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(20) EERAABEERHBRBOEERI) © BixEY

Seajacks Kraken

and leviathan

Turbine Installation and Maintenance

Vessel Specifications

Classification and Rules cking System
Type: GustoMBCN®R500X Type: Rack and pinion
Bult: 2009 Duive: Hectre
(ass: ABS Al Self-elevating Hevating speed: 08m/min
Unit + AVS + AQCU + 2 6ft/min
DPS 2, Self Poopelled,
Helideck Design Criteria (North Sea)
Flag: Panama Allyear Summer
Waterdepth (LAT): 111v/135ft 181/ 1571t
Safety Case Survival air - gap 175m/57f  128m/42ft
Seajacks [eviathan and Seajacks Kmken have accepted (Above TAD):
SAFETY CASES, in accordance with USOFFSHORE
INSTALLATION GAFETY CASE) REGULATIONS 2005 Maxinmum wave height: 131m/43ft 10.1m/33ft
Wind speed: 394m/s 275n/s
Main Dimensions 127ft/s 90ft/s
Hull
Length waterine: 61/ 200ft CGunent (A swface): 164m/s 1.64m/s
Lengthovemll: T6m/250ft Haft/s H.A4ft/s
Width overalk 36ny/118ft Typical leg penetmtion: 3-5m/10-16ft  3-5m/10-
Distance between legs: 16ft
Longitudinal 36.5m/120ft Displacement: 6.800T
Tansveise 28.5m/94ft Typical elevated weight: 5500T
Hull depth: 6.0m/20ft Vanable load: Up to 1,550T
Main deck area: 900m?/9,700ft?
Main deck load capacity: 5Tm? Positioning/Jcking Pre-loading Condition
The vessel i designed to move in excess of 25
Blade rack: 19m X 6m X 9m times peryearand is able to jack and pie-load n the
following conditions:
Iegs Max significant wave height: 20m/7ft
Numbey/Type: 4/Thiangular truss Tidal cwvent (sinface): 1.03m/s (2 Knots)
Width: 50m/16ft Wind velocity: 10.8ny/s (21 Knots)
Length: 85.6m/280ft
Footing area: 29m#/312ft?
Footing type: Spudcan with pin

F LR A FEE R ITINR Gast=51)
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6.4 Marine conditions

The marine conditions for load and safety considerations are
divided into the normal marine conditions which will occur more
frequently than once per year during normal operation of an offshore
wind turbine, and the extreme marine conditions which are defined as
having a 1-year or 50-year recurrence periodl.
6.4.1 Waves

The correlation of wind conditions and waves shall be taken into
account for the design of an offshore wind turbine. This correlation shall
be considered in terms of the long term joint probability distribution of
the following parameters:

* mean wind speed, V;

* significant wave height, Hs;

* peak spectral period, T}.

The joint probability distribution of these parameters is affected by local
site conditions such as fetch, water depth, bathymetry, etc. The
distribution shall therefore be determined from suitable long term
measurements supported, where appropriate, by the use of numerical
hindcasting techniques, refer to 12.4.
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Annex G (informative) Statistical extrapolation of operational metocean
parameters for ultimate strength analysis
G.1 General
G.2 Use of IFORM to determine 50-yr significant wave height conditional
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G.3 Examples of joint distributions of V and Hs and approximations to
the environmental contour
G.4 Choice of sea state duration
G.5 Determination of Severe Wave Height (SWH)
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7.6 Ultimate limit state analysis
7.6.1 Method
This standard uses the partial safety factor format to account for the
uncertainties and variability in loads and materials, the uncertainties in
the analysis methods and the importance of structural components with
respect to the consequences of failure.
The ultimate limit state analysis of the rotor — nacelle assembly of an
offshore wind turbine shall meet the requirements stated in IEC 61400-1.
For the design of the support structure, the provisions stated in the

subclauses below shall be followed.

