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OcCK1JIbKY 3HaUEHHS TEXHOJIOT1uHUX BUTpaT enekrpoeneprii (TBE) mig vac 1i
TPAHCIOPTYBaHHSI B PO3MOAUIBHUX EJIEKTPUYHUX Mepexax YKpaiHh MNpOTArOM
OCTaHHIX POKIB 3aJIMIIAIOTHCS BUCOKHMH 1 HE MAIOTh TEHJEHIIT 0 3HUKEHHS, TO
HEOOXiTHO TPOJOBXKYBaTH JOCTIKYBAaTH HAMpPSMKH IX 3MEHIICHHS B HOBHX
€KOHOMIYHMX yMoBax. OnHuM 13 HanpsMmkiB 3HwkeHHs TBE € migBumieHHs
JIOCTOBIPHOCTI po3paxyHKy 1 anamizy TBE mist oGrpyHTyBaHHA BHOOpPY 3axO/liB
o0 iX 3HKeHHs. e crocyerbess HeOOXITHOCTI BIOCKOHATIEHHS METOAUYHOTIO,
iH(pOpMaLIIHHOTO Ta amapaTHOro 3ale3leyeHHs, a TakoXX OulbIl e()EeKTHUBHOTO
BUKOPHUCTAHHS €JIEKTPOOOIaIHAHHS EIEKTPUIHUX MEPEK CHEPrOCUCTEM.

Hucepraniitna  po0oTa  HpUCBSYEHA  MIIBUINCHHIO  €(PEKTHUBHOCTI
(YHKIIIOHYBaHHSI ~ €JIEKTPUYHHX MEPEX IUISXOM BJIOCKOHAJCHHS METOMIB
PO3paxyHKy Ta aHaJ13y TEXHOJOTIUHUX BUTPAT €JICKTPOCHEPTI.

[TokazaHo, 1110 MOJIepHI3allisg €JICKTPOSHEPTEeTUKA HAa OCHOBI KOHIIEMIli Smart
Grid 1o3BOJIsIE CYTTEBO TMOKpAIlaTd KEPOBAHICTh MPOIECIB TE€HEPYyBaHHS,
TPAHCTIOPTYBaHHS, PO3MOJITY Ta CIIOXUBAaHHS €IIEKTPOCHEPTrii. 3aBAsSKM HOBHUM
TEXHOJIOTISIM €JIEKTPOCHEPIreTHKa aJJalTyeThCs O PUHKOBUX YMOB, BUKOHYIOTHCS
YMOBH 1HTErpyBaHHs ii 10 00’eaHaHoi eHeprocuctemu €Bponu. [lepexin Ha HOBY
TEXHOJIOTIYHY IUIaThOpMy Jda€ 3MOTYy MIJHATUCS HaA BHIINUM PIBEHb MO0
eHeProe()eKTUBHOCTI CHCTEM €JICKTPOIOCTAYaHHS, MiIBUIIUTHA HAIHHICTD, SIKICTh

Ta EKOHOMIYHICTH CIICKTPOIMOCTa4YaHHA.



[TokazaHo, 110 ICHY€ Mipa 3aJeKHOCTI TEXHIKO-€KOHOMIYHOI €(EeKTHUBHOCTI
eJIEKTPOOIIAIHAX  3aXOJIB B  EJIEKTPUYHUX MeEpekax BiJ MOBHOTH iX
iHopMmartiitHoro 3abe3nedeHHs. [lokazaHo, 10 NIIIXOM MAaTEeMaTUYHOIO
MOJICTIOBAaHHS MOXJIMBO BCTAHOBUTH HEOOXIAHUH piBEeHb 1HQOPMAIIHOTO
3a0e3MeyeHHs], JTOCTaTHIA JJIsi 00’ €KTUBHOTO IUIAaHYBaHHS 1 peani3allii 3axojliB
I0JI0 3MEHILIEHHS TEXHOJOTIYHUX BHUTpaAT eJekTpoeHeprii. OOrpyHTOBaHO
JOLUUIBHICTh MEPEX0/ly Ha HOBY TEXHOJIOTIYHY IMIATPOPMY B €JIEKTPOSHEPTeTHII],
gka OaszyeTbcsi Ha mnpuHIumax Smart Grid, 1mo A03BOJsSE€ BIOCKOHAIUTH
ONTHUMaJbHE KEPyBaHHS IOTOKAMHU MOTY)KHOCTI B EJIEKTPUYHHUX MEpEekKax Ta
HiABUIIUTH €HEProe(PEeKTUBHOCTI CUCTEM E€IIEKTPOIIOCTAUYaHHSI.

