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CO recom pEtenCieS ACCOMMODATION & SAFETY

Ship Design Engineering Fr
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MACHINERY SYSTEMS - ISA A A

by l_,u—‘ ACCOMMODATION & SAFETY

Accommodation
panel

KONGSBERG

Deck coating

Steel plates, 3-5 mm

Mineral wool, 50-80 mm,
density 140 kg/m®

Constraining layer, Latex-cement,
10-20 mm (~1500 kg/m?)

Visco-elastic damping layer,
thickness 1- 2 mm

Steel deck

FIRE / NOISE / COMFORT REQUIREMENTS

Fig 4 Floating floor in combination with a visco-elastic damping layer

HVAC - Vent. Calc. and Gas Zone definitions

¥

ELECTRICAL

WORLD CLASS — Through people, technology and dedication



Core competencies & activities
Ship Design Engineering

KONGSBERG

FUNCTIONAL ARRANGEMENTS 2D
VISUALISATION SUPPORT

TECHNICAL SHIP DESIGN SUPPORT

HULL STRUCTURAL DESIGN ANALYSIS

* STRENGHT
* NOISE

* VIBRATIONS
* FLOW

* PRESS DROP
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RULE/PRESCRIPTIVE CALCULATIONS

ANM098765432

) 5.5

o
ot JNASANGM0IB 765432
5.5 50

o

=]
817 _15402111098765432 1
2
tn

5 50
1541312 11098765432

50

0987654321
50 5@ 50
&
gmgi 1098765432}
in
50 50

tn
S TES AN N098T765432 1

1545150
i,

)

50 30 «» |50
o
A TGS HANAN0I8 7654654

SR ¥

a0 B 50
A TBSHANAN098 7654087
A

~

[5.01 [5.01
A NGISNNIN098 76543 1

[5.0] = 30
=)
ASITIGISIN3A00 7654321

loel)  [5'6LIS6L RENQS

\G\%' [V

01 [6.0] g 57 % 0]3 1
0 =
09, 54321

=] ra

= [l

11

b 7}

7l i 43
[1055) [10.5] [105714.0]

WORLD CLASS — Through people, technology and dedication

Company Limited

Structure Basic Desigh -One Model for all

CAD MODEL

CLASSIFICATION DOCUMENTATION

Tgadie s

FE ANALYSIS

PRODUCTION DOCUMENTATION




- E3D Design

DNV

NAUTICUS HULL

Rule strength analysis of hull structures
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Rule strength analysis of hull structures
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Rule strength analysis of hull structures
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DNV

NAUTICUS HULL

Rule strength analysis of hull structures
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%

MID_DB_WING

Description unset
Function unset
Furpose unset
v Design
Space state (active) W Tue
Void ™ False
v Mass Properties
> Calculated box volume Min X 22200mm Y -10000.33mm Z -0.18mr MID_DB_WING [y: -10000/10000, z: 0/8000] b
> Bounding box Min X 22200mm Y -10000.33mm Z -0. 18
Floor area 211402259mm2 9 G
Net volume 1640518771219.1Imm3. Name MID_DB_WING
Total (moulded) volume 16912564651 74.34mm3 T
v Misc Type Ballast water tank
Density 1025.00
Full load weight 1681531.74g FE hold no -1
Naise category unset Volume [m] 16913
Structurel Allowance 003
Permeability 1 4 Bounding box [mm]
Space Content description Liquid
Space Purpose description BalastTark * R
Space Tighiness description unset ¥ -10000 to 10000
Subtype 25046704
~ Positional z 0 to 2000

Centre of Volume X 47523.35mm Y 0.06mm Z 1936.84mm

4 COG [mm]
X #79+123
Y o
z 1937

Type
Type of compartment

KONGSBERG AV=VA
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Rule strength analysis of hull structures

KONGSBERG -AVEVA

13 © 2020 AVEVA Group plc and its subsidiaries. All rights reserved.



