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A Study on the Improvement of the Control Circuit Design of
Controllable Pitch Propeller
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Abstract The control circuit of the CPP applied to FFX Batch-I and LST-II may be capable of generating
a backward pitch even when the grounding phenomenon occurs in the other system. The purpose of this
study was to improve the CPP control circuit to maintain the pitch even in the event of grounding. Since
the CPP control circuit changes the propeller angle with the voltage difference input, it has a design
structure that can be vulnerable if the input voltage fluctuates instantaneously. In order to solve the
above problem, a terminating resistor is applied to the end of the control wire and a signal converter
is applied between the control wires, as a way to improve the CPP control circuit design. In order to
verify that there is no problem in improving the CPP control circuit design, the CPP pitch change control
was tested in the actual sailing commissioning with LST-II. Since the command pitch value and the
feedback pitch value are very similar to each other, it is confirmed that the CPP control circuit is

suitable for the control signal transmission because there is no problem in transmitting the control signal.

Keywords : Controllable Pitch Propeller, Circuit Analysis, Differential Amplifier, Terminating Resistor,
Signal Isolator
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Fig. 2. Formula between propeller pitch and angle
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Fig. 3. Controllable pitch propeller
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Fig. 5. Control system diagram for propulsion
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Fig. 8. Op-Amp circuit diagram inside MDSD
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Fig. 10. Ground loop caused by leakage current of
electrical equipment

Table 1. Classification of results about the causes of
CPP control circuit malfunction
No Classification of cause and consequence

for circuit analysis

If the input voltage cable is grounded,

1 R, + Ry Ry
Vm:( R, )(Rr)*Rs)Vr
If current flows from outside to the ground line,
2 By + Ry R Ve Vi) By
Vou ( 7 )(B+R)( R, Rﬁ)‘ A
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Table 2. Cause and solution about problem

Items Contents

Current flows

Cause . .
from outside to the ground line

1. Install a terminating resistor
at the end of the control wire

Solution
2. Install a signal converter
between the control wires
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Table 4. Signal ID list for CPP control signal trend

identification
Signal ID List Name
CD_CPP1500 Stbd Shaft Rated Pitch Demand
CPP10001 No.l CPP Pitch Position for Control
CD_CPP2500 Port Shaft Rated Pitch Demand
CPP20001 No.2 CPP Pitch Position for Control
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7t ol J= H3}el=A] ERlo] QU R Table 44
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58
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Fig. 20. CPP control signal ID trend

Table 5. Speed table according to lever

2712%
LEVER
DE RPM Shaft RPM PITCH
0 515 100 0
1 515 100 33
2 515 100 67
3 515 100 100
4 538 105 100

Table 6. Command and feedback pitch according to
the speed lever

Pitch Value (%)
Stbd
Command 62
No.1 CPP
Feedback 621
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