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PE®EPAT

JIMTUIOMHUI MPOEKT CKIIAJAETHCS 3 TPhOX YACTUH: METOAM 1 3aCO0M MiABUILICHHS
MPOITYCKHOI 37aTHOCTI €JIEKTPUUYHUX MEPEX, KOMIAKTHI KEpOBaHI CAMOKOMIIEHCYIOU1
JIEIT (KC JIEII), momemtoBaHHs 1 aHAMI3 YCTAJCHUX Ta MEPEXiTHUX PEKUMIB POOOTH
enexktpuunoi Mepexi 3 KC JIEIL. JIurioMHMIT TPOEKT MICTUTh MOSCHIOBAIBHY
3alucKy, 10 BuUKoHaHa Ha 120 mmcrax. Y poOoti Mictuthesi S50 pHCYHKIB Ta
12 Tabnunp, COMCOK BUKOpUCTaHOI jiTeparypu 3 36 HallMeHyBaHb, / OOJATKIB, a
TaKOoX rpadiuHa yacTUHA, sika ckiagaeThes 3 10 muakaris,

O06'ext mocmimxenns — JIEIT 750 kB "XAEC — XemyB", koTpa 3B'si3ye Mixk
cob6oro BPIT XAEC 750 kB ta IIC "Xemrys" 750/400/110 xB.

Meta poOOTH — DOCHIAMTH MOXKJIMBICTh MIABUIIEHHS MPOIYCKHOT 3JaTHOCTI
MaricTpajibHUX MDKIepkaBHUX cnonydeHb 3 BukopucTanusMm KC JIEIl. Ouinutu
e(eKTUBHICTh PETYJIIOBAHHS TOTYXHOCTI 3a jomnomorow mnpuctpoiB FACTS B
komriekci AETIL.

VY mepuriii yacTHHI JTUIUIOMHOTO MPOEKTY Oyso JOCTIKEHO Cy4dacHi 3aco0u 1
METO/AM MiJABUIICHHS MPOMYCKHOI 3/IaTHOCTI E€JIEKTPUYHUX MEpEX 3 BUKOPUCTAHHSA
npuctpoiB FACTS Tta KC JIEII. [lana ouinka eeKTUBHOCTI BUKOPUCTAHHS MPUCTPOIB
FACTS Ha mniaBuIlleHHS KEpPOBAHOCTI PEXHUMIB pPoOOTH, MIABUILECHHS SKOCTI
CJICKTPOCHEPTii Ta TOKpAIEeHHS MOKAa3HWKIB CTATUYHOI Ta IWHAMIYHOI CTIHKOCTI.
Takox, Oymm omucani mnepegymoBu peanizamii KC JIEII wa MibKaep:kaBHUX
CIIOJTyY€HHSIX, B TOMY YHCJI1 ONTMCaH1 BaXuB1 eKkcriopTHI MoxinBocTi OEC Ykpainu.

Jlpyra dactTuHa MICTUTH B €001 JOKJIQTHUN OMUC KOMITAKTHUX KEPOBAHUX
camokomnencyrouux JIEIT (KC JIEII). Oco6muBy yBary BiBEI€HO OOIPYHTYBaHHIO
3B's13Ky KoHCTpykuiHux napamerpiB KC JIEII Ha ii nponyckHy 3maTHicTh. OnucaHo

IPUHLIUIIKM BUOOPY BapiaHTIB OMOp, MpoaHai30BaHi OCOOIMBOCTI PO3MIILIEHHS map Qa3



Ha JIEIl, Ta Ouiblml JeTaJbHO TMOSCHEHUW MPUHIMI BHUOOPY (ha30MOBOPOTHUX
OPUCTPOIB JIJIsl AaJaNTUBHOIO peryiatoBaHHs mnapameTpiB. CTBOpeHa po3paxyHKOBa
mozenb Gparmenty mepexi 3 JIEIT 750 kB "XAEC — XKemrys".

