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Ship Operability and Control

Coursework tutorial

Dr Momchil Terziev
momchil.terziev@strath.ac.uk
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Introduction to operability

1. ShipX calculates the motion

transfer functions in six degrees _—]

of freedom for your ship at the
specified speeds and headings.

3. The response spectra are combined
with the specified seakeeping criteria
to obtain operability limiting
boundaries.

Response amplitude
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2. The Postprocessor combines the
RAOQOs with the specified wave spectra
to obtain the response spectra (short
term statistics).

4. The operability limiting
boundaries combined with the
specified wave scatter diagram are
summed up over the sea states to
obtain the percentage operability.

Taken from Fathi (2015) ShipX Vessel Responses (VERES)- User’s Manual
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Step 1: Preliminaries

* First, create a new database. Tl alur 7 el

"B} Check for Update

laci F
- 1 »
@ 2y Ship Speed and Powering Manual

EH shipX @ Und
Update Log ko
File Edit Mew Wiew Tools Plug-Ins Window Help EL The Web \ u Slam 2D Manual
— _,2//2 Station Keeping Manual

= Open Database.. °® Consu Iti ng the user ? About E -renal}rsis Manual

85 Befresh

I - I m WERES Motion Control Manual
% !E:cﬂpo:--- : manua IS a WayS a @ Stabtank Cenfiguration Manual
& Export.

1 C:\Users\szb13150\Desktop gOOd idea! K0 veres Theory Manual

2 C\Users\szh13150\Desktop\Added resistance m Weres Time-Domain Manual

3 H:\Added resistance = Waveres Manual
4 C\Users\szb13150\Desktop\Added resistance\Mew folder - .

ShipX User's Manual
5 Fh\database2 pa X

B H:\ShipXDatabase
T F:\Double Body study'shipx
8 \\ds.strath.ac.ukhdrivet 304szb 13130 ShipXDatabase

B Eit
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Step 2: Ship geometry

* Import the required ship hull.
 Check that your imported file matches the requirements.

ShipX -1 Tutorial
File Edit Mew View Tools Plug-lns Window Help SRy Flest [1]

Ship: #1775 maf [irmparke
SRR S i Y Y = x| B -8 Lnading condtions 5 Edit Hull v

. |45 Loading condit :
&% Import ship from ShipX Ship Exchange file ‘! Fluhs EE& Hull Transformation

A Design dra &% Export ship to ShipX Ship Exchange file

A Trim [bowy - .
& Volume disg }=4 Edit Principal Characteristics

[} Related dow &= Edit Ship Model Characteristics
e Detale B E4it Lightship Weight

a

'R{"j( Import folder from ShipX Folder Exchange file

5‘3 Import propeller from ShipX Propeller Exchange file
(& Import duct from ShipX Ship Exchange file
&£ Impeort pod from ShipX Ship Exchange file

E Length between pe
B ” B gu:lth I Ep L) Edit Structural Characteristics
> Eﬂ Impert ship lines from YERES geometry file ﬁﬂrﬁ;at d;vera [ tDI =
elated documents 3 ; o
(¥ Import ship lines from Napa geometry file +1- pun Details %% New Loading Condition
[ Import ship lines from AutoShip geometry file gﬁ:lders (= Explore
s P . + Propulzor components
(¥ Import ship lines from AuteHydro geometry file 21 gl Stiuctural components _ Principal Hull Data Report
[ Import ship lines from AutoCad 3D DXF gecmetry file + Commaon settings &3 Duplicate Principal Hull Data Report (including model scale data)

58 Import ship lines from ShipShape LIN file (single ship)

& - - Ship Hydrostatics Report
Duplicat t onl
% Import from ShipShape Project da Duplicate (input oniy)

£ Delete Ship Hydrostatics Report (including model scale data)




Step 3: Editing the ship particulars

* If the Input does not
match the requirements,
you may edit the design
loading condition as

shown.

EF] ShipX
File Edit Mew View Tools Plug-lns Window Help
% & @B EE S x| B g
BMUE S SEad = B 30 view
= &% Tutorial
= i Fleet [1]
SR gt [imporjg
= 5:'5 Loading conditior B Edit Hull
% Loading conc :% Hull Transformation
&2Fun:  E
2 Desiondl &%) Export ship to ShipX Ship Exchange file
p p [ p g
A Tiim [biow
& Wolume d 55 ]| Edit Principal Characteri
d
{) Related ¢ 22 Edit Ship Model Characteristics
+- gun Details I - -
# Length betwesn | & Edit Lightship Weight
4 Breadth overall (£ LI Edit Structural Characteristics
.,.I«—J Related documer . -
41 you Details i MNew Loading Conditien
Folders = Explore
+ Fropulzor components

Reports

é Duplicate
é Duplicate (input only)

& Delete

€8 Save Entire Database

*|-gfe Structural components
-l Common settings

= Generate & View Glview File
&% Refresh

% Check Out Recursive
Check In
% Check In Recursive

o

1=l

Pl s IT@oD5BPO S
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i
% Import Lightship Weights @& Import and Append Lightship Weights

Identfication
Mame 5175, mgl [imported)

Main Characteristics

Length overall [Loa) 17E.66 m
Length between perpendiculars (Lpp) 175.00 m
Moulded depth (D] 11.00 m
Breadth overall [(Boa/Bmax) 2540 m
Stern position [&ft) -1.EE m

Additional parameters

Rake of keel 0.00 m
Bilge radiuz 0.00 m
Rise of floor 0.00 m

% Edit Design Loading Condition...

==

KLX Principal Characteristics Iu Stuctural Characteristics | = Ship Model Eharacteristics] ﬁ Lightship weighl] @ ﬂotes] g Eictures]

& 0K % Cancel & Apply [l Reset [l Checkln 9 Check In & Close
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Step 4: Ship principal characteristics

£.520: PRINCIPAL HULL DATA (C:\Users\szb13150\AppData\Local\ Temp'\report MPL) ==
R ENCL A 590
ShipX
PRINCIPAL HULL DATA o
23/01/2020
REF.

