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Born in 2010

ship sizes and design
complexity reached new
levels

domain knowledge

essential onboard and
onshore

conventional tools for hull
integrity became
inadequate




How to get from this ...
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Highly manual
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Superintendent / 2 A S Crew
Naval Architect : '

* Domain knowledge of \ : « Deck operations

hull architecture = , .. )
M . * Navigation assistance

* Inspection and
maintenance strategy

« Safety protocols

SN i » Cargo handling

 Safety and compliance - s
. . N « Maintenance and
 Collaboration with > .
: % repairs
external professionals
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How to standardize
hull inspection strategies across the
fleet?
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Standardized Inspection Strategy

Wi: ShipManager Hull (Onshore) -

Q
X

ShipManagerHull @ =2 = ® B

DNV

< Fleet > S. Eggert

Fleet inspection strategy

$ Overview Compartment type '(::Z:’:hl) 1:::(:;‘:;“) ;’;e(n‘:“;‘::")” Coating Corosion Deformation Crack  Pipes  Ladders Valves c”;f:j"g Anodes  Sediments 2
» Shell / Weather Deck 12 3 3 O O O O O O
33 Inspection strategy Cargo Space 12 3 3 O O O
Hatch Cover 12 3 3 O O O O
£ Monitoring Ballast Water Tank 12 3 3 O
Heavy Fuel Oil Tank 60 12 0 ] O
Diesel/Gas Oil Tank 60 12 0 O O
Lube Oil Tank 60 12 0 O O
Exhaust Gas Cleaning Tank 12 3 3 O O
Fresh Water Tank 12 3 3 O ]
Grey Water Tank 12 3 3 O O
Black Water Tank 12 3 3 O O
Laundry Water Tank 12 3 3 O O
Miscellaneous Tank 12 3 3 O O O
Void Space 12 3 3 O O O
Passage Way 12 3 3 O O O
Access Way 12 3 3 O O O
Machinery Space 12 3 3 O O O
Store / Workshop 12 3 3 [} O [} O
Deckhouse 12 3 3 O O O O
Duct 12 3 3 O O O O
Hotel Area 12 3 3 O ] O O
Crew Area 12 3 3 O O O O
Staircase 12 3 3 () O ]} O v
Custom inspection subjects ———— Initial ratings Conditions to finish recording inspections Conditions to create inspections
Subject O None [ Enter descriptions for FAIR or POOR ratings [J Mark each photo in 3D graphic ] Approve all requested inspections on shore
O Good [ Create findings for FAIR and POOR ratings [] Mark each finding in 3D graphic [J Show warning (comprehensive inspections onboard)
[ FAIR or POOR rating required if findings of this type exist
® Ratings from previous inspection [ Enter always finding's details or descriptions [ Confirm that all areas of attention have been inspected
[ Can only be improved by technical inspector [ Open inspection guidance documents
Initial findings [ Assign at least one photo to a finding
[ Assign at least one photo to an extra inspection tas! Conditions to close maint./repair activities ———
O None Oa one photo to an area of attention
@ Findings from previous inspection O Ass st one finding per photo [ Close maint fepair activities only on shore

[ Can only be deleted by technical inspector [ Assign follow-up inspection before closing

[J Assign at least one repair photo to a repaired finding
3 Settings New custom subject Remove selected subject Reset strategy Import strategy Update ships
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How to harvest and visualize

hull data?
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Easy-to-use 3D — Data Visualization

[[3) ShipManager Hull (Onshore)

