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JIO IUTAHHSI KOMIIEHCALII PEAKTUBHOI IOTYKHOCTI BY3J1A
HABAHTAXKEHHSA MIPOMUCJIOBOTIO NIAITPUEMCTBA

YV oaniv cmammi po3g’azyemuvca npakmuyna 3a0aua no KOMneHcayii peakmueroi ROMyiCcHo-
cmi (PII) ey3na nasanmaoicenns yexa ximeupobnuymea. Ilpoeedeno oensd Hopmamuero npasosoi ba-
3U PO3PAXYHKIB 3a NePemoKU peaKmueHoi NOMYICHOCMI, NPOAHANIZ08AHO OOYINbHICMb Pecynt08aHHs.
PeaKmueHOI NOMYICHOCHI 3 MEMOK 3MEHWEHH 6MPam aKmuHoi CKiadosoi nomydxcuocmi. 3anpo-
NOHOBAHT MemMOOU Mma 3acobu pezyno8ants peakmueHo0 ROMYAICHICINIO Ma iX Micys 6CMAHOGIEHHS,
NPOAHANIZ08AHO 3 MOYKU 30PY MEXHIKO-eKOHOMIUHOI 00YitbHOCI 3anponoH06aHi Oii.

Knrouoei cnosa: Ooxcepeno, peakmusHa nomydxicHicms, Koepiyienm nomyoicrocmi, bamapes
CMAamudHUx KOHOEHCAMOPIB.

This article solves the practical problem of reactive power (RP) compensation of the load unit
of the chemical plant. The review of the normative legal base of calculations for reactive power flows
is carried out, the expediency of reactive power regulation is analyzed in order to reduce the losses of
the active component of power. The offered methods and means of regulation of reactive power and
their place of installation, the offered actions are analyzed from the point of view of technical and
economic expediency.

Keywords: source, reactive power, power factor, static capacitor bank.

IHocTanoBka npodaemMu

VY naHiil cTaTTi pO3TIAAETHCA poOOTa By3/1a HABAHTAXKEHHS MIAPHEMCTBA XiMIYHOTO BUPOO-
HunTBa. Llexosa miacranuis (LII1) ;xuBuThCA Big By3:10BOi pO3MOAUIBYOI MiACTAaHLIl, pO3TaLlIOBAHOI Ha
Teputopii minnpuemctBa, mo miHii 150 xB. Ha migcranmii BcraHoBneHi TpaHcdopmaTopu THIY
2xTJAHC-16500-150/6 kB. OcHOBHE HaBaHTa)XeHHsI Ha MIMHAX 6 KB — I1e aCHHXPOHHI JIBUTYHU Tra-
30/IyBOK 1 MOBIiTPOyBOK NOTYkHicTIO 630—800 kBT, a Takox Hacocu mo 500 kBT.

CrnoxuBaui 0,4 kB oTpUMYIOTH XHBIICHHA BiJ ABOX TpaHcpopmaTtopiB Tumy TM-2500-6/0,4
kB. HaBantaxenns mmH 0,4 kB ckiagaeThbes i3 HACOCIB, BEHTWIATOPIB 1 3aCYBOK, 10 IPUBOASATHCS B
Ji10 aCHHXPOHHHUMH JABUT'YHaMH Pi3HOI moTykHOCTi (Big 125 no 1,5 xBT). Cix Bkazatu, 110 CHHXpPOH-
Hi IBUTYHH 1 IBUTYHH IOCTIHHOTO CTPYMY BiZICYTHI.