JlocnipkeHO psll  €NEeKTPOOIIAJHUX 3aXO0JIB B EJIEKTPUYHUX Mepexax,
e(pEeKTUBHICTh SIKUX MOXK€ OyTH TIiABMILIEHA 3aBASIKU OiibIl PO3BUHEHIN
iHbopMaLiliHIA 1HOPACTPYKTYpl ENEKTPUUYHUX MEPEX 3 3aCTOCYBaHHSAM Smart
Grid TexHonorii. BlockoHaneHO  MeTOJ ~ BH3HAYEHHS  MAaKCHUMAaJbHOTO
HaBaHTa)XECHHA TpaHcopMaTopa 3 BUKOPUCTAHHSAM XapakTepHUX TrpadikiB
HABAHTAXKEHb Ta MHOTO HaBaHTaXXYBAJbHOI 37aTHOCTI, s5Ka BU3HAYAETHCA Y
BIJIMOBIHOCTI 3 MOT0 3aJUIIIKOBUM PECYPCOM, III0 J03BOJIsIE€ OUIBIT OOTPYHTOBAHO
BUKOPHCTOBYBaTH MOTO pEryiroBajbHI MOMJIMBOCTI JJIsi 3MEHILICHHS BTpaT
CJICKTpOEHEPTii B eJNeKTpuuHid wmepexi. Ha ngaHmii yac 3HA4YHO 3MIHWIHCS
CTPYKTypa CIIOKHMBayiB Ta XapakTep eleKTpocnoxuBaHHSA. [Ipu mnpomy uacTtka
noOyTOBUX  CHOXXHMBA4iB Yy 3arajlbHid  CTPYKTYpl CIOXHUBaHHA CYTTEBO
30impIIAIacsa. 3a TaKMX YMOB MaKCHMajbHE HaBaHTKEHHS TPaHCHOPMATOPHUX
MIJCTAHIIA 3 HEOOXIMHOI TOYHICTIO MOXXe OyTH BH3HAU€HE Ha TIJCTaBl
pe3yJbTaTiB BUMIPIOBAHb Ta BUKOPUCTAHHS XapaKTEpHUX I'padikiB HAaBaHTAXKCHb.
B pe3ynbrari po3paxyHKOBUM IIISIXOM BHU3HAYAIOTHCS CTPYMH y MPOBOAAX JIHIN
eJIeKTporiepeayl, BTpaTH €JIEKTPUUHOI €HEPTii B eJIeMEHTaX eJIeKTPUYHOI MEPEXKI,
BTpaTH HANPYTH y CIIOKUBAYIB.