SHIP: s175.mgf (imported)

Loading condition: Design WL

Draught AP/FE: 5.500 / 5.500 [m] (] ,

S « ShipX’s plot program may
Length overall Lox [m] 176.663 -
Length on designed waterline Lz [m] 1£9.185
Length betw. perp. Lee [m] 175.000
Breadth moulded B [m] 25.400
Breadth waterline BwL [m] 25.400
Depth to 1*F deck D [m] 11.000
Draught at Les/2 T [m] 5.500 O e n
Draught at FP Trz [m] 5.500 .
Draught at AP Tap [m] 5.500
Trim (pos. aft) t [m] —-0.000
Rake of keel [m] 0.000
* Check that all parameters
Bilge radius [m] 0.000
Sea water density P [kg/m?] 1025.00 - -
Shell plating thickness [ram] 2
Shell plating in % of displ. [%] 0.40 y u u I I u .
Volums displacement v [m?] 12427.9
Displacement A [t] 12789.5
Prismatic coefficient* Ce [-1 0.35395
Block coefficient¥ Ce [-1 0.5083
Midship section coefficient Cue [-1] 0.9422
Longitudinal C.B. from Les/2 LCB [m] -0.742
Longitudinal from Les/2% LCB [% Lee] -0.424
Longitudinal from AP LCB [m] 86.758
Wetted surface s [m?] 3828.05
Wetted surface of transom stern AT [m?] 0.00
Remarks: *Refers to Les
Hydrostatic corrections not included
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Step 5: Loading condition

24| Shipx
File Edit Mew View Tools Plug-lns Window Help

T E T R i o ] R 2% %] W LI  Ensure thatyou deSign

S HUEL dGad B B8 20 view - S
—— loading condition matches the
- Fleet [1.] . % Import Deadweights @& Import and Append Deadweights - N
= #W =] Loading Condition l @ Deadﬂeight] =F ﬂpdrostatics] @ ﬂotes] req u I re m e ntS y Set O ut I n th e
Sl 233 0ading condiion no_0, DL Design waterline [T -gadtiesd ——

fo! Eun.s dhaught (T]: 5,500 #==] Edit Design Loading Condition Design waterline CO u rS eWO r k
esign draug ; 5.500m
dh Edit Deadweight Dl .

A Trim [bow up+]: -0.000 m
A Yolume displacement: 12427 857 né == Expl ndition nurnber 0 -
B Related documents [none] St

- -
7 o Dt Beports ’ * Indicates an automaticall
# Length between perpendiculars (Lpp]: 175.00 m i |Manua| input of draught, trim and heel ﬂ

A Breadth overall (Boa/Bmax): 25.40 m 2% Duplicate
() Related documents [nane) Z% Duplicate (input only) 5.500 m Cal C Iated Val e
+gun Detailz &t Copy 0.000 m u u
ﬁ Folders ) ] oo
Fropulzor compaonents < Copy (input only) - Ll 1Ea1E m 7
+-gelle Structural components <= Move

e r— 12,;:;323:;  For catamarans, the
o Breadth must be entered as
& Oedourensse o twice that of a demihull.

Check In [ dizplacement 0.40 %
% Check In Recursive
% Multi-User Status for this ltem

-Gl Common settings
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Step 6: Define a response calculation

= = [ Ele =]
E Tutarial
=g Fleet[1] @ Data Check T Full Calculation
== Ship: 5175 maf [imported] . = 5
?&% Losadingmcor:;tii:ﬂ] [g Settings l@ Edit |nput| & ﬂotes] @ lnformatlon]

] 5;5-'5 %ﬂon o, 0, DL Design waterline [T = 5.50 m] Settings o C re ate a n eW VeSS e I

: Mame | Titarial <
# Des 25 New Wave Resistance Calculation e =
& Trin

vl m & Import Stabtank Configuratiar.. res po n Se Cal C u I ati O n .

ad
e Rel % Mew Vessel Response Postprocessor Project »
+-gun Dt ] -
4 Lengthbety @ Mew Stabtank configuration

4 Breadth ove & New Vessel Response Calculation Manager

S o e st o — « Name your case suitably.

Folders % Mew Station Keeping Data Input Geometry file € [ C:\sershszb] 3150ND esklophoot\FledD B 757 78445 hip3746C9E 84L0a322CA00 44runs\RunD 1 44848 2FY v
+] ﬁ Propulsor compane % Mew Station Keeping Calculation Manager

Mumber of interpolated offset-points 20 v
+- g Structural compone £y Mew Ship Speed and Powering Data Input

- -
+ Common settings Flease note: [f the_geometr_l,_l file is_ auto-ge_nerated, the bilge: kgel input st be c:he_c:ked after adding/removing stations in the ship . S e I e Ct E d I t I n u t —_— t h I S
(= Explore geometry, a3 the bilge keel input in Yeres is related to the station number index [which may then have changed).

% Save Entire Database

may require multiple
attempts.

% Check In Recursive

J oK 4?< Cancel & Apply [#] Reset Check In m}; Check In & Close
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Step 7: Edit the response calculation e
@ Vessel Responses in Waves: Tuterial - LoadingCendition: Design waterline - Ship: s175.mgf (imported) =
Data Check Eull Calculation

@ Settings <‘? Edit input IEE"-';} ﬂntes] @ lnfu:urmatiu:un]

Bun |dentification Test

* Name you case.
|Run name: Tutorial =
-  The default theory for

|L-:a:ji|:1g conditicon descripticon: Design waterline - - -
-~ seakeeping calculations is of
Sl | 2D strip theory of Tuck and
ot Faltinsen (referenced in the

CaionOpions.__| manual and lecture notes).
npu"\tr"e;j;:)escriptiun... | RollDampingete.. | Moonpoolis).. | ° SeleCt VeSSEI Descrlptlon

Condition Info... | | Additional Matices... | ]
» Change the radial button
accordingly.

* Monohull " Multibwll

[
=
I

Apply Reset Check In Check In & Close
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Step 8: Edit the vessel description

o e || e D e * Input the radii of gyration as
i L required by the coursework.

Sinkage 0.000 m HadiinGyratiDniﬁ i Edit the VCG and LCG if

i Ty ||| e | necessary.

Metacentric Heights : R &6 43.750 il -

e w  mw o =l e |fyoudo not complete this step,

Coefficients for datacheck the anaIySiS WiII nOt run-
Elock Coefficiant, Ch: Im ° Ensure that R44 iS Correctly

Wiaterplane drea Coeff., Cw |EI.I32'.E|

Mid Section Coefficient, Crn : M . SpeCified depending On your Ship'

Pleaze note the following definitions:  Longitudinal center of gravity, LCG, iz given relative . ® Se I eCt O k to retu rn tO th e p re-
to AP [pozitive forwards). Wertical center of gravity, WCG, is given relative to the baseline. -
processor window.

