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SKtTA qAD C P in, tT IA I itke iq %l bine (101); and displaying the identified mal
function by adopting a three-dimensional model 
of the component (102). The device comprises 
corresponding identification module (61) and 
display module (62). By employing the method 
and device, a malfunction supervision operator 
can directly observe a malfunction occurring at a 

component, facilitating to take an action on the 
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102 Display the identified malfunction by (57) : 
adopting a three-dimensional model of the [Fqg] 
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COMPUTER STORAGE MEDIUM, COMPUTER PROGRAM 

PRODUCT, AND METHOD AND DEVICE FOR MONITORING FOR 

MALFUNCTION OF A WIND TURBINE 

TECHNICAL FIELD 

5 [0001] The present application relates to monitoring technologies and, in particular to a 

computer storage medium, a computer program product, a method for monitoring a fault of a 

wind power generator set, and a device.  

BACKGROUND 

[0002] With the rapid development of wind power generation, a wind power generator set 

10 has gained wide application. However, during the application of the wind power generator set, it 

is inevitable that some faults will occur. How to effectively monitor the fault and thus ensure the 

normal operation of the wind power generator set become urgent problems to be solved.  

[0003] With respect to the fault monitoring of the wind power generator set, in the present, it 

is often only possible to provide a two-dimensional curve obtained after the measurement of a 

15 component in the wind power generator set. The fault of the component reflected by the 

two-dimensional curve is not intuitionistic enough, and an experienced fault monitor is often 

required to analyze the two-dimensional curve to identify whether there is a fault in the 

component according to his experience.  

SUMMARY 

20 [0004] In order to achieve the above object, embodiments of the present application employ 

the following technical solutions: 

[0005] In a first aspect, there is provided a method for monitoring a fault of a wind power



generator set, which includes: 

[0006] performing fault identification on a component in the wind power generator set; 

[0007] presenting an identified fault using a three-dimensional model of the component; 

[0007a] wherein the performing the fault identification on the component in the wind power 

5 generator set comprises: 

collecting a set of sensor data of the component using a sensor; 

performing data analysis on the set of sensor data using a pre-trained 

machine learning model to obtain a characteristic testing matrix; a row vector of 

the characteristic testing matrix is used to indicate the component, and a column 

0 vector thereof is used to indicate a physical parameter; and 

performing the fault identification according to the characteristic testing 

matrix.  

[0008] In a second aspect, there is provided a device for monitoring a fault of a wind power 

generator set, which includes: 

5 [0009] an identifying module, configured to perform fault identification on a component in 

the wind power generator set; and 

[0010] a presenting module, configured to present an identified fault using a 

three-dimensional model of the component; 

[0010a] wherein the identifying module comprises: 

20 a collecting unit, configured to collect a set of sensor data of the component 

using a sensor; 

an analyzing unit, configured to perform data analysis on the set of sensor 

data using a pre-trained machine learning model to obtain a characteristic testing 

matrix; a row vector of the characteristic testing matrix is used to indicate the 

25 component, and a column vector thereof is used to indicate a physical parameter; 

and 

an identifying unit, configured to perform the fault identification according to 

the characteristic testing matrix.  

[0011] In a third aspect, there is provided a computer storage medium including: 
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[00121 a computer program stored in the computer storage medium, the computer program 

causes a computer to perform the above-mentioned method for monitoring the fault of the wind 

power generator set.  

[0013] In a fourth aspect, there is provided a computer program product including: 

5 [0014] a computer program that is stored on a computer readable storage medium, the 

program causes a computer to perform the above-mentioned method for monitoring the fault of 

the wind power generator set.  

BRIEF DESCRIPTION OF DRAWINGS 

[0015] Fig. 1 is a schematic flowchart of a method for monitoring a fault of a wind power 

0 generator set provided in an embodiment of the present application; 

[0016] Fig. 2 is a schematic flowchart of a method for monitoring a fault of a wind power 

generator set provided in an embodiment of the present application; 

[0017] Fig. 3 is a flowchart of data analysis of an AWS cloud; 

[0018] Fig. 4 is a flowchart of general analysis; 

5 [0019] Fig. 5 is a flowchart of fault matching and processing; 

[0020] Fig. 6 is a schematic structural diagram of a device for monitoring a fault of a wind 

power generator set provided in an embodiment of the present application; 

[0021] Fig. 7 is a schematic structural diagram of another device for monitoring a fault of a 

20 

2a



wind power generator set provided in an embodiment of the present application; 

[0022] Fig. 8 is a schematic structural diagram of another device for monitoring a fault of a 

wind power generator set provided in an embodiment of the present application; 

[0023] Fig. 9 is a schematic structural diagram of another device for monitoring a fault of a 

5 wind power generator set provided in an embodiment of the present application; and 

[0024] Fig. 10 is schematic structural diagram of another device for monitoring a fault of a 

wind power generator set provided in an embodiment of the present application.  

