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Transformer Carbon Emission Prediction Model Based on Support Vector Machine
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ABSTRACT: The work aims to solve the problem of predicting carbon emissions under the effect of main design para-
meters in transformers. Random forest (RF) algorithm and Support Vector Machine (SVM) algorithm were compared
to build a prediction model of transformer carbon emissions. Through the assessment of the life cycle of the transformer,
length-width ratio of iron core was identified as the main factor affecting the carbon emissions and the carbon emissions
under the given parameters were predicted and compared with the actual values. According to the analysis, among the
three prediction models, the average absolute error of SVM Gaussian kernel model was about 5.37 and the prediction
value was the closest to the actual value of carbon emissions, so the nonlinear support vector machine prediction model
with Gaussian kernel function was the best. It is proved that the support vector machine prediction model with Gaussian
kernel function has more predictive accuracy and effectiveness, aiming at providing reference basis for low-carbon design
of production enterprises and certain reference significance for sustainable design research of production equipment in the
power industry.
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Tab.2 Correlation coefficient between various parameters
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Tab.3 Prediction results of random forest

after running kgCO,e
e SURIIE (D JF5 Tl 1
1 1 641.360 692 31 1601.346 403
2 1 602.585 348 32 1 602.015 461
3 1 603.664 301 33 1 602.425 356
4 1 637.332 866 34 1601.213 476
5 1 606.923 829 35 1 603.060 726
6 1 606.486 871 36 1 606.923 829
7 1 602.687 822 37 1 603.664 301
8 1601.411 886 38 1 605.684 885
9 1 602.585 348 39 1 602.292 429
10 1 636.005 199 40 1 600.776 517
11 1 603.664 301 41 1 638.571 811
12 1 602.015 461 42 1 602.490 839
13 1 607.672 207 43 1 605.817 812
14 1 603.531 374 44 1 600.588 622
15 1 636.922 972 45 1 602.292 429
16 1 601.534 648 46 1 636.922 972
17 1601.213 476 47 1 603.013 934
18 1601.213 476 48 1636.253 913
19 1 603.531 374 49 1 606.453 181
20 1 601.855 470 50 1 603.531 374
21 1 602.015 461 51 1 635.684 027
22 1 605.247 925 52 1 637.968 236
23 1 602.452 421 53 1 600.776 517
24 1 602.015 461 54 1601.934 981
25 1 602.292 429 55 1 602.585 348
26 1 605.684 885 56 1 605.292 429
27 1 601.848 846 57 1 606.964 301
28 1 601.934 981 58 1 607.452 421
29 1 636.253 913 59 1 608.531 461
30 1 602.585 348 60 1 603.531 374
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