7.6.1.1 The partial safety factor format
The safety level of a structure or a structural component is considered to
be satisfactory when the design load effect Sa does not exceed the design
resistance Rq:

Sa<Ra (20)
This is the design criterion. The design criterion is also known as the
design inequality. The corresponding equation

Sa=Ra

forms the design equation.
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estimated:

* the extreme 10-min average wind speed at hub height with a recurrence
period of 50 years;

+ wind speed probability density function p(Vunk

+ ambient turbulence standard deviation 0" (estimated as the mean value of
the standard deviation of the longitudinal componentl5) and the
standard deviation "o 0 of 0" at Vi between Vin and Vout and Vi, equal to

Viefs

* wind shear16;
* air density.
The interval of any wind speed bin used in the above shall be 2 m/s or less,
and the wind direction sectors shall be 30° or less. All parameters, except
air density, shall be available as functions of wind direction, given as 10-min
averages wind shear 16; High shear values for extended periods of time have
been reported for certain areas in connection with highly stratified flow or
severe roughness changes. The external conditions in Clause 6 are not
intended to cover such cases.

12.4 Assessment of waves

The following parameters shall be estimated:

* the significant wave height with a recurrence period of 50 years assuming
a 3-hour reference period, Hsso, and the associated range of wave peak
spectral periods;

* the significant wave height with a recurrence period of 1 year assuming a
3-hour reference period, Hs1, and the associated range of wave peak
spectral periods;

* the extreme individual wave height with a recurrence period of 50 years,
Hso;

* the extreme individual wave height with a recurrence period of 1 year, H1;
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* the reduced individual wave height with a recurrence period of 50 years,
Hieds0

* the reduced individual wave height with a recurrence period of 1 year,
Hiears

* the extreme crest height with a recurrence period of 50 years.

The extreme significant wave heights may be determined from the

metocean database by extrapolation based on the tail of the long term

distribution of significant wave heights, refer to ISO 19901-1. The extreme

individual wave heights may be established by convolution of the long term

distribution of the significant wave height Hs and peak spectral period 75,

with the conditional short term distribution of individual wave height A

given the significant wave height H:. The extreme wave heights may,

however, be limited by water depth.

6.4.1.6 Extreme wave height (EWH)

The extreme deterministic design wave shall be considered for both the
extreme wave height, Hso, with a recurrence period of 50 years and the
extreme wave height, H1, with a recurrence period of 1 year. The values of
Hso, Hi, and the associated wave periods may be determined from analysis
of appropriate measurements at the offshore wind turbine site, refer to 12.4.
Alternatively, assuming a Rayleigh distribution of wave heights, it may be

assumed that:

Hagp =186 Hg (8)

H, =186 H, (9)

where the significant wave heights Hss0 and Hsl are values for a 3-hour
reference period.
The wave period to be taken in combination with these extreme wave

heights may then be assumed to be within the range given by

111 Hess (V)/g ST<143 /Hess (V)/g (10)

Design calculations based on EWH shall assume values of wave period
within this range which result in the highest loads acting on the offshore
wind turbine.

For shallow water sites the extreme wave heights Hso, H1 and associated
wave periods shall be determined from analysis of appropriate site-specific
measurements. ¢ -

6.4.1.7 Reduced wave height (RWH)

The reduced deterministic design wave shall be considered for both the
reduced wave height, Hreas0, for the definition of the 50-year return event
and the reduced wave height, Hred1, for the definition of the 1-year return
event. The values of Hriewso, Hredl shall be determined so that the
simultaneous combination with the extreme wind speed averaged over 3 s
(Veso, Ver) leads to the same probability of a more unfavourable combination
occurring as the combination of the extreme wave height (Hso, H1) and the
reduced extreme wind speeds (Vreds0, Vred1).

The values of Hreaso, Hrea:, and the associated wave periods may be

determined from analysis of appropriate measurements at the offshore
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wind turbine site, refer to 12.4. Alternatively, assuming a Rayleigh

distribution of wave heights, it may be assumed that:

Hregso =13 Heso (11

Hieg1 =13 Hyy (12)

where the significant wave heights Hss0 and Hsl are values for a 3-hour

reference period.
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DESIGN REQUIREMENTS

EEOWRDOH E OB - FFRS:

(HLHW®

) A
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- FREHEELIE, HAT (CHEEYR 50 EOBBIRELZ N A -8k &35,

