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Controllable Pitch Propellers (CPP) 
Controllable pitch propellers CPP for marine propulsion, systems have been 
designed to give the highest propulsive efficiency for any speed and load 
condition. When the vessel is fully loaded with cargo the propulsion required at a 
given ship speed is much higher than when the vessel is empty. By adjusting the 
blade pitch, the optimum efficiency can be obtained and fuel can be saved. In 
addition, the controllable pitch propeller has a "vane"-stance, which is useful with 
combined sailing/motor vessels as this stance gives the least water resistance 
when not using the propeller (eg when the sails are used instead). 
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While it is true that a Fixed Pitch Propeller (FPP) can be more efficient than a 
controllable pitch propeller, it can only be so at one rotational speed and the 
designed load condition. At that one rotational speed and load, it is able to 
absorb all the power that the engine can produce. At any other rotational speed, 
or any other vessel loading, the FPP cannot, either being over pitched or under 
pitched. A correctly sized controllable pitch propeller can be efficient for a wide 
range of rotational speeds, since pitch can be adjusted to absorb all the power 
that the engine is capable of producing at nearly any rotational speed. 

The CPP also improves maneuverability of a vessel. When maneuvering the 
vessel the advantage of the CPP is the fast change of propulsion direction. The 
direction of thrust can be changed without slowing down the propeller and 
depending on the size of the CPP can be changed in approximately 15 to 40 
seconds. The increased maneuverability can eliminate the need for docking tugs 
while berthing. 

A reversing gear or a reversible engine is not necessary anymore, saving money 
to install and service these components. Depending on the main engine 
rotational speed and the size of the CPP, a reduction gear may still be required. 
A CPP does require a hydraulic system to control the position of the blades. A 
CPP does not produce more or less wear or stress on the propeller shaft or 
propulsion engine than an FPP. Therefore this will not be an argument to choose 
between an FPP or a CPP. 

Most ships that would not take a CPP are large vessels that make long trips at a 
constant service speed, for example, crude oil tankers or the largest container 
ships, which have so much power that a CPP is not yet designed for them. A 
CPP can mostly be found on harbor or ocean-going tugs, dredgers, cruise ships, 
ferries and cargo vessels that sail to ports with limited or no tug assistance. 

At the moment the range of CPP goes up to 44000 kW (60,000 hp). 

 
 
 
 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Tug
http://en.wikipedia.org/wiki/Propeller_shaft
http://en.wikipedia.org/wiki/Crude_oil_tanker
http://en.wikipedia.org/wiki/Dredger
http://en.wikipedia.org/wiki/Cruise_ship
http://en.wikipedia.org/wiki/Ferries
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A controllable pitch propeller installation consists of a hub, propeller blades, 
shafting, hydraulics and electronic remote control, as well as any further 
accessories needed to meet operational condition. 
 
 

 HUB. The blades are operated by an actuating yoke and a hydraulic 
piston, cylinder combination in the hub. The axial movement of the yoke is 
transferred into a rotation of the propeller blades. 

 SHAFT LINE. The oil to change the position of the hydraulic piston is 
pumped through the inside or along the outside of the moving oil pipe in 
the shaft line. 

 HYDRAULIC POWER EQUIPMENT. The energy, required to adjust the 
position of the blades (the pitch) is generated by a hydraulic pump which 
supplies the oil through the oil distribution box into the running shaft. The 
oil is directed either to the inside or to the outside of the moving oil pipe 
and thereby to the aft side or the forward side of the actuating cylinder. 
During the time that the pitch is not changed, the hydraulic oil in the shaft 
line is trapped by a blocking valve in the moving oil pipe.  
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Propeller hub with blades  
 
The hub mechanism is of compact design and contains a minimum number of 
parts. 
 
 
 
 
Kamewa CP-A hub 



mulator (ERSIM) 

 
 

CPP propulsion trainer lesson tci  
Page 5 of 36 

Engine Room si
Lesson: CPP propulsion 
 



Engine Room simulator (ERSIM) 
Lesson: CPP propulsion 
 

 

CPP propulsion trainer lesson tci  
Page 6 of 36 

 
The hub body is cast in one piece with large bearing collars, to absorb the loads 
exerted by the blades and by the crank-slot mechanism with moderate surface 
pressures.  
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Each blade is connected to its blade carrier by means of bolts and dowels. The 
bolts have heads for a hexagonal spanner and underneath the bolt heads are O-
rings for sealing. The bolts must be tightened with a dynamometric wrench. 
 
