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Agenda

1. Recap on DNVGL-ST-0111 r

2. Feedback from industry and
experience from practical use

How to apply the standard
Updates in the next revision

Updates in the web-tool

o 0 s~ 0

Live demo
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http://rules.dnvgl.com/docs/pdf/DNVGL/ST/2016-07/DNVGL-ST-0111.pdf

First standard release — July 2016

= Result from an industry group work
= Goal:
— Improved standard replacing ERN concept
— Improved benchmarking of vessel DP Capability

— Improved consistency and transparency in the
analyses

— Improved documentation and verification

= DVN GL DP Class rules requires Level 1 for new build
mono-hull and level 2 for other hull shapes

= 3 Levels for benchmarking (Level 1, 2 and 3)

= 2 Levels with site-specific environmental conditions
= Available free web-tool on My DNV GL

= Required only for new builds (Rules January 2017)
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https://my.dnvgl.com/

Three main DP Capability levels, plus site-specific calculations

2-Site

3-Site

 Prescriptive method for documenting ship-shaped mono-hull.

« Based on a static balance of environmental forces and thrust output.
« Beaufort scale based environmental conditions shall be used.

« Facilitate vessel comparisons

« More comprehensive quasi static method.

 Allows for project specific adjustments to the calculations
« Applicable for all vessel shapes.

« Beaufort scale based environmental conditions shall be used.

e Same as Level 2
 Allows for site specific environmental data and external forces.

« Get more insight on the vessel DP capability performance by use of time domain
simulations
* Includes the relevant vessel and environmental dynamics

 Can provide more information of the station-keeping performance than the other DPCAP Levels

« Same as Level 3
« Allows for site specific environmental data and external forces.
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Feedback from industry — experience from practical use

= Wide usage (designers, vessel owners, consultants, Oil Companies, equipment
vendor and Research institutions) |

= Positive response
= Some concern about how it will be applied by oil majors
= Too conservative results for some designs:

— Thrust forbidden zone due to skeg produced
zero capability for WCSF on some designs
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Feedback from industry — updates related to the standard

= Thrust forbidden zone due to skeg
produced zero capability for WCSF plots

Fix: Implemented a thrust loss factor from
CFD analyses:

— In line with typical implementation on
industrial DP control systems

— Does not produce the O capability

= Cycloidal actuator efficiency where found
to be to low

Example of thrust loss due to the skea

Fix: Cycloidal actuator efficiency increased
(6%0)

= Some definitions in the standard were not
sufficiently clear

Fix: The definitions found not to be clear were |: =

To_thruster ;"I
reWrItten : En‘:llllﬁ:t:hr(;slu .
C Max loss — race towards skeg

50 100 150 200 300
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Feedback from industry — application of the standard

= Definition of WCSF conditions has been a challenge
= Need for good charter specifications
— Example of Requirements found not correct
— Wrong draught for Level 1
— Wrong weather conditions for Level 1

= EXisting vessels may end up with low DP Capability compared to other standards (ERN, IMCA,
etc.)

— ST-0111 goals:
— Remove some flexibility in order to provide a better benchmarking tool
— Conservative

— The vessel should not be chosen solely on the highest DP Capability
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Typical application of the different levels

Level
Level 1

Level 2

Level 2-Site

Level 3 &
Level 3-Site

Typical use

High level DP capability assessment
Vessel benchmarking
Oil companies started to require this in the tenders

When vessel specific parameters are important

When site specific environmental conditions are
important
When external forces are important

More information on vessel performance (e.g.
planning of and vessel selection for critical
operations, site specific analysis and inclusion of
external forces)

When vessel and equipment dynamics are
important (e.g. position, heading or other motion in
other degrees of freedom, thruster/power dynamics,
gangway motion, etc.)

Value for users

e Prescriptive method:

comparable results

Improve decision input for choosing vessels

e Free Web-App

e FEasy to deliver class

assessment numbers

Take advantage of equipment/vessel specific

performance

e For other hull shapes then mono hulls

e Use site specific weather and to take in to
account external forces

e Preliminary operational planning

Consistent and

required DP capability

Designers and yards

e Right size vessels, realistic fuel
calculation and operability

e Battery sizing

Operators

e Better data for choosing the right vessel for
specific operations in a specific environment

e Improved planning, improved operating limits —
improved risk control

DP vessel owners

e Ticket to business

e Operational and contingency planning

consumption



Feedback from industry — experience from web-app usage

e — ontactus  User manual apability standard  Logout username
n Feed baCk related to the Web_tOOI : DNV GL Application for supporting the DNVGL ST-0111 standard o ’ | e t

