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JIO IUTAHHS KOMIIEHCALII PEAKTUBHOI IOTYKHOCTI BY3J1A
HABAHTAKEHHSA TPOMUCJIOBOTO NI AITPUEMCTBA

YV oaniu cmammi posg’azyemuvca npakmuuna 3a0a4a no KOMneHcayii peakmueHoi ROMyi#CHO-
cmi (PI) eéy3na nasanmasicenns yexa ximeupoonuymea. Ilposedeno oenso HopmamugHo npasosoi oa-
3U PO3PAXYHKIB 3a NEPEemOKU PeaKmueHoi NOMYAICHOCMI, NPOAHANIZ08AHO OOYINLHICMb Pecynt08aAHHS.
PeaKmueHOi NOMYNCHOCTI 3 MEMOK 3MEHWEHH 6MPam aKmuHoi ckiadosoi nomydxcuocmi. 3anpo-
NOHOBAHI MemMOOU ma 3acobu pezylio8ants peakmueHo NOMYAICHICINIO MaA iX MicYys 8CMAHOGIEHHS,
NPOAHANIZ308AHO 3 MOYKU 30PY MEXHIKO-EKOHOMIUHOT 00YLTbHOCI 3anPpONOHOBAHI Oii.

Knrwouosi cnoea: ooicepeno, peakmusHa nNOmysiCHiCmy, Koe@iyichm nomyxicHocmi, bamapest
CMAamu4HUx KOHOEHCAmopie.

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 mpo0JjemMn

VY naHiil cTaTTi pO3rIAAAETHCSA poOOTa By3j1a HABAHTAXKEHHS MIANPHEMCTBA XIMIYHOIO BUPOO-
HunTBa. Llexoa miacranuis (LII1) ;xuBuThCA Big By3710BOi pO3MOAUTBEYOT MiACTAHIIIl, pO3TALlIOBAHOI Ha
TepuTopii mignmpuemcTBa, no miHii 150 kB. Ha mixcranuii BcTaHoBieHI TpaHC(hOPMATOpPH THILY
2xTHAHC-16500-150/6 kB. OcHOBHE HaBaHTaXKeHHS HA MMHAX 6 KB — 11 aCHHXPOHHI ABUTYHH Ta-
30/IyBOK 1 MOBITPOAYBOK NOTY)HIicTIO 630—800 kBT, a Takox Hacocu mo 500 kBT.

Cnoxwusaui 0,4 kB oTpumyroTh >xuBIIeHHS Bif 1BOX TpaHcgopmatopiB Tuy TM—2500-6/0,4 kB.
Hapanraxenns mmn 0,4 kB cknagaeTses 13 HacociB, BEHTWIISITOPIB 1 3aCYBOK, 110 IPUBOIATHCS B Ai10
ACHHXPOHHMMH JIBUTYHAMH Pi3HOI motyxxHocTi (Bin 125 mo 1,5 kBt). Cnix BKazaTH, 1m0 CHHXpPOHHI
JBUTYHU 1 JBUTYHU IOCTiHHOTO CTPYMY BiICYTHi.

AHaJIi3 0CTaHHIX JOCTIIKEeHb Ta MyOJaikanii

Amnanizyroun poOoTy By3/1a HaBaHTaXEHHS 3 TOUKU 30py CIIOKMBAHHS PEAKTUBHOI MOTYXKHO-
cti (PII) BigmiTHMO, 110 HKepenamu peakTUBHOI moTyxHocTi (JIPIT) siBnsieThcst eHeprocucTeMa i yac-
TKOBO reneparopu BiacHoi TELl. Ane B cutyaii, sika cKianacs, KOJIU MOCTIHHO 3MiHIOIOTBCS KEepiBHI
BKAa3iBKH 100 MUTaHb ENEKTPOCTIOKUBAHHS [1], 0COONNBO L€ CTOCYEThCS CHOKHUBaHHS (TEHepallii)
PEaKTUBHOI MOTYKHOCTI, a TAKOXK 3POCTAIOUMX Tapu(iB HA €IEKTPOSHEPTIIO IS IPOMHUCIIOBHUX MifM-
PHEMCTB, BUHHKA€E HEOOXiTHICTh Y TIOLIYKY ONTUMAalbHOTO BapianTy no komnencanii PII [5].