 
LIPS 
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LIPS design 
 

 
 
D-hub Lips controllable pitch propeller systems 
One-piece hub casting with integrated hub cover 
Extra rigidity and robust construction 
No water in hub in case of sterntube sealing leakage 
Safe operation and no interference with sterntube lubrication system 
Well-proven blade foot sealing system 
Simple OD box mounted at forward side of gearbox or mounted in shaft line 
Suitable for direct-driven systems and extremely long shaft lines 
Integrated non-return valve for pitch blocking integrated into OD box 
Manual emergency pitch setting in ahead condition 
Mechanical and electrical pitch feedback 
Reliable and safe operation 
Integrated hydraulic power pack 
Easy installation and maintenance 
Safe operation 
Bumpless pitch control through use of proportional valve. 
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 Rotation of blades and carriers is effected by the axially moving yoke 
through the crank-slot mechanism. The slots are located in the yoke. The 
crank pins are integral with the blade carriers; they are located underneath 
the trailing edge of the blades. The pins are provided with high-strength 
bronze sliding blocks.  

 
 The yoke moves axially across two pistons. The forward piston forms an 

integral part with the propeller shaft. The aft piston is part of the yoke. The 
aft piston is supported by an integral cylinder in the aft part of the hub 
body.  

 
 When oil is pumped through the inner oil pipe to the forward cylinder, the 

yoke moves aft causing blade rotation to increase pitch. Oil can be 
pumped to the aft cylinder, causing the yoke to move forward, resulting in 
blade rotation towards astern pitch. The pitch of the propeller blades is fed 
back to the control system by means of the inner pipe which is connected 
to the moving yoke. 

 
The hydraulic pressures to actuate the blades depend on the characteristics of 
the pitch actuating (blade spindle) torque which in turn depends on the 
hydrodynamic design of the blade and the friction in the hub mechanism. A 
hydrodynamic blade design made a LIPS D type hub is made such that the blade 
spindle torque always acts to astern direction. In consequence the pressure to 
adjust the blades to the ahead direction will always be greater than while 
adjusting to astern. 
In the inner oil pipe a blocking valve is incorporated. When the pitch is not 
adjusted, or during a hydraulic failure, this blocking valve automatically closes. 
Because of the tendency of the blades to move to astern the pitch will be kept on 
the closed oil volume in the front cylinder.  
 
The mechanism inside the hub is lubricated by the hydraulic oil. The hub cavity is 
connected with the OD box via the oil channel between the outer stationary  
pipe and the inside bore of the shafts. By means of a header tank connected to  
the OD box, static pressure is maintained in the hub cavity. Provisions are made 
to de-aerate the hub cavity and the aft cylinder. 
 
The blade seals are synthetic rubber endless cord O-rings, mounted under the 
blade flange. The sealinq-rinqs and grooves are dimensioned in such a way that 
the tolerance in the blade bearing dimensions can be easily absorbed while 
retaining the proper compression rate required for the sealing action. The blade 
seals are subjected to only header tank pressure oil. They are relieved from 
varying actuating pressures. During shutdown of the hydraulic system, the blade 
seals remain under a head that exceeds the pressure of the surrounding water, 
since the header tank is to be located above the waterline. 
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Shaft line  
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The shaft line of the controllable pitch propeller installation consists of, from: 

 hub with blades, 
 propeller shaft, with hydraulically fitted flange coupling demounting ring 