BMHAT(Highest Astronomical Tide) % fii .
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(1) ERET AL
At ORER, ROSEONTIMNCLEEZbDETS.
1) HMoREEHET s RENELES
ZIp =IpAT (5.2.1-1)
2 b
zp o EREHEEAL (cm)
zyar - M RICGHIL HAT (cm)
%) GO EHET BB S S BE
zp = max{zyge » Zuar +€) (5.2.1-2)
c ks,
Zywe o BEFEREREAAL (RRAEYWAL) HHWL (cm)
SRS CERRGURE L < RGc L A B REIEAE) (om)
¢ =alp, - p)+bW* cosd+¢ (5.2.1-3)
=L,
po :JEMELUE (=1010hPa)
P RELHE (hPa)
W s 10 4 MR OEAAL (m's)
6 EEIR &R W DR
abe EHLANEICHE 521 R ER
- L was
WL (WD HINL \ st CHSHL)
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WIS T L
TaAi Mok SN
AT LTL
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l ADRTER

EEFLR IR (B LLAL \ f IeMERaRAl (LSHL)
e — EO YRR
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6.4.3 Water level
For the calculation of the hydrodynamic loading of an offshore wind turbine,
the variation in water level Gf significant) at the site shall be taken into
account. A constant water level equal to the mean sea level (MSL) may,
however, be assumed for ultimate load cases involving normal wave
conditions (NSS, NWH) with the exception stated in 6.4.3.1 below.

Different water levels are illustrated in Figure 3.

[
[s]
HSWL
/ A
war
A
MSL — B
LAT g
/ c
o= R Y
L. g ¥
e E
EC 00309
Key:
HSWL Highest still water level A Positive storm surge
HAT Highest astronomical tide B Tidal range
MSL Mean sea level c Negative storm surge
LAT Lowest astronomical tide D Maximum crest elevation
cD Chart datum (often equal to LAT) E Minimum trough elevation
LSWL Lowest still water level
Figure 3 — Definition of water levels
6.4.3 K

FLRBOREAREDNHETE , 1 MCH TR AN (BEELSE ) 2EBLE
FEEsEV. LEL , BERRRME (NSS RUNWH ) Z#5KE (KR ) mET —
AT, RND6431 ICBRETBHINERE | TG (MSL ) CFL VW —EXUZEE
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K3 &, KIDEHEETRYT,
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HAT & KIEINL B #Z=
MSL 95z C BHICKBKEET
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LSWL S{R##KAL
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T%, (RAEDLE T.PDY)
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zzi, -

Vola) : RFROFEHST BV (/)
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[IEC641400-3]
6.4.2 Sea currents
Although sea currents may, in principle, vary in space and time, they are
generally considered as a horizontally uniform flow field of constant velocity
and direction, varying only as a function of depth. The following
components of sea current velocity shall be taken into account:
- sub-surface currents generated by tides, storm surge and atmospheric
pressure variations, etc.;
- wind generated, near surface currents;

- near shore, wave induced surf currents running parallel to the coast

(Contents)
6.4.2.1 Sub-surface currents
6.4.2.2 Wind generated, near surface currents
6.4.2.3 Breaking wave induced surf currents
6.4.2.4 Normal current model (NCM)
6.4.2.5 Extreme current model (ECM)
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[TEC61400-3] Annex C(informative)
Shallow water hydrodynamics and breaking waves

C.1 Selection of suitable wave theories

Several periodic wave theories can be used to predict the kinematics of two-dimensional
regular waves. The different theories all provide approximate solutions to the same differential
equations with appropriate boundary conditions. All compute a waveform that is symmetric
about the crest and propagates without changing shape. The theories differ in their functional
formulation and in the degree to which they satisfy the non-linear kinematic and dynamic
boundary conditions at the wave surface. Figure C.1 provides guidance on the selection of
suitable regular wave theories as a function of normalised wave height and water depth.
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Figure C.1 - Regular wave theory selection diagram

Waves of small height in deep water are approximately linear in nature.
Regular waves in this region are sinusoidal in shape and may be modelled
using linear Airy wave theory or a loworder stream function solution.

As the wave height is increased or the water depth reduced, wave profiles
become steepersided and the height of the wave crest above the still water
level becomes greater than the depth of the trough below the same datum.
The wave profile and water particle kinematics can no longer accurately be
described using linear wave theory. Stream function theory can be suitably
applied over a wide range of depths if the correct choice of solution order is
made. Stokes 5th theory may be used to model steep waves in deep water.