10
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Step 9: Set the conditions

:I \;essel velocities [knote): Wave periods [zec]: Wave headings [de: [ ° Select Condition Info_
| || — 4 ' = » Set the ship speeds depending on
foe| | | 30 — v the requirements.

e You may specify the wave periods
o Individually, or 'generate them all at
2,500 Murnber af walues: I'I_

| 9,000 Once-
9.500 b 0 [deq] iz head zeas - - - -

MHurber af values: |-|_ Number of perinds: l?n'l— 180 [deq] is following seas o The Ilmlt IS <1OO Wave perIOdS.
= 1| =] [E= * Ensure that your curves have a

| e ——— sufficient number of periods near
(amjitinnlm Addiional Marices... | the resonant frequency

« Remember to check the headings: 0°
IS head seas.

11



Step 10: Check that roll damping Is enabled

Specify roll damping and maotion control devices to be included in the calculations ;

W ave amplitude: |1 00a [m]  [for non-inear terms and max. foil angles)

v Include vizcous roll damping

| Bilge keels [ Oy for wizcous roll damping |

Riall damping tanks Select... MNurber of tanks : 0

Fails Select. . MNurber of foll pairs: 0
kation control devices Select... | Mumber of devices ; ]

k. | Cancel | Help... |

T . T
Yezzel Descriptiol., Rall D amping ete... Maoonpoal(z)... |

University of @

Strathclyde
Engineering

* Although this is enabled by default,
It Is a good Idea to check that the
viscous roll damping correction has
been applied.

* Go to Roll Damping etc.
* |_eave the wave amplitude as 1m.

* This Is used in making the RAOs
non-dimensional.

* Return to the pre-processor window.

12
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Step 11: Run a data check

m Vessel Responses in Waves: Tutorial - LoadingCondition: Design waterline - Ship: s175.mgf (imported) EI@

@ Full Calculation ° Run a “Data CheCk”.

@gdnmpw]@ Notes | (2] Lrformation | _
* If successful, ShipX’s plot
M program will open and display the

ship particulars and sections

Geometry File

Geometry file & [C\Usershezb] 3150%D esktopont'\FledDE 757 784S hip37 45C9E 84 Loa322CAND SmnshRunD T 4404 2F% v (re m e m be r th I S m I g ht n Ot WO r k

Mumber of interpolated offzet-points a0 v

Fleaze note: If the geometry file iz auto-generated, the bilge keel input must be checked after addingremoving stationz in the ship We I I an d CO u I d re q u I re I I I u I t I p I e

geomety, az the bilge keel input in Werez iz related to the station number indes (which may then have changed).

attempts).

* You can now run the full
calculation.

JQK ﬁgancel o Apply (3] Reset Check In Checkln & Close

|| m g Vessel Responses in Waves D 250120 15:04: 26 00:00:01 00:00:00 Finished - Success i

MName: Tutorial
Ship: 5175.mgf (imparted)
Loading Condition: Design waterline

13



= % Tutarial
- i Fleet [1]
—I-d=¥ Ship: 3175 maf (imported
-1 Loading conditions [1
|4 Loading condition no. 0, 0%WL: Design waterine [T = 550 m|

gi‘l Mew Wave Resistance Calculation
D

20

4 Ti il New Vessel Response calculation

f 1 [EET——
+ oy D ﬁ@ New Stabtank configuration

& Length be B Mew Vessel Response Calculation Manager

.,0 Breadth o #+ New Time-Series Analysis Input
I Related d 22 1, coation Kamnine Nats Innet

Mew motions and operability postprocessor project

MNew added resistance postprocessor project
B4 New global loads postprocessor project
%v‘ Mew general RAQ (*.re5 file) postprocessor project

‘W‘ Vessel Responses Postprocessor (Motions): Untitled - LoadingCondition: Design waterline - Ship: s175.magf (.. E\@

EE Transfer functions/statistics Eﬁ Operability/Regularity

E Settings ]@ ﬂntes] @ lnformation]

Name Lntitled

Postprocessor setup
Get file by run ] Result file

M 5175 [ Users\szb13150\Desktopiroot\Fle4DB7STTE
Step 1: Select ship |s1 78.mgf [imported] ﬂ
Step 2: Select loading condition |n0. 0, DL Dresign waterline [T = 5.50 m) j
Step 3: Select valid run |Untitled ﬂ Ok
File: name from run CoJsershazb1 315000 esktophoot FledDB 7577845 hip3745C9E B o322l

e

Universityof <&

Step 12: Set-up a post processor

You are now ready to perform the
operability analysis.

The first step Is to create a post-
processor for your calculation.

Then, select your calculation and
press OKk.

Once ready, progress to Transfer
functions/statistics

14



Step 13:

Select Velocities :

File Label: Welocity:
Untitled 0.0 knots
Select Al | Sel special... Unzelect Al |

[~ Start new paage for each vessel/speed

|>§Y-|:-Iot ﬂ

Select Plat Type:
Select Headings:

File Label: Heading:
Untitled 0.0 deg
Select All Sel special .. Unselect Al

University of

Strathclyde

Engineering

Plot the RAQOS

 Highlight the required degrees of

== * .2 freedom, speeds and headings, and

select Plot Data

« Sample result shown below (heave
displacement RAO for 0° heading

Plot D ats

Vertical Motions

Relatiwve

Activate Plot

o |
g
E it
|
sone. |

Select Al Unselect &1l |
== gnd 0 kn speed):
|Centel of Gravity j p ]
D efine points/positions. .. | S DISPLACEMENTS
Gangway... ;
Wwhave Environment : ' [ e
Mode : L+

* Regular waves odulus

" Short term statistics

" Long term statistics

RAQ HEAVE n(3JA
-
F w
“\“3\

.«‘[ 15

0

4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
WAVE PERIOD [sec]



Step 14: Edit and export data

VERES Postprocessor Preferences

Standard unitz ;

Lengths/Forces:
O

Angles: Periods:

i* [deqreesz] (¥ [zecondsz]

" 1J5 Customary ¢ [radians]

R eqular waves:
Raotational motions - R&0's:

|Divided by wave slope [non-dinn. | j

Abzcizza values:
|Wave perniod j

Output destination ;

Frequencies:

* [rad/zec)

" Nordimenzional ¢ [Hzl

Short-term
probahilitie:s:

@ [%]

" Mon-dimensional " per haur

Shart term statistics:

Responze:

| Responze value

Abzcizza values:

-]

>

’i
By

YERES
Postprocesszor

oK,

Set az default

Cancel |

|F'eak perod, Tp

-]

[v T Plot Pragram [+ Toplot file [ MMPL]

E wpozure time for MS1 short-term statishics:

2.000

hoLrs

b ation sickness factor Km for W51 by 150 2631-1:1997 shart-term statistics: |EI_333

Typically, a K value of 143 represents a mixed population of unadapted male and female adulks.

v Tranzlator accelerations divided by acceleration af gravity

I+ Mon-dimensional added resistance bazed on vessel dmensions

Program settings:

Default zcatter data directony:, |

Help...

