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Introduction

It is known to us that electricity consumes a part of itself that is transmitted from one place to another.
It is known to us from the theoretical literature that it accounts for around 4-7% according to the laws of
physics. Now we can see that the loss of electrical energy in modern electrical networks is 3-4 times higher
than this indicator. Modern literature shows us that the increase in electricity losses is expressed not only by
commercial losses, but also by the fact that now the type of electricity consumers has changed. While the main
structure of electrical consumers in front of them was the organization of loads of the active-inductive (RL)
type, with the development of technology, there are elements of capacitance (C) in the composition of devices
that have entered wide consumption, which in turn has a significant impact on the quality of electrical energy,
while at the same time
Light industry enterprises were selected as the object of research.

The novelty of the study. The location of the installation of the reactive power source was investigated and
a connection scheme was proposed, in which the power loss was the least.

Given the reactive power consumption, an algorithm for calculating power losses was developed.

When introducing a device with automatic control of reactive power using innovative devices, a method was
based that was economically effective, taking into account the directions of voltage, charge current and
reactive power. Reactive power and means of covering it
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Qr = wCU?1073 (1.1)
The reactive power of a three-phase capacitor block connected by a triangle is determined by the formula
(1.1), kVAr:
Reactive power compensation methods

6-10kV 6-10kV 6-10kV 6-10kV

0,4kV KY 0,4kV 0,4kV 0,4kV

{ Ky

1 11 11 Lalslll " Ladale "k 1n N |
Ky Ky
EEEL §658 575078 ser g
Ky R)KY R)KY () Ky
b) c) d)

a)
Fig.2 Methods of reactive power compensation in industries.
a) to a centralized high voltage tire b) to a centralized low voltage tire
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Capacities and placement of capacitors