As wave height is further increased or the water depth further reduced,
the horizontal velocity of water particles in the wave crest will at some point
exceed the wave celerity and the structure of the wave will break down.
Water particles are ejected forward from the crest and the wave is said to
break.

Further description of wave theories and their ranges of application may
be found in ISO 19901-1.
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Annex D (informative) Guidance on calculation of hydro
dynamic loads

D.2 Morison’s equation
Morison’s equation (see reference document 2.) is the commonly
used expression for the calculation of viscous drag and inertia
loading on frame structures. The equation for a static member
is:

F= %Cd PDUIU + CoypAU

where

F is the force per unit length of member;
Cy is the drag coefficient;

Cy, is the inertia coefficient;

P is the density of water;

D is the member diameter;

A is the cross-sectional area of the member;
U is the velocity of the flow resolved normal to the member;
U is the acceleration of the flow resolved normal to the member.

(D.1)
If the structure moves significantly, the relative velocity modifies the drag
force and can result in hydrodynamic damping. The relative acceleration
results in a force similar to the inertia force which can most conveniently be
analysed using the concept of an added mass of water which is constrained
to move with the structure. In this case, Morison’s equation becomes:
CapAUq (D.2)

F= %CdpD U, +Cop AU, -

Uy

where

U, s the relative velocity of the flow normal to the member;

Tw is the acceleration of the flow resolved normal to the member;

U, s the acceleration of the structure resolved normal to the member;

» is the added mass coefficient (C, = C,~1 for slender, cylindrical members of fixed
structures).
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[IEC61400-3]
6.4.5 Marine growth
Marine growth influences the mass, the geometry, and the surface texture
of the support structure of an offshore wind turbine. Consequently, marine
growth may influence hydrodynamic loads, dynamic response, accessibility

and corrosion rate of the structure.
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Annex D (informative) Guidance on calculation of hydrodynamic
loads

D.4 Slap and slam loading

----- Measurements by Wienke of breaking waves acting on
vertical and inclined cylindrical structures (see reference
document 6) have shown that the impact force FI may be added
to Morison’s equation as an additional component of the wave
force:

Fwave_breal-c =Fp+Fyth

(D.8)

where

Fb is the drag component of the wave force;

FM is the inertia component of the wave force;

FI is the impact component of the breaking wave force.

The drag and inertia force vary in time in accordance to the
water surface elevation associated with the wave cycle and may
be analysed using a higher order wave theory.

Considering a cylinder in a breaking wave environment, the
impact area may be defined as shown in Figure D.1:

Area of I
impact

IEC 007/09

where  C is the wave celerity;
H,, is the wave height at the breaking location;
M, is the maximum elevation of the free water surface,
R is the radius of the cylinder,

A is the curling factor = 0,5.
Figure D.1 — Breaking wave and cylinder parameters

When the mass of water hits the cylinder not normally but at an
oblique angle y , then the shape of the cylinder has to be
represented by an elliptic instead of a circular shape. This
description is valid for the inclined cylinder or when the over
curling breaker tongue hits the vertical cylinder obliquely, i.e.
below the wave crest.

The impact force FI may be calculated as
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Figure D.2 - Oblique inflow parameters
F = M Pater RV *cos? 2ﬂ—2\xmﬂf aﬁanh\ﬁ— ! cosy,] (D.9)
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The total duration of the impact is given by
= 18R (D.11)
32V cosy
where
Y is the angle between direction of the motion of the mass of water and the

perpendicular to the cylinder’s axis;
cosy = 1 for wave breaking at the vertical cylinder;

cosy < 1 for the over curling breaker tongue hitting the vertical cylinder, or wave breaking at
an inclined cylinder.

It should be noted that the curling factor A increases with the
inclination of the cylinder against the wave direction. The
maximum impact force occurs for an inclination angle of
approximately 25° against wave direction.
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11 Foundation design

The design and structural analysis of the foundation of an
offshore wind turbine shall be performed in accordance with the
ISO offshore structural design standards or other recognized
offshore design standards.

If offshore design standards other than the ISO standards are
used, it must be demonstrated that at least the same level of
structural reliability with respect to ultimate strength and
fatigue is obtained.