’i
=

YERES

Postproceszor

Plat Data

Activate Plot

E uit

Preferences..

Slamming...

Fangway...

Help...

o |
| FEEE)
s |
oo |
|
I

University of @
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* If necessary, you can edit the x
and y axes of the plot by
selecting Preferences.

* To export the information used
to produce the data, ensure that
the “To plot file” box 1s ticked
as shown.

16



Step 15: Interpret exported data

* Open the .mpl file as shown

Open with SxPlot

Sxplot.exe

Move to OneDrive
7-Zip
CRC SHA
Share

Open with >‘ | Notepad

Choose another app

Give access to > | [E] Search the Store
B Scan forthreats...

Restore previous versions

Send to

Cut
Copy

Create shortcut
Delete

Rename

Properties

plotimpl

(v
Universityof N&

Strathclyde

mj plot.mpl - Notepad
File Edit Format View Help

éESPONSE AMPLITUDE OPERATORS Units Of lSt COIumn
DISPLACEMENTS .
UAVE PERIOD [sec ‘é Units of 2" column

[sec]
50. 000002 Number of data points. If
20.000004 9.407691e-001
16.000000 8.551793e-001

y o e . Ildentifying information

Tutorial ; ©.08kn B.8°

39.996592 9.887936e-001 "

25.000002 9.762343e-001

18.999998 9.270822e-001 you have exported more

17.006003 3. 8685750001 than one parameter, these
8 - - -

150000 8 30619 a0 will be listed sequentially

14.580802 7.878742e-001
14.880802 7.576980e-001
13.580801 7.224388e-001
13.000802 6.812986e-001 [:)
12.499998 6.332754e-001 - ata
12.8808@3 5.77399%e-001
11.580801 5.127425e-001
11.000802 4.386987e-001
1@.580888 3.553279%e-001
16.080801 2.644318e-001
9.50808@ 1.717923e-601
.00eeel 9.824925e-602
.58808@ 9.953862e-002
.08eee1 1.463345e-601
.58e088 1.697475e-601
.08eee1 1.492854e-601
.58e08@ 9.262825e-602

/ AN

and grouped by the
number of data points for
each parameter.

O = =] B0 B0 D

X data y data 17
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Step 16: Short term statistics

« Set the radial button to Short term statistics and select Spectrum

_ * Define the spectrum as directed

| - -________________________________________]

-
et by the coursework. In this
1 - farmg o

[ Standard deviation (AMS] | [ptions '
| =] Shudy - .‘
11 I Include max. RMS values in plot legend YERES |Displ eeeeeeee ﬂ exa m I e th e I O n - C reste d
{ P _ WERES ]
Wave Spectru I SEESEAEEET Postprocessor
Surge -
e — i version of the JONSWAP
. Plat [ at.
Wwave sprea ding: |L eeeeeeeee dsess S R P
-
spectrum IS used.
Activate Plot
Exit = =
| wu | s | | * You may set specific
Spectrum Parameters :
' KespHs congtant: Maticn Praint Preferences - - -
o L = combinations of Hs and Tp iIf
Significant wave height, Hs: 1.000 bl Define points/positions. .. | m
petiodlonoes Te: 5,000 - [10.000 1 fsec) “wiave Environment : Y,
— 5 o] necessary.
egular waves aduluz
MNurnber of d 3
" Comb fHzand Tp

18
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Step 17: Short term statistics #2

DISPLACEMENTS

. * You may notice that standard
deviation and RMS values are
used interchangeably.

* This Is the case because In linear
frequency-domain calculations,

— the mean value of the response

= IS zero, while the standard

o= deviation Is equivalent to the

RMS value.

Std. dev. HEAVE [m]

PEAK PERIOD, Tp [sec]

19
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Step 18: Define points for analysis

* As the ship experiences motions
resulting from the seaway,
different parts of the ship will be
characterised by different
motions.

= || o FOr example consider the motions
Prfeances.. |

Selectall | Sel special. | Unselectal | eX Derienced by a person_ Iocated at
T e the CoG versus the motions
s~ experienced by someone on the

: | Center of Gravity |

— Define points/positions... j> Z':::’;g C eCk above the AP.
ot {5 - Points are defined selecting
e Define points/positions.

20
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Step 19: Define points for analysis #2

« Points for analysis are defined in two steps. First, name the point as shown below. Then,
switch the radial button to “All points for one file”, and define its [X, Yy, z] coordinates.

| (* Al point labels

Al poiks Tar one file

" One point for all files
| Edit paint properties:

Description text [for all flés):

MNumber of points :

Wiew:
" All paint labels

{* Al points for one file

Ore pairt for all files

File label:

ik}

| Untitied

~| VERES

Postprocessor

| E gt point propermies:
| Posgition an the hull ; X

Slamming properties: k-factor:
Threshold welocity, orit:
Threshold pressure, Porit:

I~ Relative motion calibration file:

o

|1?5 [m] fwd of AP
|1 2 [m] abowe Base Line

\_M

ID.DDD [m] off center [pos. starboard) Cancel

0.000
0.000 [mezec]
0000 (kP

pove | ven |}/

| e > |

Copy fram... |

Point properties:

File/paint: -position

‘-position Z-position

0.00 k=

0.00 Verit=

21

Murnber of paints : 1 Help...



Universityof <&

Strathclyde

Step 20: Long term analysis

 ShipX enables the user to specify the waves observed at a
particular area as input for the long term analysis. First,
change the radial button to “Long term statistics” and set
the required motion point as shown below.