(gear wheel shaft) 
 pitch servo unit  

 
The hub is connected to the propeller shah flange with bolts and dowels. These 
are protected by a flange cover fitted with sealing rings and filled with mineral 
grease.  
The shafts are hollow to contain the hydraulic pipe insert. This pipe insert 
consists of two co-axial pipes. The inner moving pipe connects the cylinderyoke 
in the hub with the feedback mechanism in the pitch servo unit. It transmits the 
position of the cylinder-yoke and thereby the blade position. It also transmits oil to 
the forward side of the cylinder-yoke to adjust the pitch in the ahead direction.  
The outer stationary pipe is fitted in the shaft bore and transmits oil to the astern 
side of the cylinder-yoke to maintain the blade position or to adjust the pitch in 
the astern direction. A third channel is available between the stationary pipe and 
the inside of the shafts. This channel connects the hub with the header tank. The 
header tank is located at a certain distance above the shaft line such that a static 
overpressure in the lubrication system of the hub is maintained. The inner pipe 
has, where necessary, sleeves with longitudinal flats to keep the unsupported 
length within required limits. The outer oil pipe has welded-on longitudinal strips 
for the same purpose.  
 
A removable demounting ring in two halves is incorporated in the shaft line to 
provide the possibility to reach the local pipe coupling.  
 
The inner pipe is provided with a built-in blocking valve. It holds the pitch during 
the time when no changes are required, and in emergency conditions. It is a non-
return valve, pilot-operated and pressure actuated:  
directly by oil pressure inside the pipe or with a pilot piston by oil pressure  
outside the pipe, depending on the direction of oil flow required. 
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Pitch servo unit 
The OD box was used to transfer hydraulic oil into the rotating shaft. The 
indication of oil channels is as shown on the hydraulic diagram with list of 
symbols. Besides this function, the 00 box is used to transfer the pitch feed back 
signal from the inner moving and rotating oil pipe to the stationary world.  
 
In the main, the pitch servo unit consists of a guide bush fitted to the gear wheel 
shaft and an Oil Distribution (OD) box fitted to the gearbox housing. The guide 
bush also supports the outer stationary oil pipe. A torque stay connected with the 
gearbox or the ship is not needed.  
 
Three high-pressure floating seals were used, closed up between the housing, 
the rings and the flange. The seals can float in radial direction and are prevented 
from rotation by the cylindrical pins. Between the forward and the middle ring oil 
is pumped through the moving oil pipe to the forward end of the hydraulic 
cylinder; between the middle and the aft ring oil is pumped to the aft end of the 
cylinder via the channel between the oil pipe and the shaft. Aft of the seal 
assembly a low pressure oil seal is fitted. The housing of the OD box is utilized to 
collect leakage oil from the floating seals and from the channel between the 
stationary pipe and the shaft. The OD box is connected with the hydraulic power 
pack by pipes.  
 
Emergency pitch setting can be effected if the hydraulic power is down or the 
hydraulic control system is out of order. The control plug will be replaced with an 
insert with a self-closing quick-release coupling. 
The insert closes the connection with the proportional valve and thus with the 
power pack tank. The hose end of the emergency pump can be put into the 
coupling in order to pump oil through the insert to the hub. For normal operation 
the original situation has to be restored again, i.e. the special plug has to be 
removed and to be replaced with the original plug. The procedure is described in 
instruction book. 
 
A transmitter box is attached to the OD box housing. By means of a slip ring 
which is attached to the moving oil pipe and a sliding block attached to a feed 
back lever. the pitch feed back signal is transferred to a spindle. This spindle 
transfers the achieved pitch position to the pointer and to the transmitter box. 
This box houses two potentiometers, one for feedback of the achieved pitch and 
one for the pitch indicating/monitoring system.  
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Emergency pitch setting 
 
In case of an emergency in the hydraulic system, it may not be possible to 
restore the proper operation of the controllable pitch propeller within the time 
span available. In such a condition, the propeller blades may be adjusted to a 
suitable ahead position with the emergency equipment. 

 Emergency pitch setting operation has to be carried out with the shaft 
stopped. The blades can be moved to and blocked in a ahead position in 
which the propeller installation can be driven like a fixed pitch system. 

 The suitable pitch for starting and running of a fixed pitch propeller system 
is depending on the main engine and clutch (if available) characteristics.  

 During emergency pitch setting operation, the pitch can be read locally 
from the scale and mechanically driven pointer on the pitch control unit,  

 The blocking valve in the shaft line will secure the pitch in that position and 
block the tendency of the blades to change pitch in the astern direction. 