The design load cases and associated load safety factors
specified in Table 1 and Table 2 of this standard shall be used as
the basis of the design of the foundation. In general, the design
and analysis shall comply with ISO 19900. Geotechnical and
foundation specific requirements for those aspects of geoscience
and foundation engineering that are applicable to a broad range
of offshore structures are based on ISO 19901-4.

The design of piled foundations that have a traditional
association with fixed steel structures is detailed in ISO19902.
Particular requirements for the design of shallow gravity
foundations that hav e atraditional association with fixed

concrete structures, are detailed in ISO 19903.

Annex F  (informative) Offshore wind turbine foundation
design
Specific guidance relating to the design of foundations for
offshore wind turbines may be found in the following
publications:
1. Germanischer Lloyd WindEnergie GmbH, Rules and
Guidelines: IV — Industrial Services,
Part 2 — Guideline for the Certification of Offshore Wind
Turbines.
2. DNV Offshore Standard, DNV-OS-J101, Design of offshore
wind turbine structures
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FLERTEEAGNA IXRPE  TRHRERBIIFDEEREEE - RS L2014 &R ERHE (1EC61400 )

DESIGN REQUIREMENTS

EADWEROHEH E ORI - FRED

131y
(BHLLHW®

BT EZ OMOMFEDOAS

7.1 FEERE, R ES & OVKEOFHE

- [EEME & FREATE (B S HinE R, £ OMmFEEICAHLE0)
- FOKE OKEGEFEY)

7.2 FEE T E OFHm
« FE E~OFEERE

QO ECHIRASE) 7.3 GEHR O [IEC61400-3]
OxIR L 6.4.6 Seabed movement and scour
TRED 9 B, e FE TR 5 b0 LT 5, The support structure of an offshore wind turbine shall be
DBARSKLZ 5D & DEMT, & O DDA AL G OKFT 5, designed taking account of the influence of seabed movement
QWThi T4, BRI 25 UBEHREs (R 209, (MEESigkfE T, B - 88T, % | and scour. The analysis of seabed movement and scour, and the
TERR[E D 1) design of appropriate protection shall conform to the
(MR % EHNCHA L, TS —ELL EEDIISE THE1TH, requirements of ISO 19901-4.
OUEHREEIA=CYEHRES 1 ToOFTA Requirements regarding the assessment of seabed conditions are
- VTR OFFENELL Lo A ROV A NI D LARTDFHRIZIEDSNTR D 5, | stated in 12.9.
< KSR BRD D,
< R EBRIZ X o THROE LT-EFE SR D 5, (FER] ——————————————————————
6.4.6 BEREFR KR
FLREOXBEBENG BREFROCAEOFEEERICAN TR LA
ThiEm sz, BREHROTHEOBAT , O EY 3 SEER L T 0RE
I& , 150 19901-4:2003 OERBHEICHEEL X TNIEBESEV, BERHEOT
BT 2 ERBEE | 129 (C&B,
REfE73- HIHOES 2L ok EfR732 HEHED D ORI
aHEK - FoK 7.5 KA E O [IEC61400-3]
< E ) A NRHEINNHIESIEE OTRKHF DT A 23— O X 9 e HE#RIEEIT/ER T | 6.4.4 Sea ice

DUBKIRFEROF R, WIMEMIRARAT I H-5 < Ralston DI THRD T LUy,

THIEEKI— AT AREHLARI L 0ke 5ha.
R, = [A,a o +-;— Ly hb? +%A,y,,}r(bz -b;))m
TRSERAT—CERT 2REA, Ko knERds,

R, =BR,+ %B;Y'.J’(bz - b;)

At some locations, loading of the support structure of an
offshore wind turbine due to sea ice can be critical. The ice loads
may be associated with static loading from a fast ice cover, or
dynamic loading caused by wind and current induced motion of
ice floes. Moving ice floes impacting the support structure over a
considerable period of time may result in significant fatigue
loading.

A site-specific assessment of the occurrence and properties of
the sea ice shall be undertaken as stated in 12.7.

