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CLAIMS 

What is claimed is: 

1. A method for detecting a fault in a wind turbine, comprising: 

acquiring characteristic data and actual temperature of a first wind turbine among n wind 

turbines, wherein the characteristic data of the first wind turbine is intended to characterize a 5 

working state of the first wind turbine, and n is an integer greater than 1; 

acquiring a prediction temperature set including a plurality of predicted temperatures by 

inputting the characteristic data of the first wind turbine into a plurality of temperature 

prediction models, each temperature prediction model corresponding to one of the n wind 

turbines; and 10 

detecting, based on the predicted temperature set and the actual temperature of the first 

wind turbine, whether the first wind turbine encounters a fault. 

 

2. The method according to claim 1, wherein the n wind turbines are adjacent wind 

turbines of a same model. 15 

 

3. The method according to claim 1 or 2, wherein each of the n wind turbines includes m 

components, and each temperature prediction model corresponding to one of the wind 

turbines comprises: a plurality of component temperature prediction models, each component 

temperature prediction model corresponding to one of the m components of the wind turbine, 20 

where m is a positive integer; 

acquiring characteristic data and actual temperature of the first wind turbine comprises: 

acquiring component characteristic data of each of the m components of the first wind 

turbine, and actual temperature of each of the m components of the first wind turbine; 

acquiring the predicted temperature set by inputting the characteristic data of the first 25 

wind turbine into the plurality of temperature prediction models: 

acquiring a predicted temperature set of an ith component of the m components of the 

first wind turbine by inputting component characteristic data of the ith component into a 
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component temperature prediction model of the ith component of each of the n wind turbines, 

where i is a positive integer less than or equal to m; and 

detecting, based on the predicted temperature set and the actual temperature of the first 

wind turbine, whether the first wind turbine encounters the fault comprises: 

detecting, based on the predicted temperature set of the ith component and the actual 5 

temperature of the ith component, whether the ith component encounters a fault. 

 

4. The method according to claim 3, wherein detecting, based on the predicted 

temperature set of the ith component and the actual temperature of the ith component, whether 

the ith component encounters the fault comprises: 10 

acquiring a residual value set of the ith component by calculating a residual value 

between each predicted temperature in the predicted temperature set of the ith component and 

the actual temperature of the ith component respectively; 

acquiring the number of residual values greater than a threshold in the residual value set 

of the ith component; 15 

detecting whether the number is greater than a preset number; and 

determining that the ith component encounters the fault if the number is greater than the 

preset number. 

 

5. The method according to claim 3, wherein detecting, based on the predicted 20 

temperature set of the ith component and the actual temperature of the ith component, whether 

the ith component encounters the fault comprises: 

detecting whether a target residual value corresponding to a target component 

temperature prediction model in the component temperature prediction model of the ith 

component of each of the n wind turbines is greater than a threshold, wherein the target 25 

residual value refers to a residual value between a predicted temperature corresponding to the 

target component temperature prediction model and the actual temperature of the ith 

component; 

if the target residual value is greater than the threshold, determining that the target wind 

turbine corresponding to the target component temperature prediction model detects that the 30 
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ith component has an abnormality; 

determining within a preset time period whether the number of times that the target wind 

turbine detects that the ith component has an abnormality is greater than a preset number of 

times; 

determining the target wind turbine as an early warning wind turbine if the number of 5 

times is greater than the preset number of times; and 

determining that the ith component encounters the fault if a proportion of the early 

warning wind turbines among the n wind turbines is greater than a preset proportion. 

 

6. A method for training a temperature prediction model, comprising: 10 

acquiring training data of the temperature prediction model, wherein the training data 

comprises training samples, the training samples comprising history temperature of a target 

wind turbine and active power and turbine speed corresponding to the history temperature, the 

active power and turbine speed corresponding to the history temperature being intended to 

characterize a working state of the target wind turbine; 15 

acquiring training data after data cleaning by performing data cleaning on the training 

data, wherein the training data after data cleaning is intended to train the temperature 

prediction model; 

calculating a predicted temperature corresponding to the active power and turbine speed 

by the temperature prediction model; and 20 

training the temperature prediction model based on the predicted temperature and the 

history temperature. 

 

7. An apparatus for detecting a fault for a wind turbine, comprising: 

a data acquiring module, configured to acquire characteristic data and an actual 25 

temperature of a first wind turbine among n wind turbines, wherein the characteristic data of 

the first wind turbine is intended to characterize a working state of the first wind turbine, and 

n is an integer greater than 1; 

a temperature acquiring module, configured to acquire a prediction temperature set 

including a plurality of predicted temperatures by inputting the characteristic data of the first 30 
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wind turbine into a plurality of temperature prediction models, each temperature prediction 

model corresponding to one of the n wind turbines; and 

a fault detecting module, configured to detect, based on the predicted temperature set and 

the actual temperature of the first wind turbine, whether the first wind turbine encounters a 

fault. 5 

 

8. An apparatus for training a temperature prediction model, comprising: 

a data acquiring module, configured to acquire training data of the temperature 

prediction model, wherein the training data comprises training samples, the training samples 

comprising history temperature of a target wind turbine and active power and turbine speed 10 

corresponding to the history temperature, the active power and turbine speed corresponding to 

the history temperature being intended to characterize a working state of the target wind 

turbine; 

a data preprocessing module, configured to acquire training data after data cleaning by 

performing data cleaning on the training data, wherein the training data after data cleaning is 15 

intended to train the temperature prediction model; 

a temperature calculating module, configured to calculate a predicted temperature 

corresponding to the active power and turbine speed by the temperature prediction model; and 

a model training module, configured to train the temperature prediction model based on 

the predicted temperature and the history temperature. 20 

 

9. A computer device comprising a processor and a memory storing a computer program, 

wherein the computer program, when loaded and executed by the processor, causes the 

processor to perform the method for detecting the fault for the wind turbine as defined in any 

one of claims 1 to 5, or perform the method for training the temperature prediction model as 25 

defined in claim 6. 

 

10. A non-transitory computer-readable storage medium with a computer program stored 

thereon, wherein the computer program, when loaded and executed by a processor, causes the 

processor to perform the method for detecting the fault for the wind turbine as defined in any 30 
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one of claims 1 to 5, or perform the method for training the temperature prediction model as 

defined in claim 6. 