AHaJi3 0CTaHHIX JOCTIIKeHb Ta MyOJriKamii

Amnanizyroun poOoTy By3/a HABAHTAXKEHHS 3 TOUKU 30pY CIIOKMBAHHS PEAKTHBHOI MOTYXHO-
cri (PII) BiamiTuMO, 110 KepenaMu peakTuBHOI notykHocTi ([IPII) sBisteThcst eHeprocucTema i vac-
TKOBO reneparopu BiacHoi TELl. Ane B cutyallii, sSika ckianacsi, KONX MOCTiITHO 3MiHIOIOTbCS KEpiBHi
BKAa3iBKH IOJI0 MUTAaHb EJIEKTPOCTIOKUBAHH [1], 0COOINBO 1€ CTOCYETHCS CHOKHMBAaHHS (TEHepallii)
PEaKTUBHOI MOTYKHOCTI, a TAKOXX 3pOCTalounX TapuQiB Ha €INEKTPOSHEPTiI0 Ul MPOMHUCIOBUX MiAI-
PHEMCTB, BUHHKA€E HEOOXiTHICTh y OIIYKY ONTUMAaJILHOTO BapiaHTy o komnencauii PIT [5].

DopMyJTHOBAHHS METH JOCTIIKEHHS

Bubip Tumy i moTyKHOCT1 JKepell peaKTUBHOI MOTYKHOCTI Ha OCHOB1 TEXHIKO-€KOHOMIYHOT'O
nopiBHsiHHA BapianTiB JIPII npu BizcyTHOCTI CHHXpOHHUX ABUTYHIB. OmiHka 3aTpat Ha nepenady PI1
o mepexkaMm eHeprocuctemu (MEC) He 31iHCHIOETBCSI, OCKUIBKH 1€ HE BUMAarae peKOHCTPYKIii ene-
MEHTIB CHCTEMH.

BukJsiax ocHoBHOTO MaTepianay

Po3paxyHKOBiI HaBaHTa)KEHHS By3J1a €JIEKTPONOCTauYaHHs CriokuBava 6 kKB. ACHHXpOHHI IBU-

ryau razonyBok tumy APII-630/6 kB i APMII-800/6 kB; koediuieHTH 3aBaHTakKeHHS B MeXKax
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0,8+0,9; koediuient notyxxknocti — 0,85. ACHHXpOHHI IBUTYHH HacociB Tuny A13-52—8 3 mapamer-
pamu — 500 xkBT; K,y = 0,65; cose = 0,90. Pa3om, cymapHe HaBaHTa>Ke€HHS Ha CTOpoHi 6 kB: mepma
c.m. — aktuBHe — 4310 kBT, peaktuBne — 2240 kBAp; apyra c.m. — aktuBHe — 4500 kBT, peak-
tuBHe — 2800 kBAp.

CrnoxwuBaui 0,4 xkB. XXusnenns Bix nBox tpanchopmaropis TM—2500/6 kB, 3araabHe HaBaH-
Ta)XeHHS Ha HU3bKil cTopoHi — 3730 kBT 12150 kBAp, posmoxineHe mo ABOM CEKLisAM IIWH Ipuo-
JIU3HO TIOPIBHY.

Sk panime 3a3Havanocs, mxepedamu PII manoro Bysna € eHeprocucrema i ABa reHepaTOpH
TEL tuny T—2—-12-2 nmotyxHictio o 12 MBT. PeakTuBHa MOTYXHICTH Bifl TeHEpaTOpiB MOXKe OyTH
OTpHMaHa B 0OMEXEHOMY 00’€eMi, OCKiIbKU OcHOBHA 3aaa4da TEL] 11e BUpoOiTOK TEII0BOI, a HE eIEeKT-
puuHoi eHeprii. 3a ymoB 3a0e3neueHHs PII ycix cmokuBayiB MiANPHEMCTBA y PO3PaXyHKOBUI BY30J1
Moxe Oytu nepenana PII mopsaky 1,5 MBAp. BinnosinHo, y JaHOMY By3I1i € 3Ha4Ha HEKOMIICHCOBA-
Ha PIL

V TenepilHiii Yac 3araJbHUIN MOPSAAOK PO3PaxXyHKIB 3a CIIOKUBAHHS (I€HEepalliio) peakTUBHOL
MOTYXXHOCT1 perflaMeHTyeThcsl BKaziBkaMu Minenepro Ykpainu Big 06.02.2018 poky Ne87 3 momos-
HenHaMu HKPE Bix 28.01.2021 poky, sika BHecTIa YTOYHEHHS Y TOPSIOK pO3PaxyHKiB, BKa3aBIIH, 110