 You must then specify the specific waves observed at the
location where the ship will be located (this i1s known as a

Vel

Nuseer of wa

~oSRBYL883388RSH

wave scatter diagram). The wave scatter data is coupled P o ot et
with the spectrum used to define the waves. To find the AR | et 10 s 05- 35t
example wave scatter data, navigate to C:\Program Files | e | s [l 50 0 00
(x86)\ShipX\Pluglns\VVeres\Examples and open i |
“allan.sea”. [[‘:DP“D” Point 3 P Sl:lectrur:: | [JONSWAP =l —
_ . . . _ ’W Cancel
(] A typlcal Wave Scatter dlag ram — Define paints/positions. . | ] ovs ey [t o 5
. ave Environmment ; Mode |2—
IS shown above. Y ] Ey
7 Short term statistics | :
Specify... | J
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Step 21: Long term analysis #2

Eﬂ Transfer functions/statistics Eﬂ Operability/Regularity

 You are now ready to define the
criteria against which the

R - E dit criternion:
operability assessment is to be | Desciptontert | 2 Type ofcieros 3
conducted. To do this, return to the | (= [erdsioninais vt | s,
vessel response post-processor N el e B —
and select Operability/Regularity. ' A __wa ) _
] _ _ 7 Activate Plat
* Here, define the criteria as shown. | S — ‘
d YOU Can define mUItiple Criteria aS Statiztical property: E it |
required at multiple locations. Standard devision (45} = 1 | [ oae oera
8 | Add ] Inzert b odify | Remove | e
‘ Lizt af crtena: Ww'ave spectium..

1l - W¥V_Rcc@FP<0.1lbg

kMoaowe First

Ok

tove Up

Preferences...
Cancel
ove Down

Help...
Move Last Repart... #

it




Step 22: Long term analysis #3

* In some cases, you may be interested in information

relating to the sea state and the ship’s performance 1;_\ L |
from a statistical point of view. This can be \ / ey
extracted by plotting the operability limiting RER! / + r
boundaries. This can be achieved by setting the c 4 / e 12
radial button to Operability limiting boundaries, : LT /I 1
specifying the Hs/Tp range suitably and plotting. < T [‘/,/ T
Select Plat Type: = 1 E? 8 _ Hlll %} |- u n I'_}/
{* Operability limiting boundaries - o ; 1| Vi .Lj/' J/_,‘/
Plat Tupe:  [x=-plat j Hz/Tp range... | Define orteta.. WaveS CannOt eXlSt I q// - J’f"/
Eu:uml:u?na-ticun af curves in each plu:ut:- Paints. .. | above thIS curve 4 /’ \k - » —¥
|.-'1‘-.II critena, one veszel/speed/heading j — ] Tyl | *
[v Shaow curve for breaking waves limit 4@ (because they break) :

MHumnber of Tp walues: |2EI

Tprange: from |5.000 o [25.000

M axirnium Hs: 200000 [m] 0. | Cancel |

University of @

Strathclyde

§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
PEAK PERIOD, Tp [sec]

—#%— V_Acc@FP<0.l5g H 0.0kn — B - 2% slamming H 0.0kn
--d-- MIT ; 0.0kn — 4—- M5I ; 0.0kn
— ¥ 5411 the criteria ; 0.0kn Ho wawves abowe this curwve
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Step 23: Long term analysis #4

* Itis convenient to present operability data =~ s

File Label: elocity: ™

In terms of percentages. To do this, set the
radial button to “Percentage operability”, wiscs
highlight the criteria, speeds and headings.

Activate Plot

d P I Ot yo u r res u It Select &l Sel special. | Unselect Al | Export ML

[~ Start new page for each vessel/speed Select Al | Unselect Al |

*

1

Select Headings - Select Plot Type:
|Select headings independently j " Operability limiting boundaries
100 File Label: Heading: #4r-plat =l | e o ‘
90 Prairt |
|.~'-‘-.II criteria, one vessel/zpeed/heading J
80 - “Wave spect
70 " Dperability diagran [contours)
f 5 ’W ’W Preferences
% 50 Select Al | Sel special...| Unzelect &l | @+ Percentage operahility Scatter diagram... | Help... |
g 40
[s]
30
g  Exporting the data used to create the operability
10 - - -
U diagram is done in the same way as was

: demonstrated previously: Preferences > To plot file
g mpl 25

W,

CRITERIA
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Step 24: Long term analysis #5

« Add more criteria, depending on the
specific requirements of your ship.

 Each condition will produce its own
percentage operability.

 The total operability corresponds to the
lowest operability across all criteria.

 For example, consider the following as
applied to the FP:
o Vertical accelerations <0.15g.
o Maximum 3% slamming probability.
o Motion induced interruptions <2 per min.
o Motion induced sickness <3% per 2 hours.

« Criteria vary depending on ship type,
function, etc. %

—
=

Operability (in %)

— ] L = o =3} - [==} w

3% slamming

All cri

o
v
[N
T
@
]
<
=



University of

Wave SC atter d ata —— May differ on your PC Strathclyde

* Open the wave scatter diagram, given as an example|by ShipX.
 You can find this by navigating to: C:\Program Files (x86)\ShipX\Pluglns\VVeres\Examples

* It is advisable you make a copy of the original file, “allan.sea”, to work on. Note: you may
not be able to work in the same directory — make a copy in your H drive.

* Open the file via the Notepad.
 Notice that significant wave heights are given as in a row above the period data

Morth sea, area 11. Annual.

2 1 16 8
> B.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5

3.5 4.5 5.5 6.5 7.5 8.5 9.5 18.5 <

19 86 94 41 16 2 e e
S GO : ° A matrix showing the number of
1 17 63 73 48 13 3 1 i i
0 6 27 39 26 10 3 1 occurrences of each height/period
B 2 11 19 14 b 2 1 . . .
5 1 s 5 i 2 1 o combination given above. _
0 0 2 4 4 2 1 0 8 columns — represent the periods
B B 1 2 2 1 1 B .
g g 8 1 1 1 8 g 10 rows — represent the wave heights
5 5 5 1 1 5 5 5

END
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Wave scatter data: Definitions in ShipX

 The first row in your Notepad contains the
description of the file — you can modify Open St D i
thiS aS you WiSh- ThiS displays if yOU Eggassé?prg:gﬁginsweres"'.e:-:amples"m1an.sea e

. %.ﬁ
select “View...” VEH
Open... | Wiew... I Postprocessor

Scatter D ata Infa:

Title: Morth zea, area 17. Annual.

