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ABSTRACT 
 
The final qualifying work on the theme " Improving the efficiency of solving 

problems of predicting the influx of hydroelectric power to the target site based on 
neural network information processing methods". 

Purpose of work: 
Development of a methodology for predicting the beneficial influx to the site 

of a hydropower plant based on long-term observations using neural network 
information processing methods. 

Main task: 
To show that taking into account the extreme flow unevenness in time, 

effective planning of hydropower water and energy regimes is impossible without 
forecasting river runoff. 

To analyze the initial data of long-term observations (hydrological, 
morphometric, meteorological, etc.). 

To show that with the help of the developed methodology it is possible to 
forecast a useful inflow to the site of a hydroelectric power station, with a relatively 
small amount of initial data, with sufficient accuracy. 

Scientific novelty: 
The proposed methodology allows one to obtain a forecast of useful inflow to 

the HPP site with a relatively small amount of initial data. 
Practical significance of the work: 
The results of the work can be used in forecasting river flow, for the most 

effective planning of hydropower water-energy regimes. 
Personal contribution of the author: 
Systematization of the collected data, development of program code, training 

of neural networks on the presented data sample. 
Testing work: 
The results of the dissertation were reported and discussed at the following 

conferences: 
- VI All-Russian scientific and practical conference of young scientists, 

specialists, graduate students and students "HYDROELECTRIC STATIONS IN THE 
XXI CENTURY", Sayanogorsk r.p. Cheryomushki, 2019. 

- VII All-Russian scientific and practical conference of young scientists, 
specialists, graduate students and students "HYDROELECTRIC STATIONS IN THE 
XXI CENTURY", Sayanogorsk r.p. Cheryomushki, 2020. 

Publications: 
Based on the results of the work, 2 articles were published, which are included 

in the list of sold scientific publications of certain RSCI, ISBN. 
The structure and scope of the dissertation: 
The dissertation consists of an abstract, introduction, three chapters, 

conclusion, list of sources used and applications.  
Key words: hydroelectric power station reservoirs, water-energy regime, 

neural networks, river flow, forecasting. 
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20.  440 450 430 
21.  440 450 430 
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import numpy as np    
import matplotlib.pyplot as plt 
import pandas as pd 
import seaborn as sns 
%matplotlib inline 
import tensorflow as tf 
import keras 
from keras.models import Sequential 
from keras.layers import Dense 
from keras.layers import LSTM 
from keras.layers import Dropout 
from sklearn.preprocessing import MinMaxScaler 
from sklearn.metrics import mean_squared_error 
from sklearn.metrics import mean_absolute_error 
from keras.callbacks import EarlyStopping 
tf.random.set_seed(6) 
df = pd.read_csv('  .csv')  
dataset = df[' '].values    
dataset = dataset.astype('float32') 
dataset = np.reshape(dataset, (-1, 1))  
scaler = MinMaxScaler(feature_range=(0, 1))  
dataset = scaler.fit_transform(dataset) 
train_size = int(len(dataset) * 0.80) 
test_size = len(dataset) - train_size 
train, test = dataset[0:train_size,:], dataset[train_size:len(dataset),:] 
def create_dataset(dataset, look_back=1): 
X, Y = [], [] 
    for i in range(len(dataset)-look_back-1):    
        a = dataset[i:(i+look_back), 0] 
        X.append(a) 
        Y.append(dataset[i + look_back, 0])  
    return np.array(X), np.array(Y) 
look_back = 7  
X_train, Y_train = create_dataset(train, look_back) 
X_test, Y_test = create_dataset(test, look_back) 
X_train = np.reshape(X_train, (X_train.shape[0], 1, X_train.shape[1])) 
X_test = np.reshape(X_test, (X_test.shape[0], 1, X_test.shape[1])) 
model = Sequential()    
model.add(LSTM(64, input_shape=(X_train.shape[1], X_train.shape[2])))  
model.add(Dropout(0.2))  
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model.add(Dense(1))  
model.compile(loss='mean_squared_error', optimizer='adam')  
history = model.fit(X_train, Y_train, epochs=300, batch_size=64, 
validation_data=(X_test, Y_test), callbacks=[EarlyStopping(monitor='val_loss', 
patience=10)], verbose=1, shuffle=False)  
model.summary()  
test_predict = model.predict(X_test)  
test_predict = scaler.inverse_transform(test_predict) 
Y_test = scaler.inverse_transform([Y_test]) 
print('Test Mean Absolute Error:', mean_absolute_error(Y_test[0], test_predict[:,0]))  
print('Test Root Mean Squared Error:',np.sqrt(mean_squared_error(Y_test[0], 
test_predict[:,0])))  
true_labels = Y_test.reshape(212).tolist()  
predicted_labels = test_predict.reshape(212).tolist() 
for i in range(len(true_labels)-1): 
print(f' : {predicted_labels[i]}\n : {true_labels[i]}\n\n') 
indx = [x for x in range(150)]    
plt.figure(figsize=(8,4)) 
plt.plot(indx, Y_test[0][:150], marker='.', label=" ") 
plt.plot(indx, test_predict[:,0][:150], 'r', label=" ") 
plt.tight_layout() 
sns.despine(top=True) 
plt.subplots_adjust(left=0.07) 
plt.ylabel('  ', size=15) 
plt.xlabel('  ', size=15) 
plt.legend(fontsize=15) 
plt.show(); 
 
 
 




