BCTYII

byap-sika enexkTpoeHepreTMyHa CHUCTeMa CKIAJA€TbCsid 3  CJIEKTPUUHHUX
CTaHI[i} JJ1s1 BUPOOJICHHS €JIEKTPUYHOT €HEPTii; Mepek MariCTpajibHUX Ta palOHHUX
JHIN eneKkTponepeaBaHHs Ui MepeAaBaHHs eJIEKTPUYHOI eHeprii Ha BiAajIcHy
BiJICTaHb;, BY3JIOBUX MIJCTAHINNA JIs TOEAHAHHS JIHIA EJIICKTpOIepeaaBaHHs Y
CKJIaJIl €JIEKTPUYHOI MEPEKi Ta MEePETBOPEHHS CICKTPUYHOI €Heprii MK Pi3HUMH
CTYNCHSIMH HOMIHAJIIBHOI HANpYyTH; PO3MOIIIBYNX EICKTPUIHUX MEPEeX IS
PO3IOJIIY EJIEKTPUYHOI €HEeprii MK CHOXKHBadyaMHU. 3 TEXHIKO-€KOHOMIYHUX
MIPKYBaHb BCl €JIEKTPOCTAHIIi1, Kl PO3TAIlIOBaHI B OJHOMY PETiOHI, 3'€IHYIOTHCS
MK COOOI0 IS MapajiesibHOi poOOTH Ha 3arajbHE HAaBAaHTAKEHHS 3a JOMOMOIOIO
JIEII piznoro kiacy Hanpyru. O6'eiHaHHS BIIPI3HAETHCS CIUIBHICTIO PEXKUMY Ta
O€3MEepPEePBHICTIO MPOIIECY BUPOOHUIITBA, PO3MOJLTY 1 CIOXKHUBAHHS TEIUIOBOI Ta
€JIEKTPUYHO1 EHEPIIH.

[IpoexTyBaHHSI € TBOPUYUM MPOIECOM PO3POOKH MPOEKTY, peaizailisi SKOro
IpU3BEE 10 CTBOPEHHS HOBOTO TEXHIYHOTO 00'€KTy a0 /10 PO3BUTKY iCHYIOUOTO.
[IpoekTyBaHHS € HAWBAXKJIMBIIIMM BHUJIOM 1HKEHEPHOT TISTBHOCTI, TaK SIK BiJl SIKOCTI
MIPOEKTY 3aJI€KaTh TEXHIKO-€KOHOMI4HI TOKAa3HUKU POOOTH MOOYI0BAHOTO 3a HHOTO
o0'ekTa.

Po3paxynku pob6ounx pekuMiB Ha TTOCTIMHIN OCHOBI, B IMPOIIEC] eKCIUTyaTaIlii
€JIEKTPUYHOI MEPEXKI 3 METOK BCTAHOBJIEHHS BIAMOBIAHOCTI CTPYMIB B OKPEMHX
eJIEMEHTaX 1 Hampyr B By3JaX MeEpexXl JIOMyCTHUMHUX 3HAUY€Hb 1 MiATPUMKH
E€KOHOMIYHOCTI POOOTH MEPEXi MUISAXOM ONTHMI3aIli mapaMeTpiB ii €IEeMEHTIB 1
napameTpiB ii podouux pexumib. OTKe, KypcoBe MPOECKTYBaHHS CIPUSIE MiATOTOBIII

Ta JI0 eKCIUTyaTaIliiHO1 AIsUTHHOCTI.
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PO3LTI 1

PO3PAXYHOK BAJIAHCY HOTY/KHOCTI I PO3CTAHOBKA
KOMITIEHCYIOUHUX ITPUCTPOIB

1.1. KopoTka XapaKTepUCTHKA CII0KUBAYiB palioHy

B manmomy aumiioMHOMY TPOEKTI HEOOXITHO CIPOEKTYBATH MEPEKY IS
SJICKTPOIIOCTaYaHHs 6 crioXkuBaviB. B3aeMHe po3ranryBaHHs CIIOKUBAUIB 1 JKEperia

YKUBJIEHHS (pallOHHA 3HIKYBAJILHUX MIACTAHIIS) MOKa3aHo Ha pucyHky 1.1.

NN

1

N
PN \

© C

D?KSFIE.'IC HMENEHHA \

45

“u

Pucynok 1.1 - Paitonna 3HmxyBajapHux miacTaniis (Macmirad 1: 1000000)

Koedimient motyxxnocti eneprocucremu Cos ¢ = 0,9
Ywuciio roguH BUKOpUCTaHHS MakcuMyMy: Tum = 6300
BBaxaemo, mo PIIIT mae HeoOMekeHy MOTYXHICTh, 1 [0 HA HIA € IIMHU 3
Harnpyroto 35kB, 110kB 1 220kB. [Ipudomy y BCiX peknuMax Ha HUX MATPUMYETHCS
Harpyra, pieHe 1,010T HOMiHAJIBHOTO.
3BeZIcHHST TIPO BY3JIM HABAaHTAKEHHS BHUOWPAIOTHCS 3 BUXITHUX JIaHUX,

PO3paxoBYIOThCS 1 3aHOCIATHCA B Tab. 1.1

Tabmuns 1.1 — BigoMocTi npo By3/IM HaBaHTa)KEHHS

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata




BinomocTti mpo criokuBadvinB
No P, MBT Cos ¢ Us om, KB
1 22,2 0,73 10
2 24,5 0,63 10
3 23,1 0,72 10
4 10,8 0,62 10
5 14,8 0,56 10
6 18,4 0,58 10
Ckuiaj 3a KaTeropisiMu
Ne I, % I, % 1, %
1 0 10 90
2 25 35 40
3 20 20 60
4 10 25 65
5 20 30 50
6 0 20 80

Bu3zHayaemMo MOBHY NOTYXHICTh S1 KOKHOTO CIIOKHMBaya’

Si=Pi/ cosgi, (1.1)

ne Pi - 3amana akTMBHA MOTYXKHICTB 1-TO crioxkuBaya, MBT; cosoi - 3aganmuii
KOe(DILIEHT aKTUBHOT MOTYHOCTI:
S1=22,2/0,73=30,41 MB-A.
Pe3ynbraty po3paxyHKiB JUJIsl THIIMX CIIOKUBAYiB MOMIIIAa€EMO B Ta01.1.2
[IporHo3oBaHi BTpaTH aKTUBHOI MOTY>KHOCTI B JIIHISX €JeKTporepenayl 1
TpaHchopmaropax crnoxuBadiB APi mpuiimaemo piBHUMEH 5% BiJl CIIOXHBaHOT
aKTUBHOI MTOTY>KHOCTI [1]
AP; = 0,05P;. (1.2)
AP1=0,05-22,2=1,11 MBT.
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Pe3ynbTaTi po3paxyHKiB JJIs HIIKUX CIIOKKUBAYIB OMIIIaeMO B Ta0. 1.
3HaxX0IMMO PEaKTUBHY MOTYXKHICTh i-TO CIIOKHBaYa
Qi = Pi tgoi = P; tg (arc cosg; ), (1.3)
ne tgei - KoedIieEHT peaKTUBHOI MOTYKHOCTI:
Q1=122,2 - tg(arc cos 0,73) = 22,2 - 0,936 = 20,78 Maap.
PesynpTaTu 11 1HIIMX CHOKMBAYiB oMileHi B Ta0. 1.
3apsaHy MOTY>KHICTh JIIHIN, a TAaKOXK BTPaTH PEaKTUBHOI MOTY>KHOCTI B HUX
HE BpaxoBYeMO. BTpaTu peakTUBHOI OTY>KHOCTI B TpaHc(opMaTopax CroKMBayiB
AQTtp.1 npuitmaemo piBHUMH 6% BiJI MOBHOI iX MOTY>KHOCTI
PesynbpTaTi m1s iHIIMX CHIOKUBAYiB MOMiIIeH] B Ta0:.1.1
AQupi = 0,06S; (1.4)
AQ 51 =0,065:=0,06-30,41 = 1,82 MBap.

Pe3ynbraty pemrTy po3paxyHKiB NOMIIIAeMO B TaOI. 1.
3aranpHy aKTHBHY IMOTY>KHICTh BCIX CIOKMBAuiB B TOJIMHA MakCUMyMy a0o
HEOOXITHY HUMHU aKTHUBHY IOTYXKHICTb, IO MOKPUBAETHCA EHEPrOCHCTEMOIO
(pationHoi moHMXKyBanbHO1 mifcTaHili - PIIII), Bu3HauaemMo mijCyMOBYBaHHSIM
HaBaHTAXEHb CIOXKMBAYiB 1 BIAMOBIAHUX BTPaT B MEpEkKax:
Pz = PTpe6 = 2(P. + AP|)
3a nanumu tabn. 1 orpumyemo Ptpe6 = 119,50 MBT.
3aranpHy HEOOX1/IHY PEaKTUBHY MOTYXHICTh BU3HAYAEMO IT1JICYMOBYBaHHSIM
BIJIMOBITHUX MOTYKHOCTEN CIIOKUBAYIB 1 BTpaT B TpaHcpopMaTopax
Qs = Qupes =Z(Qi+AQxy.i) (1.6)
3a manumu Ttaba. 1 otpumyemo Qtped = 145,27 MBap.
Busnauaemo pacrnonaraeMyto peakTUBHY MOTYKHICTh €HEPrOCUCTEMHU
Qpacn = P tgoc = Py tg(arc cos) (1.7)
Qpacn = 119,50 -tg (arc cos 0,9) = 57,88 MBap.
PeakTBHa MOTY)XHICTH MEHIIIE HEOOXIHOI, OTKE, € Ne(PIIUT peakTUBHOI
MOTY>KHOCTI 1 HE0OX1/IHA YCTaHOBKA KOMITeHCYrouuX rpuctpois (KVY) Ha croponi 10

kB miacranimiit cnoxxkusadiB. [Ipu 11boMy 3arajibHa nmoTyxHicTh KY

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

10




Qxy =Quep = Qupes — Qpacn = 145,27 — 57,88 = 87,39 Maap.

[ToryxHicte KY, 110 BCTaHOBMIOIOTHCA Ha 1-H MIJICTAHINi, BU3HAYAEMO TIO

BHUPAXEHHIO:
Quyi = Qi+ AQr.i — (Pi+AP)tg (arc cose) (1.8)
Quy.1 =20,78 +1.82 - (22,2 + 1,11) tg(arc cos 0,9) = 11,31 Maap.

PesynbpTatu po3paxyHKy A 1HIIMX MiACTAHIINA TOMIIaeMo B Tabm. 1.

Akmo HeoOximHa TmOTYXHICTH QKy.l mepeuirye 10 Mgaap, TO
BUKOPUCTOBYIOTh CHHXPOHHI KOMIIGHCATOpH, a SKIOI0 HE TEPEBHUIIYE, TO
3aCTOCOBYIOTh OaTapei CTaTUYHUX KOHJIEHCATOPIB.

3a OUHUYHOI MOTY>XHOCTI Q€Jl KOMIIEHCYIOUUX MPHUCTPOIB 3HAXOJUMO iX

KUIBKICTB, SIKE BCTAHOBIIIOETHCS Y 1-TO CIIOKUBAya:

n1<y,i = QKy.i / Qez[- (19)

VY cnoxwuBauiB 1, 3 1 5 BCTaHOBIIIOEMO CUHXPOHHI KoMmneHcatopu tuiy KC-
10 000-10,5, HominaneH1 mapameTpu skux SHoM = 10 MBap, Unom = 10,5 kB, a 'y
criokuBadiB 2 1 6 - cuaxponHi komreHncatopu tuimy KC-16 000- 11, marots SHOM =
16 MBap i Unom = 11 xB.

Kpim toro, B sixocTi sikux Opakye KV y 1ux crnoxuBayiB, a TAKOK OCHOBHUX
KV y cnoxuBaua 4 3acTocoByeMO KOHAEHCAaTOpHI ycTaHoBku Tuiy KKV - 10 - 1
OJIMHUYHOIO TIOoTYXkHicTio 0,33 MBap [2].

Kinekicts Takux KV, 1110 BCTAaHOBIIIOIOTHCS Y CIIOXKUBaUiB

n Ky.i = (Qky.i - QKC. HOM) /Q en (110)
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Tabnuig 1.2 - baiianc akTUBHOT 1 pEaKTUBHOT MTOTY>KHOCTI

CrooxuBay 1 2 3 4 5 6 Pasom
SiMB - A 30,41 |38,89 (3208 |[17,42 |26/43 |31,72
Pi, MBT 22,2 245 23,1 10,8 14.8 18,4

119,50

AP;, MBT 1,11 1,23 1,16 0,54 0,74 0,92
Qi, MBap 20,78 30,20 |22,27 |13,67 |2190 |2584
AQqpi, MBap | 1,82 2,33 1,92 1,05 1,59 1,90
Qxy, MBap 11,31 20,07 |12,44 |9,23 15,96 |18,38| 87,39
N 1 1 1 — 1 1 5

Py 4 13 8 28 18 7 78
Qr, Msap | 9,46 |9.91 | 963 |443 |596 |7,53 |46,92

145,27

N = (11,31 — 10) / 0,33 = 4.

Pesynbratn BUOOpY (PO3CTaHOBKM KOMIIEHCYIOUMX NPUCTPOIB) HaBENEHI B
Tabs.1.2

3aranbpHa MOTYXXHICTh KOMIICHCYIOUUX MPHUCTPOIB, IO BCTAHOBIIOIOTHCS Ha
MIJICTAHIIISAX CIIOKHBAYIB JIOPIBHIOE

Qz=3-10+2-16+78 - 0,33 = 87,74 MBap.

Bu3HauaeMo HECKOMITEHCOBAHOTO (CIOKUBAHY 3 EHEPTOCUCTEMH ) PEAKTUBHY

MOTYXKHICTb 1-TO CIIOKHBaYa
Qir= Qi — Z(1yy.i Qexi) (1.11)
Qar = 20,78 — (1- 10 + 4:0,33) = 9,46 Magap.