 
 
Hydraulic power equipment  
 
 
The hydraulic installation consists of: 
 

 piston-cylinder-yoke arrangement inside the hub 
 in-shaft pipes with blocking valve in the moving oil pipe pitch servo unit 

with OD box which has a built-on mechanical pitch indicator and pitch 
transmitter box as well as an emergency pitch setting connection 

 hydraulic power pack with power pack tank 
 header tank 

 
The parts of the hydraulic installation inside the hub, the shaft and the pitch servo 
unit have been outlined in the respective systems descriptions previously. 
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Power pack mounted hydraulic pitch control equipment 
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Hydraulic description 
 
The hydraulic power pack mainly consists of an oil tank with built onto the top two 
electrically driven pumps, duplex return filter and the valve for hydraulic pitch control. 
One pump is acting as main pump, the other one as stand-by pump, as directed from 
the engine room. Pressure switch PRSl provides the signal 'oil pressure available'. 
 
In case of a main pump failure, pressure switch PRS1A or PAS1B provides the signal to 
switch on the stand-by pump and switch off the main pump. A continuing low pressure 
condition will trigger an alarm by pressure switch PRS2. PRSl and PRS2 can be 
adjusted. 
 
When a pitch change is required, the pitch control valve is electrically operated. One of 
the pumps will supply oil to the appropriate ring-shaped chamber in the OD box via this 
valve. Consequently, the oil is pumped through the moving oil pipe or via the cavity 
outside this pipe to the intended side of the piston in the hub to change pitch. Return oil 
from the piston is flowing to the OD box and,  
together with OD box leakage oil, to the power pack tank. 
  
The pitch control valve is a 4-way, pilot-operated, proportional valve (4WVPROP). The 
extent of the opening of this valve (4WVPROPI is regulated by a built-on pilot valve. The 
extent by which the pilot valve is opened in turn is proportional to the variable electric 
input signal from the remote control system, regulating the constant rate of pitch 
change. 
 
The load-sensing valve PSV4 senses the pressure in either line C1 or C2, whichever is 
higher as directed by the shuttle valve SV. A pressure signal, adjusted by PSV4. is 
transmitted to the relief valve PSV1 to the effect that the pressure drop across the 
proportional valve is constant at all times at a level of only about 8 bar, depending on 
pump delivery and the size of the valve.  
As long as no pitch change is needed, the piston and yoke in the hub are kept almost in 
their required position by the blocking valve (BV). The lines C1 and  
C2 are pressureless, as is the interconnected return line. The oil of the pump, now 
delivers at a level of 13-20 bar depending on pump delivery (see pressure gauge), is 
returned to the power pack tank via the relief valve and the return  
filter. Thermal losses are minimized during this action. When a pitch change is required, 
the proportional valve is activated and oil is pumped into the appropriate line C1 or C2, 
again with a pressure drop of about 8 bar across the proportional valve because of the 
action of PSV4 and PSV1. The blocking valve (BV) is opened and the return oil flows 
via the proportional valve 14WVPROPj to the power pack tank.  
In order to avoid undesirable pressure build-up the safety valve PSV2 limits the 
maximum pressure in the oil supply line.  
Pressure switch PAS4 provides a signal for high system pressure alarm. 
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Temperature sensor TSE provides a signal that can be used by the ships alarm system 
to trigger a high temperature alarm and analog read out of the hydraulic oil temperature. 
 
An oil cooler is built on which is to be connected with the cooling water system. 
 
The hydraulic oil is used for hub lubrication. The space between the stationary oil pipe 
and the shaft is tilled with oil and connects the hub cavity with the OD box. 
 
The hydraulic system is kept under static pressure by the header tank, which is  
to be located at a distance above the shaft line in accordance with the instruction on the 
hydraulic diagram. The leakage oil from the OD box is flowing to the header tank. 
Excess of oil in the header tank will flow to the lower tank. The header tank is fitted with 
a filler breather, low level switch and dip stick  
 
The power pack tank is to be located at some distance below the header tank and 
above the shaft line in accordance with the instruction on the hydraulic diagram.  
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OIL 
 
 
Filling (LIPS installation) 

 Inspect the inside of the header tank on cleanliness before starting the filling 
operation. 