. 3T1IHO JII0YOMY 3aKOHY HE IependavaeThesl IiaTa 3a peakTUBHY MOTYXHICTh, ajie nepenoadaeTs-
csl TUIaTa 3a CIIOKMBAHHS (TeHepallilo) peakTUBHOI MOTY)KHOCTI criokuBadamuy». [Ipu npoMy xoedimi-
€HT MOTYXKHOCTI, III0 PEKOMEHTYEThCs, TOBUHEH OyTH cos@=0,97 (cepemaboMicssunmii) ado tgp,=0,25.

BusHaunBIIM BeNMYMHY HaBaHTaKEHHs By3Ja enekrponocradanus (P = 12540 kBt; Q = 7210
kBAp), orpumaemo hakTnuHe 3HaYCHHS KoeillieHTa MOTY>KHOCT1

7210
tg,, =——=0,57 abo cos, =0,87.
8¢ = 12540 ¢

BignoBigHo, mpr HOpMaTHBHOMY 3HaueHHI KoeginieHTta noTyxHocti Bix CEM moxe OyTtn
orpumana PII
Op = P-tgp, =12540-0,25=3140 kBAp.

Toni HeKoMIIEHCOBaHa peakTUBHA MOTYKHICTh By3/1a HABAaHTAXEHHS CKIIAZe
7210 — 3140 = 4070 xBAp.

Otpumane 3Ha4eHHS MOXKe OyTH 3MeHIIeHo Ha Bennuuny PII, orpumany Bin TELL, ane npuii-
MAaIO4d J0 yBaru MOXJIHBY 3MiHy pesxkumy podotu TELL, a BinnosigHo, i HectabinbHy nepenauy PII no
BYy3JIa HABaHTAXEHHS, JOLUIBHO Y MOJANBLIMX PO3pAaXyHKaX BUXOAWTH 3 HEOOXiOHOCTI KOMIIEHcawil
PII y Bxazanomy po3mipi.

Takum unHoM, MOxuBUMHU JKepenamu PII moxyrs Oytu eneprocuctema — 3140 kBAp i
Oarapei cTaTMYHUX KOHAEHcATopiB NOTYxHIicTI0O — 4070 kBAp, siki He0OX1AHO BCTAHOBUTH Ha CTO-
poni 6 kB 1 0,4 xB.

OorpyuryBanHs BapianTy kommencanii PII. Ilpu po3s’s3aHi TeXHIKO-€KOHOMIYHOT 3a7a4i
BHUOOpY 3ac001B KOMIIEHCAIIil pO3IIIAAAIOThCSl HACTYIHI peXXuMHU pobotu [1]: pexkum HalOIIbIINX pea-
KTUBHUX HAaBaHTAXEHb MIANPHUEMCTBA 1 PEKUM HAHOUIBIINX aKTUBHUX HABaHTAXXEHb €HEPTrOCUCTEMHU.
Hns uporo CEM mnoBuHHA 3agaTH HiIOPUEMCTBY 3HAUYEHHS PEAKTHUBHOI MOTYXHOCTI (., SIKE Ha3HUBa-
€THCS BXITHOIO PEAKTUBHOIO MOTYKHICTIO [2], 1 mpu BHOOpP1 IpUCTpoiB KOMITEHCALlil TIOBUHHA JIOTPHU-
MyBatucst BuMora O<(Q,. Y Toil xe 4ac y pexxumMi HalOUIbIIOro akTuBHOro HaBantaxkeHHss CEM He-
00ximHO moTpuMyBaTUCT YMOBH O>(0,in.