- X

ShipManagerHull @ =2 = @ B

DNV
Vessel < Flet > FPSO > ENGINEROOM S. Eggert
Colorby Walls - o view X @@ ® ‘ Findings Photos 7| ®m !
8 Overview View direction:Fore Display options x
Vv Walls
f& Schedule
Q + Transverse Web Fr 14 ~
) i [ Transverse BHD Fr 15
/? Maintenance and repair
Transverse Web Fr 16
Details II_IJ!'—'Z Transverse Web Fr 17
I’wa l“l l ] Transverse Web Fr 18
bl |
: [ Transverse Web Fr 19
£33 Inspection strategy L-_,_l‘l' » ransverse Web Fr
» ] '7 ' Transverse Web Fr 20
F=] Monitoring ! ’ Transverse Web Fr 21
', » Transverse Web Fr 22
M Transverse Web Fr 23
f Current status rensverse TER T
Transverse Web Fr 24
:= Inspections Transverse Web Fr 25
Transverse Web Fr 26
2018-12:31  SEggert Transverse Web Fr 27
2023-04-20 (1) S.Eggert
= Fage Transverse Web Fr 28
2023-04-20(2) S.Eggert
Transverse Web Fr 29
e\ $ Transverse Web Fr 30
v
6~ 0 Selectall || Clear
44
> Element types
> Finding positions
At Port Fore Starboard Aft > Other
In progress (shore)  Inspection date: [7023.04-20 « @Schedu\ed (comprehensive)
Ratings Ratings (Outfittings) Findings Photos Documents Info
Overall rating: [l Good - O e
~
Position Coating Coating description Corrosion Corrosion description Deformation Deformations description Crack Cracks description
Stairs m Good m Nonelight
fldl CLan e Cain 1 Uamns v
{33 Settings Finish recording Print inspection form Create report Delete selected inspection
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Easy-to-use 3D — Data Harvesting (simple reporting)

L Hl
DNV ShipManagerHull ®@= =2 = ® B
Vessel & Flet > FPSO > ENGINEROOM S et
Colorby Walls - o view f X Q@& ‘ Findings ‘ ‘
8 Overview 2 y Display options x
V' Walls
[z Schedule
N2 Transverse Web Fr 14 2
. i [ Transverse BHD Fr 15
Z® Maintenance and repair
Transverse Web Fr 16
Detail » Transverse Web Fr 17
etails
Transverse Web Fr 18
@ Inspection strategy Transverse Web Fr 19
Transverse Web Fr 20
Transverse Web Fr 21
Transverse Web Fr 22
Transverse Web Fr 23
T Transverse Web Fr 24 v
= Inspections Selectall || Clear
2018-12-31 S Eggert ¢ > Element types
2023-04-20 (1) S.Eggert - > Finding positions
vdirection i
2023-04-20(2) S Eggert t Pot > Other
Ratings Ratings (Outfittings) Findings Photos Documents Info
3 Photos <+ Add photo — Remove photo ) View photo
: IS
— > Photo details
Wiy
, A \ Related findings
[ Crack (Deck 20275 AB)
Date: 2020-04-02 Date: 2023-01-05 Date: 2023-10-11 [ Crack (Deck 20275 AB)
Wall: Deck 20275 AB Wall: Deck 20275 AB Wall: Transverse Web Fr... [ Crack (Transverse Web Fr 25)
> Related inspection tasks ,,
53 Settings Finish recording Print inspection form Create report Delete selected inspection
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Easy-to-use 3D — Touchable Data

|5} shipManager Hull (Onshore)

ShipManagerHull = =2 = @ B

DNV

Vessel < Fleet > FPSO > ENGINEROOM S. Eggert

e

T
§ Overview = ‘u'—ﬁ—‘ View direction-Fore/down Display options x
| 1% /
e T Y v Walls
X z2 )
Schedule \ L Transverse Web Fr 14 2
=~ / [0 Transverse BHD Fr 15
? Maintenance and repair
I- = [ Transverse Web
h 5 ] Transver v
83 Inspection strategy e
Transverse Web Fr 20
£=] Monitoring [A Transverse Web Fr 21
Transverse
V] Transverse Web Fr 23
f Current status [ Transverse v T
Transverse Web Fr 24
i= Inspections Transverse Web Fr 25
= & Tr:
S Eggert & =1
S. Eggert
S Eggert
-
%]
@ v
Selectall | | Clea
> Element types
Plate > Finding positions
Thickness 15.00mm oard At > Other
Matenal 235
Extent To Inspection date: [2023.04-20 «| () Scheduled (comprehensive)
Ratings Ratings (Outfittings) Findings ongitudine FR15 FR27 10.80m
T al CL+8975m(S) CL+4575m(S) 440m
ertica BL+20.275m
3 Photos <+ Add photo F phot V b Membertype: DECK
~l "
| > Photo details
T — vi v

¥\ Related findinne

@ Settings Finish recording Print inspection form Create report Delete selected inspection
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Easy-to-use 3D — Integration