VY Tperiii yactuHi gaHa 3arajbHa oIiHka pobotu OEC Vkpainu. IloBHicTiO
omucaHui (hparMeHT MEPEXKi 3 JOCTAKyBaHOO JiHieto — o0annanus BPII XAEC 750
ta 330 kB, I1C "Widelka" (Kemrys) 750/400/110 kB. 3anpornoHoBaHO KOHCTPYKIIiliHE
pimeHHsT pexkoHCTpyKIii icHyrouoro Bapianty JIEIT 750 kB "XAEC - XKemys". Ha
0a31 po3paxyHKOBOI MOJieNl (PparMeHTy eJIeKTPUYHOI Mepexkl CTBOpEHa KOMI'IOTepHa
Mozenb B mnporpamHomy cepenoBuil  DIgSILENT PowerFactory 15.1 PRO.
Hocnimkena poOoTa Moaeni Ta MpoaHali30BaHl pe3ybTaTH B YCTAJCHUX pPEKUMAaX
pobotu "6e3" Ta "3" mpuctposmu FACTS. JletanibHo npoaHamizoBaHa pod0OTa CXeMU B
nepexigaux pexxumax: K3 na JIEIT 750 kB "XAEC — XKemys"; K3 na CII 750, 400 Ta
110 kB; Hakua HaBanTaxeHHs Ha CLL 400, 110 kB ta ogpa3y na aqsox CII (rpynoBuii
Hakug Ha CII 400 ta 110 xB); Hakug HaBaHTa)KEHHsI Ha CIOJy4YeHHs AJbOepTupiia
("BypmtuHchkuii ocTpiB"); BiakirodeHHs ekBiBajgeHTy APR-1400 naBaHTakeHHS Ha
CIII 400 kB (KemryB).

Busnaueni nepeBaru Ta HEIOJIKM BUKOPHUCTAHHS 1HHOBaIiiHOTO Bapianty KC
JIEII B pi3HHX pexuMax poOOTH eNEeKTPUYHOT MEPEXKI, a TAKOXK JaHa OIIHKA 3aracy 1Mo
NOTY>KHOCT] y IOPIBHAHHI 3 TPAJAULIIMHUMU BapiaHTaMH BUKOHAHHS.

Kmrouosi cnopa: IIPOIIYCKHA 3JATHICTbh, FACTS, PEI'YJIIOBAHHA
IIOTYXHOCTI, KC JIEIl, JABOJIAHLIIOTOBA JIIHISA, OEC VKPAIHH,
EKCITIOPT EJIEKTPOEHEPI'TI, POWERFACTORY.



ABSTRACT

The degree project consists of three parts: the methods and means of improving
the capacity of power grids, compact self-compensating driven ETL (COP EPL),
modeling and analysis of steady and transient modes of operation of the power grid
transmission line cop. Diploma project contains an explanatory note, which is made of
120 sheets. The paper contains 50 figures and 12 tables, used literature list of 36 items,
7 applications, and graphical part, which consists of 10 posters,

Object of study — 750 kV "Khmelnitsky NPP — Rzeszow", which connects the
GRP HAES and SS 750 kV "Rzeszow" 750/400/110 kV.

Purpose — to investigate the possibility of increasing the capacity of the main
international connections using CS lines. Evaluate the effectiveness of power control
using FACTS devices together AEP.

The first part of the diploma project was studied modern tools and methods to
improve the capacity of electrical networks using FACTS devices and CC lines. The
estimation of efficiency FACTS devices to enhance handling modes, improve power
quality and improving the static and dynamic stability. Also described preconditions
for implementation of COP LEP interstate communications, including important export
opportunities described UES Ukraine.

The second part contains a detailed description of compact managed self-
compensating lines (EPL COP). Particular attention is given to grounding connection
structural parameters of transmission line cop to its bandwidth. Described principles of
selection options supports, analyzed the features of placing pairs of ETL phase, and
detailed explanations selection principle phase-shift devices for adaptive control panel.
Established calculation model fragment network of 750 kV "Khmelnitsky NPP —
Rzeszow".

The third part of this overall evaluation of the UES of Ukraine. Fully described
network fragment with the investigated line — Equipment GRP HAES 750 and 330 kV
substation "Widelka" (Rzeszow) 750/400/110kV. A constructional solution
reconstruction of the existing 750 kV option "Khmelnitsky NPP — Rzeszow". On the
basis of the calculation model fragment electrical network created a computer model of
a software environment DIgSILENT PowerFactory 15.1 PRO. Working models

'

investigated and analyzed the results in steady state operation "without" and "with"



FACTS devices. A detailed analysis schemes work in transition mode: short-circuit at
750 kV "Khmelnitsky NPP — Rzeszow"; CP at school 750, 400 and 110 kV; load surge
load on the secondary school 400, 110 kV and two right school (school group load
surge on 400 and 110 kV) load surge loads in combination Albertyrsha ("Burshtyn
Island"); disable the equivalent APR-1400 load at school 400 kV (Rzeszow).

The advantages and disadvantages of using innovative options COP transmission
lines in various modes of electric network and assess the reserve of power compared to
traditional embodiments.

Keywords: BANDWIDTH, FACTS, POWER CONTROL, TRANSMISSION
LINE COP, DOUBLE-STRANDED LINE, UKRAINE IPS, ELECTRICITY
EXPORTS, POWERFACTORY.