Bume 6ymno Bkazano, 1o BuOip 3aco6iB JIPII qorinbHO BUKOHYBATH, BUXOISYH 13 HEKOMIICH-
coBaHoi PII y posmipi 4070 kBAp = 4,07 MBAp. 3 BpaxyBaHHsIM Koedili€eHTa MiIABUIIECHHS HAMIPYTH
Mepexi Ha 5% i3-3a perymotodoro edpexty HaBaHtaxkeHHA (Ky = 1,1 I HOTY>KHUX aCHHXPOHHHX
JBUTYHIB), MAaKCUMaJIbHE 3HaUeHHs KoMiteHcyrouoi PII ckiazne

Ox=4,07 -1,1 =4,48 MBAp.

Umcno ronuH MakCUMalbHUX BTPAT, SIKE BU3HAYAETHCS 32 BIIOMUM BUpPaXeHH:M [1] 3 Bpaxy-
BaHHSIM MaJlo 3MiHHOro rpadika Q(f), s XiMidHOro BUpoOHHITBA Oyzae nopiBHioBaTH 7= 5400 ro-
mvH. KoediieHT cymillleHHS PeaKTUBHOIO HABaHTA)KEHHS MIANPHUEMCTBA 3 MaKCHMyMOM HaBaHTa-
YKEHHSI €HEeProCUCTeMH (TIPUXOIUTHCS Ha 18 TonnH) TOpiBHIOE
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2 2
=%=ﬂ=0,682. (1)
0F 4,487

3rigno [1], muToma BapTicTh BTpaT akKTHBHOI MOTYKHOCTI Cj ABISETHCS OCHOBHOIO BEITHYH-

HOIO IIPY BHKOHAHHI TEXHIKO-€KOHOMIYHUX PO3PAaXYHKIB MO €JIEKTPOCIOKUBAHHIO
Co=0(a-Ky + 7). 2)

Tyt koediuieHT 301IbIIEHHS BAPTOCTI BTPAT y CUCTEMIi O BU3HAYAETHCS 3 BPAXyBaHHIM CyMH
Brpat mist JIEII-150 kB (mopsinky 1,5%) 1 cknagae

0=1+0,02-AE=1+0,02-1,5=1,03.

[Tutomi BuTpatu o Ha 30inbIIeHHS noTyx)HOcTel y CEM 11t mOKpUTTS BTpaT akTUBHOI HO-
TYXKHOCT1 BU3Ha4YeH1 Ha OCHOB1 TUPEKTUBU MiHeHepro Ykpainu Ha norounuit (2022) pik. Tak, miany-
€THCS1 BBECTH TIOTYXHOCTEH 110 BUPOOHHULTBY enekTpoeHeprii 6mu3bko 700 muH. kBr—rox (mpubnusno
210 MBT) 3 06’emom ¢inancyBanus y 3450 MiH. TpH., 3 sKUX 25% CHIpsIMOBY€ThCS Ha T€HEPYIOYi 1O~
Tyx)HOoCTi. Toal MUTOMI BUTpaTH HA IOKPUTTS BTPAT aKTUBHOI IOTY>KHOCTI CKIIAAYTh

3450-10°-0,25
oQ=—

210-10°

Koediuient f — nuromMux BUTpaT Ha BHPOOITOK eJIeKTpOoeHeprii, 3a AanuMu [1] mopiBHIOE
co01BapTOCTi eNeKTpOeHeprii Ha MHMHAX eneKkTpocTaniii. Busnaunmo 3 3a omyOnikoBaHUMH JaHUMHU
Minenepro VYkpainu 3a 2021 pik, ne BKazaHUM 3araidbHUl 00’€M BHPOOHHLITBA €NEKTPOEHepril
(157 mnpa. kBr-ron) i gom BupobruiTea Ha AEC i1 TEC, Bignosimao 80,4 (51,25 %) 1 55,26 (35,2 %)
mipa. kBr-roa. Bapricts 1 kBr—ron. na AEC nopisaioe 0,72 rpa/kBT-rox (3 BpaxyBaHHSM MOJATKY
Ha npuOytok 1 [11IB), minst TEC ananoriuno — 1,25 rpu/kBt—Tox, Toai cobiBapTicTh eneKTpoeHeprii
crnamatume: st AEC — 0,434 rpu/kBr-roxn, mis TEC — 0,775 rpu/kBr-rox. CepenHno3BaxkeHe
3Ha4yeHHs cobiBapTocTi | KBT-Ton BU3HavyaeThCs 3 BpaXyBaHHAM 00’ €MiB BUPOOHHUIITBA EJIEKTPOEHED-
ril Ha JaHUX MMIIPUEMCTBaX, BOHO ckimagatume — 0,573 rpa/kBt—ron. Toxi mutoma BapTicTh BTpaT
aKTHBHOI MTOTY>KHOCTI Oyze (2)