B ymoBax pedopmyBaHHS PUHKY €JIIEKTPUYHOI €HEprii HaJBa)XJIHUBY pPOJb

Oyne  BiairpaBaTM  TOYHICTH  JIOOOBOTO  IPOTHO3YBAHHS  CIIOXKHWBaHHS



CJICKTPOEHEPT1i, TOMy Ha ChOTOJIHI 3HAYHO MIJABUIIUBCS 1HTEpec N0 TpadikiB
eJIEKTPUYHUX HABaHTaXKEHb, 1 B MEPIY Yepry, A0 TUMOBUX rpadikiB. Pozpobieno
TUTMOBI Tpadik HaBaHTAXKEHb, SKI MOXXYTh BHKOPHUCTOBYBATHCH OIEpaTOpaMH
CUCTEMHU TIepenayl Ta pO3MOAULY eJIEKTPOEHEpTrii, a TaKoX MNPOEKTHUMHU
OprafizaiisiMd JJii BUKOHAHHS EJIIEKTPUYHHUX PO3PaxXyHKIB B PO3MOIIIBHHUX
CICKTPUYHUX Mepexkax, OOYHMCICHHS pPe3epBY MOTYKHOCTI TpaHCHOpMATOPHUX
MiACTaHLIi, OOYHUCICHHS BTpaT €Heprii Ta Hampyrd B €JIEMEHTaX EIeKTPUUHHX
MEpeX, OOYMCIEHHS MAaKCUMaJIbHOTO HABAaHTAXEHHS  TpPaHCPOPMATOPHUX
MIJICTAHIIIN, KepYBaHHSI PEKUMaMH €JICKTPOCIOKHUBAHHSA Ta peKUMaMu poOOTH
PO3MOJUIBHUX E€JIEKTPUYHUX Mepexk. TurmoBl rpadikd HaBaHTaKEHHS MOXKYTb
BUKOPHUCTOBYBATHCS CIIOKMBAYaMU €JICKTPUYHOT €HEPTii AJIs1 MiHIMI3aIlll iX BUTpaT
Ha eNeKTpUYHy eHeprito. [lepcreKTUBHUM € BHUKOPUCTaHHS  rpadikiB
HaBaHTaXeHHA B 3D-dopmari. OcHOBHUN HeNONIK MOJaHHS  TrpadikiB
HaBaHTAXXEHb y JIBOMIPHOMY 300pa)K€HHI MOJIATa€ B TOMY, 1110 3a3Hau4eHi rpadiku
MOMAIOTh TUIBKK 3pi3 Tpollecy 3MIHM HaBaHTAKEHb, 110 MPHU3BOIUTH O
JOMATKOBUX BHUTpAT 4Yacy 1 OOYHCTIOBaIBHUX pecypciB. Ilomicsuni rpadiku
HaBaHTaXX€Hb, CYMIIIEHI Ha OJHOMY pUCYHKY B 3D-dopmari € BHCOKO
iHpopmatuBHUMU. Ha HuX oapa3dy MoxHa NOOA4YUTH, 1€ 3HAXOIATHCS PIdHI
MakCHUMyM Ta MIHIMYM HaBaHTa)KCHHs, IMOMICIYHI MaKCUMyMH Ta MIHIMyMH
HaBaHTa)XEHb TOIIIO.

[Toxa3aHa MOXJIMBICTH 1 JOUIIBHICTh ONTHUMAJBHOIO KEPYyBaHHS BTpaTaMu
BiJl B3a€EMHHUX 1 TPAH3UTHHUX MEPETOKIB B €IIEKTPUUYHUX MEpexax, 00’€JHAHUX Ha
napayiensny poooty B EEC. Jlnst mi"iMizarii 107aTKOBUX BTpPAT BiJl B3aEMHHX 1
TPAH3UTHUX TIEPETOKIB BJOCKOHAJEHO BIAMOBIAHI METOAU 1 aAJTOPUTMH
po3paxyHKy. MOXJIMBICTh MOKpAIAHHS 1 MIJBUIICHHS €()EeKTUBHOCTI KE€pyBaHHS
npolecaMi  TeHEepyBaHHs, TPAaHCMOPTYBAHHs, PpO3MOAUTY Ta CHOKMBAaHHS
enexkTpoeHeprii 3aasku Smart Grid TEXHOJOTiISIM TOKa3aHa Ha IPUKIIAJII
JIOKATbHUX EJICKTPUYHUX CHUCTEM 3 BiTHOBIIOBaHMMH jpkepenamu eneprii (B/IE).