QK.
Total 23 1€l 323 288 145 43 13 3 loas Mumber of Hs: 10 Range: 0.5- 3.5[m] Cancel
Mumberof Tz: 8 Range: 35-105[z]
H? Help
9. 1 1 z
8.5 1 1 1 3
7.5 1 2 1 1 7
z 4 4 z 1 13
1 4 5 7 4 1 Ze
4. 2 11 1% 14 e 2 1 55
3.5 € 27 3% 2& 10 2 1 11z - - -
25 1@ 734 33 1o  You will notice that the wave scatter diagram
a

oo om e 2 IS not in given In peak wave periods, rather,
3.:- 4.5 5.5 €5 7.5 8.5 5.5 10.5 Total — in Zero CrOSSing periOdS.

Hs and Tz walues are the middle walues in each interwval

28
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Wave scatter data: Definitions in ShipX #2 K&

MNorth sea, near Aberdeen.

________’.B.E 1.2 2?2 3.2 4.5 5.5 6.5 7.5 8.5 9.5
* The type of period is controlled oY% Ca ta Tn T M
by changing the first number on =
the second row. N e
a8 1 4 9 7 4 1 a8
- By default, this is set to (2), T L T T T S
which the software interprets as R
Zero crossing period. o e
* To tell the software that we are Nambex of cecurences
working in peak periods, modify e T e e e w2 s
» Save your copy of the wave - S S TS S
scatter and view it in ShipX (see s comomoaeowo o3 o1oam
previous step) to confirm the s 3555w 10 o
change. s o5 45 55 €5 75 65 55105 Toma

29
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Wave scatter data: Definitions in ShipX #3 K&

* Next, we must ensure that the software reads
the significant wave heights.

» This is controlled by the second number on the Type of perioa
second row. /

By default, this is (1), which tells the software e
to interpret the wave heights as the middle 11 15 2

value of the highest one third of the waves.
 Thus, no change Is necessary.

» The next two entries indicate the number of Wave helghttype g'e‘;rli‘%zrri‘(’)fds
significant wave heights, and peak periods. You significant
must modify these based on your data. wave heights

* The case used here contains 15 peak periods
and 20 significant wave heights.

30



A.2.2 Wave scatter diagram files (*.sea)

This section describes the file format of the scatter diagram input file, which enables the user to specify any

chosen wave scatter diagram for use in the long term statistics of the VERES Postprocessor.

The file format is:

DESCRTEXT
IFORM HSTXTYPE NUMHS NUMTX
HS(IHs), IHs = 1, NUMHS
TX(ITx), ITx = 1 NUMTX
do IHs = 1, NUMHS

(PROB(IHs,ITx), ITx = 1, NUMTX)
enddo

The definitions of the variables are given in Table 9.

Variable Description Type | Unit
DESCRTEXT | Text describing the scatter diagram Char
IFORM Identifies type of wave period I -

1-T,

2-T,

3-T
HSTXTYPE | Identifies if the H, and T,,—values I —

are given as:

1 — the middle value of the range

2 —the highest value of the range

3 —the lowest value of the range
NUMHS Number of significant wave heights I -
NUMTX Number of wave periods I -
HS Significant wave height R(1) m
TX Wave period R(1) 5
NPROB Number of occurence of a sea state R(LI) | —

Table 9: Definition of variables

Taken from Fathi (2015) ShipX Vessel
Responses (VERES)- User’s Manual

31



An example of a wave scatter diagram input file is given below:

North sea, area 11 in Global Wave Statistics. Annual.
2 1 10 7

0.51.52.53.5455.56.57.58.59.5
3.54.55.56.57.58.5 10
86 94 41 10 2

49 121 99 40 10

17 63 73 40 13

27 39 26 10

19 14

[
w

o o O O O O O = W
o O O O = M O

= = B O W
e

o I o I =

O O = W e O

Taken from Fathi (2015) ShipX Vessel Responses (VERES)- User’s Manual



Wave scatter data

Navigate to the
following website:
https://app.metocea

nview.com/helm/#/

Create an account
or log In.

Click on Hindcast.

For this tutorial,
assume we are
asked to look at the
North Sea.

SETTINGS

momchil.terziev@strath.ac.uk

Open Access

The Helm

(F  Forecast

P
2
Forecast®

_H ) Hindcast

University of

Strathclyde

Engineering

©

METOCEANVIEW

OPERATIONS AND PLANNING SYSTEM

Messages from your MOV administrator

Forecast®
Updated a menth age

Dear MetOcean View users,

We hope that by now you have taken the opportunity to try out our new, faster, and more userfriendly forecast platform; Forecast®.

If not. you can find it by changing your client to Open Access and select Forecast® from the menu.

We have now started migrating our existing clients from Forecast Classic to Forecast®, and if you have not yet heard from us, you will within the next few months.
This free update is offered to all MetOceanView users.,

We hope you will enjoy the new experience,

The MetOceanView team

33
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Wave scatter data

Let's find the right dataset for your selected point: (lon, lat) 55.76645

Select a dataset:

MSL WW3 Global 5T4

CF5R

CFSR2

« (GO to your area of interest  Set the dataset to MSL WW3 Global ST4

 Click on “Select a point for stats” * Click next

* Click on the location of interest « Do not click on any of the boxes or lines in
the map

34
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Wave scatter data

Click on a point to select it

Unselected = Selected =

« Select the point you
are interested In.

[ J C I i Ck N eXt. | v X : burg (55.50000, 354.0000)

 On the following
screen, select Data
Matrices.

« Navigate to
Significant wave
height vs Peak
period and download
the data as a CSV B - s oo amaman o
(Comma Separated 4 Save the file and open it with B e

lat, lon

wave peak period &

0-11-22-3 3-4 4.5 5.6 6-7 7-8 8-9 9-10 10-11 11-12 12.

0-05 0% 0% 06% 13% 03% 02% 06% 15% 36% 44% 32% 2% 1.z
05-1 0% 0%
1-15 0% 0% <0.1% 0.2% 08% 1.6% 2.1% 2.

15-2 0% 0% <0.1% <0.1% <0.1% 0.3% 0.6% 0.

Wind and wave ro Line charts Extremes

2-25 0% 0% 0% 0% <01% 08%  3.8% 03% <01% <0.1% <01% <01% 0.