@DopMyTHOBAHHS METH 10CIIIKEHHS

Bubip Tumy i HOTYXHOCTI JDKepen peakTUBHOI MOTYKHOCT1 Ha OCHOBI TEXHIKO-EKOHOMIYHOTO
nopiBastHHA BapianTiB [IPII nmpu BiACyTHOCTI CHHXpOHHUX ABUTYHIB. OmuiHka 3aTpaT Ha nepegady PII
no mepexam eHeprocuctemu (MEC) He 31iliCHIOETBCS, OCKUIBKH 1€ HE BUMarae peKOHCTPYKLIi erne-
MEHTIB CHCTEMH.

Bukisax ocHoBHOrO MaTepiaiay

Po3paxyHKOBI HaBaHTaXEHHS By3J1a €IEKTPONOCTavyaHHA crioxkuBaua 6 kB. ACHHXpOHHI JBU-

ryau razonyBok tuiry API1-630/6 kB i APMII-800/6 kB; koedilmieHTH 3aBaHTaXXCHHS B MEXKax
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0,8+0,9; koedinient motyxxkHocti — 0,85. ACHHXPOHHI IBUTYHH HacociB Tuy A13-52-8 3 mapamer-
pamu — 500 xkBT; K,y = 0,65; cose = 0,90. Pa3zom, cymapHe HaBaHTa>KeHHS Ha CTOpoHi 6 kB: mepma
c.1. — aktuBHEe — 4310 kBT, peaktuBae — 2240 kBAp; npyra c.m. — aktuBHe — 4500 kBT, peax-
tuBHe — 2800 kBAp.

CrnoxwuBaui 0,4 xkB. XXusnenns Bix nBox tpancpopmaropiB TM—-2500/6 kB, 3aranbHe HaBaH-
TakKeHHs Ha HU3bKii cTopoHi — 3730 kBT 1 2150 kBAp, po3moxineHe mo ABOM CEKLisM IIWUH TpUO-
JIU3HO TIOPIBHY.

Sk panimre 3a3Havanocs, mxepenamu PII maHoro Bysna € eHeprocucreMma i Ba T€HEpaTOpH
TEL tuy T-2—-12-2 motyxHicTtio o 12 MBT. PeakTBHa NOTYXHICTb BiJ reHepaTopiB Moxe OyTu
oTprUMaHa B 0OMexeHOMY 00’ eMi, OCKUTbKU OcHOBHA 3a7a4da TEL] 1ie BupoOiTOK TEII0BO1, a HE €IeKT-
puuHoOi eHeprii. 3a ymoB 3a0e3neueHHs PII ycix cnokuBaviB miAmpreEMCTBA Y PO3PaxyHKOBHI BY30JT
Moxe Oyt nepenana PII mopsiaky 1,5 MBAp. Binnosigno, y 7anoMmy By3Jli € 3HaUHa HEKOMITEHCOBa-
Ha PIL

V TenepiuiHiii yac 3araJbHUNA MOPSAAOK PO3PAXYHKIB 3a CIIOKUBAHHA (IeHepalliio) peakTUBHOI
MOTYKHOCT1 perfiaMeHTyeThbcsl BKa3ziBkaMu MiHnenepro Ykpainu Big 06.02.2018 poky Ne§7 3 momos-
HenHssmMu HKPE Bix 28.01.2021 poky, sika BHeca YTOYHEHHsI Y TIOPSIIOK pO3paxyHKiB, BKa3aBIIH, 110
«... 3TiIHO JII0YOMY 3aKOHY He IepeadadaeThcs I1aTa 3a PeaKTHUBHY MOTYKHICTb, ajie ependadyacTb-
sl TIaTa 3a CIIOKMBaHHSA (TeHepallilo) peakTUBHOI MOTYKHOCTI criokuBauaMu». [Ipu npomy xoediri-
€HT MOTYXKHOCTI, 1[0 PEKOMEHTYEThCS, TOBUHEH OyTu cos@=0,97 (cepemabomMicssunmii) abo 1gp,=0,25.