MogepHizaliis CydyacHMX CHCTEM eJIeKTporocTtadyaHHs 3 po3BuTtkom BJIE i



0OMEXEHHSM IEHTPaJII30BaHOTO EJIEKTPONOCTayaHHs TICHO TMOB’s3aHa 3 Smart
Grid texnonorisimu. [1maHoBaHUI TEXHIKO-€KOHOMIYHHM €(PEKT BiJl BIPOBAKESHHS
BJIE moxxe OyTH AOCSATHYTHM IUISIXOM Y3TOJKEHHS B Yaci ONTHUMIi3allii IpoIeciB
BUPOOJICHHS, TPAHCIOPTYBaHHS 1 CIHOXXHBaHHS eJIeKTpoeHeprii. Enexrpuuni
MEpeXi 3a pPaxXyHOK JIOKaJbHUX CHCTEM KEpyBaHHS, CaMOHAJIAro/KCHHsS Ta
CaMOJ/IIarHOCTYBaHHS ~ MOXYThb  3JIMCHIOBaTH  PEryJIIOBaHHA  MOCTaYaHHSIM
eJIEKTPOCHEPTii B 3aJIEKHOCTI BiJ pEXUMY 11 CHOXKHMBAHHA, ajleé 3a YMOBHU
JOCTaTHbOTO  1H(opMaliiiHOro 3a0e3nedyeHHs. 3a  JOMOMOTOK  Cy4YacHHX
1HQOpMAIITHO-KOMYHIKAIIIMHUX TEXHOJOTIH «pO3yMHI» Mepexi 3abe3neuarhb
iHpopMaLliiHE CIIONMY4YeHHS IEHTPAIi30BaHOTO EJIEKTPOIOCTAYaHHsA, a TaKOX
criokuBauiB enekTpoeneprii 3 BJIE. 3abe3neueHHs ONTUMAIbHOCTI MPOLECY
TE€HEPYBaHHS, PO3MOJAUTY Ta CIIOXWBAaHHS EJCKTPOCHEprii 3 ypaxyBaHHSIM
ocobmuBocteit BJIE y peanbHOMy uyaci KpiM MOTYXHHX KOMYHIKaI[IHHX
MOXJIMBOCTEH  PO30CEPEIKEHOI CUCTEMHU KEPYBAaHHS BHMAarae 3ajgyyeHHs
BIJIMOBITHAX TMIJIXO/IB MO0 (OpMyBaHHS KEpPYBIbHHMX BIUIMBIB Ta 3aKOHIB
KEpyBaHHS OKPEMUMH JIKEpeJlaMU €JIEKTPOCHEPrii 3 ypaxXyBaHHAM crenudiku ix
KEpOBAHOCTI Ta CIOCTEPEKHOCTI. SIK MPUKIIAJ, TAKOT CUCTEMH HaBEJIEHO CUCTEMY
KepyBaHHA pexxuMmamu enekTpudHux mepex 3 BJIE. OcobnuBicTio 1i€i cuctemu
KepyBaHHS € Te, IO BOHA BIAKpUTA JJIs JOMOBHEHHS HOBUMH (PYHKIISMHU 1
pO3MMpPEeHHST MOXJHMBOCTe. Ha choromHi BoHA JOMOBHEHA OJIOKOM, B SKOMY
BUKOPUCTOBYIOTHCS THUIOBI Trpadikd HABaHTAXKEHHS 1 peaji3oBaHa METOJUKa
BU3HAYCHHSI MAaKCUMAaJIbHOTO HaBAaHTAXKECHHS TpaHCHOPMATOPHUX MIACTAHINN JJIs
NPOrHO3YBaHHs 0anaHCy MOTY>KHOCTI B €JIEKTPUYHIN Mepexi 1 BU3HAUEHHS B HIH
TEXHOJIOTIYHUX BUTPAT €JIEKTPOCHEPTii.