C, =1,03(4110-0,682 +0,573-5400) = 6075 rpu/xBT. @)

Busnavaemo [3] BennunHy 1OJATKOBUX BTpAT aKTHBHOI MOTYKHOCTI B JIiHil 1 TpaHC(OpMaTO-
pax npu nepenadi peakTuBHOI NOTy)HOCTI Bix CEM 110 By3na HaBaHTa>KeHHS

APy =22 1070y -0y + 51070 )
ne Oy — PII, mo cnoxuBaeThes iexamu XiMBupoOHuITBa — 3,14 MBAp; Ok — MOMaTKOBO KOMIIEH-
cytoua PII — 4,48 MBAp; R — cymapHuii omip JiHii 1 TpaHchopMaTopiB Bif LEHTPY KUBJICHHA IO
po3paxynkoBoro By3ia — 11,8 Om (3a manumu BI'E minmpremcrsa).

3 BpaxyBaHHSM HiJICTaHOBKH 3Ha4yeHb Y (5) orpumaemo APy,= 18,1 kBT, Toni BapricTth goaart-
KOBHX BTpaT enekTpoeneprii npu nepenaui PII cknagatume

C=Cy- APy, =6075 - 18,1 = 109,9 tuc.TpH.

Bubip BapianTy nepenaui PII 3i croponu 6 kB na 0,4 kB. Posrnsgaemo Bunanok, konu CJJ
BiACYTHIHN 1 enuHUM JuKepenoM PII moxyte Oyt Tinbku Oatapei cratmuHux koHgeHcaropiB (BCK).
MosxnuBi BapianTi: ue ycraHoBka BCK Ha croponi 6 kB i nepenaua PII yepe3 noHmxyBanbHi TpaHc-
¢dopmaropu ado ycranoBka BCK Ha ctoponi 6 kB 1 0,4 kB. Ockinbku po3noauibuuii npuctpiii 0,4 kB
[eXy XiIMI9HOTO BHPOOHUIITBA JIFOUMH 1 cXeMa He MOTpedye ChemialbHuX 3MiH, TO HEOOXiTHO BU3HA-
gutu PII, sixy moxxna nepenatu y PI1-0,4 kB uepe3 noHmxyBasibHi TpaHCPOpMATOpH, BUKOPHUCTOBY-
104Yu BUpaxeHHs [3]:

M

=4110 rpu/kBT. 3)

Qz\/(zv.K3 .S%-p, )2 =\/(2.o,86.2,52 —3,73)2 = 2,15 MBAp,

ne N — xinbkicts TpancdopmaropiB (N = 2); K; — xoedimieHT 3aBaHTax)eHHs Tpanchopmatopis (K;
= 0,86); P) — MaKkcuMaJbHa aKTUBHA MTOTYXHICTh HaBaHTaxKeHHs (Py,= 3730 xBT).