I ® & [@Ye] snapping - [150 |mm

T L

B
e

-[m - ERE

(o |Scar1t|ings

100
v B33262728203031323538303034 72

>
Z
o

-
-
D
T
0)
D
O
_I
-
g
Z

tures

le strength analysis of hull stru

Ru

o [=3
2 2
= =
i i
g g
§ 100 I
q =
i ~ . !
w.o R -——————— 53
- o
=k Rkg--—————-33 %
6|D oled ke
“I A e
wnls 4
5 S Y
s
=i G-
w0 oled |
“I Ged
el ey ——
= 60 1
p
=T ull
p
N@ S
- o llllllll
= ~ 60 N )5 -
= g S
L ¥
L 2l <
5] 2 2
L Al L o~
] 2] = > L
b aloa - _r >
<l B e E 2
L ala L s
AR ol 3 =
L ol L o~
S e g =
) - 2 s 2
=N 1 mm I R TR e
i 1 = ~ ~J 100
2B i ——————5
d - “ ~
L e = i v T -
- - ~
T w - b————5—f 8
- - -
== P ol S ===
- . ~
Eam e n Y —=
<L ~
T Bk Y _H(ﬂ
- 10.0 N
Can ru
6.0 - ~
Mm Sl 7 H
ahed—
L ey *
' @.O 2 lll
P T T
! kll
“Io el 3
L el
SD " 1
— Lanl lll
40 _jA‘l T
p
"9 Med———-13
— Cal lll
2D mred t o
| wled
i el b |
=)
o =
8 100 m
g =
g g
g
g
£,

WM A 3 2 (ENE1T,1000Q 74008

i
A

TEQ;]QEE

]
P

(#2+590, 10000, 7400}

|||||||||||||||||||||||| Lo — - — =t — ]
I e S e e P R e s ) [ B B e e i P U —
i - L= -
l.--.m-_..l L= T == I ..UI- b I Y
—_— - —0
AR Iy g PPN 2 I
.l? ||||||||||| _N.M .D. | _._.-__..._ L [ -
ST B PO KPR
| L L L L L 1 L
i T IR Y T T TR
G T o oy O W T o ol o
T T e m.mz e T
AW AR TS
\ TG ¢ oo ¢ GET § oo
£ RIVIET, VR Ly
i N | e | = | =

KONGSBERG

© 2020 AVEVA Group plc and its subsidiaries. All rights reserved.

14



ELTLY 20 view | * ResulsTree B x
£ v | Results 'l?ﬁ' C 0 [ R N feEN = ] Snapping * mm 12220, 2487 | [ save As I

4[] (#50) FRS0_meod
Plates - Yielding @ e ﬁ Hull Girder Strength (¥50)
t loc grimm] m Cross section properties
% compliance m Steel weight summar
ﬁ HT stesl extent —_—
m HT steel extent auto DNV
[ E Vertical hull girder be J—
ES bl e mHull girder shear cap. NAU I ICUS HULI—
[[] Vertical hull girder sh  Rule strength analysis of hull structures
E Hull girder longitudir
Il e s 5 T [77] Hull girder shear st
girder shear stress
100022 4 [[1] Prates (250)
ﬁ Minirmum thickness
[T1] Yielding
I 1005 [ Buckling
E Slenderness
ool= 4 [ stiffeners (#50)
m Minimum thickness
E Yielding Z req
I I I I E Yielding tw req
aL 52 E Buckling
e X ﬁ Slenderness
- m%ansverse stiffeners (#30)
ﬁ Minimum thickness
E Yielding Z req
}(b E Yielding tw req
+ @ Buckling
E Slenderness
[T1] Shear flow {#50)

4 Intermediate results

v

i
900 %
900 %

135 %
135 %

100 % 1 105 % | 1ps %
Il
2 105 % 105 %

P29 %

200 %

100%
100%
100%
100 %
|
I
090 bl
3

100 %
100 %
100 %
100 %

4 Strength assessment

Fatigue assessment

e lx

Results
Xl |ty tactory tlloclgr':_,é apl | B P | | Calr | ReH [ Load?v,' Design ., &, Ps [ Pd v | qal |pal | %M | Camali

el SSS =] fm] === [kh/mA2) = [NJmm 2] === case load set™ = Iml T kMmAH T fkmAZ s [Nfmm#2] =

ﬂ 2.0 105 105 1.000 800 1105 1.000 235 Static WEB-2 2,100 1105 0.0 1.000 1.100 126 1.000 [+
B 1.5 18.0 20 1.000 800 &3 0601 235 Static upL-2 2,800 25 0.0 1.000 0.900 49.0 0.800
b 20 10,0 50 0.854 800 200 0668 235 Static SLH-1 1.100 00 200 1.000 0.800 -54.5 0.800
] 20 1.0 1.0 0.946 800 1245 0929 235 Static WB-3 1.500 1245 0.0 1.000 1.100 -40.2 1.000
|- 20 10.5 10.5 1.000 800 1105 1.000 235 Static WE-3 2100 1105 00 1.000 1.100 126 1.000