[TokazaHo, M0 KOMIUJIEKCHA CUCTEMHA KOMIIEHCAIlIS TePEeTIKaHb PEaKTUBHOI
NOTY>XKHOCTI B po3noauibHuX Mepexkax 110/35/10 kB € edexkTuBHUM Ta peanbHUM
NUBIXOM JI0 3HIDKCHHS TEXHIYHUX BTpaT EJIEKTPOCeHeprii mja 4yac ii
TPaHCHIOPTYBaHHs. 32 paXyHOK ONTUMAaJIbLHOT KOMITEHCAIlli peaKTHBHOT MOTY>KHOCTI

MO>KJIMBE MaKCUMaJIbHE 3HUKEHHSI TEXHIYHMX BTpat enekrpoeHeprii Ha 10%, o



BIJINOBIJIa€ 3HWKEHHIO PI1BHS BTpaT enekrpoeneprii 3 11,8% 1010,6% Bix Biamycky
CJIEKTPOCHEPTIl B MEPEXKY. 3aMPONOHOBAHI MPAKTUYHI KOHIENTYaJTbHI TTOJOXEHHS
3a0€3Meuy0Th BUXI1JIHY METOJIMUHY 0a3y NIl BUKOHAHHS LJIBOBUX MPOEKTIB 111010
CHUCTEMHO1 KOMIIEHCAIlll TEPeTiKaHb PEaKTHUBHOI MOTY)XKHOCTI B Mepexkax
KOHKPETHHUX €JIeKTponepenaBalbHUX opraHizauiid. Bupimenns 3agaui Moxe OyTu
3a0e3MeueHe 1HBECTULIINHUMH (hOHAAMHU 3a paxyHOK (DiHAHCYBaHHS BiJl CILJIATH 3a
PEaKTUBHY EJIEKTPOCHEPrilo, sKa HaIXOAWTh OE3MOCepeHbO Ha PO3PaXyHKOBI
paxyHKM BiJ TMPOMUCIOBMX Ta IHIIMX CIOXKHBAUIB, SIKI 3aIy4alOThCsA 0
PO3paxyHKIB 3a MEPETIKaHHSI PEaKTUBHOT €JIEKTPOSHEPTii.

[IpakTyHa MIHHICTH POOOTH TMOJSATAE B TOMY, IO HA MiJCTaBI BUKOHAHUX
JOCIIPKEHb BHU3HAYEHI CHOCOOM MIiABUILIECHHS €(PEKTHUBHOCTI (DYHKI[IOHYBaHHS
CIIEKTPUYHUX MEPEXK IUITXOM BIOCKOHAJIECHHS METOJIB PO3PaxXyHKy Ta aHaji3y
TEXHOJOTIYHUX BHUTpAT e€JEKTpoeHeprii. 30Kpema: 3alpolOHOBAHO AaJTOPUTM
BU3HAYEHHS MAaKCUMAJIbHOTO HABAHTAXKEHHA TpaHC(HOPMATOPHUX IMiJICTAHLIN
pPO3paxXyHKOBUM  IIUISIXOM, BIOCKOHAJ€HAa METOJMKA BH3HAYEHHS  BTpAT
CJIEKTPOEHEPT1i BiJ TPaH3UTHUX IOTOKIB, PO3pO0JIEHA METOJMKA OIlIHIOBAHHS
BIUIUBY 1H(opMariiiiHoro 3a0e3nedeHHs Ha €QEeKTUBHICTh 3aXOJIB  IOJ0
3MEHIIEHHS BTpaT EJEeKTpOeHeprii (Ha MpHUKIaal KOMIIGHCAIll pPeaKTHUBHOI
MOTY>KHOCT1 Ta BU3HAYEHHS 1 3MEHILICHHS TPAH3UTHUX BTpaT eJieKTpoeHeprii). Ha
OCHOBI OTPUMAaHUX y POOOTI Pe3yJbTaTiB BJOCKOHAJICHO MPOrpPaMHUN KOMILIEKC
IHTENEKTYaJIbHOI ~ MIATPUMKHA  PO3POOJICHHS  €JNEKTPOOIIAJHUX  3aXOliB B
PO3MOIITBPHUX €NEKTPUUHUX MEpekax MepeaHo Jisl IPOMHUCIOBOT eKCIITyaTallii B
[TAT «Binaungo6nenepro» (akt mpo BrpoBamkeHHs Big 04.10.2016 p.). 3a
pesyabratoM HJIP  «JlocmipkeHHsT CTPYKTYpH 1 PEXHMIB  CIOXKHBaHHS
eJIEKTPOCHEPTii B PO3MOAUIBHUX EIEKTPUUHUX MEpexax» po3poOiieHO «ATbO0M
TUNOBUX Ipa(iKiB JEKTPUYHUX HABAHTAXKEHbY» JIJIS IIUPOKOTO KOJIa CII0KUBAYiB.

