.04
105| 6.725| 7.967| 8.024 7.966 7.795 |105| 8.71| 9.37 | 9.40 9.37 9.29
110| 6.936| 8.457| 8.53¢ 8.501 8.338 |110| 884 | 9.61| 9.64| 9.63 9.55
115| 7.241| 8.952| 9.044 9.033 8.884 |115| 9.02 | 9.84 | 9.88 9.88 9.81
120| 7.674| 9.435| 9.543 9.549 9413 |120| 9.23 | 10.06] 10.1Q0 10.10 10.05
125| 8.293| 9.884| 10.00810.030| 9.909 125| 9.53 | 10.22| 10.27 10.27 10.28
130| 9.216| 10.29710.428 10.469| 10.366 130] 9.97 | 10.37| 1042 1044 10.40
135|10.344 10.677[10.815/ 10.862| 10.740 135] 10.39| 10.51| 10.56 10.58 10.54
140|10.664 11.011]11.152] 11.214| 10.804 140] 10.51| 10.64| 10.69 10.71 10.56
145|10.945 11.301[11.439 11.521| 10.886 145| 10.61| 10.74| 10.79 10.82 10.59
150{11.189 11.552|11.702] 11.611| 10.956 150] 10.70| 10.83| 10.89 10.86 10.62
155|11.397 11.766{11.915/ 11.656| 11.034 155| 10.78| 10.91| 10.97 10.87 10.64
160|11.567 11.941]12.000] 11.700| 11.095 160] 10.84| 10.98| 11.00 10.89 10.67
165|11.701 12.000{12.000] 11.740| 11.154 165| 10.89| 11.00{ 11.00 10.90 10.69
170|11.797 12.000{12.000] 11.770| 11.185 170/ 10.93| 11.00{ 11.00 10.92 10.70
175|11.854 12.000{12.000] 11.787| 11.211 175/ 10.95| 11.00{ 11.00 10.92 10.71
180|11.874 12.000{12.000] 11.791| 11.224 180] 10.95] 11.00f 11.00 10.92 10.71
180 — 360 deg. analogues 0 — 180 deg. 180 — 360 deg. analogues 0 — 180 deg.
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6. CONCLUSIONS

Table 10Drilling operational sea state limits

4. Further work will be focused on the sea-
keeping analysis of the drillship for other sea
state scenarios, based on several wave spec-

Ci‘se 2 qefg’g fg%ho 2“;';1 T%%X Beg‘ggrt trums, other loading cases and drilling opera-

2 9 1.752/12.002.225 1.752 4.06 tional restrictions.

Table 11Navigation operational sea state limits Acknowledgements

Case] Okn | 5kn | 8kn | 11kn| 14 kn This studv has b lished in the f fth
heave 12.000,12.000112.000111.799 11.524 resiasrcljhyroaescﬂ'ﬁ?lir?g;??npdlioi IiIrr:earearg:‘nsii0 of
pitch | 12.00q 12.000] 11.947| 11.452] 10.629 projec : - Y

ol 17552180311 76141 6.776 | 5.708 the hydroelastic dynamic response for DRILLSHIP
h 7'552 8 031 7 614 .6 776 : 5 708 12000” (seakeeping preliminary analysisf, ICE

13 : . ] : ] ICEPRONAV ENGINNERING Galati (1041/2.04.2013).

B |9.173] 9.401 9.202 8.741 8.073

Case] Okn | 5kn | 8kn | 11kn| 14 kn REFERENCES
heavel 6.973 | 6.887 | 6.745 | 6.567 | 6.344 . .

- [1]. Bertram, V., “Practical Ship Hydrodynam-
p'tﬁh 162501%0 172806%0 léggg 11858:?375 10578:(3) 0 ics”, Butterworth Heinemann, Oxford, 2000.
ro 2 : : s : [2]. Bidoae, I., lona, O., “Complements of
hys | 6.510| 6.887| 6.745] 6.567 6.344 Naval Architecture”,Porto-Franco Publishing

B |8574|8.810| 8.722| 8.610 8.471 House. Galati. 1998.

[3]. Domnisoru, L., “Ship Dynamics. Oscilla-

Based on the data from sections 4 and 5,
synthesized in Tables 10 and 11, results:
1. In the case of drilling, the operational [4]
sea state limits are derived out due to the
high restrictions on heave motion, based on
the drilling equipment operation conditions.
The limit of the significant wave height is
1.700-1.752 m, which represents in averaggs.
a Beaufort Sea state level 4 (Table 10).
2. In navigation condition loading case 1,
the operational sea state limits are derived
out by the restrictions on roll motion, due to
the high level of the gravity centre vertical
position. The maximum restrictions are re—[%'
corded at the highest speed of 14 knots, witﬁ '
the limit of the significant wave height 5.708
m, which represent in average a Beaufort Seg).
state level 8 (Table 11).
3. In navigation condition loading case 2,
the operational sea state limits are mainly
derived out by the restrictions on heave mo ¥
tion, due to the higher draught and smaller
free ship board in compare to the Ioading[lo]'
case 1. The maximum restrictions are re-
corded at the highest speed of 14 knots, withy1].
the limit of the significant wave height 6.344
m, which represent in average a Beaufort Sea
state level 8.5 (Table 11).

60

tions and Vibrations; Technical Publishing
House, Bucharest, 2001.

Domnisoru, L., Rubanenco, I., Mirciu, I.,
“The DYN programs package for the analy-
sis of ship dynamic loads from oscillations
and global vibrations; (module DYN_OSC)
Naval Architecture Faculty, “Dunarea de
Jos” University, Galati, 2009-2014.
Domnisoru, L.,Rubanenco, I.,.Domnsoru, D.,
"On the linear and non-linear dynamic hydroe-
lastic response analysis of an off-shore drill-
ship elastic structure The Annals of “Dunarea
de Jos” University of Galati, Fascicle XI
Shipbuilding, pp. 5-14, 2013.

DNVGL, “Offshore Structures Rules2015.
Faltinsen, O.M., “Sea Loads on Ships and
Off-shore Structurés Cambridge University
Press, 1993.

ITTC, “Recommended Procedures and
Guidelines. Loads and Responses. Seakeep-
ing” (7.5-02-07-02), International Towing
Tank Conference, 2011.

Price, W.G., Bishop, R.E.D.,;'Probabilistic
Theory of Ship Dynamics"Chapman and
Hall, London, 1974.

Sading, H., “Bewegungen und Belastungen
der Schiffe im SeegdhUHH Hamburg, 1994.
Sading, H., “Windsee Spektrum” TUHH
Hamburg, 1994.

Paper received on October 20", 2016

© Galati University Press, 2016



