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Open motion control architecture of wind turbineand main controller design

YANG Jiancheng, FU Xinghua
(Department of Electronics, Guizhou University, Guiyang 550025, P.R.China)

Abstract; In this paper, we propose a method to solve the problems with stochastic nonlinear and point to
point architecture of the wind turbines. The proposed method presents an open motion control architecture
and a linearized torque control system based on power curve LUT. We reference the PLCopen motion
control standard that is used to design the linearized torque and pitch systems of the wind turbines. This
proposes a new methodology for the main controller design and the system integration of wind turbines.
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Fig.1 Control structure schematic diagram of generator-side converter
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Fig.2 Structural schematic diagram of full-closed loop pitch control
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Fig.3 Open mobile control structure of wind turbine pitch and torque control
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Fig.5 Development comparison of PLC and PC

Axis: AXIS_REF;

State: MoveState_t;
MoveAbsoluteOut; ST_McOutputs;
Reset: MC_Reset;

END_VAR

(axis reference data structure)
(state machine state )

(debug function block output data)

(Update the axis status at the beginning of each cycle)

(Move axis using a state machine)

CASE state OF

OVESTATE_INIT C(initialization) and MOVESTATE_ENABLE

MOVESTATE_FORWARD .
MoveAxisl.Position : = 15003
MoveAxisl.Velocity : = 500;
MoveAxisl.BufferMode

.= MC_Buffered;

(start to first position)
(start to intermediate tartet position )

(medium velocity level)

MoveAxisl.Execute : = TRUE;
IF MoveAxisl.Active THEN
MoveAxisl.Execute : = FALSE;

state

ELSE

:= MOVESTATE_NEWTARGETPOSITION;

IF MoveAxisl.CommandAborted OR MoveAxisl.Error

THEN state

:= MOVESTATE_ERROR;
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END_IF
MOVESTATE_BACKWARDS: (move back to initial position)
IF MoveAxisl.CommandAborted OR MoveAxisl.Error
THEN state: = MOVESTATE_ERROR;
END_IF
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Fig.6 Flow chart of pitch control function block
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Fig.8 Flow chart of pitch control function block

FUNCTION_BLOCK MC Torque Control

VAR_INPUT

RotorSpeed Input: REAL;
Power Speed: REAL;
Power Torque: REAL;

Enable Converter: BOOL;

Torque LUT S[i]: REAL; (% FEAEREFEHET] * )
Torque LUT P[i]: REAL;  (x BHRMEMEEFAS] x)
Ramp: REAL;

END_VAR

VAR_OUTPUT

Output Torque: REAL;

END_VAR
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%14 M ERF R IA Y TR H M 35 4 %kt 35

CASE iState OF

0 State: (= % AL/ th FeH e 95 « )

FOR Counter: =1 To N DO

IF Count << N THEN

IF RotorSpeed Input >= Torque LUT S[i] AND < Torque LUT S[i+1] THEN
Power Speed: = RotorSpeed Input u;

Power Torque: = Torque LUT P[u];

Count + 13

END_IF;

END_FOR;
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Fig.9 Function block network of wind turbine’s main controller
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