25-3 0% 0% 0% 0% 0% <01% 13% 14% <01% <01% <01% <01% <0
3-35 0% 0% 0% 0% 0% 0% 01% 08% 03% <01% 0% 0% 0
35-4 0% 0% 0% 0% 0% 0% <01% 02% 05% <01% 0% 0% 0

4-45 0% 0% 0% 0% 0% 0% 0% <01% 03% <01% 0% 0% 0

significant height of wind and swell waves

55-6 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% <01% 0% 0
-
Value) flle MS E I 6-65 0% 0% 0% 0% 0% 0% 0% 0% 0% <01% <01% 0% 0
: XCe
65-7 0% 0% 0% 0% 0% 0% 0% 0% 0% <01% <01% 0% 0

7-75 0% 0% 0% 0% 0% 0% 0% 0% 0% <«Hi% 0% 0% 0
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ave scatter data
| A B C D E F G H | J K L M N @] P Q R S
significant0- 1 Ol-Feb 02-Mar  03-Apr 04-May 05-Jun 06-Jul  07-Aug  08-Sep 09-Oct  10-Nov  11-Dec  Dec-13 13-14 14 - 15 15-16 16-17 17-18
0-0.5 0% 0% 0.60% 1.30% 0.30% 0.20% 0.60% 1.50% 3.60% 4,40% 3.20% 2% 1.20% 0.50% 0.20% 0.10% <0.1% <0.1%
05-1 0% 0% 0.30% 5.40% 5.40% 0.40% 0.20% 0.50% 1.80% 4,40% 5.20% 4,50% 3.40% 2% 0.80% 0.30% 0.20% <0.1%
1-1.5 0% 0% 0% <0.1% 5.70% 4,20% 0.30% <0.1% 0.20% 0.80% 1.60% 2.10% 2.30% 1.90% 0.90% 0.40% 0.30% 0.10%
1.5-2 0% 0% 0% 0% 0.30% 6.10% 1.80% <0.1% <0.1% <0.1% 0.30% 0.60% 0.90% 0.90% 0.60% 0.20% 0.20% <0.1%
2-25 0% 0% 0% 0% <0.1% 0.90% 3.80% 0.30% <0.1% <0.1% <0.1% <0.1% 0.20% 0.30% 0.20% <0.1% 0.10% <0.1%
25-3 0% 0% 0% 0% 0% <0.1% 1.30% 1.40% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1%
3-35 0% 0% 0% 0% 0% 0% 0.10% 0.90% 0.30% <0.1% 0% 0% 0% 0% <0.1% 0% <0.1% <0.1%
3.5-4 0% 0% 0% 0% 0% 0% <0.1% 0.20% 0.50% <0.1% 0% 0% 0% 0% 0% 0% <0.1% <0.1%
4-4,5 0% 0% 0% 0% 0% 0% 0% <0.1% 0.30% <0.1% 0% 0% 0% 0% 0% 0% 0% 0%
45-5 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0.10% 0% 0% 0% 0% 0% 0% 0% 0%
5-55 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0% 0%
55-6 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0%
6-6.5 0% 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0%
6.5-7 0% 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0%
7-75 0% 0% 0% 0% 0% 0% 0% 0% 0% <0.1% 0% 0% 0% 0% 0% 0% 0% 0%
. significant height significant height
Excel interprets part of the data as dates o-os > 0.25
0.5-1 > 0.75 0-1 O1-Feb 02-Mar  03-Apr 04-May 05-Jun
— go to the webpage and replace the 1-15 > 125
ranges with the relevant data L5-2 275 o
' 2-25 2.25
. 2.5-3 ' 2.75
Average the interval. > 3 3s : 3.25 05 150 250 35 450 550
. 3.5-4 . 3.75
Repeat for peak period values. 4-45 4.25 -
45-5 4,75

C_CC » §. 9§
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ave scatter gata
significant height 0.5 1.50 2.50 3.5 4.50 5.50 6.5 7.50 8.50 9.5 10.50 11.50 12.5 13.50 14.50 15.5 16.50 17.50 18.5 19.50

0.25 0% 0% 0.60% 1.30% 0.30% 0.20% 0.60% 1.50% 3.60% 4.40% 3.20% 2% 1.20% 0.50% 0.20% 0.10% <0.1% <0.1% <0.1% <0.1%

0.75 0% 0% 0.20% 5.40% 5.40% 0.40% 0.20% 0.50% 1.80% 4.40% 5.20% 4.50% 3.40% 2% 0.80% 0.20% 0.20% <0.1% <0.1% <0.1%

1.25 0% 0% 0% <0.1% 5.70% 4.20% 0.30% <0.1% 0.20% 0.80% 1.60% 2.10% 2.30% 1.90% 0.90% 0.40% 0.30% 0.10% <0.1% <0.1%

1.75 0% 0% 0% 0% 0.20% 6.10% 1.80% <0.1% <0.1% <0.1% 0.20% 0.60% 0.90% 0.90% 0.60% 0.20% 0.20% <0.1% <0.1% <0.1%

2.25 0% 0% 0% 0% <0.1% 0.90% 3.80% 0.20% <0.1% <0.1% <0.1% <0.1% 0.20% 0.30% 0.20% <0.1% 0.10% <0.1% <0.1% <0.1%

2.75 0% 0% 0% 0% 0% <0.1% 1.20% 1.40% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1% <0.1%

3.25 0% 0% 0% 0% 0% 0% 0.10% 0.90% 0.30% <0.1% 0% 0% 0% 0% <0.1% 0% <0.1% <0.1% <0.1% 0%

3.75 0% 0% 0% 0% 0% 0% <0.1% 0.20% 0.50% <0.1% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0% 0%

4,25 0% 0% 0% 0% 0% 0% 0% <0.1% 0.20% <0.1% 0% 0% 0% 0% 0% 0% 0% 0% 0% <0.1%

475 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0.10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

5.25 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

5.75 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

6.25 0% 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

6.75 0% 0% 0% 0% 0% 0% 0% 0% 0% <0.1% <0.1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

7.25 0% 0% 0% 0% 0% 0% 0% 0% 0% <0.1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

 Now we must remove the <0.1% and 0% data. o

» Use Ctrl+H to ‘find and replace’ as shown, or N
search for ‘replace’ using the search bar at the top R
of your screen. Repeat for <0.1%. @ e s | e ~oromser] remn. -

OK Within:  Sheet . Match case

« Removing the <0.1% values means we lost 1.9% I [ ——
of the waves — this Is acceptable. gl

Replace All Replace Find All Eind Next Close

Find Replace
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Wave scatter data