 Always use one of the recommended type's of oil as listed in instruction book. 
Use clean oil. Make sure that all material used for filling is cleaned. 

 All internal SOVs have to be open, except SOV7, located underneath the 
headertank, which has to be closed. 

 When in dry dock, the bleed screws of the hub lubrication cavity and the aft 
cylinder chamber have to be set in the twelve-o'clock position and removed while 
filling, the bleed holes have to be observed during the entire filling operation and 
closed immediately on the appearance of oil with the proper torque applied to the 
screw. 
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 The bleed screw of the pitch servo unit has to be removed, observed during the 
entire filling operation and closed on the appearance of oil with the proper torque 
applied to the screw. 

 Open the external connection to the power pack tank and start filling via  
 The combined respiration device and filling connection (AB1-FILL) with clean oil 

until the tank is up to the maximal allowable level. 
 The header tank may be filled through the combined respiration device and filling 

connection (AB2-FILL) with clean oil. 
 Alternatively, the header tank will be filled slowly but automatically with leakage 

of the pitch servo unit when starting a pump. 
 
Draining  
In case work has to be done on hydraulic parts in the shaft line, the header tank has to be 
drained by opening SOV7, to the effect that the content will flow to the power pack tank; at the 
same time the power pack tank has to be drained sufficiently. 
The pitch servo unit has a bleed screw and a drain plug.  
 
Oil sampling instruction 
 
The good results of the analysis of an oil sample and the related interpretation and 
diagnosis are depending on the following:  
 

 Take the sample always from the same place, in the same condition and in 
accordance with this instruction. 

 Always use clean sampling tools, check that the bottle had never been opened 
and/or used before.  

 Take sample in good hygienic environment.  
 The system should be at operating temperature. If possible the installation has to 

be in operation (propeller running) during the sampling, if not, take sample not 
more than 30 min. after propeller stop; pump of hydraulic system must be in 
operation.  

 Note all data on the sticker of the sampling bottle.  
 Send sample always to the same laboratory.  

 
Sampling  

 Remove the pressure gauge from its minimess connection.  
 Clean the sampling point with paraffin and connect the sampling hose.  
 Let ± 2 liter of hydro fluid flow away into a bucket or can. This removes all the dirt 

out of the minimess connection and hose.  
 Screw the cover of the sampling bottle open and prick the tube through the 

cellophane. Fill the bottle up to ± 80%.  
 Disconnect the sampling hose and let it drain in the bucket or can. 
 Screw the cover back on the bottle.  
 Replace the pressure gauge on the minimess connection. 
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Recommended hydraulic oil table 
 
The following types of oil may be used in the hydraulic stem and the gear type pumps. The oil 
has to have anti-wear additives. 
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Cathodic Protection  
 
Though bronze propellers are inherently resistant to corrosion by seawater, galvanic 
processes may give rise to electro-chemical corrosion. Prevention of this corrosion can 
be achieved by:  

 installation of zinc or aluminium anodes or an impressed current system.  
 short circuiting the tailshaft to the hull by means of an earthing device (slipring). 

This earthing device is part of the LIPS scope of supply.  
 
For a good protection it is also necessary to take care of the following:  

 Use only anodes which can be welded to the hull.  
 Paint only the welded areas of the anodes.  
 Attach sufficient anodes near the stern of the ship to protect the propeller. This 

protection must be regarded as additional to the protection system of the ship. 
(See also figure 1 of this paragraph)  

 Attach no anodes where they are likely to cause cavitation on the propeller. See 
shading in figure 1 of this paragraph)  

 Locate the earthing device on the propeller shaft or at least as much as possible 
aft on the shaftline. Every shaftconnection where the protective current has to 
pass will cause significant reduction of the effect of the earthing device.  

 Periodically check and replace the anodes. 
 
