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Power Optimal Thruster Allocation KONGSBERG

Basic optimisation task . Thruster
Minimize the total demand > Optimisation e
squared thrust used to Dim 3 Dim 2*n + m
fulfil the thrust demand

>

0.0 Sw, 4 F T

Thruster limitations

subject to Hull limitations
Power limitations
g,(t)=>_t; -cos(e;)—d; =0 Thruster efficiencies
j

9,(t) = 2.t; -sin(er;) —d, =0

g,(t) :th -(sin(aj)- pj —cos(a;)- pjx)_d3 =0

THE FULL PICTURE
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Power Optimal Thruster Allocation

Thruster constraints

-I-jmin Stj Sijax

Power constraints
Z pj < Pimax
j

Power phase back (traditional)
Power consumption included in the optimisation
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Power Phase Back KONGSBERG

Percentage wise distribution of phase back power according to
the rated power of each thruster

_ AP'(pi — pio)
> (p; = p})

Ap;

Sequenced phase back where least efficient thrusters or pair
of thrusters are reduced first

Sorting according to moment arms  1/| A |"
Sorted according to efficiency r"
Combinations r'/| A"

Weighted reduction according to thruster efficiency

ap, = AP (pi=pi) UIAJ
| Z(pj_p?) lelAj |m
j ]
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Example KONGSBERG

6 tunnel thrusters each 2,500kW

Power available 8,000 kW o §

5 §

Thrust demand e
100 tonnes

(would require 9,500 kW online power)

Phase back procedure Lateral force Moment (tonnes*m)
(tonnes)
Percentage phase back 84 835
Armed weighted phase 83 935
13§
back
T2 §
Armed based sequencing 81 832 o
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Power Optimisation KONGSBERG

Power phase back Power optimisation

Lirniting wind speed Wind speed and wave height war.

Limiting wind speed Wind speed and wave height var. AL S

T
QM-LIME ., . TR

P Asel heading /\.—"essel heading

=
wessel Hdg EBL Hdg Wessel Hdg EBL Hdg
000.0 d=g 090.1 = 000.0 deg 090.1 d=g
Present systems running 66.3 ® 413 L Fresent systerns runming 66.3 @ 481 L
51.8 ® 29.8 L 66.3 ® 444 L
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Additional Features

Equal percentage load on each
switchboard (Even Lode mode)

Operator specified max load on one
switchboard (Reduced Bus Load mode)

Minimum bus tie current with
connected switchboards (Zero Bus Tie
Current mode)
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Power Optimal Allocation x

FO& Mode

fo" Marmal
" Reduced bus load
" Ewen load

[ Zero bustie current

FReduced Bus Load Settings

InUze Walue [%]

b ain Bz A [ 3.0
[ 100.0
[ 100.0

ak. Cancel Spply

THE FULL PICTURE




Special Features

Reduced bus load — Start generator

Mumeric

fain Bus A, -
Mominal s

Murmmeric
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Special Features

Zero bus tie current

10000
2574
25 |95

Zero Bustie Current
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Closed bus tie
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Special Features

Zero bus tie current - scenario

Murneric e FPower Generator Production Generator 2 & 3 [k\;’"ﬂ
mee= | | |
Redistribution of power among voos — AN -
the generators when the bus oo =1 | /{\6 m
- - enerator 5 &
tie is R
closed u
-1 Bk s 024 MmN o
and reopened Murnetic Power Bus Clonsurmption/Mominal [k'¥]
Main Bus & e — .
The bus tie operation has no e omna —
TOMMINE] — Bus A 5
effect on the thrusters (lowest
part of graph) ] =
When the Zero Bus Tie ] E—CE —
Current is selected necessary ; o e > @ m_o®
redistribution to minimize the el Thnuster Forde o
bus tie current if the two BowPoriziz —
halves should be connected Artings — a
At closing the bus tie there is o
no change in neither power
distribution (generators and . a5 a m 6?
thrusters) VAR AN 1 SN
Bus-tie open. bus-tie bus-tie zero bus-tie current bus-tie bus-tie
Normal allocation mode. closed opened mode selected closed opened

(initial condition)
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