Kiarwo4oBi cjioBa: elekTpu4Hi Mepexi, BTpaTH EJICKTPOCHEPTii, 3axo]u
3MCHIIICHHS BTpar, iH(opMalliine 3a0e3nedeHHs, Tpadiku HaBaHTAKCHHS,

ONTUMI3allisl TOTOKIB MOTYHOCTI.
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ABSTRACT

Buslavets O.A. Methods and means of increasing the reliability of calculation
and analysis of technological electric power consumption for substantiation of
their reduction. Qualifying scientific work on the rights of a manuscript.

The dissertation for the Candidate Degree (Engineering) on specialty
05.14.02 «Electric power stations, networks and systems». — Kharkiv Petro
Vasilenko National Technical University of Agriculture, Kharkiv. 2017

As the values of technological electric power consumption in the process of
its transportation in distribution grids of Ukraine remain high and the trend to their
decrease is not observed it is necessary to continue studying the directions , aimed
at their decrease in new economic conditions. One of the ways of decreasing TPC
is to increase reliability of TPC calculation and analysis to substantiate the choice
of measures for their reduction. This concerns the need to improve methodological,
informational and hardware support, and more efficient usage of electrical
equipment of power systems electric grids.

The dissertation is dedicated to the increase of electric grids operation
efficiency by improvement of calculation and analysis methods of technological
electric power consumption .

It has been shown that the modernization of power sector of the economy on
the basis of Smart Grid concept enables to improve significantly the controllability
of the processes of generation, transportation, distribution and consumption of
electric energy. Due to new technologies, the power industry adapts itself to
market conditions, meeting the requirements of its integration into a United power
system of Europe. The transition on a new technological platform gives the
possibility to raise to a higher level of energy efficiency of energy supply
systems, increase the reliability, quality and economic efficiency of electric energy

supply. The technical and economic efficiency of energy saving measures in



electric grids depends on the completeness of their information support. It has
been shown that by means of mathematical modeling it is possible to establish the
required level of information support, sufficient for objective planning and
realization of measures , aimed at reduction of the technological consumption of
electric power. The expediency of the transition to a new technological platform
in power industry , based on the principles of Smart Grid that allows to improve
the optimal control of power flows in electric grids and increase energy efficiency
of electric energy supply systems is substantiated. A number of energy saving
measures in electric grids , the efficiency of which can be increased due to more
developed information infrastructure of electric grids, applying Smart Grid
technologies have been studied . The method of determining the maximum load of
the transformer, using characteristic loading graphs and its load capacity,
determined in accordance with its residual resource was improved that allows more
reasonable use of its regulating possibilities to reduce electric energy losses in the
grids. At present moment the structure of consumers and the character of energy
consumption has considerably changed. The share of house hold consumers in the
general structure of consumption increased considerably. At such conditions
maximum loading of transformer substations with required accuracy can be
determined on the base of measurements results and usage of  characteristic
loading graphs . As a result, currents in transmission lines wires, losses of electric
energy in the elements of electric grids, voltage losses in consumers are determined
by means of calculation. In conditions of the reformation of the electric energy
market the accuracy of daily forecast of energy consumption will play an important
role, that is why, graphs of electric loadings and, especially characteristic graphs
are of great interest. Typical loading graphs were developed, they could be used
by the operators of electric energy transmission and distribution systems as well as
by design organizations to perform electric calculations in distribution electric
grids, calculation of power reserve of transformer substations, calculation of