BusHauMBIIM BeNWYMHY HaBaHTaKEHHS By3ina enekrponoctadans (P = 12540 kBt; Q = 7210
kBAp), orpumaemo akTuuHe 3HaYEHHS KoedilieHTa MOTYKHOCTI

o = 7210
80 " 12540

BignoBigHo, mpu HOpMAaTHUBHOMY 3HaueHHi KoeginieHta motyxHocTi Bin CEM moxe Oytn

orpumana PII

=0,57 ab6o cosg = 0,87.

Op = P-tgp, =12540-0,25=3140 kBAp.
Toni HekoMIIeHCOBaHa peakTUBHA MOTYKHICTh By3J1a HaBaHTaXEHHS CKIIae
7210 — 3140 = 4070 xBAp.

OTtpumane 3Ha4YeHHA MOXKe OyTH 3MeHIIeHo Ha Bennunny PII, orpumany Bin TELL, ane npuii-
MAalO4H J0 yBaru MOKJIHBY 3MiHy pexxumy podoru TELL, a BiamoBigHo, i HectabibHy nepenaay PII mo
BYy3Jla HAaBaHTa)XEHHsI, JOLIFHO y MOJAIBLIMX PO3paXxyHKax BUXOIUTH 3 HEOOXIAHOCTI KOMIIEHcAamil
PII y BkazaHnomy po3Mipi.

Taxum ynHOM, MOXIHBUMU JKkepenamu PIT moxyts Oytn eneprocuctema — 3140 xBAp i
Oatapei CTaTUYHUX KOHAEHCATOpiB MOTYXHicTI0O — 4070 kBAp, siki HeoOXiZHO BCTAHOBUTH Ha CTO-
poni 6 kB 1 0,4 xB.

OorpynryBanus Bapianty kommnencauii PII. IIpu po3B’s3aHi TexHIKO-eKOHOMIYHOI 3a7a4i
BHOOpY 3ac00iB KOMIIEHCAIIl pO3IIIAAaI0TECS HACTYITHI PeKUMHU poOOoTH [1]: peskum HalOIIbIINX pea-
KTUBHUX HaBaHTAXXCHb MIANPHEMCTBA 1 peKUM HAHOUIBIINX aKTUBHUX HaBaHTa)KEHb EHEPTOCHUCTEMHU.
Jnsa nporo CEM moBuHHA 3a1aTH TiANPUEMCTBY 3HAYEHHS PEAKTUBHOI MOTYXKHOCTI (J,, SIKE Ha3UBa-
€ThCS BXIHOIO PEaKTUBHOIO MOTYXKHICTIO [2], 1 mpu BUOOpPi1 MpHUCTPOIB KOMIIEHCALlii TOBUHHA JOTPH-
MmyBaTucs BuMorun O<(Q,. Y Toi ke Jac y peXuMi HalOuIbpIIoro akTuBHOro HaBantakenus CEM He-
00ximHo morpumyBatucs yMOBH O>Q.pin.