DETAILED DESCRIPTION 

[0025] Some implementations of the present application will now be described in detail with 

0 reference to the accompanying drawings. In the case of non-collision, the following 

embodiments and the features thereof may be combined with each other.  

[0026] Fig. 1 is a schematic flowchart of a method for monitoring a fault of a wind power 

generator set provided in an embodiment of the present application. As shown in Fig. 1, the 

method includes: 

5 [0027] Step 101: perform fault identification on a component in the wind power generator 

set.  

[0028] Specifically, vibration, sound, temperature and imaging sensors are first installed on 

the component of the wind power generator set, and these sensors are used to collect a set of 

sensor data of the component. The set of sensor data includes a vibration parameter, a sound 

20 parameter, a temperature parameter and an image parameter. The set of sensor data collected by 

the sensors is sent to an industrial personal computer through a programmable logic controller 

(PLC), and is further uploaded to an Amazon Web Services (AWS) cloud through the industrial 

personal computer, where the AWS is a cloud service platform, so that the set of sensor data is 

analyzed and processed in the AWS cloud to determine whether there is a fault in the component 

25 corresponding to the set of sensor data.  

[0029] For example, during the collection of the set of these sensor data, the method used 

may include, but is not limited to, the following three collecting methods: 

[0030] The first collecting method: the vibration sensor, sound sensor, temperature sensor 
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and imaging sensor are used respectively, so that the sound, vibration, temperature and image 

parameters are independently collected, respectively.  

[0031] The second collecting method: sound and vibration are collected using the same 

sensor, and inference is performed on the collected signal based on the function relationship 

5 between the sound and the vibration to obtain the values of the sound parameter and the 

vibration parameter, respectively.  

[0032] The third collecting method: sound and temperature are collected using the same 

sensor, and inference is performed on the collected signal based on the function relationship 

between the sound and the temperature to obtain the values of the sound parameter and the 

10 temperature parameter, respectively.  

[0033] The collection of the imaging parameter can be realized by video recording, or by 

means of a three-dimensional modeling technology. The signals collected by the vibration sensor, 

the sound sensor, the temperature sensor, etc, are processed to obtain a reproduced image data 

which is taken as the value of the image parameter.  

15 [0034] Then, analyzing and processing the set of sensor data in the AWS cloud specifically 

includes using a pre-trained machine learning model to process the set of sensor data to obtain a 

characteristic testing matrix. Where a row vector of the characteristic testing matrix is used to 

indicate the component, and a column vector thereof is used to indicate a physical parameter.  

And, the fault identification is then performed according to the characteristic testing matrix.  

20 [0035] As a possible implementation, the machine learning model can be a back propagation 

(BP) neural network. The vibration, sound, temperature and/or image parameters of each 

component collected by the sensors are taken as the input parameters of the BP neural network, 

and the BP neural network performs principal component analysis, correlation analysis and/or 

clustering analysis to obtain the characteristic testing matrix. If values of the physical parameters 

25 of the component in the characteristic testing matrix match with values of physical parameters in 

a design state, it is determined that the component is operating normally; otherwise, it is 

identified that there is a fault in the component.  

[0036] Further, after identifying that there is a fault in the component, a target fault mode 

matching with the values of the physical parameters of the component in the characteristic 
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testing matrix can be queried in a fault database.  

[0037] In this step, the AWS cloud can analyze and process the set of sensor data of the 

component collected by the sensors to determine whether there is a fault in the component 

corresponding to the signal due to the fact that the physical parameters of the component 

5 deduced by the set of sensor data can accurately describe the operation state of the component.  

The wind power generator set is a large system consisting of multiple sub-systems, each of 

which is made up of multiple mechanical components, which are fitted together by following a 

certain standard. The standard is specified in advance according to the functional data and the 

geometric data of the component. Therefore, the components can be described using the 

10 functional data and the geometric data, and the set consisting of the functional data and the 

geometric data is the physical parameters of the component. The physical parameters include but 

are not limited to: rotation shaft torque T, inherent frequency H, frictional force Ff, reflective 

light intensity U, power W transmitted by a shaft, output power P, rotational speed N, pressure Fy, 

wind speed V, an impeller diameter D, mass M of the component and/or a pixel 0. Where the 

15 rotation shaft torque T, the frictional force Ff and the pressure Fp belong to mechanical 

parameters.  

[0038] Step 102: present the indentified fault using a three-dimensional model of the 

component.  

[0039] Optionally, with respect to the indentified component with a fault, a mechanical 

20 parameter is extracted from the physical parameters of the component with the fault, the value of 

the mechanical parameter of the component with the fault is determined according to the 

characteristic testing matrix and taken as a boundary condition, and stress analysis is performed 

on a normal-state three-dimensional model of the component with the fault, which represents a 

normal state of this component, to obtain a three-dimensional model presenting a stress state.  