95 . 1.000 WEB-3 2,150 894 0.0 1.000 1.100 -2.9 1.000

KONGSBERG -AVEVA
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3D view 2D view

|~ '”Results

- [0 e N I

t buc gr[mm]
% compliance

sTree

E Save As

X,
W
Results o X
thuc, I tc| tactgr| tbuc gr b | a | I ReHP | ox | oy | T | I Load Stress

u Plate s/, oK W nacthd nall nrells fmm] < fmemj == [mm} 14 ] =4 mm] W el INfmm® 2] i INfmm~2] 4 INymm 2] 4 INfmm*2] EE S L case comb =
ﬂl‘lateﬂ Yes 0.626 1.00 160 20 105 80 800 1325 1656 235 0.0 66.1 146 1.00 HSM_2 1]
b Plated Yes 0.706 1.00 142 1.5 180 145 800 5900 7375 235 0.0 636 12 1.00 HSM_1 1 U
b Plated Yes 0.830 1.00 120 20 100 8.0 800 1100 1375 235 0.0 917 8.1 1.00 H5M_2 1

b Platel Yes 0.652 1.00 153 20 110 85 800 1,500 1.875 235 0.0 677 148 1.00 HSM_2 1

b Plate2 Yes 0278 1.00 360 20 105 65 800 2,100 2625 235 0.0 100 243 1.00 HSM_2 2

-4 %tcﬁ Yes 0430 1.00 233 19 95 64 800 2150 2688 235 0.0 246 -18.2 1.00 HSM 1 1

KONGSBERG
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4 ] (#50) FRS0_mod
4 [[7] Hull Girder Strength (#50)
m Cross section properties
m Steel weight sumr
m HT steel extent
m HT steel extent au
m Vertical hull girde
m Hull girder shear «
m Vertical hull girde
m Hull girder longituuw suwss
m Hull girder shear stress
4[] Plates (250)
m Minimum thickness
[ Yielding
m Buckling
m Slenderness
4 [[7] stiffeners (250)
m Minimum thickness
m\’leldmg Zreq
m\"ielding tw req
m Buckling
m Slenderness
4 m Transverse stiffeners (#50)
m Minimum thickness
inelding Zreq
m\’leldlng tw regq
m Buckling
m Slenderness
[T7] Shear flow (250)

“ Intermediate results

DNV

4 Strength assessment

Fatigue assessment

AV=VA

NAUTICUS HULL

Rule strength analysis of hull structures
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3D view 2D view

|. '”Resu\ts

- ol N S

t buc gr[mm]
¥ compliance
g==120

@ >=110

@ =100
O==%

O ==80
B>=0

@ Mo results

v

Results

ResultsTree

B Save As

Panel [~

P

b B30_HULL_04
> B30_HULL 02

» B30_HULL_O1

» B30_Z10700_4_1_01
b
3

B30_78000_3_3_01

Plate [~
Plate0
Plate0
Plate
Plate0
Plate0
Plate0

nactl~

0.433
0.408
0.680
0.465
0.224
0.515

nall

1.00
1.00
1.00
1.00
1.00
1.00

231
245
147

1.0
15
1.0
15
10
15

100
10.0
100
100

9.0
10.0

nrellr | Il | S SR

70
6.3
80
75
5.0
6.5

b

[rmem]

1,200
200
200
600
620
600

[maml W
3345
5449
3158
4,800
4,800
2708

al
2788

10.562
3.948
8.000
7.740
4513

ReHP
[N *2] =4

235
235
235
235
235
235

oxl,,/

[Mfmm*2] =
0.0
449
0.0
322
143
0.0

U)rl,,/

[Mfmm*2] =
3.2
0.0

51.8
0.0
0.0

46.7

B30 HULL 18
4
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INN:" 2] W
7
31.8
-19.5
549
-24.8
29

4 [ (#125) FR125

4 [ Hull Girder Strength (#125)
m Cross section properties
m Steel weight summary
E HT steel extent
m HT steel extent auto detect
[T vertical hull girder bending strength
m Hull girder shear capacity
E Vertical hull girder shear strength
E Hull girder longitudinal stress
m Hull girder shear stress