Bume O0ymno Bkazano, 1o Bubip 3aco6is JIPII gominkHO BUKOHYBAaTH, BUXOASYH i3 HEKOMIICH-
cosanoi PI1 y po3mipi 4070 kBAp = 4,07 MBAp. 3 BpaxyBaHHsAM KoeQillieHTa MiIBUILECHHS HAIPYTH
Mepexi Ha 5% i3-3a perymorodoro epexry HaBaHTaxkeHHs (Ky = 1,1 Ui MOTY>KHUX acCHHXPOHHHX
JIBUTYHIB), MAKCUMalIbHE 3HAa4eHHsI KomrieHcytouoi PII ckmane

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

Ywucno ronuH MaKCUMAaIbHUX BTPAT, SIKE BU3HAYAETHCS 3a BIIOMUM BUpaKeHH:sM [1] 3 Bpaxy-
BaHHSIM Masio 3MiHHOrO rpadika Q(f), ans XiMiuHOro BUpOOHHITBA Oyzae nopiBHioBaTH 7 = 5400 ro-
avH. KoediieHT cyMillleHHS pPeakTUBHOIO HAaBaHTA)KEHHS MiIAMPHEMCTBAa 3 MaKCUMyMOM HaBaHTa-
KEHHS eHeprocucTeMu (IPUXOIUThCs Ha 18 ToauH) AOpiBHIOE
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0% 3,70
0F 4,48
3rigno [1], muTomMa BapTicTh BTpAT aKTUBHOI MOTYKHOCTI Cj SBISETHCS OCHOBHOIO BEITHYH-

HOIO IPU BHKOHAHHI TEXHIKO-€KOHOMIYHUX PO3PAaxXyHKIB MO €JIEKTPOCHOKUBAHHIO
Co=06(a-Ky +p-7). 2)

Tyt koedinieHT 301IbIICHHS BApTOCTI BTPAT Y CUCTEMI O BU3HAYAETHCA 3 BPaxXyBaHHIM CyMH
Brpat st JIEIT-150 kB (mopsinky 1,5%) i cknamae

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

[Tutomi BuTpaT o Ha 30UITbIIeHHS MoTyx)HOcTell y CEM ans moKpuTTS BTpaT aKTUBHOI I1O-
TYXXHOCTi BU3Ha4eHi Ha OCHOB1 TUPEeKTUBU MiHeHepro Ykpainu Ha nmotounuii (2022) pik. Tak, niany-
€TbCS BBECTU MOTYKHOCTEH 110 BUPOOHHUITBY elekTpoeHeprii 6im3bko 700 miuH. kKBT-roa (mpubausno
210 MBT) 3 06’emom ¢pinancyBanHs y 3450 MuH. TpH., 3 SKHX 25% CIIPsMOBYETHCS HA TEHEPYIOUi MO-
Ty*)HOCTi. ToAl TUTOMI BUTpATH HA MMOKPUTTSI BTPAT aKTUBHOI OTYKHOCTI CKJIAAYTh

3450-10%-0,25
Qa=—F

210-10°

Koediuient f — nuToMHuX BUTpaT Ha BUPOOITOK eNEeKTpoeHeprii, 3a AaHuMmu [1] mopiBHIOE
co0iBapTOCTi elneKTpoeHeprii Ha MMHAX eneKkTpocTaHlii. Busnaunmo 3 3a omyOniKoBaHUMH JaHUMHU
Minenepro Ykpainu 3a 2021 pik, ae BKa3zaHWM 3aranbHUA 00’€éM BHPOOHMITBA €IEKTPOEHEPTii
(157 mapa. kBr-ron) i gomi BupoouunTea Ha AEC i TEC, Bignosiguo 80,4 (51,25 %) 155,26 (35,2 %)
mipa. KBr-roa. Bapricts | kBr—ron. na AEC nopisaioe 0,72 rpa/kBT-Ton (3 BpaxyBaHHSIM TMOAATKY
Ha npuOytok 1 [11AB), nist TEC ananoriuno — 1,25 rpu/kBr—roz, Toai cobiBapTicTh eleKTpoeHeprii
cknanatume: a1 AEC — 0,434 rpa/kBr—ron, mist TEC — 0,775 rpa/kBr-ron. CepenHbo3BaxkeHe
3Ha4YeHHs cobiBapTocTi | KBT-Ton BU3HaYaeThCs 3 BpaXyBaHHSAM 00’ €MiB BUPOOHHIITBA €JIEKTPOCHEP-
rii Ha TaHUX MiANPHEMCTBAX, BOHO ckinagatume — 0,573 rpu/kBr—roa. Toai muToma BapTicTh BTpaT
AKTUBHOI IOTY>KHOCT1 Oyze (2)