25 [0040] Or, optionally, a target three-dimensional model corresponding to the target fault 

mode obtained by the fault identification in step 101 is invoked from a pool of the 

three-dimensional model of the component, and the target three-dimensional model is presented.  

[0041] Where the pool of the three-dimensional model of the component is used to store the 

three-dimensional model in the normal state, and may further store the three-dimensional model 

5



under each fault mode.  

[0042] When there are multiple components, the pool of the three-dimensional model of the 

component may store the three-dimensional model of a respective component under various fault 

modes, and the three-dimensional model in the normal state thereof.  

5 [0043] As a possible implementation, the three-dimensional model of respective component 

can be determined in the pool of the three-dimensional model of the component according to the 

values of the physical parameters in the characteristic testing matrix obtained in the previous 

step.  

[0044] As another possible implementation, the three-dimensional model of respective 

10 component can be directly determined according to the component indicated by a row vector of 

the characteristic testing matrix.  

[0045] The three-dimensional model of respective component can be determined in the pool 

of the three-dimensional model of the component according to the values of the physical 

parameters in the characteristic testing matrix due to the fact that there are some relatively stable 

15 physical parameters, such as geometric parameters and material parameters, in the component, 

and the component corresponding to the three-dimensional model can thus be identified 

according to these relatively stable physical parameters.  

[0046] Specifically, the inherent frequency of an object is a physical characteristic of the 

object, and is determined by the characteristics of structure, size, shape and material and the like 

20 of the object. Therefore, the inherent frequency can be calculated according to the value of the 

vibration parameter obtained by the test, and thus the physical parameters of structure, size, 

shape and material and the like of the component can be calculated. The calculation formula for 

the inherent frequency is shown as follows: 

H = 27M 
K 

25 [0047] Where M is the mass, K is the stiffness coefficient, and the stiffness coefficient 

can be calculated by the following formula: 
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[0048] Where Pf is the force, 5 is the deformation quantity. In the case that the force P, 

and deformation quantity 5 are known, the mass M of the component is worked out by the 

above two formulas simultaneous, and the mass M is a function of the density and the 

geometry size, namely: 

5 M = f(p,v) 

[0049] Where P is the density, V is the volume. Therefore, the density P, the volume V 

of the three-dimensional model recorded by each three-dimensional model set, combining with 

the stiffness coefficient K, are preliminarily matched with the characteristic testing matrix, so 

that the three-dimensional model of the matching component is invoked. If there are multiple 

10 matching results, a most matching three-dimensional model can further be determined according 

to the parameters related to the operation state and the geometry, for example torque T, 

cross-section moment of inertia IR, cross-section torsional angular variation d,, length variation 

d , surface integral micro-element dA, power W transmitted by the shaft, the rotational speed 

N of the shaft, the radius R of the shaft, the shear force T, at the radius R, the shear KR at the 

15 radius R, the torsional stiffness G and the anti-torsional cross-section coefficient WR . The 

relationships between these parameters are as follows: 

T =9549
N 

Rd Y 
7y = R ( 

YRdx 

' =Gy 

rR = Gr,= GR dV 
20 dx 

T =fRz-RdA=Gdf R2dA 

dep T 

dx GIR 

T-R 
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[0050] In addition, a position sensor, such as a GPS sensor, for collecting a position 

parameter can be added to the component, and the corresponding relationship between the 

three-dimensional model and the position parameter can be established in advance, so that the 

5 corresponding three-dimensional model can be determined according to the collected position of 

the component.  

[0051] The three-dimensional model in the normal state stored in the pool of the 

three-dimensional model of the component can be obtained in advance by three-dimensional 

modeling according to design values of the physical parameters of the component. First, the 

10 design values of the parameters of W, T,N,M,K,G,WH,O for each component are known, a 

material coefficient X , a geometric coefficient Xg and a functional coefficients x1 are 

calculated according to a mapping function of 

f : X (W. T, N, M, K, G, WR, H, O) -> Y(x,,,, x,, x,) . Then, the material coefficient X, , the 

geometric coefficient x, and the functional coefficients Vj. are substituted into a function of 

5 AD =f(zx,, X ,x) to perform the three-dimensional modeling, so as to obtain the 

three-dimensional model.  

[0052] In the embodiment of the present application, after performing the fault identification 

on the component in the wind power generator set, with respect to the identified fault, the fault is 

presented using the three-dimensional model of the component, so that the fault monitor might 

20 intuitively observe the fault existed in the component, which not only is beneficial for taking 

effective fault processing measures before a minor fault evolves into a serious fault and thus 

reduces the harm of the fault, but also reduces the experience requirements for the fault monitor 

and avoids the process that the fault monitor in the prior art analyzes the two-dimensional curve 

to identify whether there is a fault in the component according to his experience.  