PesynbpTratu pozpaxynky nokasany, mo B PI1-0,4 kB moxxHa nepenatu HeoOXiAHY PEaKTUBHY
noTyXHicTs B 00°eMi Or = 2,15 MBAp, To0T0o Heobxiguocti B ycranoBui BCK Ha croponi 0,4 kB —
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Hemae. BinnmoBinmHo, HEOOXiIHO BU3HAYMTH BEMUYMHY 3aTpar Ha ycraHOoBKY BCK y posmoaiipuomy
npuctpoi 6 kB nexosoi miacranuii, moryxHictio menuie 4480 kBap.
Kommnektni konaencaropHi ycranoBku (KKY) 6 kB nmoctauaerbest 6€3 BBIZHOTO IPUCTPOIO,
TOMYy JUIs mipuegaHaHHs o0 mmH PII-6 kB migcraniiii HEOOXiqHO JOMATKOBO IependadaTd KaMmepy
KPII. Po3paxynkoBa BennunHa BUTpat Ha yctaHoBKY KKY Moxe Oyt Bu3HaveHa 3a popmyioro [5]
3 = 30+31 . QK, (7)
TaK K BUTPATH SBIIOTHCS JIHIHHOIO (DYHKIIEIO TIOTYKHOCTI reHepyeMOi 6aTapei KOHAEHCATOPiB.
Tyt 3,=E - Ko, TpH
U 2
3 = E-Ky[ 5 J +CyPgy, TPR/MBAD, )

ne E = 0,223 — pennuuHa MIOPIiYHUX BigpaxyBaHb; Ko= 8 THC. IpH. — BapTIiCTh BBIAHOTO MPUCTPOIO;
K, = 16-10° rpu/MBAp — mroma Bapricts KKY; Co= 6075 rpa/kBT — BapTicTh BTpaT aKTHBHOI
NOTYXHOCTI; Pggx= 2,3 KBT/MBAp — nutoMi BTpaTH aKTHBHOI MOTY>KHOCT1 y KoHAeHcaTopax; U =
5,9 kB — Hanpyra mepexi y myHkri npuegaanas bCK.
Po3paxyHok 3a (8) mokaszaB HacTyIHE
0,98Y’
3=0,223-8,0+|0,223-16-10° ({—SJ +6075-2,31-1,125=20995 1pH.

B

Tyt px= 1125 xBAp — notyxHicts oaniei HeperympoBaHoi cekiii BCK, ycboro cekiitit BCK — qotu-

PH, I YCTAaHOBKH I10 JIBi HA KOXKHY CEKILi0 IHH. TakuM 4MHOM, CyMapHi BUTPAaTH HA yCTaHOBKY 4—X

cekuiit BCK cxnagatumyts 3 = 83980 rpu (83,98 tuc. rpH). [lopiBHSIBIIM L BUTpATH 13 BUTpaTaMH Ha

nepenaqy PII Bigx MEC (109,9 tuc. rpH) 6aurnmo, mo ycranopka bCK Ha mifgcraHmii 1exa XiMBUpoO-

HUITBA OUIBII eKOHOMIYHA 1 11 eeKTUBHICTH Oy/e 3poCTaTH y JOBrOTPHUBAJIii IIEPCIIEKTHBI.
BucHOBKH Ta mepcNeKTHBH NMOAAJIBLIINX AOCTIKEHb

1. ¥V cTarTi npuBeneHo aHali3 CUTYallil 3 KOMIIEHCALI€I0 PEAKTUBHOI IOTYXHOCT1 Ha IPOMHC-
JIOBUX MIATIPHEMCTBAX YKpaiHH.

2. BukoHaHHS po3paxyHKy JO3BOJMIIN BU3HAUUTH Oinbin edexTuBHE pxepeno PII s peans-
HOT'O By3Jla HAaBaHTAXEHHS MiANPUEMCTBA, B SIKOCTI SIKOTO peKOMeHA0BaHa ycraHoBKa OaTtapeid CK Ha
cTOpoHi 6 KB.

3. Po3paxyHku mokasand, mo OiIbIl €KOHOMIYHUM BapiaHTOM SBIISETbCS YCTAaHOBKA YOTH-
prox KKY moryxwictio 1125 kBAp koxHa, 1110 J03BOJISIE TOBHICTIO MOKPUTH MOTpedH By3na y PIL
[Ipn upoMy TakoX BpaxoBaHi BUMOTH €HEPrOCHCTEMH 3a MiHIMaJbHUM cnoxkuBaHHsIM PII B 00’emi
3140 kBAp B roguHu MiHIMaIbHOI aKTUBHOT HABaHTAKEHHS €HEPrOCHCTEMH.
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ON THE ISSUE OF COMPENSATION OF THE REACTIVE POWER LOADING
UNIT OF THE INDUSTRIAL ENTERPRISE
Khmelnytskyi E., Klyuyev O., Shramko Yu., Dekhtiar K.

