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Rules introduction

 DNV GL Rules for Ships – Pt.6 Ch.7 App. A – Technical system 
configurations based on closed bus-ties for DYNPOS-AUTRO and DPS 3

3
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Closed bus concept introduction

 Open bus ties configuration

4

 Isolation and fault tolerance based on passive protection

 Increases number of diesel generators required to run simultaneously in low load 
conditions
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 Operation with fewer generating units online, with more economical and
environmentally friendly performance, by decreasing gas emissions and fuel
consumption.

 Allows certain failure effects to propagate to all other parts of the power system.

 Closed bus ties configuration

Closed bus concept introduction 

5
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Modelling suplements live testing

 Verification of model accuracy by live tests

 Once the model is validated, it allows testing of wide 
range of faults with much lower costs

 Modelling enables repeating tests in much more
severe conditions

 Power system modelling complements the process of 
testing. 

 Verification of second barriers.

6
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Modelling

 Modelling and simulations are performed in PowerFactory Software provided by DigSILENT company. 

 Well-established analysis tool for power system behavior studies.

7
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Power system modelling – topology

 Aggregation of load groups

 Simplification of component models
e.g. VFD loads

8
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Power system modelling – component parameters
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Power system modelling – load aggregation
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Power system modelling - controllers
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Power system modelling – protection devices and advanced protection schemes, custom
tailor made models

 Allows building custom models for testing advanced 
protection systems : 

– Eg. Diesel generator monitoring systems, Zone 
protection systems

– Pickup settings, coordination between systems
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Example analysis

 Pole slip phenomenon research on semi submersible unit

– 4 high voltage switchboards 

– 2 diesel generators on each HVSB 

– 2 thrusters fed via VSD on each HVSB 

13
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Pole slip phenomenon

 Might occur due to number of reasons : 

– Prolonged short circuit clearance time 

– Severe mechanical fault

– Excitation loss 

14
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Short circuit study

15

7,00006,50006,00005,50005,00004,5000 [s]

1,2000

0,9600

0,7200

0,4800

0,2400

0,0000

[p.u.]

861-EG-003: Positive-Sequence-Voltage, Magnitude

 5.151 s
 0.001 p.u.

 5.881 s
 1.082 p.u.

7,00006,50006,00005,50005,00004,5000 [s]

6,0000

4,8000

3,6000

2,4000

1,2000

-0,0000

[p.u.]

861-EG-003: Positive-Sequence Current, Magnitude

 4.850 s
 0.287 p.u.

7,00006,50006,00005,50005,00004,5000 [s]

1,0400

1,0300

1,0200

1,0100

1,0000

0,9900

[p.u.]

861-EG-003: Speed

    DG3 SC

    

  Date: 6/9/2015 

  Annex:   /9

9,50008,50007,50006,50005,50004,5000 [s]

1,3000

1,0400

0,7800

0,5200

0,2600

0,0000

[p.u.]

861-EG-005: Positive-Sequence-Voltage, Magnitude
861-EG-003: Positive-Sequence-Voltage, Magnitude

9,50008,50007,50006,50005,50004,5000 [s]

7,5000

6,0000

4,5000

3,0000

1,5000

0,0000

[p.u.]

861-EG-005: Positive-Sequence Current, Magnitude
861-EG-003: Positive-Sequence Current, Magnitude

9,50008,50007,50006,50005,50004,5000 [s]

1,075

1,050

1,025

1,000

0,975

0,950

[p.u.]

861-EG-003: Speed
861-EG-005: Speed

    Pole slip

    

  Date: 6/9/2015 

  Annex:   /9

Voltage (U[p.u])

Current(I[p.u.])

Speed (w[p.u.])
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Severe mechanical fault study

16

9,50008,50007,50006,50005,50004,5000 [s]

1,50

1,20

0,90

0,60

0,30

0,00

[p.u.]

861-EG-001: Positive-Sequence-Voltage, Magnitude

9,50008,50007,50006,50005,50004,5000 [s]

1,20

1,00

0,80

0,60

0,40

0,20

[p.u.]

861-EG-001: Speed

9,50008,50007,50006,50005,50004,5000 [s]

12,00

9,00

6,00

3,00

0,00

-3,00

[p.u.]

861-EG-001: Positive-Sequence Current, Magnitude

 5.773 s
 9.620 p.u.

    DG1 part

    

  Date: 7/3/2015 

  Annex:   /10

9,50008,50007,50006,50005,50004,5000 [s]

1,50

1,30

1,10

0,90

0,70

0,50

[p.u.]

861-EG-003: Positive-Sequence-Voltage, Magnitude

9,50008,50007,50006,50005,50004,5000 [s]

2,00

1,70

1,40

1,10

0,80

0,50

[p.u.]

861-EG-003: Positive-Sequence Current, Magnitude

9,50008,50007,50006,50005,50004,5000 [s]

1,01

1,00

0,99

0,98

0,97

0,96

[p.u.]

861-EG-003: Speed

    DG3 part

    

  Date: 7/3/2015 

  Annex:   /11

Voltage (U[p.u])

Current(I[p.u.])

Speed (w[p.u.])
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Other applications of modelling and analysis 

 Useful during design phase of new buildings 
as well as planning life extensions and 
retrofits. 

 Investigating and optimization of protection 
philosophy. 

 Advanced management systems philosophy 
testing – coordination with other integrated 
systems installed. 

 Testing in various environment, different 
configurations, operating conditions. 

17
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Summary

 Greatly enchances live tests of the power
system.

 Reduces time and costs of live testing. 

 Created to allow compliance with classification
society rules, reduces risk during design phase
and operation.

18

KEY 
BENEFITS

PREDICTION OF 
TESTS’ RESULT

RETROFIT
PLANNING

ELIMINATION OR 
LIMITATION OF 
DESTRUCTIVE 

TESTS

REDUCED 
NUMBER OF LIVE 

TESTS

COMPLEX 
PROTECTION 

STRATEGY 
VERIFICATION

REPEATABLE 
ANALYSIS
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