Pesynbratu po3paxyskiB Qir ajs iHITUX CIIOKUBAYIB MOMiIeHi B Tabi. 1.2

[lepeBipuMO pPO3paxyHOK OallaHCy PEaKTUBHOI MOTYXHOCTI. s 1poro
BH3HAUYa€EMO HOBE 3HAYCHHS HEOOXITHOI CIIOKMBAaYaMH BiJ EHEProCHCTEMH
PEaKTUBHOI MOTY>KHOCTI 1 MOPIBHIOEMO MOro 13 3HAYEHHSIM PO3TAIOBYETHCS
PEaKTUBHOI MOTYXHOCTI:

Qlipes = ZQirt+ ZQupi = 46,92 + 10,61 = 57,53 = Qpacn = 57,88 MBap.
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Ak 6aurmo, 6aJTaHC PEaKTUBHOI MMOTYKHOCTI MPAKTUYHO 3ik1oBcs. Heznaune

PO30DKHICTh BUKJIMKaHA OKPYTJIEHHSM KUIBKOCTI KOHJIEHCATOPHUX YCTAaHOBOK JO

HalOMmKYoro uutoro yucia. OTxe, BCl pO3paxyHKH, PE3yibTaTH KX HaBEICHI B

Tab1.1.2, 3p06ieHi NpaBUILHO.
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PO3/11 2

CKJAJIAHHA BAPIAHTIB KOH®IT'YPAILLLI MEPEXI 3
AHAJII3Y KOXKHOI'O BAPIAHTY

2.1 Iopsinok CKIaJAHHS BapiaHTIB

Enextpuuna Mepeka mOBHMHHA 3a0e3rneuyBaTH HEOOXIAHY HaJIHHICTh
enexkTponoctadanus crokupadiB. 3rigHo IIYE [3] cmoxuBaui I 1 II kxareropii
MOBUHHI 320€31eUyBaTUCS €JIEKTPOSHEPTIE€I0 HE MEHIIIE HIK BiJl IBOX HE3AJICKHUX
JUKEpell KUBIIEHHA. HezanexHuMu JpKepellaMH BBaXKAIOTHCS PI3HI CEKIIl MIWH
PO3MOAUIBHUX TMPUCTPOIB €JIIEKTPOCTAHIIA a0o0 MIACTAHIIM, SIKII0O BOHH MAaloTh
YKUBJICHHS BIJl pI3HUX F€HEPATOPIB a00 TpaHCPOPMATOPIB 1 ENEKTPUYHO MIK COOOIO
HE TOB'A3aHl a00 MAaIOTh 3B'SI30K, aBTOMATUYHO BIJKIIOYAETHCSA MPU NOPYIICHHI
HOpMaJIbHOT poOOTH O/Hi€T 3 cekiii. OTxke, pailonHa xuBUThH miactaniis (PIIIT)
Mae He3alleXkH1 cekuli muH 3 Hanpyroro 35, 1101220 xB.

Jlns sxuBJIeHHS crioXkuBadiB | kKaTeropii 3aCTOCOBYIOTH PE3€pBOBaHI CXEMHU
MEpexX 3 aBTOMAaTUYHUM BKIOYeHHSIM pe3epBy (ABP). Kusnenns cnoxxkusauis 11
KaTeropii 3AIMCHIOETHCS, SK MPaBWIO, TEX IO pPE3EpPBOBAHUM CXEMaMH, aje
BKJIFOUEHHSI pe3epBY IPH I[bOMY MOXKE OYTH PyYHHUM, TOOTO pe3epBHE HKEPENIO
BKJIFOYAETHCSI 0OCIYroBYIOUMM nepcoHanoM. JKuBneHHs cnoxkusauiB 11 kareropii
MOKE 3JIHCHIOBATHCS 32 HEpPE3epBOBAHOI CXEMOKO. SIKIO B OJHOMY IYHKTI €
CIIO’KMBAYl PI3HUX KATEropii, TO MpU BUOOP1 CXEMH MEPEXi CII1J] BUXOAUTH 3 BUIIO1
KaTeropii CrouBayiB JaHOTO MYHKTY.

[IpoekToBaHa Mepeka MOBUHHA OYTH 110 MOKIIUBOCTI IPOCTOI0. Y paiOHHUX
MepeKax 3aCTOCOBYIOTh TPH TUITH CXEM EIEKTPOTIOCTAYaHHS

1) po3iMKHYTI HEpe3epBOBAHOI MEPEXKi, paaiaibHi 1 MaricTpalbHi,
BUKOHYBaH1 OJTHOJIAHIIFOTOBUMH JIIHISIMHU;
2) PO3IMKHYTI pe3epBOBaHI MEPExKi, pajaialibHi 1 MaricTpaibHi, BUKOHYBaHI

JIBOJIAHIIFOTOBUMH JIHISIMU,
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3) 3aMKHYTI pe3epBOBaHi Mepexi (B TOMy 4YHCII 3 JBOCTOPOHHIM
KUBJICHHSIM), 1110 BUKOHYIOTHCS OJTHOJIAHLIIOTOBUMH JITHISIMHU.

[Ipu cknamanHi BapiaHTiB KOH(ITypaiii Mepeki BAKOPUCTOBY€EMO HACTYITHUIN
QJITOPUTM.

1. CknagaeTbcs HaWOUIBII MPOCTHHM BapiaHT pajialbHO-MaricTpalbHOT
Mepexi, e BCl JiHIT MPOKIAAal0ThCS B JBO- a00 OHOJIAHIFOTOBUMH BHKOHAHI TI0
HaWKOPOTILIUX Tpacax.

2. OTpuMaHuil BapiaHT aHAMI3Ye€TbCA 3 TOUYKH 30py HOTO MOMKIMBHUX
HEJIOMIKIB, 1 CKJIQIAIOThCS TaKl BaplaHTH, B SAKUX IIl HEJIOIIKK B TIM YW 1HIIN Mipi
ycyBatoTbes. [Ipu mboMy cxema Mepexi MOKe 3alUIIaTHCS SK YUCTO pajiaibHO-
MaricTpajabHOi, TaK 1 CTaBaTH 3MIIIAHOT, TOOTO MICTUTH KUJIBIIEBI JIJISTHKHU.

3. CxiajiaeTbcs BapiaHT KUIBIIEBOI MEpEeXi, Je Bce abo OUIBIIICTD
CIIO’KMBAYIB 00'€THYETHCS B KIJIBIIE.

4, [leii BapiaHT TaKOX aHANI3yeTbCA, 1 BCE HACTYIHI BapiaHTH
CKJIAJAalOThCcd 3 METOI YCYHEHHs Horo HemomikiB. [Ipu 1boMy Takox He

BUKJIFOYEHO, III0 MOKYTh 3HOBY 3'SIBUTHCS AKICh PaJlaIbHO-MariCTpaJIbHI JIJISHKH.

2.2 EJIeKTpUYHi cXeMH MiACTAHIIN

TpanchopmaropHi MiACTaHIT € HEBUI'€MHOI YacTUHOK OyJIb-sKOi
eJeKTpUuHO1 Mepexi. Tomy oOpaHa cxema BIUIUBAE 1 HA BUOIP CXEM IiJICTAHIIIH.

CxeMa eneKkTpuYHUX 3'€IHAHb MIJCTAHIIN CIIOXWBA4YiB Ha CTOPOHI BUIIOi
Hanpyru BHU3HAYAETHCS KaTeropiero CIIOKHUBAYiB 010 HaIIHHOCTI
€JICKTPOIIOCTAYaHHSI, & TAKOXXK MICIIEM 1 POJUIIO MiJICTAHILIII B €JIEKTPUYHIN Mepexi.
Bubip cxem mijicTaHIii 3M1HCHIOIOTH 3 ICHYIOUMX YHI(IKOBAaHUX TUIIOBUX CXeM [4],
3 ypaxyBaHHSIM TOTO, IIO 3apa3 PEKOMEHIYEThCS BUKOHYBATH BCl MiJCTAHINT 3
BUMUKA4YaMH, a HE 3a CIPOIIEHOIO0 CXEMOIO 3 BIIIJIbHUKAMHU 1 KOPOTKO3aMUKAYaMU.

Sxo mifcTaHIlsA TynmuKoBa (TOOTO 3HAXOMUTHCA B KIHIN pamiayibHOI abo
MAaricTpajibHOI Mepexi) 1 >KUBUTh TUIbKM crnoxkuBauiB III karteropii, To BOHa

BUKOHYETHCS 32 CXEMOIO OJIOKY «OIHOJIAHIIOTOBA JIiHISA - TpaHchopMaTopy; mpu

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

15




*uBJIeHH1 crioxkuBadiB [ 1 II kareropii miJcTaHIlii BUKOHYETHCS 3a CXEMOIO
«TOJIBINHOTO OJOKYy 3 aBTOMATHMYHOIO TMEPEMUUYKOI0 3 00Ky TpaHChOpMaTopiB»
(mByx1emHa iHig 1 ABa TpaHchopmaTopa - puc. [1.1).

Pemra migcraHmii, MAKIIOUEHI J0 pajdiaJbHO-MaricTpajgbHOl JIiHII, €
npoxigHUMU. J1J1 MPOXiAHUX MiACTaHIIIH 3 JIBOJAHITIOTOBA JIIHISIMU 3aCTOCOBY€ThCS
CXeMa «IOABIHHOTO GJIOKY 3 aBTOMAaTUYHOIO MEPEMHUUKOI0 00Ky JiHii». Kpim Toro,
MpU  TIOIIKO/KEHHI OyIb-IKO1 JIJISHKH OyAb-SKOTO JaHIIOTa BIH TTOBHUHEH
BIJIKJTFOYATHCS 3 ABOX CTOPIH. /{7151 IbOTO HA KO’KHOMY BY3JIi BTy KSHHS B11 JTiHIT
10 TpancopmaTopa HeoOXi/IHa YCTAaHOBKA JIBOX CEKIIOHYIOUMX BUMHUKaUiB (puUC.
I1.2).

VY MaricTpalibHUX JiHISAX 3 JBOCTOPOHHIM >KMBJIEHHSM, a TAKOX B KIJIbLIEBUX
JHIAX TP MOMIKOHKEHH] OYy/b-KOi MIJISHKY BIH MOBHUHEH BIJIKJIFOYATHUCS 3 JBOX
ctopid. Taky (QyHKIII0O BHUKOHy€ MpOXIJHA MIACTAHI[SA MO CXEMl «MICTKa 3
HEaBTOMATUYECKOH MepeMuuKoioy. [lepemuuka 3 1BOX po3'eTHyBaviB 103BOJISIE IPU
BUBEJICHHI B PEMOHT BUMHUKa4a 30€pPErTH KiJIblI€ B PO3IMKHYTOMY CTaHi, a TAKOX I10
yep3l peMOHTYBaTu po3'eanyBadl (puc. [1.3).

[Ipu uymcni mnpueaHAHP HA CTOPOHI BHINOI HAMPYTW OUIBII YOTHPHOX
MIJICTAHIIIS CTa€ BY3/10BO0. [Ipy IbOMY MOXKJIMBE BUKOPUCTAHHS CXEMH ITiICTaHIII1,
sKa Mae oJIHy poOouy cuctemy muH, CeKLIOHIpOBaHHUE BUMHUKaYeM, 1 OOXITHY, 3

BUMHKA4YaMH B ycCix npuennanns (puc. 11.4).

2.3 Meroauka BHOOPY KOHKYPEHTOCIHPOMOKHUX BapiaHTIB cxemMu

MepeKi

Bci cknameni BapiaHTH JIISTBCA HA TPHU TPYIU: paJialibHO-MaricTpasibHi
CXEMH, KUIbLIeBI (B OCHOBHOMY) CXeMM 1 3Mimiadi. JIJiss KOXHOI mMiJcTaHIii
BIJIMOBIHO JI0 1. 2.2 BU3HAYAETHCS CXeMa CJICKTPUYHUX 3'efHaHb. [ToTiM ycepeauHi
KOKHOI TPYTIH 32 KPUTEPISIMU, III0 HE BUMArae BEJIMKUX TPYJOBUTPAT, BUOMPAETHCS
HalOUIbII KOHKYPEHTOCIIPOMOXKHUW BapiaHT. B SKOCTI Takux KpUTEpiiB MOXKHA

BUKOPHCTOBYBATH, HANPUKIIAJA, 3arajbHy JIOBXHUHY JHIA «B OJHOJAHLIOTOBOMY
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YUCJICHHI» 1 3arajibHa KiJbKICTh BUMHKayiB [1]. TepMiH «B OJHOJAHIIIOTOBOMY
YUCJICHHI» O3HAyae, M0 IPH MiACYMOBYBaHHI JOBXKWUH MOBITpssHUX JiHik (I1JI)
TOBXMHA OHOJIaHITIoroBuX [1JI BXOMUTH B cyMy, SIK BOHA €, @ TOBKUHA TBOKOJIOBUX
MHOXUTBCS Ha BiAnoBiaHUN koedimient k = 1,5, mo BimoOpakae ix BeEIUKY
BapTicTh. OTXKe, MEPIINM MPUBATHUM KPUTEPIEM I MMOPIBHSHHS BapiaHTIB CXeMHU
MEpEeXKi € 3arajbHa JOBXKHUHA JiHIN LX B OJHOIIAHI[IOTOBOMY YHCJICHHI
Ly =204 +k2L2, (21)
ne 2L1,21, — BIAMOBIIHO JTOBKHWHA BCIX OJTHOJIAHIIIOTOBUX 1 BCIX JIBOKOJIOBUX
JHIA B JAaHOMY BapiaHTI.

Hpyruit npuBatHuil kputepiit NX ckinagaerbest 3 BumukauiB Ha PIIIT (o
OJIHOMY BHMMKaua Ha KOXKHY JIAHIIOT JIiHIN, [0 BIAXOJATH) 1 BUMHUKAYIB Ha
MIJICTAHIISX CIOKKBAYiB (B 3aJIEKHOCTI BIJ] 1X CXEM €JICKTPUYHHX 3'€/THAHB).

[Ilo cTocyeTbes TpaHchOpMaTOPIB HA MIJACTAHLISAX CIIOXUBAYiB, TO SIKIIO Y
NEepIIH-TINIINA HaroAl oAHIET rpynu nependadaeTbcsi BAKOPUCTOBYBATH OJIHAKOBI
TpaHchOopMaTopH, IPU MOPIBHSIHHI BapiaHTIB iX TaKOX HE BPAaxXOBYIOTh. SIKIIO XK
TpaHchOpMaTOPH Pi3HI, HATPHUKIIA] KOJIU B YACTHHI Bap1aHTIB OJHIEI TPy MEpekKa
CKIIAQJAETHCS 3 JUISHOK 3 PISHUMHU HOMIHAJBHUMHU HANIPyTaMmu, 1 JUJIS 3B'S3KYy MIXK
HUMU OyAyTh BUKOPUCTOBYBATHCS TPhOX 0OMOTYBaJIbHI TpaHcpopmaTopu. Te npu
MOPIBHSHHI BapiaHTIB L€l PYNH BIAMIHHOCTI y BApTOCTI TpaHCPOPMATOPIB CIiA
BpaxyBaTH.