4 [ Plates (#125)
E Minimum thickness
@ Buckling
m Slenderness

4 [[7] stiffeners (2125)
E Minimum thickness
m Buckling
E Slenderness

e mTransverse stiffeners (#125)
E Minimum thickness
m Buckling
ﬁ Slenderness

[ Shear flow (#125)
- Intermediate results
3 Strength assessment

Fatigue assessment

AV=VA



Browse - + 0 % 3Dview 2D view -

4 & spdsta TR L B e ) O — - 5705 4048 1
* |dentification data

Applicable rules —

‘General ship data DNV

Frame table

vz gri NAUTICUS HULL

Main structural arrangement Rule strength analysis of hull structures
Ice class

Tug contact zones
4 [ Hull girder loads = 16 15 14 13 12 11 0 9 8 7 b 5 4 3 2 1 2 3 4 5 6 7 8 09 10 1112 13 14 15 16
#® Hull girder loads 100 10.0
I 0T Libraries
Pl ESection scantlings
® (£30) FRSO
& (#50) FR50_mod
® (#125) FR125 6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
4 [ Transverse Bulkheads
® (#37) TBHD B20-FR37 3.1 9.0 90
® [#37) TBHD B20-FR37_mod
® [(#£37) TBHD B20-FR37_mod1
® (#127) TBHD FR122
== General crossections
J+ 30 model
= Compartments and loads
fﬂ_}AnaIyses
&= Resources

oL
100

Surface: Bhd 3
Defines panel: Bhd 3

KONGSBERG -AVEVA
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- oo N N

Home | Crosssecion  Tools  View
I

[y W seam Copy/Translate & Run [ Report DNV rules

L =l W Piate Move end nades. Explore | July 2021 o .
Delete Copy Paste New Reload . Pane New  Edit 3D U 2D view

| stiffener fill
Edit Transverse bulkhesd  Acd < Trv. panels | C Calculstons  Reporting  Rules
B ~ | Results

(] o0 [
« i snpa [ A

\dentification data
Applicable rules
General ship data
Frame table
¥/Z grid
Main structural arrangement
Ice ciass
Tug contact zones
4 ¥ Hull girder loads
 Hull girder loads
b 1fil Libraries
« ] section scantiings
® (#50) FR50
® (£50) FRS0_mod
® (#125) FRIZS
-« F] Transverse Bulkheads
® (£37) TBHD B20-FR37.3_1
® (#37) TBHD B20-FR37_mod
® (#37) TBHD B20-FR37_mod1
® (#122) TBHD FR122
® (#122) TBHD FR122_mod
== General crossections
J+ 3D model
{=> Compartments and loads
53 Analyses
- Resources

KONGSBERG
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Load-Line Approval

DBSERVATION DECK.
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Load-Line Approval
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| A LoadLine Positions

Select LoadLine Posttion Arangements

Position 1

wdoig H

e

Position 2

/ActualloadlinePos2
Attribute Mapping
OCXaAttribute
elementType

v

:EquipType

guidRef

:Guidref

id

applianceTightness

maker

:Supplier

fireClass

AireClass

standardReference

drawingReference

:DrawinglD

PANNR NGNS

U SR A

AUk

Total ltems = 17

Output

Ty

l

) I Erowse

Postion Equipments

IDmg a column header here to group by that column. il
4

Type B

Name =

» | EQUI | /Copy-of-Z4043_512_1508

PIPE | /Copy-of-4049-8211-8412

EQUI | /Copy-of-4045_GOOSNECK_T04

Total ltems =3

I FindEquipments I Export Query
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Load-Line Approval
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v General
Name Copy-of-Z4043_512_1508
Description Single higed doortype HB-Hw /G
Function
Purpose unset
Lock False
Property sets unset

v Specification
Insulation Nulref
Reference Null Bement

v Positional
Position X 115652mm Y -1280mm Z 13304.
Onentation YisZand Zis-Y

v Mass Properties
User weight
User wet weight
v Miscellaneous
Information
v User defined attributes
v LoadLineGroup
applianceMater
applianceTightr
closingApplianc
closingType
.coamingThickn
.compartmentPu
:EquipType
fireClass
:Guidref
-has\Window
-height
:SillHeight
:width
Miscellaneous

()

()

