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Gusto ‘Pelican’ Class 1974Gusto ‘Pelican’ Class 1974Gusto Pelican  Class 1974Gusto Pelican  Class 1974
T4

T5

T3

T1 - T5 
1750 HP/1300 Kw1750 HP/1300 Kw

Diesel-Electric

5 Generators Twin Bus

T1

T2Port Main Prop Stbd Main Prop
3,500 HP

(2 x 1750 Kw)
3,500 HP

(2 x 1750 Kw)

5 Generators – Twin Bus

3 Bow Thruster, 2 Stern

2 Main Propulsion
Rudder



Ulstein UT 755Ulstein UT 755 -- 19801980Ulstein UT 755 Ulstein UT 755 19801980

Diesel Electric (Shaft Generator)Diesel – Electric (Shaft Generator)

2 Bow Thruster

2 Stern Thruster

2 Main Propulsion

T5
CPP

Port
Rudder

T2
450 kWPort Main Engine (No. 1)

T4
450 kW

SG1

3300 kW

T6

Stbd
Rudder

CPP

Stbd Main Engine (No. 2)

T3
450 kW

CPP

CPP

T1
450 kW

CPP
3300 kW

3300 kW

SG2

CPP



Force BiasForce BiasForce BiasForce Bias
Tunnel Thrusters

Supply Lateral Thrust
F H d t l

Fixed Pitch Variable RPM
For Head control

Loss of Thruster – Drive off

Combined Environmental
Force Vector Loss of ‘Active’ RPM – Drift Off

Stern Z-Drive Thrusters
Supply Counterbalance Thrust
and Environmental Balance Loss of ‘Passive’ RPM – Hidden 

drift failure

'Passive'
Thruster

'Active''
Thruster



SlipSlip--Thrust Power CurveThrust Power CurveSlipSlip Thrust Power CurveThrust Power Curve
Thrust
A h i d

Deadband

Acheived

DP Computer operates

RPM Control RangeSlip Control
R

two command/power curves

Range

Thrust Command



VSD InterfaceVSD InterfaceVSD InterfaceVSD Interface
RPM Feedback (4 - 20mA)

Thruster PLC DP Computer
"Available"

Drive
(4-20mA)

Thrust Command (4 - 20mA)

DriveAvaiable

RPM Command

DP Control

RPM Feedback

R Y B

Motor

Variable Speed Drive

Thruster

Variable Speed Drive

Basic VSD Interface Signals



SlipSlip--ClutchClutchSlipSlip Clutch Clutch 
RPM Feedback (4 - 20mA)

"Slip Mode"
Thruster PLC DP Computer

"Available"

Thrust Command (4 - 20mA)

( )

Throttle Failure

RPM Feedback

ECM4-20mA

PWM

(10% min duty cycle)(4-20mA)

Throttle

Clutch
Control

DP Control

Command

Diesel Engine

Thruster

Diesel Prime Mover

Essential Slip Clutch Interface Signals



TrollingTrollingTrollingTrolling

 Slip ClutchSlip Clutch Slip ClutchSlip Clutch
 Shaft Brake DisabledShaft Brake Disabled
 Crash GearboxCrash Gearbox Crash GearboxCrash Gearbox

 Used only when main prop failsUsed only when main prop fails
 Clutch Control RedundancyClutch Control Redundancyyy



Shaft GeneratorShaft Generator –– Single ThrusterSingle ThrusterShaft Generator Shaft Generator Single ThrusterSingle Thruster

T5

Port
Rudder

Port Main Engine (No. 1)

SG1

T6

Stbd
Rudder

T2

Stbd Main Engine (No. 2)

T3

SG2

T1

Loss of Port Main Engine

Results in loss of stern lateral Thrust



Switching ThrusterSwitching ThrusterSwitching ThrusterSwitching Thruster

T5

Port
Rudder

SG1

Supply A Supply B

Primary
Breaker

Secondary
Breaker T6

Stbd
Rudder

T3

SG2

Interlock

Motor
Starter

M
Thruster is switched to alternate 
supply on power failure



Switching ThrusterSwitching ThrusterSwitching ThrusterSwitching Thruster
Condition Changes:Condition Changes:
 Synchronisation of EnginesSynchronisation of EnginesSynchronisation of EnginesSynchronisation of Engines
 Dynamic Load Change on operating unitsDynamic Load Change on operating units
 Thruster slowThruster slow--downdown
 B k EMFB k EMF Back EMFBack EMF
 DP Thrust RampDP Thrust Ramp

Minimal Power Management risks overloading Shaft Minimal Power Management risks overloading Shaft g gg g
Generator on load transferGenerator on load transfer



IssuesIssuesIssuesIssues

 Increasing need for FMEA at design stageIncreasing need for FMEA at design stage
 Should Specification be driven by FMEAShould Specification be driven by FMEA Should Specification be driven by FMEAShould Specification be driven by FMEA
 Limitations in extension of Class RulesLimitations in extension of Class Rules