25 [0053] Fig. 2 is a schematic flowchart of a method for monitoring a fault of a wind power 

generator set provided in an embodiment of the present application. The method for monitoring 

the fault of the present embodiment may direct to all components in the wind power generator 
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set, or may only direct to a component in one or more sub-systems in the wind power generator 

set, which is not limited in this embodiment. As shown in Fig. 2, the method includes: 

[0054] Step 201: sensors collect a set of sensor data of a component and upload them to an 

AWS cloud through a PLC controller and an industrial personal computer successively.  

5 [0055] Where the set of sensor data includes, but is not limited to, vibration, sound, 

temperature, and image parameters.  

[0056] Step 202: the AWS cloud performs data analysis according to the set of sensor data.  

[0057] Specifically, the AWS cloud performs the data analysis according to the set of sensor 

data to identify a fault existed in the component. Fig. 3 is a flowchart of data analysis of an AWS 

10 cloud. As shown in Fig. 3, the data analysis process includes: 

[0058] Step 2021: the AWS cloud performs a data cleaning operation after receiving the set 

of sensor data through a data interface.  

[0059] Step 2022: select to perform a general analysis process or an advanced analysis 

process.  

15 [0060] Optionally, threshold ranges of the vibration, sound, temperature and image 

parameters for each component are set in advance. When any one of the parameters in the set of 

sensor data exceeds a corresponding threshold range, the advanced analysis process is performed 

to perform more accurate and detailed fault analysis. Otherwise, the general analysis is 

performed.  

20 [0061] Or, optionally, performing the general analysis process or the advanced analysis 

process can be selected according to a user's setting. Where the processing speed of the general 

analysis process is relatively fast, but the accuracy thereof is slightly low, while the processing 

speed of the advanced analysis process is relatively slow, but the accuracy thereof is relatively 

high.  

25 [0062] Step 2023: perform the general analysis process.  

[0063] Specifically, Fig. 4 is a flowchart of general analysis. As shown in Fig. 4, the 

vibration, sound, temperature and image parameters of the component can be input into state 

functions corresponding to different state modes, such as state function 1 to state function n, n is 

the number of states. Each state function outputs a judgment value, and then analysis is 

9



performed according to the judgment values of the respective state functions, so that a most 

matching state mode is determined from various state modes. If the matching state mode is a 

normal state mode, the component does not have a fault and is operating normally. Otherwise, it 

is determined that there is fault in the component.  

5 [0064] Step 2024: perform the advanced analysis process.  

[0065] Specifically, the vibration, sound, temperature and image parameters of the 

component are input into a BP neural network for perfonning principal component analysis, 

correlation analysis and/or clustering analysis, so as to obtain a characteristic testing matrix.  

[0066] Where a parameter vector of the characteristic testing matrix is 

10 

[0067] x1 to x12 represent 12 characteristic parameters, each of which corresponds to a 

physical parameter, the corresponding relationship is as follows: 

x, =T,x2 =Hx 3= F,x 4 =Ux=W,x6 =P,x,=N,x,=F,x9 =V,x 0 =D,x1 =M,x1 =O 

[0068] If the total number of components included in the wind power generator set is N 

15 then a 12x N characteristic testing matrix can be established: 

Components X1 X2 X , 

Physical parameters 

X1 Xti X2 --- Xuj --- X11 

X2 X'T X22 --- X2j --- Xn 

Xi Xil Xi2... X ... X 

10



X, XI X"n2 ... X1y ... X, 

[0069] Where m=12 represents 12 characteristic parameters, each of which corresponds to a 

physical parameter mentioned above, and n N indicates N components of the wind power 

generator set.  

[0070] If values of the physical parameters of the component in the characteristic testing 

5 matrix match with values of physical parameters in a design state, it is determined that the 

component is operating normally. Otherwise, it is determined that there is a fault in the 

component.  

[0071] Step 2025: establish a component model according to an analysis result.  

[0072] Specifically, the analysis result is primarily used to establish the component model, 

10 which is characterized by data, and these data may be the values of the characteristic testing 

matrix obtained in step 2024 or values of the state functions in step 2023.  

[0073] Step 203: the AWS cloud presents a three-dimensional model of the component.  

[0074] Specifically, according to the 12x N characteristic testing matrix calculated by 

inputting the vibration, sound, temperature and image parameters into the BP neural network, a 

15 mechanical parameter is extracted from the physical parameters of the component with the fault, 

and the value of the mechanical parameter of the component with the fault is determined. Then 

the value of the mechanical parameter is taken as a boundary condition, and stress analysis is 

performed on a normal-state three-dimensional model of the component with the fault, which 

represents a normal state of this component, to obtain a three-dimensional model presenting a 

20 stress state.  

[0075] Step 204: if it is determined that there is a fault, the AWS cloud matches the analysis 

result with a fault database to determine a target fault mode of the component.  

[0076] Specifically, Fig. 5 is a flowchart of fault matching and processing. As shown in Fig.  