Ham st BuUOOpY HailOUIbII KOHKYPEHTOCITPOMOYXKHOTO BapiaHTy HEOOX1IHO
BCl MpHUBaTHI KpUTEPli MPUBECTH 10 SIKOTOCh OJHOTO, HANPHUKIIAJ JO JOBXHHHU
omHomaniorooi BJI. Jlns 1poro 3a JOBIAKOBHMHU JaHUMH BHU3HAYAIOTh, IO
BapTICTh OJHOTO BUMHKAaYa MPUOIU3HO JIOPIBHIOE BApPTOCTI 4 KM OJHOJIAHIIOTOBOT
BJI. Ananoriyno g0 KiJloMeTpax JiHIi MO)XKHA BHCIIOBHTH 1 JTIOAATKOBI KamiTaabHI
BKJIaJICHHA B TPhOXOOMOTYBaJIbHI TpaHcpopMaTopu. B pe3ynbTari KoKeH BapiaHT
CXEMHU MEPEXK1 OIIHIOETHCA €IUHUM KpuTepieM LI - HaBeIeHO1 TOBXKUHOIO JIIHIN B

OIHOJIAHIIIOTOBOMY YHCJICHHI

Lrs =Ly + 1,55, + 4Ny . (2.2)
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[Ipu HEOOX1aHOCTI B KpHUTEpiil (2.2) BKIIOYAIOTh HABEJCHY JIOBXKUHY JIHIN
Ly. Tp., BapTicThb £AKOi JOPIBHIOE JOAATKOBUX KamiTaIbHUX BKIAJECHHAX B
TpbOX0OMOTYBaJbHI TpanchopmaTopu AKTp:

I—y. ™ AKTp / KlKMl (23)

ne K1kwm - BapTticth 1 kM ogHOMaHI0OroBoi BJI.

[ToTim 3a KpUTEpiEM MPUBEACHOI TOBKUHH JIIHIA BHOUPAIOThH KpAIIHii BapiaHT
3 KOXKHOI TpyId, TOOTO Mae€ HaiMmeHIe 3HaueHHsS LrX (a 3HauuTh 1 HAWOLIBII
nemeBuii). TakuM YWHOM, 3 yCIX PO3IJISHYTUX BapiaHTiB JiA MOJAJBIIOTO
PO3paxyHKYy 3aJMLIAIOTBCS TPHU HAWOUIBII KOHKYPEHTOCHPOMOXKHHUX: OJIMH 3
paiaTbHO-MaricTpaibHOI CXEMOTO JIiHIHM, OJIUH 3 KUIBLIEBOI 1 OJMH 13 3MIIIAHOIO.

Ha nanomy erani BUOOpY KOHKYPEHTOCIIPOMOKHUX BaplaHTIB CXEMHU MEPEKI
il HOMIHQJIbHY HANpyTy 1€ HE BU3HAYEHO, TOMY B MEPIIN-TIMIIN HAroji, o
HaJeXaTh J0 OJHIEI TPYNH, HOro MOKHA BBAXKATH OJHHUM 1 THM XK€ 1 IPH NOPIBHSIHH1

BaplaHTIB HE BPaXOBYBATH.

24 Criaxanus BapiaHTIiB cXeMH Mepexi i BHOIp

KOHKYPEHTOCIIPOMOKHHUX

['eorpadiune po3rairyBaHHA JIPKEpEIa )KUBJICHHS 1 CIIOKUBAay1B TOKA3aHO Ha
puc. 2.1, Ha ssIKOMY BKa3aH1 BIJICTaHl MK MMyHKTaMH B KUJTIOMETpax. Y MyHKTax 2, 3,
415 e cnoxkusaui I, I1 1 III kareropii; B mynkrax 116 - I1 1[Il kareropii no HaaiiHOCTI
€JIEKTPOIIOCTaYaHHS.

Jist 3a0e3nedenHst HaAIHOCTI enekTpornocTadanss (1. 2.1) Bci crokuBaui
MOBUHHI XUBHUTHUCS 1O pe3epBoBaHUM cxemamu. Omxke, Bce mincraniii (I1C)
MOBUHHI OyTH JBOXTpaHC(POPMATOPHI 1 B padiaibHO-MariCTpaJIbHUX Mepekax
YKUBUTHUCS 110 ABOJIAHLIOTOBUX JIHISX €JeKTpornepeaayi.

CknamaHHs BaplaHTIB TMOYMHAEMO 3 HAMOUIBII MPOCTHX pajiaidbHO-
MaricTpaJbHUX cxeMm [1].

Bapiant 1 (puc. 2.2) saBisie co0010 paaiaibHO-MariCTpaibHy MEPEKY

HallMEHINOI0 cymMapHOIo noBxuHHU. [lincranmii 1, 2, 51 6 € tynukoBumu, 11C4 -
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npoxianHuii, a I1c3 - By310BuUi.
3arayibHa JIOB)KWHA JIIHIH B OJIHOJIAHI[FOTOBOMY YHMCIICHHI 3a opmyioro (2.1)

Ly =kZL,=1,5(20+26 +31 +46 +20 + 14) = 235,5 xm.

3aranpHa KiUTBKICTh BUMHKA4iB NX ckiamaetbes 3 BuMukawiB Ha PIIIT (mo
OJTHOMY BMMHKauya Ha KOXKHY BIIXOJIUTH JIAHIIOT) 1 BUMHUKa4iB Ha CTOPOHI BHIIO1
Hanpyru (BH) nigcranmiit coskuBayis.

Tynukosi gBotpancopmatopsi [1C marots (nuB. Jlogarok) na croponi BH 3
BUMHKAYa: MO OJHOMY B JIaHII031 TpaHC(OpMATOpIB 1 OAWUH - B aBTOMATUYHIN
nepemMuili 3 60Ky TpaHchopmaTopis.

[Ipoxigna nByxtpanchopmaropuas [IC B mepexi 3 J[BonaHItorosa jiHisiMU
Mae B posnoauibuomy npuctpoi (PY) BH 7 BumukauiB: 6 Ha npuenHanHs (4
JIaHIIOTa JIiHi# 1 2 TpaHcopmatopa) i 1 CeKIIOHYI0U0I0 BUMHKAY HA CUCTEMI IIIHH.

BysnoBa asyxtpanchopmaropnas IIC mae B8 PY BH 10 Bumukauis: 8 Ha
npueaHanHs (6 JaHIIOTIB JiHIHN 1 2 TpaHcopmaTopa) 1 2 CEKIIOHYIOYNX BUMUKaya
Ha po00YO1 1 OOXITHUM CUCTEMI IIIKH.

Bcboro BuMukauiB B IIbOMY BapiaHTI

Ny =6-1+4-3+1-7+1-10 = 35 m.
HaBeneHa noBxuHA JiHIN B OJJHOJAHIFOTOBOMY YHCIICHHI 110 (2.2)
Lrs = Ls+ 4Ns=235,5+4-35=375,5 kM.

3HaiiIeHI OLIHKM LbOTO 1 HACTYNMHUX BapiaHTIB BKa3yeMO MOpyY 3 iX
CXEMaMH.

OcHOBHI HEJIOJIKY BapiaHTy 1:

1) HasBHICTH CKJIQIHOI 1 1oporoi By3oBuii [1C3;

2) BeIMKa 3aBaHTaXCHICTh JIiHIT 3 TOJOBHMM IiasHKOr0 PITIT-3:

CyMapHUN MOMEHT €JICKTPUYHUX HaBaHTAXKEHb 11 CIIO’KMBAY1B 1010 JKepena
YKUBJICHHS

>M =ZPiL; = 23,1-31+18,4-45+10,8-77+24,5-97 = 4752,2 MBT kM.
Ile mMo)xe BUKIMKATH 30UIbLIEHHS MEpepi3iB MPOBOAIB a00 MiJABUILECHHS

HOMIHAJIBHOI HAMPYTU MEPEXKi, TOOTO ICTOTHE 11 TIOIOPOKIAHHS.
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BapianT 2 Haniyienuit Ha BukiiroueHHs By310Buii [1C3 (3aminy ii Ha TpoxXiaHY)
1 po3BanTaxkeHHs AissHKU PIITI-3 mosxom migkmouenns [1C4 no I1C1.
3Hax0IMMO OI[IHKU I[bOTO BapiaHTY:
Ly =235,5-46-1,5+53:1,5 =246,0 xMm;
Ny=6-1+3-3+3-7=236 mT.
Lrs =246,0 + 4-36 = 390 kM.
[TopiBHSIEMO CymMapHI MOMEHTH €JIEKTPUYHUX HABAaHTAXEHb 3MIHIOETHCS
4acTHHU Mepexi, To0To 6e3 ainsuku PIIII-5, y BapianTax 11 2:
v =4752,2 +22,2:26 =5329,4 MBT-KM;
vz =23,1-31 +18,4-45 +22,2:26+10,8:79+24,5-99 = 5400,0 MBT kM.
Ak 6aunmo, M2 3pic Bchoro e Ha 1,3%, TOOTO MpakTUYHO HE 3MIHUBCA.
Henonikamu BapianTta 2 B OpiBHSAHHI 3 BapiaHTOM | € 30ubienHs 1 LY, 1 NX.
BapianT 3 HauineHuil Ha 3MEHIIIEHHS TOKa3HUKa NX IUISIXOM TiIKJIFOYeHHS
[1C4 6e3nocepeanro no PIIIL.
Orinku BapiaHTy 3:
Ly =2355-46-1,5+70-1,5=271,5 xm;
Ny=81+4-3+2-7=34mrt.;
Lry =271,5 + 4:34 =407,5 km.
BapianT 3 Mae Halikpamuii mokazHuk NX, ane Haripin nokazauku LY 1 L.
Cxknaneni BapianTH 1-3 mpencTaBisiiOTh CO0O0I0 padiaibHO-MaricTpasibHi
pE3epBOBaHI CXEMHU 3 JBOJIAHLIIOTOBUMM JIiHIsIMU 1 IBoxTpancpopmaropHoi I1C, 1
OTK€, MAIOTh NMPUOJIM3HO OJTHAKOBUH PiBEHb HAAIMHOCTI. TOMy MOPIBHIOEMO iX IO
pe3yabTyrouoMy nokasHuky Lr¥. Haiimenine 3HaueHHss Ly mae BapianT 1, Skuii 1
BHU3HAETHCS KOHKYPEHTOCIIPOMOKHHUM 3 TPYITH PO3IMKHYTHX PE3EPBOBAHUX CXEM.
Ham posrmsgaemMo KOMOIHOBaHI BapiaHTH, J€ 4YacTHHA MEpPEekl Mae
paaianbHO-MaricTpaibHy KOH(DIrypailito, a 4aCTUHA - KUIbLIEBY.
Bapiant 4 koMOGiHOBaHOT MEPEX1 Ma€ Ha METI 3[CIICBUTH BapiaHT | HuIsixoM
snemeBneHHss [1C4 1 3MeHIIeHHST CyMapHOT JOBXWHU JIIHIA MUIIXOM 00'€ THAHHS
nijcTaniii 3, 4 1 2 B KUIbIIEBY MEPEXKY 3 OJTHOJAHIIOTOBUMHU JiHIsIMU. Perira miHii

3AJIMINAI0TBCA JIBOJAHOIOIOBHMMH, IHO IIO3HAYCHO JBOMaA PHCKAMMU. IIC4 crae
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MPOX1IHMM B KUIbIeBOi Mepexi (sik 1 [1C2) 1 6yne matu B PY BH 4 Bumukaua (qus.
HonaTok).

3Hax0IMMO OI[IHOYHI MOKa3HUKU BapiaHTy:

Ly = 1,5(26+31+14+20) + 46+20+54 = 256,5 xm;
Ny=6-1+3-3+2:4+1-10 =33 mit.;
Lry =256,5 + 4-33 = 388,5 km.

VY nopiBHSAHHI 3 BapiaHTOM | BIAa0Cs MOJIMIIUTH JIMIIIE MOKa3HUK NZ.

BapianT 5 HauineHuil Ha MOMIMIIEHHS BCIX MOKA3HUKIB BaplaHTa 4 MUISIXOM
o0'emHaHHSA B KiIblle miacTaHii 3, 4, 2 1 6. [Ipu upomy 3nemepmoetbes I1c3, Tak
SIK BOHA 3aJIMIIAE€THCS BY3JI0BOIO, ajie 3 6-ma npuenHanasmu. Otxe, y Hei 0yie B PY
BH 8 Bumukauis.

[Toxa3Huku BapiaHTy:

Ly = 1,5(26+31+20) + 46+20+58 + 14 = 253,5 xwm;
Ny=6-1+2-3+3-4+1-8=232mr,;
Lry =253,5+4-32=381,5 km.

BapianTt 5 kpaie BapianTy 4 1Mo BCiX TpbhOX IMOKa3HHMKax. BoHM MaioTh 1
3arajbHUN HEAOMIK - OYIIBHUIITBO IOCUTH MPOTSHKHUX TOAATKOBUX JIIHIN 2 - 312 -
6.

BapianT 6 nae Hajito Ha moTiNIIeHHs: Xo4ya 0 0JIHOTro Noka3Huka L, ToMy 1110
BIH MPOMOHY€E OYIIBHHUIITBO KOpPOTIIOW JiHIT 1 - 4 nus ob'eqHaHHS B KIJBIE

macranmiu 1, 4 1 3.

[Toxa3nuku BapiaHty 6:
Ly = 1,5(20+14+20) + 26+53+46+31 = 237,0 kMm;
Ny=4-1+3-3+1:4+2-8=33 mr,;
Lry =237,0 +4-33 =369,0 xm.
BapianT 6 BusiBUBCs Kpaiie BapianTiB 4 1 5 3a nmokaszHukamu LY 1 LrZ.
OpmHak AOMIIBHO AOCIIIUTH MOKIIMBICTH CTBOPEHHS 1 OUIBII KOPOTKOTO
KUTBIIS 3 OY[iIBHUIITBOM KOPOTIIIOHO JIiHii.

Bapiant 7 nae Hazgito Ha MOJIMIIIEHHS TOKa3HUKa X, TOMy 1110 BiH MTPOTIOHYE
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OyIIIBHUIITBO KOPOTIOO JiHIi 1 - 3 17151 00'enHaHHS B KiJblIe MmiaAcTaHIn 11 3.

3HaX0IMMO OIIHOYHI MTOKa3HUKHW BapiaHTy 7:

Ly = 1,5(20+14+46+20) + 26+33+31 = 240,0 xm;
Ny=41+33+14+1-8+1-10 =35 mr.;
Lry =240,0 +4-35 =380,0 xm.