Abstract

This paper solves the practical problem of reactive power (RP) compensation of the load unit
of the chemical plant. The peculiarity of this node is the presence of powerful asynchronous motors in
the absence of synchronous machines.

The load node is powered by a node substation located on the territory of the enterprise, on a
150 kV transmission line. Two step-down transformers TDNS—1600-150 / 6 kV, power supply load
0,4 kV from two transformers TM-2500-6 / 0.4 kV are installed at the settlement substation.

The total active load of the unit is 12,540 kV, reactive — 7,210 kVAr. Currently, the main
source of RP for the node is the power supply system (SPS) and partially generators of its own thermal
power plant (TPP) with a capacity of 2-112 MW.

As you know, factory TPP are sources of thermal energy for the technological needs of
enterprises with low electricity production, so the possible task of choosing the best source of reactive
power.

The situation in the supply of electricity to industrial enterprises of Ukraine is complicated, it
is determined by the ever-increasing tariffs for electricity, and is also regulated by the instructions on
compensation of RP.

Here it is necessary to note the latest instructions of the Ministry of Energy of Ukraine dated
06.02.2018 Ne 87 and the NERC supplement dated 28.01.2018, which regulate the procedure for
settlements for the generation (consumption) of reactive power by industrial enterprises. A feature of
the new methodology is the determination of the economic equivalent of reactive power (EERP),
taking into account the cost of active energy.

Based on the standard power factor (according to the new method tg—0.25), the reactive power
from the SPS for the load unit can be obtained in the amount of 3140 kVAr. Uncompensated RP in the
amount of 4070 kVAr, and taking into account the increase in load by 5% — 4480 kVAr, it is
advisable to compensate at the expense of the own needs RP.

Given the above, the best option to compensate for the RP of the load node are the capacitor
banks (BSC) to the lack of synchronous motors to drive the technological mechanisms of the
enterprise.

The classical method of technical and economic calculations for reactive power compensation,
set out in the works of F.F. Karpova and L.V. Litvak, provides for the definition of such a parameter
as the cost of active power losses, which includes the following components: oo — specific costs due
to the expansion of SPS to cover losses of main power (UAH / kW) and B — specific costs of
electricity generation (approximately equal to the cost of electricity on power plant tires (UAH /
kWh)). Determining the values of these components is significantly difficult to the lack of systematic
data on the cost of electricity, especially in the requirements of the Ministry of Energy for the purchase
of energy from renewable sources, which may affect the accuracy of some data, but not essential.

According to the calculations: indicator o = 4110 UAH / kW, B = 0,573 UAH / kW and the
specific cost of active power losses Co= 6075 UAH / kW. Then the amount of costs for the transfer of
reactive power from the power center to the voltage node will be 109.9 thousand UAH.

Of the two options for installing BSC on the 6 kV or 0.4 kV side, you should choose the
option of transmission of RP through step-down transformers TM-2500-6 / 0.4 kV, which is
confirmed by the calculations performed (certainly take into account the significant difference in BSC
cost of 0.4 kV).

Estimated costs for the installation of BSC on the 6 kV side are: 4x20995 = 83980 UAH,
taking into account the cost of the input device and the battery of capacitors with a capacity of 1125
kVAr. For each section of 6 kV busbars, two sections of over-regulated BSC are installed, as with a
stable reactive load, if necessary, one section of capacitors can be completely disconnected.
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As you can see, a more economical option is to install BSC at the enterprise in the load node,
taking into account the SPS requirement for consumption of RP in the hours of minimum active load.
In the long run, this technical solution gives a significant economic effect.
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