5, the fault matching and processing process includes: 

25 [0077] Step 2041: match the analysis result with the fault database.  

[0078] If the advanced analysis process is performed in the previous step, the target fault 

mode matching with the values of the physical parameters of the component in the characteristic 

11



testing matrix may be queried in the fault database. The value ranges of the physical parameters 

of the component in the characteristic testing matrix under each fault mode are recorded in the 

fault database, and the target fault mode of the component is judged according to the value 

ranges.  

5 [0079] Or, if the general analysis process is performed in the previous step, the 

corresponding target fault mode is determined according to the most matching state mode 

determined by analysis.  

[0080] Step 2042: if there is no matching target fault mode in the fault database, the 

matching fails. And then, a fault mode may be added in the fault database, and the characteristic 

10 testing matrix and/or the set of sensor data corresponding to the component with the fault are 

stored in the corresponding position of the newly added fault mode.  

[0081] Step 2043: if there is a matching target fault mode in the fault database, the matching 

succeeds.  

[0082] Step 205: process the fault.  

15 [0083] Specifically, as shown in Fig. 5, the fault is processed by invoking a solution database, 

which includes: 

[0084] Step 2051: querying in the solution database to obtain a solution corresponding to the 

target fault mode of the component.  

[0085] The solution database records the relevant solution of the fault that has already 

20 happened.  

[0086] Step 2052: if the solution is found by querying, the matching succeeds.  

[0087] Step 2053: if the matching succeeds, determine whether the solution can be executed, 

so as to eliminate the fault existed in the component.  

[0088] Step 2054: if yes, execute the solution.  

25 [0089] Step 2055: otherwise, output the solution, so as to resolve manually.  

[0090] Step 2056: if no solution is found, the matching fails.  

[0091] If there is no solution corresponding to the target fault mode in the solution database, 

the target fault mode is determined as a new fault. The technical personnel is required to further 

analyze the new fault, for example, judging the fault reason and formulating a solution according 
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to the relevant data of the component, such as the set of sensor data and/or the characteristic 

testing matrix, and to adding the solution into the solution database.  

[0092] In the embodiment of the present application, after performing the fault identification 

on the component in the wind power generator set, with respect to the identified fault, the fault is 

5 presented using the three-dimensional model of the component, so that the fault monitor might 

intuitively observe the fault existed in the component, which not only is beneficial for taking 

effective fault processing measures before a minor fault evolves into a serious fault and thus 

reduces the harm of the fault, but also reduces the experience requirements for the fault monitor 

and avoids the process that the fault monitor in the prior art analyzes the two-dimensional curve 

10 to identify whether there is a fault in the component according to his experience. In addition, 

because the BP neural network is used to identify the fault according to the physical parameters 

of each component in the design state, the accuracy of the fault identification is improved, and it 

is achieved that the relevant data of the component is stored into the fault database when there is 

a new fault, in order to continuously improve the fault database.  

15 [0093] Fig. 6 is a schematic structural diagram of a device for monitoring a fault of a wind 

power generator set provided in an embodiment of the present application. As shown in Fig. 6, 

the device includes an identifying module 61 and a presenting module 62.  

[0094] The identifying module 61 is configured to perform fault identification on a 

component in the wind power generator set.  

20 [0095] The presenting module 62 is configured to present an indentified fault using a 

three-dimensional model of the component.  

[0096] Further, Fig. 7 is a schematic structural diagram of another device for monitoring a 

fault of a wind power generator set provided in an embodiment of the present application. As 

shown in Fig. 7, on the basis of Fig. 6, the identifying module 61 includes an inputting unit 601 

25 and a determining unit 602.  

[0097] The inputting unit 601 is configured to input a set of sensor data of the component 

collected by sensors into a state function corresponding to a respective state mode to obtain a 

respective judgment value.  

[0098] The determining unit 602 is configured to determine a most matching state mode 
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from various state modes according to the judgment values of the respective state modes. If the 

matching state mode is a normal state mode, then there is no fault in the component. Otherwise, 

the matching state mode is determined as a target fault mode of the component.  

[0099] Further, the device for monitoring the fault of the wind power generator set further 

5 includes a querying module 63 and a processing module 64.  

[0100] The querying module 63 is configured to query in a solution database to obtain a 

solution corresponding to the target fault mode of the component.  

[0101] The processing module 64 is configured to process the fault of the component 

according to the solution, and/or output the solution.  

10 [0102] In the embodiment of the present application, after performing the fault identification 

on the component in the wind power generator set, with respect to the identified fault, the fault is 

presented using the three-dimensional model of the component, so that the fault monitor might 

intuitively observe the fault existed in the component, which not only is beneficial for taking 

effective fault processing measures before a minor fault evolves into a serious fault and thus 

15 reduces the harm of the fault, but also reduces the experience requirements for the fault monitor 

and avoids the process that the fault monitor in the prior art analyzes the two-dimensional curve 

to identify whether there is a fault in the component according to his experience.  