Ha >xanp, BapiaHT 7 HOCTymaeThesl BapiaHTy 6 3a BCiMa TPhOMa OKa3HUKAMU.

PosrnsHemo 1m1e ouH BapiaHT 3 KiIbIEM 3 TPhOX IT1JICTAHIIIH.

BapianT 8 Mae Ha MeTi CTBOPEHHS KIJIbIIEBOI YaCTUHU KOMOIHOBAHOI Mepexi
3 miacTanmii 3, 6 15 gua 3nemtesiaenns 11C3.

VY BapianTi 8 crBoproeThes Kinblie PIII-3-6-5-PIII1. Tyt I1C3 3anummaerbes
BY3JIOBOIO, ajie Ma€e Ha cTopoHi BH 6 npuennans, a omxe 8, a He 10 BuMukauis.

[Toxa3HUKM BapiaHTy:

Ly = 1,5(26+46+20) + 31+14+38+20 = 241,0 xm;
Ny=4-1+2-3+2:4+1-7+1-8 =33 wr,;
Lry =241,0 +4-33 =373,0 km.

Bapiant 8 nocrynaerscs Bapianty 6 3a nokazHukamu LY 1 LrX Ha 4 kM 1 mae
OJIHAKOBUU MOKa3HUK N2.

Bapiant 9 Mmae Ha MeT1 MOMIMNIINATY MOKa3HUKY BapiaHTy 8 IIJIIXOM CTBOPEHHS
KUTBIIA 3 40THpboX miacraniiit: PIII1-1-3-6-5-PIII1. ¥V upomy I1C3 Oyzae By3moBuit
1 matu B PY BH 8 Bumukauis.

3HaXO0AMMO OL[IHOYHI MMOKa3HUKHU BapiaHTy':

Ls=1,5(46+20) + 26+33+14+38+20 =230,0 km;
Ny=2-1+13+34+17+1-8=32mwr,;
Lry =230,0 +4-32 =358,0 km.

BapianT 9 miiicHO mOKpaImiuB BCi TOKa3HUKU BapiaHTy 8.

HenonikoM 11bOro BapiaHTy € HasiBHICTb JOporoi By3soBoi [1C3.

Bapiant 10 xomOiHOBaHOiI Mepexi mae Ha MeTi 3aemeBuTd [1C3 nusaxom
BKJTFOUCHHS B KiJIbIle BapianTu 9 ta mifcTanIiii 4. /[ uporo gonuisHiie 30y 1yBaTH
He JiHiIo 4-6, a OUIbII KOPOTKY JiHit0 1-4. [Tpy 1bOMy 1OJATKOBO BUKIIOYAETHCS

noBIa JiHig 1-3, a He KopoTKa JiHig 3-6.
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IToxaznuku Bapianty 10:
Ls=1,5-20 + 26+53+46+14+38+20 = 227,0 km;
Ny=2-1+4-4+1-3+1-8=29 mwr,;
Lrs =227,0 + 4-29 = 343,0 k™.

Taxum ynHOM, BapianT 10 Mae Halikpallli OIIHKA 3a TPbOMa MOKa3HUKamu LZ,
NZ, LrX 3 BapianTtiB 4-10. O1xe, BapianT 10 BU3HAETHCS KOHKYPEHTOCIIPOMOXKHUM
3 rpynu KOMOIHOBaHUX CXEM.

Bapiant 11 kinbueBoi Mepexi oTpumyeMo 3 Bapianta 10 moisixom
OymiBHUIITBA JiHIT 2-3, BUKIIOYeHHS JiHII 4-3 1 mepeTBopeHHs JiHIT 4-2 B
OJTHOJIAHI[IOTOBY .

[Toxa3nuku Bapianty 11:

Ly =26+53+20+54 + 14+38+20 = 225,0 km;
Ny=2-1+64=26mr.;
Lry =225,0 +4:26 =329,0 km.

Cepen posriaHyTux 11 BapiaHTIB CXeM KUIblIEBa Mepeka Mae€ HaWKpaull
OIIIHKA 3a BCIMa TpbOMa TIOKa3HMKaMHU, 3a SKAMU BOHa € O€3CYMHIBHO
KOHKYPEHTOCTIPOMOXHOIO,

Henomnik Bapianta 11 - Benmka NpOTSKHICTH KUIbLA. Y 3B'SI3KY 3 IIUM B
nicasiaBapitHOMY PEKHUMI, III0 BUHUKAE TICIIs BIIMOBH OJTHOTO 3 TOJIOBHUX JIJISTHOK,
3arajibHa BTpaTa HANpyrd MOKE BHUSBHUTUCA HAIMIPHO BEIUKOKW. bymeMmo
CHOJIBATHUCS, 110 LIbOTO HE CTAHEThCS.

OTtxe, mornepeaHi PO3paxyHOK 1 TEXHIKO-€KOHOMIUHE MOPIBHAHHS OyaeMo

BUKOHYBATH ISl KOHKYPEHTOCIIPOMOKHHUX BapiaHTiB Mepexi 1, 101 11.
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PO3/11 3

MOMNEPEJHIN PO3PAXYHOK TPHOX BIJIFPAHUX BAPIAHTIB

Metoto po3paxyHKy € OTPUMaHHS HEOOXIJHUX JaHUX Ui TEXHIKO-

€KOHOMIYHOTO TIOPIBHAHHA BIJIOpaHUX BapiaHTIB Mepexi 1 BHOOpPY 3 HHUX

HAMKpPauoro.

VY po3paxyHKy poOuThCs HabmmxeHui (0e3 ypaxyBaHHS BTPAT MOTYXKHOCTI)

pO3paxyHOK MOTOKOPO3MOiTY, BHOUPAEThCS HOMIHAJIbHA Harpyra 1 mnepepis

MPOBOJIIB JIHINA; BHOpaHI Tepepi3u MEPEeBIPSIOTHCS 3 TEXHIYHUX OOMEXEHb B

HOPMAJIbHOMY 1 HalOUIbII Ba)XKOMY HicCisiaBapiiHUX pexuMax. BuzHauaroTbCs

TaKOX 3arajbHl BTpaTH MOTYXHOCTI 1 HalOUIbIIa BTpaTa Hanpyru. BubuparoTscs

CXEMHU BIIKPUTUX po3noauibHuX npuctpoiB (BPII) Ha miacTaHIIsgX CHOXHBayiB.

Axmo BimiOpaHi BaplaHTU MarOTh Pi3HI HOMIHAQJIbHI HANpyrd, TO BUOUPAIOTHCA

TaKOX 1 TpaHCPOPMATOPU Ha MIJCTAHIISAX CIIOKUBAYIB.

3.1 BapiaunT pagiajibHO-MaricTpajJbHOI Mepexi

Po3paxyHkoBa cxema Mepexi CKJIaJieHa 3 BUKOPUCTAHHAM PUCYHKIB 2.2, 2.1 1

Tabn.1 1 mpuBeneHa Ha puc. 3.1. Ha HIW BKa3aH! HaBaHTAXXCHHS CIIOXUBAYIB 1

JIOB)KWUHU JUISTHOK.
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Puc. 3.1 - Po3paxyHkoBa cxema Bapianty 1

3.2 Po3paxyHOK MOTOKOPO3MOIiTLY

Po3paxyHOK CTpyMOpO3aiIy paaiajibHO-MariCTpaJibHOL JIiHIT poOuMO 3a
nepmuM 3akoHoM Kipxroda, pyxarouuch mo cxemi BiJi HAWOUIBII BiJIaJICHUX

CIIO’KHMBAaYIB A0 JHKEPEIa )KUBJICHHA.

Tedist NOTYXHOCTI Ha AUISTHII 4-2 JOPIBHIOE MOTY>KHOCTI CIIOXKUBaya 2:
§4-2 = §2 =245 +j 9,91 MB-A.

[ToBHA MOTY>KHICTh AUISHKA 4-2

Sio/PE, + Q2_,=1/24,524+9,91%2 = 26,43 MB -A.

Tedito MOTYXHOCTI Ha IUISAHIN 3-4 3HAXOAMMO IJICYMOBYBaHHSM JIBOX

MOTOKIB, 1110 BUILJIMBAIOThH 3 By37a 4:

S34= S4o+ S4= (24,54 9,91) +(10,8+j 4,43) = 35,3 +j 14,34 MB-A.
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[ToToku MOTYXHOCTI

Pesynbrat po3paxyHKiB momimaeMo B Tabn. 3.1, a TakoX HAHOCMMO Ha

PO3PaXyHKOBY CXEMY.

Tabmuis 3.1 — Po3paxyHOK MOTOKOPO3MOALTY 1 BUOIp HANPYTH AJIs BapiaHTy

Ha IHIOMX JUISHKAX BU3HAYAEMO aHAJIOTI4YHO.

1
Yyactok | L, km P, MBt < > U'xB Do
Mgsap | MB-A kB
PIIII-1 26 22,2 9,46 |24,13 |63,96 |110
PIIII-3 31 76,8 31,50 83,01 |110,95|110
3-4 46 35,3 14,34 | 38,10 |80,97 |110
4-2 20 24,5 9,91 26,43 |66,07 |110
3-6 14 18,4 7,53 119,88 |57,03 |110
PIIII-5 20 14,8 596 | 1595 |5250 |110

3.1.2 BuOip HOMIHAJIBHUX HAIPYT JiHIN

Texniuno mnpuitHsaTHa Hanpyra U 'Ha muisHul PIIII-1 Bu3Hawaemo 3a

dopmyioro napionosa [1]

U’ = 1000/,/500/L + 2500/P,, kB, (3.1)

ne L - nopxxuHa jiHii, KM; P11 - akTHBHA TTOTY>KHICTB, IO TIPUIIAJIa€ HA OJTHY

naHior, MBT:

U' = 1000/,/500/26 + 2500/(22,2/2) = 63,96 kB.

[Tpuitmaemo Haitbnmx4de crangapTae 3Ha4eHHS Uyoy = 110 kB.

3a ¢opmynow (3.1) BHKOHYEMO pPO3paxXyHKH IS 1HIIMX IISHOK 1 iX
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pe3yJbTaT nmomimaemo B Taon. 3.1.

3.1.3 Bubip nepepizy mpoBOAIB JiHIN

[Tepepizu mpoBOiB diHINA OymemMo BHUOMpATH 33 METOAOM EKOHOMIYHHUX

iHTepBamiB [2]. BianmoBigHO A0 IIOTO METOMY MOOYIyEMO HOMOTPAaMH KOPJOHIB

€KOHOMIYHMX 1HTEPBaJIiB, BBAXKAIOUH, 1[0 PAOH CIIOPYIU MEPEeXki1 BITHOCUTHCS 0

[II paitony mno oxenenl 1 OyAyTh BHKOPHUCTOBYBATHCS OJHOJAHIIOTOBI 1

neonanirorosi BJI Ha 3amizo0eTonHnx onopax. Baptocti criopypkeHHs 1 kM miHiN

1 aKTUBHI ITOTOHHI OIMOPY JIJIsl PI3HUX Tepepi3iB HaBeeH1 B Tab. 3.2. Bonu B34Ti 3

[2, Tabn. 6.99] 3 ypaxyBanHsaM koedirienTa nogopoxxkuanas kyg = 45 1 3 [6, Ta0m.

1.1].
Tabmus 3.2 — BaprocTi ciopymkenss 1 kv [1J] 1 moronsni onopy
Bapticts ciopyau Koi, Tuc. TpH. / kKM, 3 ipoTamu
Tun minii
AC70/1 | AC95/1 | AC120/1 | AC150/2 | AC185/2 | AC240/3
Uwow= 110 kB
1 6 9 4 9 2
OIHOIAHITIOTO
657,0 643,5 589,5 594,0 621,0 679,5
Ba
JIBOJTaHIIFOTOB
963,0 945,0 918,0 999,0 1062,0 1125,0
a
IToronnun
0,429 0,306 0,249 0,198 0,162 0,121
otip loi, OM/KM

3rigHo Tabn. 3.2 BapTicTh criopyau JiHiN 3 mpoBogamu AC70 / 11 1 AC95 /

16 Buie, HK 3 MPOBOJAMU BEJIHMKOTO Tepepidy. OTke, Mpu 3a3HAYCHHUX IIHAX

nepepizy 70 Mm 2 1 95 MM 2 eKOHOMIYHO HeBUTiAHI. Tomy nmani 1eil nmepepi3 He

PO3IIISIAEMO.

3HaiinemMo HalOIbIIIe 3HAYCHHSI TTapaMeTpa v a

N3m. | inct Ne fOoKym.
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Vo = ’E:—i, (xB1/rpn.)'?, (3.2)

ne E - xoedimieHT epeKTUBHOCTI KamiTalbHUX BKJAJEHb, 0.€ .; 0. - HOpMa
BiJ[paxyBaHh HA aMOPTHU3AII0 Ta OOCIYroByBaHHS, 0.€ .; CE€ - BapTICTh BTpAT
eJIeKTpoeHeprii, rpH ./ (kBT * piK); T - 9ac MaKCUMaJIbHUX BTPAT, H.

[IpuitmaeMo HaMOLIBII 3HAYEHHS BEJIMYUH, 1[0 CTOSITh B YUCEILHUKY BUPA3y
(3.2), 1 HaliMeHTIITl 3HAYEHHS BEJIMYHH, 110 CTOSATh B 3HaMeHHHUKY: EHB = 0,5; a =
0,028 [2, Tabn. 6.32]; ce = 1,2 rpu ./ (kBT * pik); T = 1000 roa. Ilpu mpomy 3a

BUpa3oM (3.2) 3HaX0IUMO:

oy 2540028 _ 12.10° (kBr/rpu.)M2.

3 1,2:1000

3HaXO0AMMO IPaHUYHUHN CTPYM JUIsI IEPIIOI TApU PO3TISTHYTHX mepepiziB Fi =
120 mm 2 1 Fi+ 1 =150 mm 2 Ha ogHodaHIorosoi JiiHii 110 kB 3a dhopmyioro (4.7)

[1]

I i1 =\/ Koiwa Kot —+/o: (3.3)

(Toi— Toi+1)'1073

(T0.120 — To.150)-1073 (0,249-0,198)1073

Lip 120/150 =\/ Ko.150—Ko.120 Vo = \/ (594,0-589,5)103 12103 =112 TA.