Undo Clipboard [ Font Alignment Mumber Styles Cells Editing i
= SUM v i X o/ fx | =B27100000
d Copy the helght and A B C D E F G H | J K L M N 0 P aQ R 5 T U v
- 1 [significant height_ 05, 15 2.50 35 4.50 5.50 6.5 7.50 8.50 35 1050 1150 125 1350 1450 155 1650  17.50 185  19.50
p e r I O d d at a aS S h Own z 0.25] 1 0.60%  130%  0.30%  0.20%  0.60%  150%  3.60%  4.40%  3.20% 2% L20%  0.50%  0.20%  0.10%
. 3 0.75 0.30%  5.40%  540%  0.40%  0.20%  0.50%  1.80%  4.40%  5.20%  4.50%  3.40% 2% 0.80%  0.30%  0.20%
4 125 570%  4.20%  0.30% 0.20%  0.80%  160%  2.10%  230%  190%  0.90%  0.40%  0.30%  0.10%
5 175 0.30%  6.10%  1.80% 0.30%  0.60%  0.30%  0.30%  0.60%  0.20%  0.20%
® PO u I ate Wave 6 2.25 0.90%  3.80%  0.30% 0.20%  0.30%  0.20% 0.10%
7 275 130%  1.40%
8 3.25 0.10%  0.90%  0.30%
occurrences by :
. . 10 2.5 0.20%
I t I th O/ b 11 475 0.10%
multiplying the % by some © =
- 12 5.75
large number. In this  —
g . 15 6.75
16 7.25
example, 1 used(100000)
] . 18
19
20 Period
[ ] T h e n u m b e r 1 O O O O O 21 |Wave height 1.50 2.50 3.5 4.50 5.50 6.5 7.50 8.50 9.5 1050 1150 125 1350 1450 155 1650  17.50 185  19.50
22| o.zj 100000 ' 0 600 1300 300 200 600 1500 3600 4400 3200 2000 1200 500 200 100 0 0
23 0.7 0 300 5400 5400 400 200 500 1800 4400 5200 4500 3400 2000 800 300 200 0 0 0
re p re S e n tS OW m a n y 24 125 0 0 0 0 5700 4200 200 0 200 800 1600 2100 2300 1900 500 400 200 100 0 0
25 175 0 0 0 0 00 6100 1200 0 0 0 200 600 900 500 600 200 200 0 0 0
h d 2 2.25 0 0 0 0 0 300 2200 200 0 0 0 0 200 200 200 0 100 0 0 0
Waves ave OCCU rre . 27 275 0 0 0 0 0 0 1200 1400 0 0 0 0 0 0 0 0 0 0 0 0
28 2.25 0 0 0 0 0 0 100 900 200 0 0 0 0 0 0 0 0 0 0 0
- - 29 3.75 0 0 0 0 0 0 0 200 500 0 0 0 0 0 0 0 0 0 0 0
Y AS Iong aS the ratlo IS 30 4.25 0 0 0 0 0 0 0 0 300 0 0 0 0 0 0 0 0 0 0 0
21 475 0 0 0 0 ) ) 0 0 0 100 0 0 0 0 0 ) 0 0 0 0
32 5.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
reserved and al I 33 5.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
34 6.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- 35 6.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Occurrences are Integer 36 7.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

numbers, the actual value
(100000) does not matter 38
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Wave scatter data: Process data

0.25 0.75 1.25 1.75 2.25 2,75 3.25 3.75 4.25 4,75 2.25 5.75 6.25 6.75 7.25

CO py th e Wave h e I g ht 0.5 1.50 2.50 3.5 4.50 5.50 6.5 7.50 8.50 9.5 10.50 11.50 12.5 13.50 14.50 15.5 16.50 17.50 18.5 19.50
0 0 600 1300 300 200 600 1500 3600 4400 3200 2000 1200 500 200 100 0 0 0
0 0 300 5400 5400 400 200 500 1300 4400 5200 4500 3400 2000 800 300 200 0 0 0
CO I u m n . 0 0 0 0 5700 4200 300 0 200 800 1600 2100 2300 1900 900 400 300 100 0 0
0 0 0 0 300 6100 1800 0 0 0 300 600 900 900 600 200 200 0 0 0
0 0 0 0 0 900 3800 300 0 0 0 0 200 300 200 0 100 0 0 0
0 0 0 0 0 0 1300 1400 0 0 0 0 0 0 0 0 0 0 0 0
SEIeCt the Cel I above the 0 0 0 0 0 0 100 900 300 0 0 0 0 0 0 0 0 0 0 0
. . 0 0 0 0 0 0 0 200 500 0 0 0 0 0 0 0 0 0 0 0
fIrSt perlod 0 0 0 0 0 0 0 0 300 0 0 0 ) 0 0 0 0 0 0 0
. 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Wave scatter data: Process data

. ENCL. A 368

S h ’ pX REPORT
SCATTER DIAGRAM DATA TR -
17/01/2022

el elocity:
1e: a.a ots
le: 15.0 ots
Open Scatter Data File:
o hsershizzbl 3150honedrive - university of
L - - . shrathclydedesktophallan_copy.

=l ]
L == 3

/ Scatter Data Info: I
Title: North sea, area 11. Annual. oK i
]
2 Mumber of Hs: 15 Range: 0.3- 7.3[m] Cancel
|3

Check your data has been
Interpreted correctly In
ShipX.

Note that ShipX has =
rounded up values
0.25m—-0.3m.

Open the wave scatter
diagram.

Check the range of Hs/Tp i
Click View o

\..\ )
0 niE S 1R DN L R -
- - 0 1 2 3 4 5 6 T 8 ¥ Est Time Left | Status
C h eC k th e I nte rp retatl O n . k Significant wave height, Hs [m] / | 000000 Finished - Success

—#— Cummulative wave data {i.e. all wave heights up to...) 40
data £ re hei

Project: Tutorial 4
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Tutorial end

 Adapt the technigues above to the specific problem you are tasked with.
o Change the ship hull and its particulars.
o Set the required headings, wave periods, and ship speeds.
o Specify the spectrum as instructed.
o Create and use the required wave scatter diagram as directed.
o Define the criteria as required for your ship, and apply them to the points of interest.
o Export the necessary information.

* If you have problems/questions:
o Email me: momchil.terziev@strath.ac.uk
o Check the user manual:
a Help>Documentation>VERES Manual — for general help with the software.
a Help>Documentation>VERES Theory Manual — a more in-depth explanation of the theory.
- Visit https://momchil-terziev.github.io/tutorials 1f you are using ShipX for your own work.
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