W084815233 
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INSTRUCTION SHEET 
CATHODIC PROTECTION FOR 
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Type 
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Total area of anodes: 
Sacrificial current density for propeller: 
Normal trade, RD-RO, Passenger : Is = 0,7 Aim' 
~ Tugs, Dredgers, Fishery vessels : Is = 1,0 Aim' 
~ Ice breakers : Is = 1,4 Aim' 
Sacrificial current density for 
.. stainless steel of inner ring of nozzle : Is = 0,6 Aim' 
• painted steel plate of nozzle : Is = 0,05 Aim' 
Current capacity of zinc : Iz = 11,5 Aim' 
Current capacity of aluminium : See data supplier 
 
TOTAL AREA OF ZINC = AREA OF SURFACE TO BE PROTECTED X Is / Iz  
 
Notes: For good cathodic protection of the propeller and other rotating parts in the shaftline, an 
earthening device must be applied . .. For propeller running in extremely polluted water a higher 
value must be applied, .. Area of anodes is for propeller protection only and is additional to 
protection system of the hull. 
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Anode plan 
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Maintenance 
 
 
During all maintenance and repair operations, especially on the hydraulic system, the 
utmost care and cleanliness is essential. Impurities can always cause dangerous 
malfunctions in the hydraulic system.  
 

 At docking  
 Visual check of blades; pitting and surface deterioration should be repaired; it is 

advisable to have the blade surfaces professionally reconditioned in order to 
achieve efficient operating conditions.  

 Visual check of all external bolts, locking strips and wire.  
 Sample the hub oil to check that there has been no water ingress 
 The part of the hull and the appendages around the propeller require cathodic 

protection. Check the anodes and carry out replacements where necessary to 
sustain another period till going into dry dock again 

 Renew the blade seals every four years. It is to be advised to check the condition 
of the blade seals whenever the vessel enters dry dock. 

 
 
 
Maintenance Schedule 
 
Daily check 

 Filter cartridges are to be checked on the visual indication of clogged filter. 
 Oil level in the tanks.  
 Oil temperature in the tank.  
 Observe for abnormal noise of pumps.  
 Oil pressures and temperatures of the hydraulic system 

 
Weekly check 

 Inspection and cleaning of the shaft-to-mass slipring assembly. 
 With the ship underway regularly check the potential difference between the shaft 

and the ships hull. If the potential difference is more than 60 mV, reconditioning 
of the brushes and slip-rinqs is necessary. 

 Check the functioning and condition of the cooler.  
 
Monthly check 

 The oil in sterntube and hub has to be checked 
 Check if the stand-by pump is starting. 
 Check low-pressure alarm is triggered. 
 Change running pump and stand-by pump function.  
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Yearly check 
 

 Pitch servo unit, checks to be carried out, pipe connections, clearances between 
OD box and shaft connections of all sealing rings, all other outside bolt and 
screw connections  

 Testing of oil samples 
 Tank cleaning and renewal of oil, everyone or two years depending on the 

number of operating hours and the oil condition.  
 Test of safety valve, back-pressure valve and pressure switch setting 

 
 
Malfunctions 
 
Possible malfunctions 
 

 No pitch change 
 System hydraulic oil low pressure alarm 
 Hydraulic oil tank low level alarm 
 Hydraulic oil high temperature alarm 
 Hydraulic pump noisy or system noisy 
 Clogged oil filter, alarm 
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Control system 
For the controlling and monitoring the main functions of the CPP control system had 
been developed. 
Control system main components are, 

 Remote control panels (Engine control room, Center Bridge, PS and SB wing) 
 Local control panel 
 Main control cabinet 
 Alarm / monitoring panels 
 Pick up sensors 
 Main switchboard 
 Ships computer (dredging) 
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Electric system description 
  
The thrust of the propeller is controlled by changing the pitch of the propeller; 
This is realized by turning the propeller blades.  The position of the blades is changed 
hydraulically; hydraulic oil under pressure is pumped through the hollow propeller shaft 
and gearboxs haft towards the hub of the of the propeller. 
The hydraulic powerpack is installed in the engineroom. 
Propellerblades can be turned in forward and backward direction to get respectively 
thrust ahead and thrust astern.  The thrust astern is lesser than the thrust ahead. (In 
case of a fixed propeller (a propeller with a fixed pitch), thrust can be changed only by 
changing the propeller revolutions).These option is also possible, emergency operation 
or push buttons. 
 

 Lever control is possible from the bridge panels. Depending from the selected 
mode, combinator, constant rpm or dredge model the propeller pitch and rpm are 
controlled.  