['pannyH1 cTpyMH 1)1 BCIX 1HIIMX Map Mepepi3iB 3HAXOJUMO aHAJIOTIYHO i

3aHOCHUMO 1X 3HAUYEHHS B Ta0I1. 3.3.
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Tabmui 3.3 — ['paHnuHI CTPYyMHU MK MepepizaMu

[Tapu epepiziB 120/150 | 150/185 | 185/240 | 150/240 | 120/240
Opuonaxirorosa | 112,7 328,6 453,3

110 xB

JIBommaHITroroBa 478,2 502,0 470,4 485,4 482,6
110 kB

3rigno tadn. 3.3 s nBonaHiorosux JiHiA 110 kB rpannunmii ctpym st
napu nepepiziB 185/240 MM 2 BUIAIIIOB MEHIIIE, HIXK JJ1s1 Tapu niepepiziB 150/185 mm
2. lle o3navae, mo nepepi3 185 MM 2 €KOHOMIYHOTO IHTepBaidy He Mae. Tomy
3HAXOJAUMO TpaHU4YHHUI cTpyM st mapu 150/240 mm 2. BiH Bifpi3HA€TbCS BiJ
cTpymy s napu nepepiziB 120/150 mm 2 Beboro mumie Ha 485,4 - 478,2 = 7,2 A.
OTXxe, CEeKTOp MDK BIAMOBIIHUMHM TPAaHUYHUMHU TPSIMUMHU Jy>Ke€ Malui, TOOTO
MO>KHA BBa)KaTH, 10 €KOHOMIYHMM 1HTEpBas ajs nepepizy 150 MM 2 mpakTH4IHO
BiZICYTHiH. TOMY 3HaX0MMO TpPaHUYHHIA CTPYM Juis lapu niepepizi 120/240 mm 2.

OTxe, pu AaHii BApTOCTI CIIOPYHKEHHS JIHIN 711 OJHOJAHIIOTOBUX JI1HIN
110 kB eKOHOMIYHO BHTiTHMMHU MOXKYTh OyTH Tepepizy 120, 150, 185 i 240 Mmm?, a
11 aBokonoBHx yiHii 110 kB - mepepizy 120 i 240 mm2. Ha puc. 3.2 HaBeneni
HOMOTpaMH E€KOHOMIYHUX IHTEpBaNiB, MOOYJOBaHI MO TPaHUYHUM TOuKaMm (B
IUTOILMHI 3 OCSIMU KOOpI[I/IHaT\/E ¥ I i +1) BignoBigHO Tabm. 3.3.

Jlns BuOOpy mepepiziB MPOBOMAIB MO HOMOTpaMMaMm MOTPIOHO BU3HAYUTH
3HA4YeHHs MapaMeTpa \/o i BeIMUMHY CTPYMy B KOKHOMY JIAHIIO3i B TOJMHHHK
HaWOUTHIIINX HABAHTAXKEHb.

3a mpU3HAYEHHSIM 4YKCIIa TOAUH BUKOpUCTaHHS MakcumyMmy Ti, = 6300 rox
3HAX0JAUMO 10 [2, puc. 6.1] yac makcumanbaux BTpaT T = 4400 roxa. [TpuiiHaTHUIA
TEPMiH OKYITHOCTI IPUAMEMO piBHUM CTpyM = 3 poku, Toai E=1/ctpym = 1/3 =

0,33. Ipuiimemo, sik i panime, o = 0,028, a ce = 1,7 rpa ./ (kBT * pik).
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2468 1070y 2468102y
Pucynok. 3.2 — HoMorpamu eKOHOMIYHUX 1HTEPBAJIIB
Onnonanrorosa 110 kB nBonanitorosa 110 kB

3a dopmyiioro (3.2) BUBHAYAEMO

Vo =[S0 4 0.10° (B / rpn.)

Buznauaemo MakcuMaabHUM CTpyM B OAHOMY JaHIto31 JiHii PTITT-1:
lis = Spr1/ V3 Usow ) = 24,13:10°%/(v/3:110-2) = 63,4 A.

3a HOMOTpaMoro JJ1s1 ABOJIaHIroroBoi JiHii 110 kB (puc. 3.2) 3Haxoaumo 1o
npu Vo = 4,0 « 10-3 cTpyM 63,4 A moTparuisi€ B €KOHOMIYHUI 1HTEpBA MEepepi3zy
120 mm 2. Tomy BuOupaemo nposig mapku AC120/ 19.

AHanorivHo BHOHMpaeMo mepepi3 MPOBOJIB IS 1HIIMUX JIHIN 1 iX JUISHOK.

Pesynbratu Bubopy 3anocumo B Tabu. 3.4.
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Ta6muis 3.4 — Bubpani nepepi3u MpoBOAIB 1 JesKl TapaMeTpu JiH1N

JlinsgaKa | S, I, A F, Fo, R, Xo, X, AP,MBT | AU,
MB-A MM? | Om/kM | OM | OM/kM | OM kB

PIIIT-1 |24,13 |63,4 |120 |0,249 |3,24 (0,427 |5,55 |0,16 1,13
PIIIT-3 |83,01 |218,1 |240 |0,121 |1,88 |0,405 |6,28 | 1,07 3,11
3-4 38,10 |100,1 | 120 |0,249 |5,73 0,427 |9,82 |0,69 3,12
4-2 26,43 69,4 |120 |0,249 |2,49 (0427 4,27 |0,14 0,94
3-6 19,88 52,2 |[120 |0,249 |1,74 0,427 |2,99 |0,06 0,50
PIIIT-5 | 15,95 |419 |120 |0,249 |2,49 |0,427 |4,27 |0,05 0,57

3.1.4 TlepeBipka 0O6paHOTO MEpepizy 3 TEXHIYHUX 0OMEKEHb

Y HaOUTBIIT BAXKKOMY IMiC/IIaBapitHOMY PEXUMI, KOJIU OHA 3 JIAHIIFOT1B JIHIi
Oyze BHUBejieHA 3 POOOTH, CTPYM B JIaHII031 NMOABOIThCA. [Ipu 11boMy HaOLIBIII
ctpymu I / aB cranoButuMyTh: 115t ipoBoay AC120 / 19 - na ainsanmi 3-4 In/ aB =
100,1 « 2=200,2 A; nys mpoBeaeHHss AC240/32 -In/aB=218,1 «2=436,2 A. 111
CTPYMHU MEHLIE I0BrO IOMYCTUMHUX CTPYMIB - BiANOBIAHO piBHUX 390 A 1 605 A [2,
tabn. 6.54.A]. Omxke, OOMEXKEHHS IO JOMYCTUMOMY HarpiBy IPOBO/IIB
BUKOHYETHCH.

MiHiMallbHUI TIepepi3 MPOBEACHHS, HOMyCTUMHUIN 32 YMOBOIO BTpaT €Heprii
Ha KOpOHHUU po3psia, aia Hanpyru 110 kB gopiBaioe 70 mm 2. Bubpani apotu

3aJI0BOJIBHSIIOTH 1111l YMOBI.

3.1.5 BusHaueHHs JesKUX MapamMeTpiB IPOEKTOBAHOI MEepexi

AxtuBHi R 1 peaktuBHi X onopy JiHi# BU3HA4aOTHCs 32 popmynamu [1]:

R =r.L/ny, Om; X =X,L/ ny, Om, (3.4)
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TJI€ To U Xo — MOTOHHI aKTUBHMM 1 peakTuBHMM omopu, Om / kM; L 1 nig -
JIOB)KMHA JUISHKH, KM, 1 KUIBKICTD JIQHITIOT1B.
Jlnst minstaku PIIIT-1 3 mpoBogom AC120 / 19 nosxkuuoro L = 26 km:
ro = 0,249 Om/kMm Gepemo u3 Tabi. 3.2, a X, = 0,427 Om/xkm — 3 [6, Tabn.1.1].
O6uucroemo 1o (3.4):
Rpem1= 0,249-26/2 = 3,24 Om; Xpnn-1r = 0,427:26/2 = 5,55 Owm.
JUIst IHIIKUX AUISHOK pe3yJbTaTu O0YMCIIEHb 3aHOCUMO B Ta0. 3.4.

3.1.6 HabnmxeHnii po3paxyHOK JACSKUX MapaMeTpiB PeKuMy

BTpaTI/I aKTHUBHOI1 I'IOTy}KHOCTi BHU3HAYAIOTHCA CIIOYATKY II0 ,Z[iJIHHKaX 3a

dbopmyitoro [1]

AP = (S2/U%,,,)R, MBT: (3.5)

s aisakd PTITT-1 o6uuncimroemo 3a opmyiioro (3.5)

APprna= (24,132/1102) 3,24 = 0,16 MBT.

Brpatu Hanpyru B HOpMaJIbHOMY PEKHMI BU3HAYAEMO TAKOX CIIOYATKY IO

nitsHKax 3a Gopmyoro [1]

AU = (PR +QX)/Usox, KB: (3.6)

Huns pinstaku PIIT-1 mo gpopmymi (3.6) 3HaX0aMMO, BUKOPHCTOBYOUYH TaoII. 3.1,

AUpns = (22,2-3,24 + 9,46-5,55)/110 = 1,13 kB.
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Pe3ynbpTaTi aHaNOrIYHUX PO3pPaxyHKIB JJIS 1HIIUX JIJISHOK 3aHECEH1 B Ta0l.
3.4.
[lincymoByBaHHSIM TIO BCIX JUISSHKAX 3HAXOAMMO 3arajbHi BTpaTH

MOTY>KHOCTI

APz =0,16 +1,07 + 0,69 + 0,14 +0,06 + 0,05 = 2,17 MBr.

Takox TiACYMOBYBaHHSIM BH3HAYa€EMO 3arajbHy BTpaTy HAMNpyTH 10

HAWOJIBII BIAJAJICHUX I1ACTAHIIN:

AUpnm.e = AUppm3 + AU3z6= 3,11 + 0,50 = 3,61 xB;
AUpnn2 =3,11 +3,12+ 0,94 ="7,17 xB.

B sikocTi HalOUIBII BaXKKUX MICIsaBAPIMHUX PEXUMIB IPUIMAEMO PEKUMH,
SIK1 BUHUKAIOTh IT1CJIS BIZIMOBH OJIHIET 3 JIAHITIOT1B HA TiH IUISHII KOXKHOI MaricTpa,
JiIe B HOpMAJIbHOMY PEKUMI CIIOCTEPIraeThCsl HaOUIbIIa BTpaTa Hanpyru. Onopy
JUJISTHKY TICTIS BIZIMOBH OJTHOTO JIQHITIOTA 3pOCTAIOTh B 2 pas3H, TOMY TaKOX B 2 pa3u
3pocTae BTpara Hampyru Ha I auisHii. Toal 3araapbHa BTpaTa Halpyrd B
nicasiaBapiiHui pexxumi Oyze TOpiBHIOE:

B Marictpaii PIIII-6:

AU'pims = 2-AUpnn-3t+ AU3.6 = 2-3,11+0,50 = 6,72 xB;

B Marictpam PIIII-2:

AU'prin2 = AUppimz + 2-AU3z4 + AUs, = 3,11 +2-3,12 + 0,94 = 10,29 xB.

3rigHo [2, Tabmn. 6.47] mexi1 perymatoBaHHs HanpyTu Tpancopmartopis 110 kB
3 npuctposmu PITH notyxnicTio 6,3 MB * A i 6uibmie ckinagatots + 9-1,78 = +

16,02%.

HaiiGinbmni BTpat Hampyru 10 HAOUIBI BIAAICHUX MiACTAHIIIN, BUPpaXKeH1
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B % 0T Uyey = 110 kB, nopiBHIOE€:

B HOpMaJIbHOMY pexuMi: AUyopy = 7,17-100/110 = 6,52 %);

B micisaBapiitHoMy peskumi AUy = 10,29- 100/110 = 9,35 %.

OTpumanu, 10 TO3UTUBHUN PETYyIIOBAJIbHUN [ialla30H IEPEBUILYE
HANOUTBIINX BTPAT HAMIPYTH SIK B HOPMAJIbHOMY, TaK 1 B MiCIsSaBapiiHUMA pekuMax.
OTxe, perynoBaibHMiA Aiana3oH Tpanchopmatopis 110 kB 3 PITH nocratwiit qis

KOMIIeHcallii BTpaT Hanpyru B JiHisgx 110 kB.
3.3 BapiaHT KiiIb1IEeBOI Mepexi

Po3paxynkoBa cxema BapianTy 11 kinbleBoi Mepexi npuBeaeHa Ha puc. 3.3.
L1 cxema oTpuMaHa YMOBHUM «pO3pi3aHHIMY JpKepena xKuBjieHHs Ha asa (PIIII1 1
PIIII2) i po3ropTaHHAM KUIbLS; MPU LIBOMY KIUJIbIIEBA MEPEXY IMEPETBOPEHA B

MaricTpajabHy JiHIIO 3 JBOCTOPOHHIM KUBJICHHSIM.

FIIT2

Pucynok. 3.3 — Po3paxynkoBa cxema Bapianty 11

Po3paxyHOK MOTOKOPO3MOALTY MOYMHAEMO 3 MEPIIOTO TOJIOBHOTO JUISHKU
PITIT1-1 3a ¢hopmyiioro [1]
Smn: (Zﬁili )/Lz, (37)

1€ Sron = Pron + JQron — MOTIK MOTY>KHOCTI HA TOJIOBHIHN ISHIT,

Si = Pi+jQi - i-s1 HaBaHTaXkeHHsI; Lj— BIIICTaHb BiJl MiCIS MIAKIIOYCHHS 1 - i
HaBaHTAXEHHS JI0 JDKepesa, MPOTUJIEHKHOT OCKIJIBKM BIH PO3TJIsIaBCs TOJOBHIN
minsHI; LY - 3arampHa goBkuHA KimbleBoi JIiHITL. [Ipu po3paxyHKy MOTOKH

aKTUBHOI 1 PEaKTHUBHO1 MOTY>KHOCT1 PO3Pax0OBYEMO OKPEMO:
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1=(14,8-20+18,4-58+23,1-72+24,5-126+10,8-146+22,2-199)/225=53,81 MBr;

1=(5,96-20+7,53-58+9,63-72+9,91 - 126+4,43 - 146+9,46-199)/225=22,34 Msap.
S1.4 = Sprmia - S1 = (53,81+j22,34) — (22,2+]9,46) = 31,61+j12,88 MB-A.

[Totoku l'IOTy}KHOCTi Ha IHIITUX I[iJ'IHHKaX 3HaxXoaJuMoO aHaJIOT14YHO. PCBYJIBTaTI/I

pO3paxyHKiB 3BelIeHI B Ta0. 3.5.