power and voltage losses in the elements of power grids, calculation of



transformer substations maximum loading, control of power consumption modes
and distribution electric grids operation modes. Typical loading graphs can be used
by the consumers of electrical energy for minimization of their cost for electrical
energy. Usage of loading graphs in 3-D format is very challenging. Main drawback
of loading graphs presentation in 2D image is that these graphs present only the
cross-section of the process of loading change that results in additional losses of
time and computational resources. Month-by-month loading graphs, combined on
one and the same Figure in 3D format are highly informative. Location of annual
maximum and minimum of loading, month-by-month maxima and minima of
loadings, etc. can be seen immediately on these Figures. The possibility and
expediency of optimal control of losses due to mutual and transit flows in electric
grids, connected for parallel operation in EES is shown. Appropriate methods and
calculation algorithms were improved to minimize additional losses due to mutual
and transit flows. The possibility to improve the efficiency of generation,
transmission, distribution and power consumption processes control as a result of
Smart Grid technologies implementation is shown on the example of local power
systems with renewable energy sources(RSE).

Upgrading of modern systems of energy supply with the development of RSE
and limitation of the centralized energy supply is closely connected with Smart
Grid technologies.

Planned technical and economic effect as a result of RSE implementation can
be achieved by means of time matching of generation. transport and consumption
of electric energy processes. Electric grids due to local control systems, self-
adjustment and self- diagnostics can perform regulation of energy supply,
depending on the mode of its consumption but on condition of sufficient
information support. By means of modern information-communication
technologies “smart” grids will provide information communication of centralized
energy supply as well as consumers of electric energy with RSE. Provision of the

optimality of generation, distribution and energy consumption process with the



account of RSE peculiarities in real-time, besides powerful communication
possibilities of distributed control system requires involvement of corresponding
approaches, regarding the formation of control impacts and control laws of
separate sources of electrical energy with the account of the characteristic features
of their controllability and observability. As the example of such a system the
control system of electric grids with RSE operation modes is suggested.
Characteristic feature of such control system is the fact that it is open for
supplementing with new functions and widening of possibilities. Nowadays the
given system 1s supplemented with a unit where typical load graphs are used
and the technique of maximum loading determination of transformer substations
for the forecast of power balance in electric grid and determination of
technological losses of electrical energy in it , is realized.

It is shown that complex system compensation of reactive power flow in
110/35/10 kV distributed grids is efficient and real way to the reduction of
technical losses of electrical energy in the process of its transportation. At the
expense of optimal compensation of reactive power maximum reduction of
technical losses of electrical energy by 10% is possible. This corresponds to the
reduction of electrical energy losses level from 11.8% to 10.6% from electrical
energy supply in the grid. The suggested practical concept factors provide
methodical base for realization of target projects, regarding system compensation
of reactive power overflows in the grids of energy transmission companies. The
solution of the given problem can be provided by the investment funds at the
expense of financing, obtained from payment for reactive power, that enters
directly on bank accounts from industrial and other consumers, involved in the
calculations for reactive electrical energy flows.

Practical value of the dissertation is that on the base of the performed
research means of increasing the efficiency of electric grids operation by
improving the methods of calculation and analysis of technological electric power

consumption are determined. In particular: the algorithm, determining the



maximum loading of transformer substations by calculation method is suggested,
technique of determining power losses due to transit flows is improved, technique
of assessing the impact of information support on the efficiency of measures,
aimed at reduction of energy losses (on the example of reactive power
compensation, determination and reduction of transit energy losses) is
developed. On the basis of the results, obtained in the work, the software complex
of intellectual support for the development of energy saving measures in
distribution electric grids was improved and proposed for industrial operation at
PJSC «Vinnytsyaoblenergo» (implementation act dated 04.10.2016). As a result of
the research work «Study of the structure and modes of electric energy
consumption in distributed electric networks», «Album of typical graphs of
electrical loadings» was developed for a wide range of consumers.

Keywords: electric networks, power losses, measures for losses reduction,

information support, loading graphs, optimization of power flows.
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