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Market development from 1970’s - 2010

1977

4 DYNPOS Notations
2010:

4 DYNPOS Notations

4 DPS Notations

1 DYNPOS-ER Notation

ESV-DP[HIL] 

FMEA Guideline

Diversified needs in the DP market
• Vessel type

• Technology

• Operation / risk / verification needs

• IMO MSC/Circ 645 interpretations

• Harsh / benign waters

• …

IMO MSC/Circ 645

1994

IMO MSC/Circ 645

Growing DP market
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New DPS notations
Pt.6 Ch.7 Dynamic Positioning Systems
IMO equipment class DNV class notations

Not applicable DPS 0
DYNPOS-AUTS

IMO equipment class 1
(No redundancy)

DPS 1
DYNPOS-AUT

IMO equipment class 2 
(Redundancy in technical design)

DPS 2
DYNPOS-AUTR

IMO equipment class 3
(Redundancy in technical design and 
physical separation of systems)

DPS 3
DYNPOS-AUTRO For the DYNPOS series additional 

requirements to achieve higher 
availability and robustness as 
compared to DPS will apply.
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New DPS notations

DYNPOS- series

DPS- series

 Parallel to the existing DYNPOS notations 

 Less stringent – more flexibility

 Technically acceptable in some markets

 Correspond to the IMO MSC/Circ. 645 DP equipment classes

 DYNPOS notations are unchanged
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Main differences between DPS- and DYNPOS-series
 Minimum thruster configuration:

(Accepted by DPS / Not accepted by DYNPOS)

ME1 SG1

SG2 AG2

AG1

8

ME2

ME1 SG1

SG2 AG2

AG1

8

ME2

8 8

DPS 0/1 DPS 2
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Main differences between DPS- and DYNPOS-series

 Auxiliary systems DPS 2:
Reference is made to IMO MSC/Circ.645:
 “Part 2.2.2 “… Normally static components will not 
be considered to fail where adequate protection 
from damage is demonstrated,…
 static component (cables, pipes, manual valves, 
etc.)…”

DPS 2

DYNPOS-AUTR (Fuel, FW cooling, Pneumatic systems)
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Main differences between DPS- and DYNPOS-series



© Det Norske Veritas AS. All rights reserved.

NEW INITIATIVES RELATED TO CLASSIFICATION OF      DP SYSTEMS

October 13th 2010

9

Rules for Dynamic Position Systems
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New DYNPOS-ER notation (Enhanced Reliability)
Background

- More diversified market needs
- Technology development 
- Standby/change-over/closed bus-ties

Industry drivers
- Flexibility
- Reliability
- Fuel economy
- Environment

Approach
- New principles and philosophies
- Target specific failure modes 
- Advanced protection systems 
- More autonomous thrusters and generator sets
- Separation of systems
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Highlights DYNPOS-ER
High integrity towards loss of 
position and heading

- meeting intentions comparable to or 
exceeding IMO equipment class 2 and 3 

No direct relation to IMO 
MSC/Circ.645

- is not classified in terms of IMO 
equipment classes

Additional option
- may be used in combination with the 

other DP notations
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DYNPOS-ER basics
A0

AuxiliariesAuxiliaries

Main and alternative DP control centre

A60

A0 & 
WT
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Challenges
 Documentation and verification

- (e.g. FMEA)

 To maintain and ensure the integrity throughout the vessel lifetime

 Testability
- (use of ESV-DP[HIL] will increase the verification level)
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Technology development

Mechanical ship  computer-based ship
- large number of computer control systems

Increased system complexity
- more integrated sub-systems
- components delivered by different suppliers
- complex in operation

Challenges
- make it safe and predictable
- testing and verification
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What it’s all about
- framework for earlier, deeper, and broader testing 

and verification

- various verification methods

- verification beyond and additional to the minimum 
requirements

Consequences
- more comprehensive follow up of the systems

- reliability and safety will increase

Enhanced System Verification - ESV Notation
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Class perspective – available verification tools

Control and monitoring system

Quality 
assurance

Working 
methods

Process

Plan approval

Testing / survey

Analysis

e.g. FMEA/FMD

ESV toolbox:
 2009/10 Rules for :

- ESV-DP[HIL]
- ESV-TAM[HIL]

 Future:

- More systems

- More methods

- …

Presenter
Presentation Notes
How do we handle Control and monitoring system systems in DNV which shall safeguard and to a large extent enhance the ship operation?
Utilise the toolbox!


Plan approval – in order to verify that HW and functionality satisfy the Rules + verification of power supply and other auxiliary requirement, but it only does cover parts of the characteristics of the systems.
Manufacturing survey which consists of inspection and testing. Inspection is related to Hardware, testing to Software, i.e. the functionality of the software and shall also include testing of failure mode behaviour.
SW QA – verification of quality assurance items in the development process
FMEA/FMD – required in certain cases and is a useful tool if carried out correctly, a good process is a prerequisite for the result. DNV is normally not part of the process
Verification of SW code-not deemed to be realistic as part of the classification process.


OTHER methods: Av andre metoder – kan nevne samarbeidsprosjektet styrt av Marine Cybernetics der konseptet med  HIL hardware in the loop testing.
Simulere et skips respons til ulike simulerte scenarier, og gjennom dette får testet kontrollsystemet i situasjoner det vanligvis er vanskelig å provosere frem . Direkte oppkobling mot systemet og mot feltinstrumentering der ulike drifts og feilscenarier kan testes gjennom simulering. Dette antas at Olav Egeland vil komme nærmere inn på i sitt innlegg etter lunsj. 