Jliist mepeBipku 3Hai1eMo 1o ¢popmyti (3.7) MOTOKK MOTYKHOCTI Ha TOJIOBHIM

mursaig PIITT2-5:

Pprim-s=(22,2-26+10,8-79+24,5-99+23,1-153+18,4-167+14,8-205)/225=

59,99 MBr;

5=(9,46-26+4,43:79+9,91-99+9,63-153+7,53-167+5,96-205)/225=24,58 MBap.

QPHHQ-

3HaiiIeHI TOTOKU MOTY>KHOCTI 3a BUpa3oM (3.7) 30iratroThCs 3 BIAMOBIIHUMU

Pprmi-

QPHHl-

3HAYEHHSIMH, BU3BHAUCHUMHU 3a nepiuM 3akoHoM Kipxroda (nus. Tabi.3.5).

Tabmurs 3.5 — Po3paxyHOK MOTOKOBHM3HAYEHHS 1 BUOip Hampyru BapianTu 11

S, Usiom;
Hinsaka | L, km P, MBT Q, MBap MEB-A U', kB B
PIIIT1-1 |26 53,81 22,34 58,28 |123,38 | 220
1-4 53 31,61 12,88 34,13 |106,29 | 220
4-2 20 20,81 8,45 22,46 83,01 |220
2-3 o4 3,69 1,46 3,97 38,16 | 220
3-6 14 26,79 11,09 28,99 |88,03 |220
6-5 38 45,19 18,62 48,88 |120,84 | 220
PIIII2-5 |20 59,99 24,58 64,83 | 122,47 | 220
Nct
b 141.1610.10-000 113 35
Mam. | inct | Ne nokym. | Noanucs | fata




[Ipu po3paxyHKy MOTOKOPO3MOALTY JUIsl NIJISTHKH 2-3 MaJu:

§2-3 = §4-2 - §2 = (20,81 +j8,45) — (24,5 + j9,91) =- (3,69+j1,46) MB-A.

3HaK «-» TOKa3ye, M0 MOTYKHICTh 2 - 3 Ma€ MPOTUIICKHHUM 3MICT 1 Teue Bij
By3J1a 3 710 By3Ja 2, 110 1 oka3aHo Ha puc. 3.3. Sk BuaHO 3 puc. 3.3, CokuBay B
BY3Jll 2 OTPUMY€E >KHUBJEHHS 3 JIBOX CTOpIH K aKTUBHOi, TaK 1 PEaKTUBHOI
noTyXHicTio. ToMy By301 2 € TOYKOIO TOTOKOPO3AUTY SK JUIsl AKTUBHHUX
(3a4epHEHMI TPUKYTHUK), TaK 1 JUIsI PEAKTUBHUX (CBITIIMM TPUKYTHHK)
noTy>kHocTel [2]. JouiapHy BETWYMHY HAmpyrd 3Haxoaumo 3a ¢opmyioro (3.1)
JUISL AUTSTHOK MepexKi (0THOJIAHIFOTOBUX JIHIH) 1 3aHOCUMO B Ta01. 3.5. [Ipuiimaemo
1 Beiel kutbrieBoi Mepexxki Unom = 220 kB. V HopmanbHOMY pexkumi BOHa
¢bynkuionye sk Al paaianbhi diHii PIII1-2 1 PIIII2-2, «po3aineHi» TOYKOO 2
noTokopo3auty. [lpu npomy minsiHka 3-2 € Mano3aBaHTAXKEHUMH. 3 OTJISIY Ha IIe,
HaWOLTBII MPOTsKHOI € JiHis PIITI1-2 moBxkuHOI0O 99 KM 1 3 TOTY>XHICTIO TToHa S50
MBT Ha oxny nanitor. L{i mapamerpu JiHIi enexkTponepesadl BXOAsITh B JOUUIbHY
00JacTh 3acTOCyBaHHS HOMiIHANBHOT Hanpyru 220 kB [7].

Bubip mnepepidy mnpoBoaiB KiiableBoi Mepexi 220 kB 3gilicHumMo 3
E€KOHOMIYHHX 1HTEpBajax JijIsi OJTHOJIAHIIFOTOBHX JIiHIN aHanoriyHo 1. 3.1.3.

[Tobynmyemo HOMOTpaMMy KOPJOHIB €KOHOMIYHHUX IHTEPBAIIB  JUIA
onnonanirorooi BJI 220 kB Ha 3anmizo0eronnux onopax B III paiioni no oxenexni.
BaprocTi criopymxenss 1 km [ (3 ypaxyBanusm kya = 45) 1 moroHHi onopy st
3aCTOCOBYBAHUX Mepepi3iB AaHi B Tad. 3.6.

['paHidHi CTPyMH MiXK IIepepi3aMu MPOBO/IB TS mapamerpa NoHG = 12 « 10-

3 (kBt/ rpn.) 1/2, Bu3Haueni 3a popmyinoro (3.3), naxi B Tadm. 3.7.
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PAaHUYHIME TOYKAaMH (B IUIOMHI 3 ocsiMu KoopauHat Vo i Irpi /i + 1), opauHatu

Ta6mug 3.6 Baptocti, Tic.rpH. / KM, 1 moronHi onopy, Om/km

Tun muii Uy = 220 kB

Bapricts K,i 3 nporamu

AC240/32 | AC300/39 AC400/51
OpHonaHLOroBa Ha 3aJ-
778,55 819,0 900,0
0eT. onopax
. Foi 0,121 0,098 0,075
[ToronHi onopy
Xoi 0,435 0,429 0,420
Tabmurs 3.7 — 'pannyHi cTpyMu MiX niepepizamu, A
[Tapu nepepiziB 240/300 300/400 | 240/400
Onnouemnnas BJ1 220 kB | 503,6 712,1 616,7

Ha puc. 3.4 npuBeaeHa HoMorpaMa EKOHOMIYHUX 1HTEpPBaIiB, NOOYI0BAaHA 32

SKWAX JTaHO B Tadu. 3.7.

A moTparuisie B €KOHOMIYHUE 1HTepBan nepepizy 240 mm 2. Ha migcraBi 1boro

3naxoaumo ctpym Ha ausiaul PTIT1-1:

3a HomMorpamoro (puc. 3.4) 3HaX0IUMO, IO TIPU Vs =4,0 * 10-3 ctpym 153,1

BUOUpaemo nposig mapku AC240 / 32.

1= 58,26-10%(v/3-220) = 153,1 A.

N3m.
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Pucynok. 3.4 — Homorpama eKOHOMIYHUX 1HTEPBAIIB OJHOJAHIFOIOBa

220 kB

AHanoriyHo BHOHMpaeMoO TMepepi3d Ha IHIMX AUIAHKaxX. Pe3ynmpraté ix
BUOOPY, PO3pPaxyHKy IMapaMeTpiB Mepexi 1 JesKUX MapamMeTpiB HOPMaJbHOTO

pexxumy 3BefieHi B Ta0. 3.8.

Tabnuusa 3.8 — BuOpani nepepisu 1 Ieski napaMmeTpu JiHiN KUTbIIEBOi

Mepexi

S, F, lo, R, Xo, X, AP, AU,
Jinsgaka I, A
MB-A MM? | OM/kM | OM Om/xkMm | OMm MBT | %

PIIIT1-1|58,26 |153,1 |240 |0,121 |3,15 (0,435 |11,31 [0,22 |0,87

1-4 34,13 89,7 |240 0,121 |6,41 (0,435 |23,06 [0,15 |1,03

4-2 22,46 |59,0 |240 (0,121 |242 (0,435 |8,7/0 |0,03 |0,26
2-3 397 |104 |240 |0,121 |6,53 |0,435 |23,49 |0,002 | 0,12
3-6 2899 | 76,2 |240 |0,121 |169 |0435 6,09 |0,03 |0,23
6-5 48,88 |128,4 | 240 0,121 (4,60 |0,435 |16,53 |0,23 |1,0/

PIIIN2-5 | 64,83 |170,3 |300 |0,098 [196 |0,429 858 |0,17 |0,68

[TincymMOBYBaHHSM JaHUX JIBOX OCTAHHIX CTOBIIIIB Ta01. 3.8 3HaX0AUMO:
3arajbHi BTpaT notyxHocti APZ = 0,83 MBT;

BTpaTa HaMpyTH BiJ JDKEpeNa KUBJICHHS 0 TOYKHU MoTokopaszaena AUX =

2,16%.
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Haitbinpim BaXxkuil micisiaBapiiHui peKUM BUHHUKAE B pe3ysibTaTi BiAMOBHU
HaWOuTbIl 3aBaHTaxkeHoro nauisHku PIITI2-5. Tlpu 1mboMy KijgblieBa Mepeka
NEPETBOPIOETHCSI B MATiCTpaidbHy JIIHIIO 3 JKUBJIEGHHSM 3 OJHOTO OOKY.
Po3paxyHKoBa cxema IbOTO PeXHMMY jJaHa Ha puc. 3.4. Ha Hil HaHECEHI MOTOKH
MOTY>KHOCTI MO AUISHKaX, BU3HA4Y€HI 3a nepiumM 3akoHoM Kipxroda.

FIIIL 142365

Pucynok. 3.4 — Po3paxynkoBa cxema Bapianty 11. IlicnsaBapiitauil pexum

Po3paxyHOK BTpaTu Hanpyry B MicjisgaBapiitHOMY peXXUMI BUKOHAHHI B Ta0.

3.7.

Tabmuis 3.7 — Po3paxyHOK BTpaT HANPYTH B MicsaBapitHOMY peXXUMi

AUprmmi-1

AU1.4, %

AU, %

AUz3, %

AUz, %

AUs.s,
%

AUZ ’
%

1,84

3,00

1,00

1,88

0,29

0,34

8,35

BignoBinno g0 [2, Tabn.  6.43] Mexl peryiioBaHHA ~ HamNpyru

tpanchopmaropiB 220 kB 3 npuctposimu PIIH cknanarots + 8U1,5 = + 12,00%, a
MO3UTUBHUM PETYJIIOBAILHUN niama3oH, piBHuUM 12%, mnepeBulillye HaiOUIbIILy
BTpaTy Hampyru B micnsaBapiinuii pexxumi AUn / aB = 8,35%.

Omxe, BapianT 11 KibLIeBOT MepexXi BIMOBIAA€ TEXHIYHUM BUMOT'aM, TOMY

110 1 MAKCUMAIbHUI CTPYM MICIsaBapiiHOTO PEKUMY

lan wo=lprimm1 = +/ 113,82 + 46,922/(+/3-220) = 0,3234 kA =323,4 A

MEHIIE TPUBAIIO JOMYCTUMOIO CTpyMy, piBHOTO 605 A nist mpoogy AC240 /

32, a 3a ymoBamHu BTpaT Ha KopoHy Ha BJI 220 kB wmiHimManbHMii mepepi3
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CTajeaTtOMiHI€BOTO IpOTH 01HO 240 MM 2 [2, Taba. 6.87].

3.4 KombinoBana Mepe:xa

Konpirypariist KoHKypeHTOCTIPOMOKHOTO BapianTy 10 koMOiHOBaHOI Mepexi
naHa Ha puc.2.11, a po3paxyHkoBa cxema - Ha puc.3.5. Lleit BapiaHT sSBIIS€ KUTBLIEBY

MEpEeXy, 10 By3Ja 4 Kol MiKII0UYeHa ABYXIICTTHA JTiHisA 4-2.

BIIIL FIOL

Pucynok. 3.5- Po3paxynkoBa cxema Bapiauty 10

Po3paxyHOK MOTOKOPO3MOALTY 1€l MEPEKI BUKOHAHUI aHAJIOTYHO 1. 3.2 3
ypaxyBaHHAM TOro, IO A0 By3na 4 ii MiAKIIOYEHA CyMapHEe HaBaHTAXEHHS

crioxxuBayviB 4 1 2:

P4% = (10,8 + j4,43)+(24,5+j9,91)=35,3+j14,34 MB-A.

Pprmi-1=(14,8-20+18,4-58+23,1-72+35,3:118+22,2:171)/197=55,78 MBr;

Qe = (5,96-20+7,53-58+9,63-72+14,34-118+9,46-171)/197 = 23,14
Mgap.

[ToTik moOTyXHOCTI Ha JUISHII 1-4 3HaXO0IUMO 3a MEPIIUM 3aKOHOM

Kipxroda:

S1.4= (55,78+j23,14) — (22,2+9,46) = 33,58+{13,68 MB-A u T.1.
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Touko010 MOTOKOPO3/I1Ty aKTUBHOI 1 pEaKTUBHOI MOTY>KHOCTI € BYy3011 4.
Bubip HOMIHAIBHOT HaNpyTH, MEpepi3iB MPOBO/IIB, PO3PAXYHOK MapaMeTpiB
MEpPEexKi 1 ASSIKUX MapaMeTpiB ii pexKUMy BUKOHAHI aHAJIOTIYHO PaHIIIe PO3TIISIHY TUM

BapiaHTaM. Pe3ynbrat po3paxyHkiB HaBejeH1 B Tabi. 3.10.

Ta6muis 3.10 — Ilepepizu MpoBOIIB 1 JIeIKI MapaMeTpu KOMOIHOBAHOI MEPExKi

Himsaka | Uy, kB | LA i o R o % AP, AY.
MM? [OM/kM |[OM [Om |Om  |MBt |%
PIIIT1-1 | 220 158,7 | 240 | 0,121 |3,15 | 0,435|11,31|0,24 0,90
1-4 220 95,3 |240 (0,121 6,41 | 0,435 23,06 |0,17 1,10
4-3 220 4,8 240 |0,121 |5,57 0,435 | 20,01 | 0,0004 | 0,05
3-6 220 70,6 (240 (0,121 |1,69 [0,435|6,09 |0,03 |0,22
6-5 220 122,8 | 240 0,121 |4,60 | 0,435 16,53 |0,21 1,02
PIIII2-5 | 220 164,8 | 240 |0,121 |2,42 |0,435|8,70 |0,20 |0,72
4-2 220 69,4 (240 (0,121 |1,21 [0,435|4,35 |0,02 |0,15

3aranpHl BTpatu notyxHocTi piBHI APy = 0,87 MBT. BrpaTta nanpyru Bia

PIIIT no HaiBigganeHIIOT TOUKU MEpEXKi JOPIBHIOE

AUPHH-z = 0,90 + 1,10 + 0,15 = 2,15%

HaiiGinpm Baxkuii micisiaBapiiiHUN peKUM BUHUKA€E B PE3yJbTaTl BIJIMOBH
HalOUIbII 3aBaHTaxkeHoro sk PIITI2-5. Po3paxyHkoBa cxema LbOro PexxXumy
nana Ha puc. 3.6. [lorokopo3mnomaisn po3paxoBaHe 3a nepium 3akoHoMm Kipxroda.