[0103] Fig. 8 is a schematic structural diagram of another device for monitoring a fault of a 

wind power generator set provided in an embodiment of the present application. As shown in Fig.  

20 8, on the basis of Fig. 6, the identifying module 61 includes a collecting unit 611, an analyzing 

unit 612, and an identifying unit 613.  

[0104] The collecting unit 611 is configured to collect the set of sensor data of the 

component using sensors.  

[0105] Specifically, the collecting unit 611 is specifically configured to collect values of 

25 vibration, sound, temperature and/or image parameters of the component using sensors and to 

take the values of the vibration, sound, temperature and/or image parameters as the set of sensor 

data.  

[0106] The analyzing unit 612 is configured to perform data analysis on the set of sensor 

data using a pre-trained machine learning model to obtain a characteristic testing matrix.  
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[0107] Specifically, the analyzing unit 612 is specifically configured to perform principal 

component analysis, association analysis, and/or clustering analysis on the set of sensor data 

using a pre-trained BP neural network to obtain the characteristic testing matrix.  

[0108] Where a row vector of the characteristic testing matrix is used to indicate the 

5 component, and a column vector thereof is used to indicate physical parameters.  

[0109] For example, the physical parameters include but are not limited to: rotation shaft 

torque T, inherent frequency H, frictional force Ff, reflective light intensity U, power W 

transmitted by a shaft, output power P, rotational speed N, pressure Fp, wind speed V, an impeller 

diameter D, mass M of the component and/or a pixel 0. Where the rotation shaft torque T, the 

10 frictional force Ff and the pressure Fp belong to mechanical parameters.  

[0110] The identifying unit 613 is configured to perform the fault identification according to 

the characteristic testing matrix.  

[0111] Further, the identifying unit 613 includes a determining subunit 6131 and a querying 

subunit 6132.  

15 [0112] The determining subunit 6131 is configured to determine the component as operating 

normally if values of the physical parameters of the component in the characteristic testing 

matrix match with values of physical parameters in a design state; otherwise, it is identified that 

there is a fault in the component.  

[0113] The querying subunit 6132 is configured to query, in a fault database, a target fault 

20 mode that matches with the values of the physical parameters of the component in the 

characteristic testing matrix.  

[0114] Further, the device for monitoring the fault of the wind power generator set further 

includes a querying module 63 and a processing module 64.  

[0115] The querying module 63 is configured to query in a solution database to obtain a 

25 solution corresponding to the target fault mode of the component.  

[0116] The processing module 64 is configured to process the fault of the component 

according to the solution, and/or output the solution.  

[0117] After performing the fault identification to the component in the wind power 

generator set using the identifying module 61, with respect to the fault identified by the 
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identifying module 61, the presenting module 62 presents the fault using the three-dimensional 

model of the component, so that the fault monitor can intuitively observe the fault existed in the 

component, which not only is beneficial for taking effective fault processing measures before a 

minor fault evolves into a serious fault and thus reduces the harm of the fault, but also reduces 

5 the experience requirements for the fault monitor and avoids the process that the fault monitor in 

the prior art analyzes the two-dimensional curve to identify whether there is a fault in the 

component according to his experience. In addition, the processing module 64 processes the fault 

of the component according to the solution that corresponds to the fault and is found through 

querying by the querying module 63 and/or outputs the solution, which enables the wind power 

10 generator set to automatically process the fault, reduces the workload of the fault monitor, and 

improves the efficiency of the fault processing.  

[0118] As a possible implementation, Fig. 9 is a schematic structural diagram of another 

device for monitoring a fault of a wind power generator set provided in an embodiment of the 

present application. As shown in Fig. 9, on the basis of Fig. 8, the presenting module 62 further 

15 includes an extracting unit 621, a determining unit 622 and a first presenting unit 623.  

[0119] The extracting unit 621 is configured to extract, for the identified component with the 

fault, a mechanical parameter from the physical parameters of the component with the fault.  

[0120] The determining unit 622 is configured to determine a value of the mechanical 

parameter of the component with the fault according to the characteristic testing matrix.  

20 [0121] The first presenting unit 623 is configured to take the value of the mechanical 

parameter as a boundary condition, and perform stress analysis on a normal-state 

three-dimensional model of the component with the fault, which represents a normal state of the 

component, to obtain a three-dimensional model presenting a stress state.  

[0122] Or, as another possible implementation, Fig. 10 is a schematic structural diagram of 

25 another device for monitoring a fault of a wind power generator set provided in an embodiment 

of the present application. As shown in Fig. 10, on the basis of Fig. 8, the presenting module 62 

further includes an invoking unit 624 and a second presenting unit 625.  