) ShipManager Hull (Onshore) - X

ShipManagerHull @ = = ® B

DNV

Vessel < Fleet > FPSO > ENGINEROOM S. Eggert

_ Colorby Walls v  View Q <

g8 Overview | V%ifectionfore Display options x
\ S Vv Walls
Schedule v =
edule | —“\ \ P2 [ Transverse Web Fr 14 ~

[ Transverse BHD Fr 15

Z® Maintenance and repair
rse Web Fr 16

Details
Web Fr 18
o ) ransverse Web Fr 19
nspection strategy
ransverse Web Fr 20

ransverse Web Fr 21

£ Monitoring Z y . . ;
X 7 79Tl v S Selectall || Clear
rrent status ) Thickness Measurement Point W / >
Compariment: ENGINE ROOM > s
= Inspections "o nat e >
Structural member: Deck20275 AB
2018-12-31 S. Eggert & Originalthickness [mm] 13.0 feasured
2023-04-20(1) S.Eggert Thickness measurements Findings Photos Documents Info | Max.diminution (mm} 26
2023-04-20(2) S.Eggert Measuredthickness [mm] 8.0
@) Session '2019-01-01 - 2019-01-13 DTN KON NTND] 2
Diminution[%] 385 ~
Part  Structural member Original thickness [mm] Max. diminution [mm] Measureq Assessment: Structural part to be renewed £ Assessment Frame No. Off CL Above BL
Frame No 15+0.355m
) Deck 20275 AB 13.0 off oL 2316m(P) @
) Deck 20275 AB 130 Above BL 20275m
@ Deck20275AB 13.0
) Deck 20275 AB (R
(m] 88 @
) Deck 20275 AB 0.0
) Deck 20275 AB 0.1 0.8
[0 Deck 20275 AB 40 308 R
) Deck 20275 AB 0.0 0.0
3 Deck20275AB 130 87 43 331 (R
0 Deck AB 26 0.0 0.0
~™ Nark 20275 AR 1m2n 7/ a1 40 W77 m 2470 m IS -

Print Inspection form Create report Modity selected inspection
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How to make hull data smart?
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Smart Data — Prediction System / Machine Learning

ShipManagerHull @= =2 = @ B

DNV

Vessel < Fleet > FPSO > & S S Eggert

SO
_ Colorby TM assessment - view B X S ®m

View direction:Starboard

§ QOverview Assessment
Negative
Schedul Normal
[ml [ >Chiecure Q Substantial N2
Renewal required
Z? Maintenance and repair
Details s
Calculate corrosion prediction
{33 Inspection strategy
orrosion prediction d
itori LEis »
Monitoring
Campaigns Important note
» ;
2019-01-01 Corrosion depends on many factors such as temperature, salinity, humidity, cargo type,
— = = mechanical wear and tear, most of which can't be consistently monitored. It is state
S —_— A\ 7 of the art to use corrosion models with a limited number of parameters. Hence, results
N ~ {- J’...I’ 7 of corrosion prediction should be interpreted with these limitations in mind.
Y 1 ShipManager Hull uses a nonlinear corrosion model with predefined corrosion rates
@
L) E based on compartment type, actual measurements and ratings. =
0 0
— By using the Corrosion prediction module of ShipManager Hull, the client acknowledges
- =) - that results shall only be used in accordance to the methodology specified by DNV.
12 - 5 - s Result from ShipManager Hull shall not be used as the only source for repair decisions.
Q E — — i = Instead, the client is obliged to cross-check the results with results obtained from $
E T — I other sources such as past operational experience. In case of significant discrepancies,
- results from ShipManager Hull shall not be used. Further, repair decisions are subject
to review and approval by the respective class society.
A3 + = T
Aft Port
Show whole ship Frames |-8 3 - [125 5 4 Show measurement points without position
Cancel
Thickness measurements Campaign statistics Campaign info Session info
@ Showall sessions ~
Original thickness Max. diminution Measured thickness ;e . o P —

-, S o

@ Settings Calculate corrosion prediction Merge measurements Export measurement files Remove measurements
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Smart Data — Advanced Reporting

Inspestion Date (Year)

Inspection Date (Manth)

Inspection Date

FLOC Type

Compartmant

Risk

Degradation ty

Finding status

Structure Type

14

e (Quarter)