Level 2 - Default Vessel DP Capability App

— Needs for Level 2 and Level 2-Site tool

General Hull Thrusters and rudders  Power Report  Premium
DEFAULT VESSEL DP CAPABILITY APP

— Vessel comparison — sttt

— Finer heading resolution Vo R

Results: DP Capability L'2(10, 8, 10, 8)

— Usability and inline help

. I m p rove u Se r e r ro r h an d I i n g Wind envelope - Linz\:ﬂing wi:d. spﬁeend in Beaufort scale

— User Manual improvements with examples

» Updates according to new standard release
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DP Capability Level 1 web-app — Google analytics

)

977 Vessel

1 139

10 DNV GL ©® 2017 27 September 2016 DNV-GL
October 16, 2017



Updates on the Web-app — Automatic switch of DP Capability Level

Contact  Usermanual  DNVGLST-0111  Log out @500

DNV-GL Application for supporting the DNVGL ST-0111 standard

Luca.Pivano@dnvgl.com Premium user

Diving Support Vessel TEST LEVEL 2

SAVE * DELETE % EXPORT _— .
- Hull  Thrusters and rudders Power Results Report Additional services

Run #1 - Intact case DF «*

DIVING SUPPORT VESSEL TEST -

Created: Unknown Updated: 2017-10-10 13:14
Run #2 - Loss of SWED 1 &
Veassel name Vessel type
Run #3-Loss of SWED 2 & Diving Support Vessel TEST l | psv
Run #4 - Loss of THR 1 v DNV GL vessel ID IMO number Hull shape
Monchull v
ADD RUN Yard name {Mot selected)

Semi submersible

Catamaran
# of thrust # of at
of thrusters SR SNRENE . Other shapes
5 . 4 = 1 4 m T 2 - |

DP design philosophy description
This is the default vessel induded in the DP Capability App.



Updates on the Web-app — Info buttons

Hull Specifications

nd ‘awlaft are only

Position of Los/2

Z = water line

e
Bow angle




Updates on the Web-app — Specific input data info

Skeg Info

The image below shows how where xskeg is measurad, the aftmost point whars skeg
meets hull.

=

e S
|

ekl

xskeg1 [m] ()
30




Updates

on the Web-app — User defined vessel coefficients

Wind Coefficients

Wind Coefficients

150

heading (deg)

200

| ¢ Cn: -0.072378536

-2 Cx
350 =+ Cy
Cn

wcharts.com
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Updates on the Web-app — User defined thrust and thrust losses

Luca.Pivano@dnvgl.com Premium user

DIVING SUPPORT VESSEL TEST -

Diving Support Vessel TEST EEVEL 2

save* | DELETE x |ESGleth e .
-- General Hull ISOECEE GG Power Results Report Additional services

Run #1- Intact case DP

INFO
Run #2 - Loss of SWEBD 1 #* &
Run 23 - Loss of SWED 2 «* Thruster 2 Thruster 3 Thruster 4 Thruster 5
Thruster maker [-] Malker's identification [-]
Run #4 - L fTHR 1 «* 725
e s Thruster Maker Tunnel AAA
Diameter [m] Max. power consumption [kW] Level 1 Nominal Thrust [kN]
4 4000 =37
¥l User defined nominal thrust (7)
User defined Nominal Thrust [kMN]
&00
! User defined thrust losses (7
Inline thrust losses Transverse thrust losses
ThrustLossinline.csv v ThrustlossTransvarse.csy v

view | uroap | peLETE % DELETE %

Additional thruster-hull interaction losses
ThrustlossHull.csv v

Disable skeg losses based on Level 1 method (7)
L)

Thruster performance information (2



Updates on the Web-app — Example of Inline thrust losses

Inline thrust losses

Inline thrust losses

o
Inline velocity {m/s) <&~ Beta inline {p.u.)

