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Equipment Class 1 - IMO

For equipment class 1, loss of position may occur in the event of a single
fault.

Equipment Class 2 - IMO

For equipment class 2, a loss of position 1s not to occur in the event of
a single fault in any active component or system. Normally static components
will not be considered to fail. Single failure criteria include:

* Any active component or system (generators, thrusters, switchboards,
remote controlled valves, etc.).

* Any normally static component (cables, pipes, manual valves, etc.) which



is not properly documented with respect to protection and reliability.
Equipment Class 3 - IMO

For equipment class 3, a single failure includes

« Items listed previous for class 2, and any normally static
component 1s assumed to fail

« All components in any watertight and fire protected

compartment, exposed from fire or flooding

« All components in any one fire sub-division, from fire or flooding

DP- System Requirements - IMO
- Sabivstem or Component Misimem Requirement for each Class IMO)
CLASSY | CLASS? CLASS Y
Power System Gegerator and prizse movers Noo-redundat Pedmdant Pednbiet i sepuate compartenss
Mz raecdboard 1 1 wath bt te 2 with sormally open bt et m separate
compartments. AS)
Bus e breaker 0 1 2
Dustobutica ryseems Nog-redandant Redmdaz Pedundant Beocgs sepaate
Power Mazagemens Note 1 No Note | Note |
Thrasters Amagemsent of thruster Nog redundamt Pedmdant ¢ redmdaz:
Coetral Amo control: 20 of computer Note 2 1 2 2+ 1backap
fvsem
Magzal coatol. yoysck wid Note 3 Yes Yo Yes
30 beading
Sungle levers for each thruster Yes Yes Yes
Sensces Pos. ref Systesss Note 9 1 3 3 whereo! | = alterzate coayol stancn
dwectly comnected to Back-tp systexs
Exemal | Wmd 1 2 3 Whereof | m alternate
Sesce coael sance
\RS Note 4 1 Noted 23 3 As adove
Gyro compass Note d 1 3 3 Asatove
Ups Note $ ! 2 21 sepasate comparment |
Alerzagve coutrol statoe for dackwp wst No No Yes
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POSITION REFRENCE SYSTEMS

TYPES
* SPACE BASED (e.g. GPS, DGPS)
HYDRO ACCOUSTIC (e.g. HPR, HiPAP)
LASER BASED (FANBEAM)
MICROWAVE (ARTEMIS / RADIUS)

MECHANICAL (TAUTWIRE) 6 ~ i1 B 2% 24504




(—) GPS(Global Position System)
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GPS CLOCKS

The atomic clocks in the satellites have accuracy to about 14
nanosecond.

1 nanosecond = 0.3 meter
14 nanosecond = 4.2 meter

The receiver clock has an accuracy of millisecond (crystal clock)
1 millisecond = 300 meter.

10-° seconds
10-3 seconds

8 ~ GPS H5i
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Battery

# of Atex

DP Range | ORTI095° | Power Lifetime Certified (wfﬁ 0) Weight
RADius 550 X
- 350 m + 45° Battery 2 years 1 v 220%400x147 mm | 3,8 kg
RADius 600
D 550 £ 45° Fixed 220:228:72mm | 1,4kg
RADius 600 X gy
\O <550 + 459 Fixed v 220x228x72mm | 1,4 kg
RADius 610 S
l <550 + 450 Fixed A 3,7kg
RADius 700 ' 1
| Vo <550 % 459 Battery 3 years 2 412x562x184 mm | 6,0 kg
L
RADius 700 X [~
1" &8 <550 + 45° Battery | 1,5 years 1 v 412¢562x184 mm | 7.4 kg
10 ~ RADIUS HYZ£4K
Operating Range — RADius 600 & 700
transponders
High precision Tracking range Acquisition range
range
C— < >
10m 200m 500m
Accuracy Limited azimuth Distance only 1000
Azimuth < 0.5° accuracy

Distance < 0.5 m

11~ {ESRHEEA =R

&=

One
transponder,
fully operational

12 ~ —{[& transponders
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Multiple

transponders @

13 ~ %@ transponders
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(71) HPR(Hydro-acoustic Position Reference)
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TRANSPONDER
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Diesel
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converters

Monitoring and
control system

Power
monitoring
svstem

El. motor Shaft
Main propellers
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(=) FEIJFEH L4 PMS(Power Management System)
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