DNV ©

Anomalies by Criticality

High
s Low
Moderate
Anomaly Details
Degradation type A comparment @ structre Type a

960062 Crack

ERTK

AKVOID

KVOID  Chain Grillage s

FORE PEAX VOID

Long Buiknead CL

crack

rse WT BHD FR 183

21 NOVEMBER 2023

No. of Anomalies per Risk Level per Compartment

Mo. of Anomalies

2

Frame No Q arc Qe

FaCture N the wed of the
or WO TWF115,

Crackiengtn [mm]=138
ANge2 ck around return weld
0 CLEHD (STED side)

e.038m
21.838m
M toe crack on return weld of the
flange termination on the Port Cnain Locker
21802 Crackiengtn[m
1604 - 48mm
flange termination o
pt ee0em 32856m 2-Potential Missing Retum

FEVOID-AN
weia

Crackiengtn [

Finding descripuon a

closed

closed

closed

closed

closea

Moderate

Magerste

Noble Yankee FPSO

Inspection Date (Year)

Inspection Date (Month)

Inspection Date (Quarter)

FLOCType

Compartment

Structure Type

Degradation type

Finding status

Total No. of Anomalies

97:.

Total No. Cracks
85

Total No. Deformations
10

Total No. Corrosion

2

Open Repairs

16

No. of Anomalies

39

Top 5 Most Affected Locations

of High an

NO3COTK (@)

NOLV

=

Cargo Tank:
Not

o1
voro (¢}

a

s

inLast 5 Years

31

s

Total Anomalies by Criticality

Acceptanle

H s 6 ! )

Cargo Tanks not Inspected Last 5 Years
Tank Q
NO3COTK(P)
NQ.5COTK(P)
NO5COTK(S)

Anomaly Distribution
Ballast Water Tank.

Other

Low

Cargo Tank

Void Space

Most affected structures

No.15tr

I
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Smart Data — Simplified Onboard/Office Reporting

i;‘ ShipManager Hull (Onshore)

DNV ShipManager Hull

I
Q@

(]
D Flest >

S. Eggert
Ship status report - Adobe Acrobat Reader (32-bit)
Report contents

File Edit View Sign Window Help

Home Tools Ship status report %
Report settings | D
i . B RQO®O© 2 MMHO O 2 B F
£33 Inspection strate: Report type: Ship status report E File Type Pdf files (*.pdf) -
Compartment type: | Alltypes o
£=] Monitoring [D
¥ Summary (Status including the latest results only)
O Pending inspections u
&4 Main data @
2 Ship status (Including overall compartment information and due dates)
¥ Upcoming inspections
overdue O due O due soon
P——
[4 Ship inspection results (All inspection results recorded for all compartments)

23 Inspection results
on results: 2022-1

-11-19 - 2023-11-20 | with photos
O Latest scheduled comprehensive inspection and subsequent partial inspections

231 AFT PEAK TK (C)
Scheduled (comprehensive) inspection 2023-09-19
@® Inspection date:  |2022-11-20 (@~ | - |2023-11-20 @~ | TS
4 with photos [ with hcfWall views [ with photo coordinates ——
oativg Generat Afocte rea [TF<2 (1 x 21, Eveskcown [W=40, oting on scct
[ Maintenance and repair
Status: Open, closed. cancelled . — E o Tt Tads
[Toogn Ty Deowe R Tewets ey Teome |
&5
Due date: 2023-08-20 [@~v | - [2024-02-20 @~ S
4 )
O include activities without due date )
Goos
¥ Findings
B Descigtn
QO Findings of the latest scheduled comprehensive and subsequent partial inspections — :
O Inspection date:  |2023-08-20 (@~ 2023-11-20 @~ -
O Only new findings Findings
o
e PRI % Bewaomn IR | 1rvm watFr 2 Fut)
Include status &4 Open [l Assigned 0O Closed I

| KPS

Include criticality: [ No assessment [d] Acceptable [J Low

4 Medium [¥ High [ Severe [ Unacceptable

=

ettings
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DNV digital solutions

NAVIGATOR PORT

Hull inspection Port clearance Fleet management
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WHEN TRUST MATTERS

Let’s conn et

Sebastian.Eggert@dnv.com

Www_dnv_com ...... _