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

Busnavaemo [3] BennunHy 10JaTKOBUX BTpaT aKTUBHOI MOTYKHOCTI B JiHii 1 TpaHCcopMaTo-
pax mpu nepenavi peakTuBHOI NOTy)HOCTI Bix CEM 1o By3na HaBaHTa)KeHHS

APy =Z210°-0y -0y + 51070 )
ne Qo — PII, mo cnoxuBaeThest niexamu XiMBupoOHunTBa — 3,14 MBAp; Ox — 101aTKOBO KOMIICH-
cytoua PII — 4,48 MBAp; R — cymapHuii omip JiHii 1 TpaHchOpPMATOPiB BiJ LEHTPY >KUBIICHHS /10
po3paxyHkoBoro By3zna — 11,8 Om (3a nanumu BI'E minnpuemcrsa).

3 BpaxyBaHHSAM ITiJICTAHOBKY 3Ha4YeHb y (5) orpumaemo APy, = 18,1 kBT, TOzi BapTicTh H0oAaT-
KOBHX BTpaT enexktpoeneprii npu nepenaui PII cknagatume

C=Cy- APy = 6075 - 18,1 = 109,9 Tuc.rph.

Buo6ip BapianTy nepenaui PII 3i croponun 6 kB Ha 0,4 kB. Po3riasnaemo Bunanok, ko CJJ
BifCyTHIH 1 enuHuM pKepenoM PII moxyTe OyTu Tinbku Oatapei ctatnunux konaeHcatopiB (BCK).
MosxnuBi BapianTh: ne ycraHoBka BCK Ha ctoponi 6 kB i nepenaua PII uepe3 nmoHmkyBasibHI TpaHC-
¢dopmatopu abo ycranoBka BCK Ha ctoponi 6 kB i 0,4 kB. Ockinbku po3noainpunii npuctpiit 0,4 kB
1eXy XiMIYHOTO BUPOOHMIITBA JiOYUH i cXeMa He moTpedye creniaabHuX 3MiH, TO HEOOXiJJHO BH3HA-
gutu PII, sixy moxkna mnepenatu y PII-0,4 kB 4yepe3 noHmwxkyBasibHi TpaHC(QOpMaTOpH, BUKOPHUCTOBY-
10ud BUpaxeHHs [3]:

=0,682. (1)

M

=4110 rpu/xBT. 3)

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

ne N — xinbkicts TpanchopmaropiB (N = 2); K; — xoedilieHT 3aBaHTa)keHHS TpaHchopMmaTopis (K
= 0,86); Py — MakcuMajbHa aKTUBHA MOTYXHICTh HaBaHTaKeHHS (Py,= 3730 kBT).

Pesynbratn po3paxynky nokaszain, 1o B PI1-0,4 kB MoxHa nepenati HeoOXiHY PEaKTUBHY I10-
TYXHIcTb B 00’ eMi Or = 2,15 MBAp, T0o0TO HeoOxinnocTi B ycranoli BCK Ha croponi 0,4 kB — Hemae.
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BignoBigHo, He0OXiTHO BU3HAUYMTH BENUUYHMHY 3aTpaT Ha yctanoBKy BCK y posmominsuomy mpuctpoi
6 kB nexoBoi migcranuii, notyxuictio meHie 4480 kBap.
KommnektHi kongencatopHi ycraHoBku (KKVY) 6 kB mocrauaeTbcs 6€3 BBiIHOIO MPUCTPOIO,
ToMy Juis mipuenHaHHs A0 mwmH PII-6 kB migcranimii HEOOXigHO JA0JATKOBO TependavaTH Kamepy
KPII. PozpaxynkoBa BennunHa BUTpaT Ha ycraHoBKy KKY moxe OyTu Bu3HaueHa 3a GopmMyoro [5]
3 =343 O ()
TaK SIK BATPATH SIBISIIOTHCS JIHIHHOIO (DYHKIIEIO TOTYKHOCTI reHepyeMoi OaTapei KOHAEHCaTOpiB.
Tyt 3,=E - Ky, rpH
. 2
Us
3 =E-Ky[ U J +CyPgx, TpH/MBAD, (8)