Steel
Spraytight

unset

Door

B30
18ac615d-6c5a-4415bc47-4803d]
False

1800

300

900

AV=VA



Load-Line Approval

<?xml version="1.0" encoding="UTF-8"7>

[ <ocx-0cxXML xmins xsi="http://www.w3.0rg/2001/XMLSchema-instance” schemaVersion="2 8.5" language="en" xmlins ocx="http://data.dnvgl.com/Schemas/ocxXMLSchema">
<ocx LoadLine>

<ocx:Zone ocx:zoneFunction="Load-line” ocx:positionType="Position2">
<ocx PhysicalSpace>

<ocx:Cell>

i <ocx:CellBoundary ocx:GUIDRef="{021A820F-79B4-4BF0-9427-F6CC8760F736}" ocx refType="ocx:Panel” />

<ocx:CellBoundary ocx: GUIDRef="{2A8D086D-5873-4512-B8C8-ADFE4772D44C)" ocx refType="ocx:Panel" />

</ocx:Cell>
</ocx:PhysicalSpace>
<locx:Zone> .
<ocx-ApplianceCollection> L] Loa d —I In e mOC k— u p
<ocx: VesselReference ocx:GUIDRef="{64728A75-A3A4-429A-8206-1A582542045E})" />
<ocx:Door id="ID1" ocx applianceTightness="Spraytight” ocx:applianceMaterial="Steel" ocx GUIDRef="{18AC615D-

<ocx:ShapeRef ocx shapeRef="Default">
<ocx:Transformation>

<ocx:Origin>

{ <ocx:X numericvalue="115692" unit="u2" />

| <ocx:Y numericvalue="-1280" unit="u2" />

| <ocx:Z numericvalue="13304.5" unit="u2" />

</ocx:Origin>

<ocx:PrimaryAxis x="1"

<ocx:SecondaryAxis x=
r </ocx:Transformation>
<ocx:Scaling x="1" y="1"z="1" />
</ocx:ShapeRef>
<ocx:SillHeight numericvalue="300" unit="u2" />
<ocx:Transformation>
= <ocx:Origin>
<ocx:X numericvalue="115692" unit="u2" />
<ocx:Y numerncvalue="-1280" unit="u2" />
<ocx:Z numericvalue="13304.5" unit="u2" />

I
T
4

" 1>

Door 4403
0" y="0"z="1" /> ]

ant haad 773

Comeseant
</oex:Origin>
{ <ocx:PrimaryAxis x="1" y="0" z="0" />
: <ocx:SecondaryAxis x="0" y="0" z="1" />
r </ocx Transformation> . Door 4403
</ocx:Door>
& <ocx:GooseNeck id="ID2" ocx applianceTightness="Gastight" ocx applianceMaterial="Steel" ocx: GUIDRef="{B58BI
@ <ocx:ShapeRef ocx shapeRef="Default">
g ocx: Transformation>
=] <ocx:Origin>
<ocx:X numerncvalue="119158.578125" unit="u2" /> Dossaneck T8

' QAxeEe=g

<ocx:Y numericvalue="-4950" unit="u2" />
| <ocx:Z numencvalue="13110" unit="u2" />
</ocx:Origin>
<ocx:PrimaryAxis x="-1"y
<ocx:SecondaryAxis x="0" y
<locx:Transformation> et b 72
ocx:Scaling x="1" y="1"z="1" />
</ocx:ShapeRef>
<ocx:VentilatedSpace ocx compartmentPurpose="Freshwater" />
</ocx:GooseNeck>
<ocx:Mushroom id="ID3" ocx applianceTightness="Watertight" ocx-applianceMaterial="Steel" ocx: GUIDRef="{7TBCB3BE4-8B8A-436E-85D1-69B12F0168AB}">
<ocx:ShapeRef ocx shapeRef="Default">

KONGSBERG AV=VA
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Thank you

KONGSBERG

Thank you

@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a global leader in engineering and industrial software driving digital transformation across
the entire asset and operational life cycle of capital-intensive industries.

The company’s engineering, planning and operations, asset performance, and monitoring and
control solutions deliver proven results to over 16,000 customers across the globe. Its customers are
supported by the largest industrial software ecosystem, including 4,200 partners and 5,700 certified
developers. AVEVA is headquartered in Cambridge, UK, with over 4,400 employees at 80 locations in
over 40 countries. ' \

aveva.com