We have to admit that in such sw-based systems it is limited what we can see during the approval process. 
We will therefore put more attention to testing and quality assurance

Do we have any methods available which may be used.
IEC 61508? Extensive
There are no methods available in the 

Fokus på metode, ikke produkt
Ser på ’historien’
Begrenset verifikasjon av spesifikk dokumentasjon – skal ikke sendes inn for godkjennelse
Sporbarhet : spesifikasjon – design – validering
Endringshåndtering
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Guideline for FMEA of redundant systems

Intentions
 DP, RP, AP class notations requires FMEA
 establish and clarify a minimum set of requirements, terminology

- also for less experienced customers
 a more structured documentation approach

- improved basis for the analysts when identifying complex failure modes and propagation paths
 challenge the FMEA analysts  

- e.g. closed bus-ties and complex control systems like PMS
 supporting verification of new notations DYNPOS-ER
 possible future extension of ESV rules
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Guideline for FMEA of redundant systems

Main content
 general vessel information 

 acceptance criteria

 redundancy design intent and operational modes 

 the overall system boundary

 redundant components and single component groups 

 systems interfaces and dependencies of external systems

 single failure analysis at unit and subsystem levels

 if applicable, installation in fire and flooding separated zones 

 reference to a test program to support the conclusions 

 compliance statement referring to acceptance criteria

OR

Loss of position/heading

Drift off Drive off

A B A B

AND                                                    OR

Loss of A       Loss of B                    A drive off      B drive off
positioning positioning
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Design intent and system boundary description

M

G G

M

G G

M M

DG1A             DG2A                                 DG3B      DG4B

SWBA                                                        SWBB

T1A                                 T3A                        T2B                    T4B

Redundancy design intention overview by redundant and common component groups

Redundant A groups Common groups
X groups

Redundant B groups

Thrusters A
T1A AND T3A

Thrusters B
T2B AND T4B 

Thrusters A dependent on: Thrusters B dependent on:

Diesel generators A
DG1A OR DG2A

Diesel generators B
DG3B OR  DG4B

Main switchboard A
SWBA

Main bus tie switchboard
SWBX

Main switchboard B
SWBB

Redundancy design intention overview by redundant and common component groups

Redundant A groups Common/connecting 
groups  X groups

Redundant B groups

Thruster System A T1, T3 Thruster System B T2, T4

Dependent on Dependent on

Power System A
Diesel gens A; DG1, DG2 
Main swbs A; SWB A

SWB X  Power System B
Diesel gens B; DG3, DG4
Main swbs B; SWB B

Operator Station A:
DPP A, DPD A, 
TRB A, SC A

Operator Station B:
DPP B, DPD B, 
TRB B, OSC B

DP LAN A:
DPSW A,
Net A1, A2 and A3

Net X1, X2, X3 and 
X4

DP LAN B:
DPSW B,
Net B1, B2 

DP Controller A: DP Controller B:
DPC A, Bus A DPC B, Bus B

Control system 
boundary
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Failure propagation paths

 Common component X causing failures in A and B

 Common cause failure, from a single event related to U, 
External (ECC) or an (ICC) Internal Common Cause

 Primary and secondary failure

UA B

U

X

A B

U

A B

U

ECC

ICC

ECC

ICC

UA B

U

X

ECC

ICC

A B

U

A B

U

UA B

U

X
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Subsystem boundary

Failure mode 
propagating from
subsystem boundary

DG 2

Redundancy design intention overview by redundant and common component groups
Redundant A groups Common/connecting groups X groups Redundant B groups

Thruster System A
T1, T3

Thruster System B
T2, T4

Dependent on Dependent on
Power System A
Diesel generators A; DG1, DG2 
Main switchboard A; SWB A SWB X  

Power System B
Diesel generators B; DG3, DG4
Main switchboard B; SWB B

Operator Station A:
DPP A, DPD A, TRB A, OSC A

Operator Station B:
DPP B, DPD B, TRB B, OSC B
3

DP LAN A:
DPSW A,
Net A1, A2 and A3

Net X1, X2, X3 and X4 DP LAN B:
DPSW B,
Net B1, B2 

DP Controller A:
DPC A, Bus A

DP Controller B:
DPC B, Bus B

IO System A;
IO A1, IO A2
Serial A1, A2
HW A1, A2

IO System B:
IO B1, IO B2,
Serial B1
HW B1, B2

Sensor System A:
Gyro 1 , Gyro 3,
VRU 1, VRU 3,
Wind 1, Wind 3

Sensor System B:
Gyro 2,
VRU 2,
Wind 2

Posref System A:
DGPS 1 , Laser

Posref System B:
DGPS 2

Power Distr A:
UPS A,
Power A1, A2, A3, A4

Power Distr B:
UPS B,
Power B1, B2, B3

Single failure propagation analysis
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Summary 
DP market is growing – and more diversified

New DPS notation series, 
- Correlates to IMO MSC/Circ. 645 equipment classes

DYNPOS notations are maintained and unchanged

New DNV DYNPOS-ER (Enhanced Reliability) 
- new principles and philosophy 
- high availability of power and thrust 
- no direct relation to the IMO MSC/Circ.645 equipment classes

Enhanced System Verification 
- framework for additional requirements to earlier, deeper, and broader verification
- ESV-DP[HIL], ESV-TAM[HIL]

Developing guideline for FMEA of redundant systems 
- improve overall quality of FMEAs
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Safeguarding life, property 
and the environment

www.dnv.com

Thank you for your attention !
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