Annex E provides guidance with regard to ice load calculations

[Annex E (informative)] "Recommendations for design of
offshore wind turbine support structures with respect to ice

loads”
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B OBEEREFREEZSIERCTIEEH D, BRKORERVEMHICETS
H4 NEBOHMER | 127 OREICI > TEELETFIEESKL,
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[IEC61400-3]
6.5 Other environmental conditions
Environmental (climatic) conditions other than wind and marine
conditions can affect the integrity and safety of an offshore wind
turbine, by thermal, photochemical, corrosive,mechanical,
electrical or other physical action.
Moreover, combinations of the climatic parameters given may
increase their effects.
The following other environmental conditions, at least, shall be
taken into account and the action taken stated in the design
documentation:
- air temperature;
- humidity;
- air density;
- solar radiation;
- rain, hail, snow and ice;
- chemically active substances;
- mechanically active particles;
- salinity causing corrosion;
- lightning;
- seismicity causing earthquakes;
- water density;
- water temperature;
- traffic

[FIER] ————————————————
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 JEAHLZ U —DREREER IR, Fermid i (HAT : Highest Astronomical Tide) £ 9 17515
mE CEOAICEETLZ L,

Structure — matt grey

e ] Minimum height of
gir- i aids to navigation

Alphanumeric identifier

15m base painted
yellow

HAT

(Photos Courtesy Npower Renewabies)

WU A2 77— LOREIERHE (2.2)

- IALA OHESERIRICHE > THSR A fRIET D,

« SRR O UTEEFUC B Ha%lE (SPS : Significant Peripheral Structure)(ZiZZi i
CFERREE 5 MR LA LRI S DAL 2 AR TR E Y MR E, SPS [
DOEEBEE 3VFELINE T2,

o FEILMAMCHEI OGN 8 2 3R S CRR DITE O k% SPS 5 2 WERE R
ZIRVHIPHICERES D, (1 EEEE =1.852km)

1. Example of wind farm marking
. SPS - lights visible from all directions in a horizontal plane. Lights
synchronised to display an IALA “special mark” characteristic, flashing
yellow, with a range of not less than five (5) nautical miles.
® Intermediate structures — on the periphery of the farm other than SPSs
— marked with flashing yellow lights visible in all directions in a

horizontal plane with a characteristic different from the SPSs and a
range of not less than two (2) nautical miles

<2 nm

<3 nm

®050 @
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O O0O00O0
QX O00 @
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OOO
L_NON _

TE FEU SRR O *T KER E
(MSC. Marin Guidance Note372)
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Marine Guidance Note(Maritime and Coastguard Agency, UK)
W OO KERR AR (2.3)

- #iE B IR A RS 5,

L= H -l (B AR ERUY, L—F— LT Ly ki, AIS M A
RN

W EEE 2.4

 2YEERLL FOFERREA RO E B ORE SN AEA DV . RIS 5,

Wi (2.5)
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.,
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[TEC641400-3]
14.5 Maintenance manual
Each offshore wind turbine shall have a maintenance manual, which at a minimum
consists of the maintenance requirements and emergency procedures specified by the
wind turbine manufacturer. The manual shall also provide for unscheduled

maintenance.

145 RSFR 2T

TRTIhOFELRBEICE , RFNZ1TFLZAZEL , TORTFIZITIIICE , RIER , BEREE
ENEELLERFICHEITZIEREERCBRERFIEEERH L ATNERS KV, NZa 7K, 5
EMRFIZOVTEREL R ThiERSs L,

[ [0gy
[IEC61400-3 Annex H (informative) Corrosion protection]
H.1 General
H.2 The marine environment
H.3 Corrosion protection considerations
H.4 Corrosion protection systems
H.5 Corrosion protection in the rotor — nacelle assembly
H.6 Reference documents
(FIER] e————————————————————
MEEH (5%E )R
H1 —#%
H2 E¥IRE
H.3 BhERHt
H4 PR AT A
H.5 RNARER DB &
H.6 &3

MR B

PEBIVECIL, MR OBREE X
MERFE EREHE 2 2 O I
PN HEFFE T 2 2 & %
BB, EIPREERZIZOVTE

ORIz DBH R

Oligk DHERFE P E ST

& BB ~ DR & Flk 4
B,

F6E RIS
(DERF DG

[IEC41400-3]

4.4.6 Emergency procedures plan

Probable emergency situations shall be identified in the operations manual and the
required actions of the operating personnel prescribed. The manual shall require that
where there is a fire or apparent risk of structural damage to the wind turbine or its
components, no one should approach the wind turbine unless the risk is specifically
evaluated. In preparing the emergency procedures plan, it shall be taken into account
that the risk for

structural damage may be increased by situations such as the following:

* overspeeding;

* icing conditions;

* lightning storms;

* earthquakes;

* broken or loose guy-cables;

* brake failure;

* rotor imbalance;

* loose fasteners;

* lubrication defects;

+ fire, flooding;

* ship collision;

* other component
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HFL ZORTHWDIEEEL, KITXD,

COD JEIE] & ) & A3 [EJT A co-directional (6.4.1 ZR)

DLC X E 7 — A : design load case

ECD R b E O M B —1 > R A b : extreme coherent gust with direction change (IEC61400-1 &)
ECM WHERFfER T /L : extreme current model (6.4.2.5 & 8)

EDC FBE R A 2281k« extreme direction change (IEC61400-1 £f#)
EOG B ORMEZEE : extreme operating gust IEC61400-1 &)
ESS AERF OHFOIRAE : extreme sea state (6.4.1.5 )

ETM M ELRE £ 7 /L extreme turbulent model IEC61400-1 ) :
EWH MBI 5 : extreme wave height ( 6.4.1. 6 &)

EWLR WA O KALHPH : extreme water level range (6.4.3.2 2 R)
EWM FBEHF O JEGEE T /L : extreme wind speed model(IEC61400-1 £ [f)
EWS WfElE ™ ¢ > K7 @ extreme wind shear(IEC61400-1 &)
MIS JEUE] & A & 3R —3L : misaligned (6.4.1 2 )

MSL SERIHETHEI KL © mean sea level (6.4.3 )

MUL % 71 - multi-directional (6.4.1 Z:H8)

NCM W E T /L normal current model (6.4. 2.4 )

NTM W IRFELFEE 7 /L nomal turbulent model(IEC61400-1 2 )
NWH TR 5 normal wave height (6.4.1.2 2 #)

NWLR WO KNHPH : normal water level range (6.4.3.1 ZHR)

NWP WHFY 4> K72 7 7 A LEF )L : normal wind profile modelTIEC61400-1 &)
NSS HHREOUEDIREE : normal sea state (6.4.1.1 Z1R)

RNA [FHRE — - /LE% i : rotor — nacelle assembly

RWH KI5 reduced wave height (6.4.1.7 &)

RWM KRR T 5 /L : reduced wind speed model (6.3 Z[)

SSS TERBFOUFDIREE : severe sea state (6.4.1.3 2 R)

SWH TERIFH B : severe wave height (6.4.1. 4 &)

UNI B —J7 01 : uni-directional (6.4.1 £ 1R)

H B

H EEE- T

Hieqs0 FELIRM 50 4= DK &

Hyeqq FEHIM 1 F ORI

Hgsg FELHIM 50 48 2k ORI =

Hg T 1 A 20 O AR &

Viub ANT LR S OJEGE

v By b A R

Vour ey RT U bR

V. +2m/s GEMEEL2 m/s

V50 FEHIM 50 4 O IFR{E R (3 FPREE)

Voq FEMM 1 FoMRHRERE (3 FPREE)

F P97 RS - fatigue (7.6.3 Z/R)

U BRS¢ ultimate (7.6.2 )

N WREOR Sy 44454 1.35 : normal

A HER O 22455 1.1 : abnormal

T s o VLR IR D 7322 224% % 1.5 : transport and erection

* IR IR D ERAy 22 42 4% %% ¢ partial safety factor for fatigue(7.6.3 Z[R)

K EDOMDEMFD RIS

%1 w—% « FRAENIH DD T E O MMELR ESMEIZ% L : For extrapolation of extreme loads on the RNA

%2 S AT AEE X ILE R OTEL © Control system fault or loss of electrical network

%3 REET AT AR XITEATT DN E R : Protection system or preceding internal electrical fault

k4 EIREOTMERE G LN OBEKHE : External or internal electrical fault including loss of electrical network

k5 BB OTEL &S e B, A#ESUIER SV AT L& : Control,protection, or electrical system faults including loss of electrical network
%6 TESRFEDIEL : Loss of electrical network

%7 AE D —X—ih L JEH & OKERAE (I—I AT T4 A2 ) OWME : Extreme yaw misalignment

*8 JEHLAHNZ A H & I FEHERE © No grid during installation period
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