Ctpywm Ha ronosHii nisiaui PIIT1-1 gopiBHioe

Iprms = /113,82 + 46,922-10%/(v/3-220) = 323,4 A;
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el CTpyM MEHIIIe TPUBAJIO JIOMyCTUMOTO CTpyMy aiisa nposeaeHHs AC240 /

32, piBHoro 605 A.

Pucynok. 3.6 — Po3paxynkoBa cxema Bapianty 10. [TicasaBapiiinuii pexxum

Brpartu nanpyru B nicisaBapiiHuii pesxkxumi HaBeAeHi B Tabi. 3.11.

Tabnuis 3.11 — Brpatu nanpyru, % B micisaBapiiHUi pexumi

AUsprmi- | AUsprmi-
AUpnmia | AU1g4 | AUss | AUss | AUgs | AUs
5 2

1,84 3,00 1,60 0,29 0,34 0,15 |10,73 4,99

[To3utuBHMI perymoBaibHUI aiana3oH TpancpopmaropiB 220 kB 3 PITH,
piBHUii 12%, nepeBullye HaOUIbILY BTpaTy HAlPyTy B MiCiIsaBapiiiHUN pexumi,
piBay 10,73%. Otxe, BaplaHT KOMOIHOBAHOI MEpPEXI 33JOBOJIbHSE TEXHIYHUM

OOMEKEHHSM.
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PO3/11 4

BUBIP TPAHC®OPMATOPIB HA IIIICTAHIOIAX CIIOXKUBAYIB

VY mopiBHIOBaHUX BapiaHTaX MEpPexi BUKOPHUCTOBYIOThCS Pi3HI HOMIHAJBHI
HANpyTru, TOMY JJIsi KOPEKTHOTO TEXHIKO-€KOHOMIYHOTO TMOPIBHSHHS BapiaHTIB
tpancdopmaropu 1 cxemu BPII Ha croponi BH mifcranmii crnoxuBaviB moTpiOHO
BUOpATH paHilie 1 1715 KOKHOTO BapiaHTy.

Uucno tpanchopmaropiB Ha miactaniisx 3 BH 35 kB 1 Buiie Bu3znagaetscs
KaTeropissMH CHOKHBAYiB 3a HEOOX1IHOTO CTyIICHS HaIIHHOCTI
€JIEKTPOTIOCTAYaHHS.

Axmo Bci cnokuBaul BigHocAThes no III kareropii, To Ha IIC mocuth
BCTAHOBUTU OJMH TpaHchopmarop. Ilpm 1poMy HOMIHANIBHA MOTY>KHICTb
Tpancpopmaropa S,y BHUOMPAETHCS BUXOASYU 3 MaKCUMAaJbHOI PO3PaxyHKOBOI

HaBaHTAXXCHHS CIIOXKHBaYiB Sy [1]:

SHOMZ SH6/019 y (41)

ne 0,9 - xoedilieHT 3aBaHTaKEHHS TpaHCPOpMaATOpa B PEKUMI HAMOLITBIINX
HABAHTA>KEHb.

Axmo I1C mae cnioxuauiB I abo II kareropii, To 3riguo 3 [IYE [3] noTpiObna
ycTaHOBKa JBOX TpaHcopmaropiB. [lpu 1bOMy HOMIHAJIbHA TIOTYXHICTh
TpaHchOpMaTOPiB BUOUPAETHCS IO TBOM yMOBaM:

1) B  HOpMaJbHOMY  pEKHMI  TOBHHHO  OyTH  3a0e3rmeueHo

CJICKTPONIOCTAaYaHHS BCIX CIIOKHBAYIB:

Suox > Su5 /(0,9-2) (4.2)

2) B michsaBapiiHOMY PEXHMi, [0 BUHHUK B PE3YJIbTaTi BUXOIY 3 JIAdy

onmHOTO 3 TpaHchopmaTopiB, Mae OyTh 3abe3nedyeHe eNeKTPOIOCTaYaHHS
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cnoxkuBadiB I 1 11 kareropii SHOI, 11 3 ypaxyBaHHSIM JOIMYCTUMOTO NEPEBAHTAXKCHHS
TpaHchopmaropa, U0 3aJUIIMBCA B poOOTi. 3rigHo [3], SKII0O HABAHTA>KEHHSA
TpaHcopmatopa B HOpMajdbHOMYy pexumi He mnepeBuirye 0,93SHoM, To B
micsiaBapiiHOMY PEXHMIi JIOMYCKAEThCS TEPEBaHTAXKCHHS TpaHchopMaTopa Ha
40% moHaj Oro HOMiHAIBHOI MOTY>KHOCTI IPOTATOM I'sITH 10 Ha YaC MAaKCUMYyMiB

HABaHTa)XCHHS 3arajlbHOI0 TPUBAJICTIO HE O1IbIIIE IIIECTH TOIUH Ha JT00Y:
Stom = Suori /1,4 .(4.3)

3riIHO 3 3aBJIaHHSAM BCl CIIOKMBaul MaloTh elekTponpuiimaui Il xareropii,

TOMY MOTY>KHOCTI TpaHC(OpMATOPiB BUOMpaemo 3a ymoBamu (4.2) 1 (4.3).
4.1 BapianT pagianbHO-MaricTpajbHoOI Mepe:Ki

3a manumu T1abn. 1 (Pj; Q; ') 1 ckiaay enexkTporpHiiMadiB 3a KaTeropisiMu

(TabnuIls BUXITHUX JAHUX) 3HAXOAUMO MOTYXKHOCTI Sys 1 Sysl, 11
Suei = /Piz + (@)% (4.4)
Susrtm = (@ + i) Sysis (4.5)

rae a;;, 0~ 4acTka enektpornpuiiMmadiB I 1 I kaTeropii i-ro cnokuBaua, o.€.

s cioxkuBava 1:

Suo1 = /22,22 + 9,462 = 24,13 MB - A;
SH6I,II.1 = (O+0,10)24,13 = 2,41 MB-A.

Pe3ynbraty po3paxyHKiB JIJIsl BCIX CIOKKMBayiB HaBeAeH1 B Tao. 4.1.

Ta6nuis 4.1 — Po3paxyHOK MOTYXHOCTEH Sye 1 Syel, 11 crioxkuBauin
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CnoxuBay |1 2 3 4 5 6

P;, MBT 22,2 24,5 23,1 10,8 |14,8 | 184
Qi', MBap 9,46 9,91 9,63 443 1596 |7,53
Susi, MB-A | 24,13 26,43 25,03 11,67 | 15,95 19,88
ay;, 0.€. 0 0,25 0,20 0,10 (0,20 |0
i, 0.€. 0,10 0,35 0,20 0,25 |0,30 |0,20
SueLii,MB-A | 2,41 15,86 10,01 4,09 |798 |3,98

Bubupaemo notyxHocti TpaHchopMaTopiB IS miAcTaHii 1:

3a ym0BO10 (4.2): Spon>24,13/(0,9-2) = 13,41 MB-A;
3a yMoBoio (4.3): Suow > 2,41 /1,4 = 1,72 MB-A.

3rigno 3 3aBHaHHAM Uyuow = 10 kB. 3a o0uaBi ymoBU BUOMpaeMo JBa
tparcdopmaropa tumy TJIH - 16000/110: Syon =16 MB ¢ A; Uy yon= 115 KB; Uy gou
=11 xB; PIIH=+9 ¢« 1,78 =+ 16,02%.

PesynbTaTu BUOOpy TpaHchHopMaTopiB (Syon) AJIS IHIIUX CIIOKUBAYIB 3BEICHI

B Ta0. 4.2.

Tabmuis 4.2 — Bubip TpanchopmatopiB Ha MiACTAHINSX CIIOKHUBAYIB

CnoxuBau 1 2 3 4 5 6
Sios MB-A 1o (4.2)> | 1341 |1468 |[1391 |6,48 8,86 | 11,04
Sioms MB-A 1o (4.3)> | 1,72 11,33 | 7,15 2,92 570|284
Skows MB-A, mpunsT. | 16 16 16 10 10 |16

ITpu Bu6opi cxem BPII Ha croponi BH miacraniiii BAKOpUCTOBY€EMO puc. 2.2.
3riHo 3 UM TiAcTaHMii 1, 2, 5 1 6 € TYMMKOBUMH JBOXTpaHC(HOPMATOPHUMH, IIIO
YKUBJISITHCS TIO JBOJIAHIIOTOBUM JIiHIsIM enekTpornepenayl 110 kB. Bonu maroTs Ha

ctopori BH Tpu Bumukaua: qBa BUMHKa4a B JIAHIIOTax TpaHc(hopMaTopiB 1 OAUH
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BUMUKA4 B aBTOMaTUYHIN repeMudili 3 00Ky TpaHchopmaTopiB (cxema MoABIHHOTO
os10Ky - puc. I1.1).

[TincTanuist 4 € MpOXiAHUN 1 BUKOHYETHCSA 32 CXEMOIO MOJIBIITHOTO OJOKY 3
aBTOMAaTHUYHOI TIEPEMUYKOI 3 OOKy JIHIM 1 3 JBOMa CEeKI[IOHYBaJbHUMH
BUMHKa4aMH B KO)KHOMY BY3JIi BiATady>KEeHHS Bif JiHIT 70 TpanchopmaTopa. Bona
mae B BPII BH cim Bumukauis (puc. 11.2).

[1C3 € By3710BOIO 1 BUKOHYETHCS 32 CXEMOIO «OJHA poboya cucTeMa IIHH,
CEeKI[IOHIpOBaHHAs BMMHKaueM, 1 0OXiJHA, 3 BUMHUKAYaMU B YCIX MPUETHAHHY.
Bona mae B BPII BH necsarts Bumukauis (puc. [1.4).

Ha migcraniisax 4 1 5 BCTaHOBIIOIOTKCS 110 ABa Tpancpopmaropa tumy TJIH-

10000/110, a Ha migcranmisx 1, 2, 316 - turry T/IH - 16000/110.

4.2 BapiaHT KibLeBoi Mepexi

VY npoMy BapiaHTi BC1 MIJICTaHIII € JBOXTpaHC(HOPMATOPHI, 1110 KUBIIATHCS 1O
oJHoMaHIoroBux JiHisx 220 kB, 1 npoxinaumu (nuB. Kongirypauiro Bapianty 11
Ha puc. 2.12). Tomy OPY na croponi BH mux IIC BukoHyeThbcs 3a cxeMoio 3
BUMMKAYaMH Ha BCIX YOTUPHOX MpPUETHAHHS (1Ba - JiHIN 1 ABA - TpaHC(HOPMATOPIB)
1 HEaBTOMATUYHOI (PEMOHTHOI) MEPEMHUUKOI0 3 OOKY JiHIi, TOOTO MalOTh BCHOTO
YOTHUPHU BUMHUKa4a (puc. 1.3).

VY Mmepexi 3 HoMiHaJIbHOIO Hamnpyroto 220 kB Bci TpancopmaTopy MaTUMYTh
HOMIHAIBHY MOTYXHICTh 40 MB ¢ A (MiHIManbHY AJs IbOTO KJIacy Hampyru). Tum
tpanchopmaropa TPIH-40000/220: Syon =40 MB ¢ A =40000 kB * A; U, yon = 230
KB; Uynon= 11/11 kB (06MoTka HH po3mieniiena Ha 1Bi 00MOTKH TTOTYXHICTIO 50%

kokHa); PITH=+8 « 1,5 =+ 12,0%.

4.3 Bapiant koMOiHOBaHOI Mepe:Ki

Kondirypariist Bapianty 10 (puc. 2.11) siBisie CKOpOUYEHY KIJIBIEBY MEPEKY 3

OJTHOJTAHITFOrOBUMH JTiHIsIME 220 KB, 110 By3ma 4 siko1 miAKII0YeHa IBYXIIEITHA JIiHis
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4-2.

[Tigcranmii 1, 3, 5 1 6 KIIBIIEBOT YACTHHU MEPEXK1 € MPOXITHUMH 1 MAIOTh TY
x cxemy BPII BH, o i B 1. 4.2.

I1C4 € By3110BOIO 3 1IiCTEMAa IPUEAHAHHAMH Ha cTopoHi BH; TomMy BoHa Mae
6 + 2 = 8 BumukauiB (cxema BPII no puc. [1.4, ane 6e3 nBox npueanans maiHiin 220
kB).

I[IC2 € TynukoBOW B padiaibHIA MEpPEXi 3 JBOJAHIIOTOBUMH JIHIAMH 1
BUKOHYETHCS 3a CXEMOIO TIOIBIHHOTO OJIOKY 3 aBTOMAaTHYHOIO TIEPEMHUYKOIO 3 OOKY
Tpanchopmaropis. Y BPY 220 kB BoHa Mae Tpu ocepe/Iki 3 BAMUKAYaMH.

AHaJIOT1YHO BapiaHTy 10 11.4.2 Ha BCIX MIJCTaHIIAX BCTAHOBIIIOIOTHCS 110 JIBA

tpanchopmaropa turmy TPJIH-40000/220.
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PO3JILT 5

YTOYHEHMM PO3PAXYHOK EJIEKTPUUHHUX PEXXVMIB
OBPAHOI'O BAPIAHTY

Po3paxyHOK BUKOHYETHCS IJII yTOUHEHHS MMOTOKIB IMOTY>KHOCTI Ha MOYATKY 1
KIHIIl KOJKHOI JIUISHKY 1 HampyT Ha ITMHAX BUILOI HAMPYTH KOXHOI MiCTaHIli. Y
MOPIBHAHHI 3 TOMEPEAHIM PO3pPaxXyHKOM JOJATKOBO BpPaxOBYIOTHCS 3apsiHa
MOTYKHICTh TOBITPSHUX JIIHIA eJIeKTporiepeaayl, BTpaTi MOTY>KHOCTI 1 HalpyTru B
TpaHchopmaTopax.