ne £ = 0,223 — BennyuHa MIOPIYHUX BigpaxyBaHb; K= § THC. IPH. — BapTiCTh BBIAHOTO MPUCTPOIO;
K, = 16-10° rpu/MBAp — nuroma Bapricts KKY; Co= 6075 rpa/kBt — BapTicTh BTpaT akTHBHOI
NOTYXHOCT1; Pgx = 2,3 kBT/MBAp — nuTOMi BTpaTH akTHBHOI MOTY>KHOCTI Y KOHJEHCATOpax;
U = 5,9 xB — nanpyra mepexi y nyHkri npuensHanns bCK.

PospaxyHok 3a (8) mokazaB HacTyImHe

2
3=0,223-8,0+ 0,223-16-103(01’—958J +6075-2,3|-1,125=20995 rpH.

B

Tyt @x= 1125 kBAp — notyxHicts onniei HeperynpoBanoi cekuii BCK, ycporo cekuiit BCK — worn-
PH, UIA YCTAaHOBKH MO JBi HA KOXHY CEKLiI0 IHH. TakuM YMHOM, CYMapHi BUTPAaTH Ha YCTaHOBKY 4-X
cekuiit BCK cxmagatumyts 3 = 83980 rpu (83,98 tuc. rpH). [lopiBHSABIIN LI BUTpPATH 13 BUTpaTaMH Ha
nepenady PII Bix MEC (109,9 tuc. rpu) 6aunmo, mo ycraHoBka BCK Ha miacTanmii mexa xiMBHpOO-
HULTBA OiMbII eKOHOMIYHA 1 11 eekTUBHICTH Oy/e 3pocTaTH y JOBrOTPHBAIii MEPCIEKTHBI.
BucHOBKH Ta mepcreKTHBH NMOAAJIBLIINX A0CTIUKeHb

1. Y cTarTi npuBeneHo aHalli3 CUTYyallii 3 KOMIIEHCALIEI0 PeaKTUBHOI IMOTYKHOCTI Ha MTPOMHC-
JIOBUX MIATIPUEMCTBAX YKpaiHH.

2. BuxkoHaHHS po3paxyHKy JO3BONMIIM BU3HAYUTH Okl edekTuBHe mKepeno PII mist peans-
HOT'O By3Jla HAaBaHTAXECHHS MiANPHUEMCTBA, B SKOCTI SIKOrO peKOMeHI0BaHa ycraHoBKa Oarapeir CK Ha
cTopoHi 6 KB.

3. Po3paxyHku nokazaiu, Mo OUTbII eKOHOMIYHHUM BapiaHTOM SIBISIETHCSI YCTAHOBKA YOTHPHOX
KKY mnoryxwictio 1125 kBAp kokHa, 110 A03BOJsIE MOBHICTIO MOKpUTH NoTpedu Bysna y PIL Ilpu
OBOMY TaKOK BpPaxoBaHi BUMOIM EHEPrOCHCTEMH 3a MiHiManbHuUM cnoxuBaHHsAM PII B 00’emi
3140 xkBAp B roguHu MiHIMaIbHOI aKTHBHOI HABaHTAXEHHS €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 kV Ar. 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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