 Whenever a wire-break of the lever transducer ls detected, the pitch and rpm 
command signals will be frozen and an alarm (lever control failure) will be given.  

 Via a line-up system the levers must be in-line to ensure bumpless control 
transfer between the bridge panels. When not in line it is not possible to transfer 
the control.  

 Lever running-up/down The demand set by the lever unit is going into a running 
up/down module. A running-up/down adjustable module is active which 
incorporates two rates for load increase and two rates for load decrease. The 
running up/down module has only effect on the lever demand. During dredge 
mode the rates will be slower. 

 Pitch/RPM scheduling. For the different modes also different pitch and rpm 
schedules are present 

 Combi mode, pitch and rpm are both controlled via a single lever. In this 
mode, the thrust is controlled by optimizing the pitch in combination with 
the engine speed, or finally the propeller speed.  This mode of control has 
a positive influence on the efficiency of the propulsion plant; the efficiency 
is even better than in constant speed mode. This mode is advantageous 
when the ship has to operated for long terms with very low thrust, i.e. ship 
is standby, or is sailing at low speed. A disadvantage is that maximum 
thrust is not immediately available because it takes longer before the 
engine power is available. 

 Constant mode, pitch is controlled via a single lever unit while rpm have 
constant value.  The advantage is that the thrust can be increased much 
faster, because there is much engine power nearly immediately available. 
A disadvantage is that is thrust control is more difficult in the small thrust 
ranges.  When sailing at low ships’ speed, a lot of engine power is lost due 
to water turbulence and too high propeller speed.  Besides, the specific 
fuel consumption of the engine in part load is higher ! 
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 Dredge mode, the lever position defines a demanded thrust. A special 
schedule calculates the demanded pitch to maintain this thrust demand 
independent of the rpm demand. 

 Emergency operation mode, the pitch of propeller can be independently 
changed by pushbutton control in the navigation desk. Before this is 
possible, the selector switch ‘PUSHBUTTON CONTROL’ must be 
selected ON. With the pushbuttons AHEAD and ASTERN, the solenoids in 
the engineroom are controlled directly. 

Important: the loadcontrol is not working anymore in ‘pushbutton control’ 
Also, when the propulsion is on ECR control, the pitch can changed with 
pushbuttons in the ECR desk; the load control is not active! 

 
 Load control is operational during the free sailing and constant rpm mode. 
 During dredging the load control becomes active when the engine speed drops 

below 70% of the maximum RPM. The load-control system will reduce the pitch 
demand (coming from the pitch schedule) whenever a main engine overload is 
detected.  

 The maximum allowed fuel-rack position is the lowest value of: 
 Maximum allowed fuel-demand for continuous operation as function of the 

rpm demand. During dredge mode the maximum load of the main engine 
is limited to 100% between 70 and 100% of the maximum rpm (engine can 
run against torque limit). 

 The limit set with the "'load limit" potentiometer within the remote control 
cabinet. This limit can be set between approximately 70% and 100%, 

 This limit can be set by the “load slow down" contact coming from main 
engine controls. Default for this setting is 70% of the maximum load. 

 
 The pitch governing system is active when dredge mode is selected and there is 

a dredge request. This system will only become active when the actual propeller 
RPM drops below the "minimum allowed RPM". The pitch will be reduced in such 
a way that the minimum propeller speed will be maintained.  

 The subsystem for indication is executed in independent circuitry. These 
subsystems consist of a pitch indication module (PIMJ for propeller pitch and a 
RPM indication module (RIMI for propeller shaft RPM.  

 For pitch indication a feed-back potentiometer is mounted in the DO-box. 
Pitch indication is available on all panels and at the aft bridge. On the pitch 
indication module a contact "ZERO PITCH" is available for engagement 
interlock of the main engine.  

 For propeller shaft RPM indication a speed pick-up is mounted at the 
propeller shaft. Indication is provided on all panels.  

 For engine RPM indication a signal coming from the engine will be used.  
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Alarm system  
There are two alarms which are could be send to the alarm system 
 
E-power failure: A tripped fuse or a power failure in the control system. 
Control failure: A wire-break if any sensor or potentiometer meter, or a follow up failure. 
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