[0123] The invoking unit 624 is configured to invoke a target three-dimensional model 

corresponding to the target fault mode from a pool of the three-dimensional model of the 
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component; 

[0124] The second presenting unit 625 is configured to present the target three-dimensional 

model.  

[0125] In the present embodiment, after performing the fault identification on the component 

5 in the wind power generator set, with respect to the identified fault, the fault is presented using 

the three-dimensional model of the component, so that the fault monitor might intuitively 

observe the fault existed in the component, which not only is beneficial for taking effective fault 

processing measures before a minor fault evolves into a serious fault and thus reduces the harm 

of the fault, but also reduces the experience requirements for the fault monitor and avoids the 

0 process that the fault monitor in the prior art analyzes the two-dimensional curve to identify 

whether there is a fault in the component according to his experience.  

[0126] An embodiment of the present application also provides a computer storage medium 

and/or a computer program product, a computer program is stored in the computer storage 

medium, the computer program product includes a computer program that is stored on the 

5 computer readable storage medium, and the computer program causes a computer to perform the 

above-mentioned method for monitoring the fault of the wind power generator set.  

[0127] It will be understood by those skilled in the art that all or a portion of the steps for 

implementing the various method embodiments mentioned above may be accomplished by a 

hardware associated with a program instruction. The aforementioned program may be stored in a 

20 computer-readable storage medium. When the program is executed, steps in the method 

embodiments mentioned above may be executed; and the storage medium includes: a ROM, a 

RAM, a magnetic disk, or an optical disk, or the like, each of which is a medium capable of 

storing a program code.  

[0128] Finally, it should be noted that the above embodiments are merely used to illustrate 

25 the technical solutions of the present application and are not intended to limit them. While the 

present application has been described in detail with reference to the foregoing embodiments, 

those skilled in the art will understand that modifications can still be made to the technical 

solutions recited in the foregoing embodiments, or equivalent substitutions can be made to some 

or all of the technical features therein. However, these modifications or substitutions do not 
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depart the corresponding technical solutions from the scope of technical solutions of the 

embodiments of the present invention.  

[0129] It will be understood that the term "comprise" and any of its derivatives (eg comprises, 

comprising) as used in this specification is to be taken to be inclusive of features to which it 

5 refers, and is not meant to exclude the presence of any additional features unless otherwise stated 

or implied.  

[0130] The reference to any prior art in this specification is not, and should not be taken as, an 

acknowledgement of any form of suggestion that such prior art forms part of the common 

general knowledge.  

0 
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CLAIMS 

1. A method for monitoring a fault of a wind power generator set, comprising: 

performing fault identification on a component in the wind power generator set; 

5 and 

presenting an identified fault using a three-dimensional model of the component; 

wherein the performing the fault identification on the component in the wind 

power generator set comprises: 

collecting a set of sensor data of the component using a sensor; 

10 performing data analysis on the set of sensor data using a pre-trained 

machine learning model to obtain a characteristic testing matrix; a row vector of 

the characteristic testing matrix is used to indicate the component, and a column 

vector thereof is used to indicate a physical parameter; and 

performing the fault identification according to the characteristic testing 

15 matrix.  

2. The method for monitoring the fault of the wind power generator set according to 

claim 1, wherein the presenting the identified fault using the three-dimensional model 

of the component comprises: 

20 extracting, for the identified component with the fault, a mechanical parameter 

from the physical parameter of the component with the fault; 

determining a value of the mechanical parameter of the component with the fault 

according to the characteristic testing matrix; and 

taking the value of the mechanical parameter as a boundary condition, and 

25 performing stress analysis on a normal-state three-dimensional model of the 

component with the fault to obtain a three-dimensional model presenting a stress state.  

3. The method for monitoring the fault of the wind power generator set according to 

claim 1, wherein the performing the fault identification according to the characteristic 

30 testing matrix comprises: 
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determining the component as operating normally if a value of the physical 

parameter of the component in the characteristic testing matrix matches with a value 

of the physical parameter in a design state; 

otherwise, identifying that there is a fault in the component; and 

5 querying, in a fault database, a target fault mode that matches with the value of 

the physical parameter of the component in the characteristic testing matrix.  

4. The method for monitoring the fault of the wind power generator set according to 

claim 1, wherein the performing the fault identification on the component in the wind 

10 power generator set comprises: 

inputting a set of sensor data of the component collected by a sensor into state 

functions corresponding to respective state modes to obtain respective judgment 

values; and 

determining a most matching state mode from the respective state modes 

15 according to the judgment values of the respective state functions, if the matching 

state mode is a normal state mode, determining that there is no fault in the component, 

otherwise, determining the matching state mode as a target fault mode of the 

component.  

20 5. The method for monitoring the fault of the wind power generator set according to 

claim 3 or 4, wherein the presenting the identified fault using the three-dimensional 

model of the component comprises: 

invoking a target three-dimensional model corresponding to the target fault mode 

from a pool of the three-dimensional model of the component; and 

25 presenting the target three-dimensional model.  