Highcharts.com




Updates on the Web-app — User defined thrust forbidden zones

Luca.Pivano@dnvgl.com Premium user

Diving Support Vessel TEST LEVEL 2
A General EEelgsllelel=aWionl=-l ECnvironment External forces Results
un #1 - Intact case

DP «

DELETE %

DIVING SUPPORT VESSEL TE

Level 1 default thrust forbidden zones

" Disable default forbidden zones (%)

Run #2 - Loss of

SWEBD 1 +# # Min angle [deg] Max angle [deqg]
Thruster 1 234 234

Run #3 - Loss of

SWED 2 Thruster 3 165.1 -165.1
Thruster 4 59.0 121.0

Run #4 - Loss of THR 1
v Thruster 5 -106.7 S

ADD RUN

ADD SECTOR

Additional forbidden zones

# Min angle [deg] Max angle [deg]



Updates on the Web-app — Copy of runs

Luca.Pivano@dnvgl.com Premium user

DIVING SUPPORT VESSEL TE

Diving Support Vessel TEST LEVEL 2
A General EEelgsllelel=aWionl=-l ECnvironment External forces Results
un #1 - Intact case
DP

SEE e Level 1 default thrust forbidden zones

- Disable default forbidden zones (7

Run #2 - Loss of

SWED 1+ # Min angle [deqg] Max angle [deg]
Thruster 1 234 234

Run #3 - Loss of

SWED 2 Thruster 3 165.1 -165.1
Thruster 4 59.0 121.0

Run #4 - Loss of THR 1
Thruster 5 -106.7 =733

v
ADD RUN

ADD SECTOR

Additional forbidden zones

# Min angle [deg] Max angle [deg]



Updates on the Web-app — User defined environmental conditions

Luca.Pivano@dnvgl.com Premium user

Diving Support Vessel TEST LEVEL 2-SITE
BT R AR General Forbidden zones External forces  Results

DELETE % User defined environmental conditions
|+

DIVING SUPPORT VESSEL TEST

Run #2 - Loss of SWBD 1 #*

Wind

Run #3 - Loss of SWBD 2 #*

Run #4 - Loss of THR 1 o Min direction [deg] : Max direction [deg] _ _i_ncrement [deg]

ADD RUN

0 3560 10

Wave

Direction Fixed direction angle [deg]

| Fixed v 25

Wave height setup Significant wave height [m] Peak period [s]
Fixed v L 8

Spectrum type Gamma
JOMNSWAP v 3.3

Spreading factor . -
7

Current

Direction Speed [m/s]

Collinear with rotating env. v 0.5



Updates on the Web-app — External forces

————————————————————— Contact Usermanual DNVGLST-0111 Logout @ 500
Application for supporting the DNVGL 5T-0111 standard

Luca.Pivano@dnvgl.com Premium user

Diving Support Vessel TEST LEVEL 2-SITE

General Forbidden zones Environment HSai=iit:IRiete-r8 Results

Force [kN] External Force direction Angle [Degrees]
| 20 | Fixed v 35
- . ' (Mot selected) ' .

Collinear with rotating env.

Offset from rotating env.




Updates on the Web-app — Exporting results

DIVING SUPPORT VESSEL TEST -

Run #1 - Intact case DP +

Run #2 - Loss of SWEBD 1 &

DELETE %

Run #3 - Loss of SWED 2 #

Run #4 - Loss of THR 1 &

ADD RUN

Luca.Pivano@dnvgl.com

Diving Support Vessel TEST

General Forbidden zones Environment External forces

Premium user

LEVEL 2-SITE

@t Cepabilitytable  Thrusterutilization table  Switchboard powertable  Thruster powsriable

Diving Support Vessel TEST - PSV

DYNAMIC FACTORWIND: 1.25
DYNAMIC FACTOR WAVE: 1.25
DYNAMIC FACTOR CURRENT: 1.25

RUN LABEL: INTACT CASE DP

SHOW M/S SCALE

EXPORT THRUSTER FORCES

Wind envelope - Limiting wind speed in Beaufort scale

20

Lo ki 1| @ Intact case DP: 11
340#_____, — B _____".L zur
10
330 7/ 10
\ / \ Fi

\/ N

1l

40



Level 2 and Level 2-Site — Premium subscription

DP Capability App Premium Features Overview

Feature Basic Premium

Level 1 Calculation

Level 2 Calculation

Level 2-Site Calculation

User defined heading resolution

Compare vessels

X X X x %X <
C L L s

Export results to Excel or CSV formats

Yearly Fee + pay per run
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DNV GL DP Capability Standard ST-0111 - Challenges

and Updates One Year from Publishing

Contact:
Aleks.Karlsen@dnvgl.com, Luca.pivano@dnvqgl.com

www.dnvgl.com

SAFER, SMARTER, GREENER
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