Original Corrected Powar Factor
Powwar

o.a1 - o.83 . - o, o, .96 =
0.50 088Z 1008 1064 1060 1086 1.112 1.139 1165 1192 1.Z20 1.248 1276 1.306 1.337 1.369 1403 1.440 1481 1529 1539 1.73F7
0.51 0.937 0962 02689 1.5 1.041 1.067 1.034 1120 1147 1475 1203 1.231 1261 1.292 1.324 1358 1.395 1435 1484 1544 1.687
0.52 0.893 09139 0345 01 0897 1.023 10500 1076 1.103 11317 1.1%8 1987 1.217 1.248 1.280 1.314 1.351 1392 1.440 1.500 1.643
0.53 0.850 0.876 0902 0528 0954 0.8890 1.007 1033 1.060 1088 1.116 1.744 1774 1.205 1.237 1.2Z71 1.308 1.349 1397 1.457 1.600
0.54 0.8089 0.835 0861 oeB7 0913 0.839 DUDGE 0592 1.018 1.047 1075 1.103 1133 1.164 1.196 1.Z30 1.267 1.308 1.356 1.416  1.5589
0.55 07689 0795 0821 0BT 0873 0.899 0926 0957 0973 1007 1035 1063 1083 1124 1156 11890 1727 1 768 1316 1376 1.5189
0.56 0.730 07586 0782 0.BD8 0834 0.860 0887 0913 0940 0958 0936 1024 1054 1085 1.117 1151 1188 1729 1277 1337 1.480
057 0.692 0718 0744 0770 0.796 0.822 0.BAg9 0875 0902 0930 0958 0986 1016 1.047 1079 1113 1.150 1.191 1239 1299 1.447
0.58 0655 0681 0707 0733 0759 0785 0812 0838 0865 0833 0921 05943 0978 1010 1.042 1076 1113 1154 1202 1262 1405
0.59 0619 0645 0671 0697 0723 0749 0776 0802 06829 0657 0B85 0913 0943 0974 1.006 1.040 1.077 1118 1.166 1226 1.369
0.60 0583 0609 0635 0OUEG1 0687 0713 0740 0766 0792 0821 0849 0B77 0907 0938 0970 1.004 1.0417 1.082 1.130 1.190 1.333
0.61 0548 0576 0601 0O6B27 0653 0679 0706 0732 0758 0787 0815 0B43 0B73 0504 08936 097 1.007 1.048 10896 1.156 1.288
0.62 0516 054 0588 0554 0620 0646 0673 0699 0726 0754 0782 0B10 0840 0871 0903 0837 0874 1015 1083 1.123 1.266
0.63 0483 0509 0535 0561 0587 0613 0640 0666 0693 0721 0749 0777 0BOT 0838 0670 0.904 0941 0982 1030 1.090 1.233
0.64 D451 0474 0503 0529 0555 0581 0608 0634 0661 0689 0717 0745 0775 0BO6 D0B3B O0AB72 0909 0950 0998 1.068 1.201
0.65 0419 0445 0471 0457 0523 0549 057 0602 0629 0657 0685 0713 0743 0774 0806 0840 0877 0918 0966 1026 1.169
0.66 0.388 0414 0440 0456 0492 0518 0545 0571 0598 0636 0654 0682 0712 0743 0775 0809 0846 06887 0835 0995 1.138
0.67 0.358 0384 0410 0436 0462 0488 0515 0541 0568 0536 0624 0652 0682 0713 0745 0779 0B1&E 0857 0905 08965 1.108
0.68 0.3Z8 0354 0380 0406 0432 0458 0485 0517 0538 0566 0594 0622 0652 0683 0715 0.749 0.786 0827 0875 08535 1.078
0.69 0.299 0325 0351 0377 0403 0429 0456 0482 0509 0537 0565 0593 0623 0654 0686 0720 0757 0788 0846 0906 1.049
0.70 0270 0296 0322 0348 0374 0400 0427 0453 0480 0508 0536 0564 0584 0625 0657 0691 0728 0769 0817 0877 1.020
0.71 0.242 0268 0294 0320 0346 0372 0399 0425 0452 0480 0508 0536 0566 0597 0629 0663 0700 0741 0789 0849 0992
0.7z 0214 0240 0266 0292 0318 0344 031 0397 0424 0452 0480 0508 0538 0569 0601 0635 0672 0713 0761 06821 0964
0.73 0186 0212 0238 0264 0290 0376 0343 0369 0396 0424 0452 0480 0570 0547 0573 0607 0644 0685 0733 0793 0.936
0.74 0.159 0185 0211 0237 0263 0289 0316 0342 0369 0397 0425 0453 0483 0514 0546 0580 0617 0658 0706 0766 0.909
0.75 0.132 0158 0184 0210 0236 0262 0289 0315 0342 0370 0338 0426 0456 0487 0519 0553 0530 0631 0679 0739 0.88Z
0.76 0105 0.a31 0157 0.183 0209 0.235 0262 0288 0315 0343 0371 0399 0423 0460 04592 0526 0563 06 0UES2 0712 0855
o077 0.0¥3 0.105 0.131 o157 0183 0.209 0236 0262 0288 0317 0345 0373 0403 0434 0466 0500 0537 0578 0626 06385 0829
0.78 0052 0078 0,104 0130 0356 0982 0209 0235 0262 0290 0318 0346 0376 0407 0439 0473 0510 0551 0599 0659 0.802
0.79 0.026 0052 0078 0104 0130 0156 0183 0209 0236 0264 0292 0320 0350 0381 D413 0447 0484 0525 0573 0633 0.776
0.80 0.000 0026 0052 0078 0104 0330 0157 0183 0210 0238 0266 0294 0324 0355 0387 0421 0458 0499 0547 0609 0.750
0.81 0.000 0026 0052 0078 0904 03 0157 0.J984 0212 0240 0268 0.288 0329 0367 0.3%% 0432 0473 0527 0531 0.724
0.82 0.000 026 0052 0078 0105 01317 0158 0186 0214 0.242 0272 0.303 0335 0369 0406 0447 04895 0555 0.688
0.83 000 0026 0052 0079 0105 0132 0160 0188 0216 0246 0277 0309 0343 O3B0 0421 0469 0529 0.672
0.84 0000 0026 OUWS3 0079 D06 0934 0162 0,190 0220 0251 0283 0317 0354 0395 0443 0503 0.646
0.85 0000 027 0053 0080 0903 0136 0964 0.184 0225 0257 0.291 0328 0369 04417 0477 0.620
0.86 (R ] 0026 D053 0081 0108 0937 0167 0.188 0230 0264 0301 0342 0390 0450 0593
0.87 0000 DOZF 0055 DOE3 0111 0741 072 0204 0238 0275 0316 0364 0424 0567
0.88 0.000 D028 0056 0084 0114 0745 0177 0211 0248 02783 00337 0397 0540
0.89 000D 00Z8 0056 0086 0117 0143 0183 0220 0761 0309 0369 0512
0.90 0DDD 0028 0058 0089 0121 0155 0192 0233 0281 0341 0484
0.91 0000 0030 0061 0093 0127 0164 0205 0253 0313 0456
0.9z 0.000 0031 0.063 0097 0134 075 0223 0283 0426
0.93 0.000 0032 00686 0103 0144 0192 0252 0.335
0.94 D.000 0034 0071 0112 060 0220 0.363
0.9s5 0.000 0037 0079 0126 0186 0.329

Fig.3. Multipliers to Determine capacitor kilovars required for power factor correction
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Capacitor connection schemes research
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Fig.4. Capacitor connection scheme a,b-star;c,d-triangle
where 3 is the number of condenser phases; k is the coefficient that takes into account the decrease in

the power of the capacitors due to the difference in the rated voltage of the network; n is the number of
capacitors that must be switched on in Series; m is the number of capacitors to be selected that will be turned
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Fig. 5. Modern case of discharge of capacitors
Additional charges for non-compensation of reactive power
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Fig.6. Additional charges for non-compensation of reactive power
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Automatic device with a capacity of 200 kW before and after installation active and reactive energy change
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Fig. 7. active and reactive energy change before and after Automatic Device Installation
Determination of quality indicators was carried out on the device “Queen-01".
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Fig.8. Device ""Queen-01"".

We can see the voltage change by less than 5% in electrical energy consumers after the automatic start
compensation device is installed. And before installation, it can be seen that the voltage value decreases to
10% compared to the nominal state. By keeping the active power coefficient 0.95 in the naminal position, it
can be seen that the power wastes are reduced by 10-12%.

In conclusion, modern cases of reducing the waste of active power, reactive power supplies and
condenser batteries were studied by the correct selection of the reactive power source. As a result of the
studies, capacitor batteries with a reactive power source suitable for the object of research were selected.
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