6. The method for monitoring the fault of the wind power generator set according to 

claim 3 or 4, wherein after presenting the identified fault using the three-dimensional 

model of the component, the method further comprises: 

30 querying in a solution database to obtain a solution corresponding to the target 
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fault mode of the component; and 

processing the fault of the component according to the solution, and/or 

outputting the solution.  

5 7. The method for monitoring the fault of the wind power generator set according to 

any one of claims 1 to 3, wherein the physical parameter comprises: rotation shaft 

torque T, inherent frequency H, frictional force Ff, reflective light intensity U, power 

W transmitted by a shaft, output power P, rotational speed N, pressure Fp, wind speed 

V, an impeller diameter D, mass M of the component and/or a pixel 0; 

10 wherein the rotation shaft torque T, the frictional force Ff and the pressure Fp 

belong to the mechanical parameter.  

8. A device for monitoring a fault of a wind power generator set, comprising: 

an identifying module, configured to perform fault identification on a component 

15 in the wind power generator set; and 

a presenting module, configured to present an identified fault using a 

three-dimensional model of the component; 

wherein the identifying module comprises: 

a collecting unit, configured to collect a set of sensor data of the 

20 component using a sensor; 

an analyzing unit, configured to perform data analysis on the set of 

sensor data using a pre-trained machine learning model to obtain a characteristic 

testing matrix; a row vector of the characteristic testing matrix is used to indicate 

the component, and a column vector thereof is used to indicate a physical 

25 parameter; and 

an identifying unit, configured to perform the fault identification 

according to the characteristic testing matrix.  

9. The device for monitoring the fault of the wind power generator set according to 

30 claim 8, wherein the presenting module comprises: 
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an extracting unit, configured to extract, for the identified component with the 

fault, a mechanical parameter from the physical parameter of the component with the 

fault; 

a determining unit, configured to determine a value of the mechanical parameter 

5 of the component with the fault according to the characteristic testing matrix; and 

a first presenting unit, configured to take the value of the mechanical parameter 

as a boundary condition, and perform stress analysis on a normal-state 

three-dimensional model of the component with the fault to obtain a 

three-dimensional model presenting a stress state.  

10 

10. The device for monitoring the fault of the wind power generator set according to 

claim 8, wherein the identifying unit includes: 

a determining subunit, configured to determine the component as operating 

normally if a value of the physical parameter of the component in the characteristic 

15 testing matrix matches with a value of the physical parameter in a design state; 

otherwise, identify that there is a fault in the component; and 

a querying subunit, configured to query, in a fault database, a target fault mode 

that matches with the value of the physical parameter of the component in the 

characteristic testing matrix.  

20 

11. The device for monitoring the fault of the wind power generator set according to 

claim 8, wherein the identifying module comprises: 

an inputting unit, configured to input a set of sensor data of the component 

collected by a sensor into state functions corresponding to respective state modes to 

25 obtain respective judgment values; and 

a determining unit, configured to determine a most matching state mode from the 

respective state modes according to the judgment values of the respective state 

functions, if the matching state mode is a normal state mode, determine that there is 

no fault in the component, otherwise, determine the matching state mode as a target 

30 fault mode of the component.  
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12. The device for monitoring the fault of the wind power generator set according to 

claim 10 or 11, wherein the presenting module comprises: 

an invoking unit, configured to invoke a target three-dimensional model 

5 corresponding to the target fault mode from a pool of the three-dimensional model of 

the component; and 

a second presenting unit, configured to present the target three-dimensional 

model.  

10 13. The device for monitoring the fault of the wind power generator set according to 

claim 10 or 11, wherein the device for monitoring the fault of the wind power 

generator set further comprises: 

a querying module, configured to query in a solution database to obtain a 

solution corresponding to the target fault mode of the component; and 

15 a processing module, configured to process the fault of the component according 

to the solution, and/or output the solution.  

14. The device for monitoring the fault of the wind power generator set according to 

any one of claims 8 to 10, wherein the physical parameter comprises: rotation shaft 

20 torque T, inherent frequency H, frictional force Ff, reflective light intensity U, power 

W transmitted by a shaft, output power P, rotational speed N, pressure Fp, wind speed 

V, an impeller diameter D, mass M of the component and/or a pixel 0; 

wherein the rotation shaft torque T, the frictional force Ff and the pressure Fp 

belong to the mechanical parameter.  

25 

15. A computer storage medium, wherein a computer program is stored on the 

computer storage medium, and the computer program causes a computer to perform 

the method for monitoring the fault of the wind power generator set according to any 

one of claims I to 7.  

30 
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16. A computer program product, wherein the computer program product comprises a 

computer program that is stored on a computer readable storage medium, the program 

causes a computer to perform the method for monitoring the fault of the wind power 

generator set according to any one of claims 1 to 7.  
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