BukoHyeMO yTOYHEHHI pO3paxyHOK EJIEKTPUYHUX PEXKUMIB BapiaHty |
pajianbHO-MaricTpaibHOI Mepexi. BuximHi 1ani po3paxyHky 6epeMo 3 myHKTiB 3.1

Tta4.1.
5.1 BusHauyeHHs 3apsAHUX NOTYy:KHOCTel BJI

3apsanna nortyxHicTh BJI 00ymoBIieHa €MHICTIO MIX MPOBOJAAMH 1 MIXK
MIPOBOJIAMH 1 3€MJICI0, TOOTO TIOTOHHHUIM €MHICHUN MPOBITHICTIO JiHIN b0, cM / kM.
3nadeHHs b0 3aneXuTh BiJl CEPEIHbOI€OMETPUYHOI BIJCTaHI MK MPOBOJAMU 1
paniycy ApoTy. 3Ha4€HHS MOJOBHHHU 3apsAHOIT MOTYKHOCTI Q44p/2, PUKIIATAETHCA
Ha moyaTky 1 KiHii [1JI, BpaxoBylOThCS B 3HAUCHHSIX HABAHTAXKEHB IT1JICTAHIIIH,
MPUEIHAHNUX Y BIATIOBITHUX BY3JIaX MEPEKI.

[TonoBuny 3apsaHoi motyxHOcTi [1J1 Bu3Hauaemo 3a popmysioro [1]
Qup/2 = = Uy, Lhoon,, (5.1)

[Tpu Uyom B KB 3HaUeHHS Q54p / 2 BUXOAUTH B MBap.

Jlist mimii PTITI-1 mo ¢popmyi (5.1) Bu3Hagaemo:

Qup/2 = 2110%-26-2,66-10°-2 = 0,837 Map.
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3HadeHHs by = 2,66 ¢ 10-6 Cm / kM B3sT0 111 BJI 110 kB 3 npotamu AC120/ 19 [6,
tabs.1.1]. Po3paxyHok 3apsHUX MOTYKHOCTEH JIJIsl 1HIIMX JIIHINA HaBeJEHO B TaOJI.

5.1.

Tabmui 5.1 — Po3paxyHOK MOJOBUHU 3apsIHUX MOTY)HOCTeH BJI

Jlinsgaka Do L, km Ny Hpit bo-10° % G,

kB Cm/xkm Meap
PIIII-1 | 110 26 2 AC120/19 2,66 0,837
PIIII-3 | 110 31 2 AC240/32 2,81 1,054
3-4 110 46 2 AC120/19 2,66 1,481
4-2 110 20 2 AC120/19 2,66 0,644
3-6 110 14 2 AC120/19 2,66 0,451
PIIIT-5 | 110 20 2 AC120/19 2,66 0,644

5.2. Bu3HayeHHS PO3PAXYHKOBUX HABAHTAKEHb MiICTAHILIN B peskuMi

HAHOLIBIINX HABAHTAKEHD

st po3paxyHKy BUKOPHUCTOBYEMO 3HAUEHHS TMOTY)KHOCTEW CIIOKUBAYiB
(Tabn. 4.1) B pexumi HaWOUIBIIMX HaBaHTaXeHb, oOpaHi B Tabn. 4.2 Tumnu i
HOMIHAJIBHI TIOTYXKHOCTI TPaHC(POPMATOPIB, a TAKOK KATAIOXKHI Ta PO3PAXyHKOBI
naHl TpudazHux ABOOOMOTKOBUX TpaHchopmaTopiB 110 kB [6, Tabu. I1.2].

Ha TIC1 BcranoBiaeni n = 2 TtpaHcdopmaropa tumy TJIH-16000/110.
KaranoxHi mani TpancopmaTopa: akTUBHI BTpaTu xosocToro xoay APy = 19 kBT,
peaktuBHI AQyx = 112 kBap; akTUBHI BTpaT KOpOTKOro 3amukanHs AP, = 85 kBT,

Hanpyra kopoTkoro 3amukanHs U, = 10,5%. Hali61nb1a noTyHICTh criokuBaya 1:

Swe=22,2419,46 MB-A; S5 = 24,13 MB-A.

3HaxoauMo HaBaHTaxyBaybHI BTpaT B [IC1 (1BoX TpaHchopmaropax) [1]
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ASric1 = APrcrHIAQnc) = SAP, 5 42 2 Sis
OTICI TC1 ner = - K52 Jn 100 S,

(5.2)

24,132J_.1 10,5 24,132
Fis. .
162 2 100 16

ASnc = 5-0,085:

=0,097 +j1,911 MB-A.

Pospaxynkose HaBanTaxeHHs [IC1 nopiBHIOE:

Spacu.1 = Swe1 + 2APx + j2AQx + APrici + jJAQrci — JQuapprita/2 = 22,2 + 9,46 +
+2-0,019 +j2-0,112 + 0,097 +j1,911 — ;0,837 = 22,335+j10,758 MB-A.

Po3paxyHKOBI HAaBaHTAKEHHS 1HIIMX MiJCTAHIIN BH3HAYa€MO aHAJOTIYHO.

OTpumaHni pe3yJibTaTy MOMiIIeH1 B Tab. 6.2.

Tabmuus 5.2 — Po3paxyHKOBI HaBaHTaXEHHS MIJCTAHIIN B PeXUMI

HAWOUIBIINX HABAHTAXKECHD

- Pus, Qus, | APnc, | AQmc, | APy, | AQyx, | ZQuap/2, | Ppacu, | Qpacus
MBt |Msap | MBr |Msap | MBt |MsBap | MBap | MBT | MBap
1 (222 (946 (0,097 |1,911 /0,019 |0,112 |0,837 |22,335|10,758
2 1245 (991 |0,116 | 2,292 |0,019 |0,112 | 0,644 |24,654 11,782
3 1231 |963 |0,104 | 2,056 |0,019 [0,112 | 2,986 |23,242 8,924
4 108 |4,43 0,041 |0,715 |0,014 | 0,070 | 2,125 |10,869 | 2,355
5 148 |59 |0,0/6 [1,336 |0,014 |0,070 |0,644 |14,904 6,792
6 |184 |7,53 |0,066 |1,297 (0,019 |1,112 0,451 |18,504 | 8,600
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5.3. Po3paxyHok pe:xkuMYy HAHOIJIBIIMX HABAHTAKEHb
CkmamaeMo po3paxyHKOBY cxemy (puc. 6.1) 1 mokazyemo Ha HIA
PO3paxyHKOB1 HABaHTAKEHHS M1ICTAHIIH, @ TAKOXK Qsap / 2 TOJIOBHUX JITISTHOK J1HIH.
Bukonyemo yTouHeHUH pO3paxyHOK MTOTOKOPO3IOILTY.
[ToTik MOTY>KHOCTI1 B KiHIIl KIHIIEBOTO AUISHKHA MaricTpai 4-2:

S5 = Sp = 24,654+j11,782 MB-A.

BtpaTtu noty>xHOCTI Ha AUIAHII 4-2

ASs2 = (S54-2)2(Ra2+jX42)Uyon’: (6.3)
ASe» = (24,6542+11,782%)(2,49+j4,27)/1107=0,154+{0,263 MB-A.

[ToTik MOTY>KHOCTI HA MOYATKY AUISTHKY 4-2:

§H4-2 = §K4-2+A£4-2 = 24,654+J11,782+O,154+J0,263 = 24,808+J 12,045
MB-A.

IToTiK MOTY>KHOCTI B KiHII JUISHKH 3-4:

S*3.4 = §%4.0+S54 = 24,808+712,045+10,869+j2,355 = 35,677+j14,400 MB-A.

Jamni 3a popmynoro (6.3) 3HAXOAUMO BTpaTH MOTY>KHOCTI Ha AUSHIN 3-4, a
MOTIM MOTIK MOTY>KHOCT1 Ha MOYaTKy AUISHKA 3-4.

AHaNoriuHi po3paxyHKH BUKOHYEMO JUISl IHIIUX JUISHOK Mepexi. Pe3ynbratu

3aHOCHUMO B Ta0JI. 5.3 1 HA PO3PAXYHKOBY CXEMY.

Tabnuusg 5.3 — Po3paxyHOK peXxUMy HalOUIbIIINX HABAHTAKEHb
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Hinsak | P, Q5 R, | X, |AP, |AQ, |P" Q" AU, | Ug e,
a MBT |[Msap |Om |OMm | MBT | MBa | MBT |MBap | kB | kB
p

PIIII-1 | 22,33 | 10,75 | 3,2 |55 |0,16 | 0,28 | 22,50 |11,04 | 1,2 |109,8
3) 8 4 3) 3) 2 0 0 1 9

PIIII-3 | 78,18 | 33,22 |18 |6,2 |1,12 3,74 | 79,30 |36,97 |3,4 |10/,6
4 8 8 8 1 6 5 4 3 7

3-4 35,67 | 14,40 | 5,7 {98 |0,70 |1,20 | 36,37 |15,60 |3,3 |104,3
7 0 3 2 1 1 8 1 6 1

4-2 2465 (11,78 |24 |4,2 |0,15 | 0,26 | 24,80 | 12,04 |1,0 |103,2
4 2 9 7 4 3 8 5 9 2

3-6 18,50 8,600 [1,7 |29 |0,06 |0,10 | 18,56 |8,703 |0,5 |107,1
4 4 9 0 3 4 4 3

PIIIT-5 | 14,90 [ 6,792 (2,4 |4,2 (0,05 |0,09 |1495 |6,887 | 0,6 |110,5
4 9 7 5 5 9 0 0

Bukonyemo po3paxyHok BTpatu Hampyru AU Ha guisHkax [1JI 110 kB 1

Harnpyru Ha mmHax 110 kB miacranmiit Ug e,

3rigHo 3aBaaHHs Ha muHax 110 kB PIII y Bcix pexxumax MiaATPpUMY€ETHCS

Harpyra, piae 1,01 Big HOMIHaTBEHOTO, TOOTO.

Upmn=1,01-110=111,1 xB.

Brpara nanpyru na ninsami PTITT-3

Hanpyra na mmnax 110 kB I1C3:
UB,3 = Upr[r[ — AUpnn-3 = 111,1 — 3,43 = 107,67 kB.

Brpara nanpyru Ha nusHi 3-4:

AUpnn-3 = (P"prm-3Renn-3+Q"prim-3Xprm-3)/ Uprmn: (5.4)
AUpnn-3 = (79,305-1,88+36,974-6,28)/111,1 = 3,43 kB.
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5.3.

TOMY IITO HEMAE BiHOMOCTCﬁ IIPpO HaBAHTAKCHH: CITIO’KMBAYiB B ObOMY pe)KI/IMl

10 BUHHUKAE B I'OJUHHU HaHOUIBIINX HaBaHTAXKEHb IT1CIIA BUBCACHHA B pPCMOHT:!

AUz, = (36,378-5,73+15,601-9,82)/107,67 = 3,36 xB.

[TonaneIi po3paxyHKd BUKOHAHI aHAJIOT1YHO, 11X Pe3yJIbTaTH 3BE/ICH1 B Ta0I.

3aranpH1 BTpaTH aKTUBHOI MOTY>KHOCTI 3a JaHUMU Tab1. 5.3:

APz =2,256 MBT.

YTO4YHEHNH PO3PAXYHOK PEKUMY HAMMEHIINX HABAHTAXKEHb HE BUKOHYEMO,

5.4. YTO4YyHeHMi PO3PAXYHOK MiCJSIaBAPII{HOTO pexXuUMY

B sxocTl HAOUTBII BaXKKOTO MICISABAPIHHOTO PEKUMY BUOMPAEMO PEKUM,

Ut migcTadmii 115 - BignoBigHo oxdoro jadiora digid PITTT-1 1 PITTI-5. Y

[UX BUMAJKaX 3MIHIOIOTHCS: 3apsIHI MOTY>KHOCTI JIIHIA 3MEHIIYIOThCA B 2 pasH, a

iX omopy 30LIBIIYIOTECS B 2 pa3u; 4epe3 3MIHU 3apATHUX MOTYKHOCTEH 3MIHATHCS

1 pO3paxyHKOBI HABAHTAKEHHS IT1JICTAHLIIN

IIC1: §pacql.n/aB= §pacq.1.HopM + jQ3ap.PHH-1/4 = 221335 + 110;758+JO;837/2 =

22,335+311,177 MBap;
HCS:ipach.H/aB
14,904+)7,114 MBgap;

ipach,HopM-'-ngap.PHH-S = 14,904+J6,792+j0,644/2

JuIs migcTanui 3 1 6 - oa”oro Jyaxirora JjiHii PIIN-3. B npromy Bumaaky

3MIHIOETHCA PO3paxyHKoBe HaBaHTakeHHs [1C3:

Spacuz.was = 23,242+]8,924+71,054/2 = 23,242+)9,451 MBap;

Jlns migcranimi 4 1 2 - ogHoro jaHmora jiHii 3 - 4. B nuboMy BUnaaky

3MIHIOIOTHCS PO3PAaXYHKOB1 HABAHTAXEHHS TT1ICTAHITIH:
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Po3paxyHkoBa cxeMa Mepexi B IUX MiC/IgaBapiiHUX peKMMax JlaHa Ha PHUC.

TIC3: Spacas.as = 23,242+i8,924+1,481/2 = 23,242+9,665 Msap;
TIC4: Spacutas = 10,869+i2,355+]1,481/2 = 10,869-+i3,096 Maap.

5.2, a pe3yabTaTH po3paxyHKy B Ta0m. 5.4.

Tabmuis 5.4 — Po3paxyHOK micisiaBapiiHUX pPeXUMIB

Hinstak | PX, Q¥ R, X, AP, | AQ, |P¥, Q" AU | Ugnc
a MBt |[MBt [OMm |Om |MB |Msa | MBtr |Msap |, , kKB
T p kB

PIIII-1 | 22,33 |11,17 | 6,48 | 11,1 | 0,33 | 0,57 | 22,66 |11,74 | 2,5 |108,5
5 7 0 4 2 9 9 0 0

PIITI-5 | 14,90 | 7,114 | 4,98 | 8,54 | 0,11 | 0,19 | 15,01 | 7,306 |1,2 |109,8
4 2 2 6 3 7

PIIII-3 | 78,18 | 33,75 | 3,76 | 12,5 | 2,25 | 7,52 | 80,43 | 41,28 | 7,3 | 103,7

pabort.1 | 4 5 6 4 8 8 3 9 1

1

3-6 18,50 | 8,600 | 1,74 | 2,99 | 0,06 |0,10 | 18,56 | 8,703 | 0,5 |103,1
4 0 3 4 6 5

PIIII-3 | 78,90 [ 35,94 | 1,88 | 6,28 | 1,16 | 3,90 | 80,07 | 39,84 | 3,6 | 107,4
6 7 8 2 4 9 1 9

3-4 35,67 15,14 |114 (196 |1,42 | 2,43 |37,10 (17,57 | 7,1 |100,3

pabort.1 | 7 1 6 4 3 8 0 9 7 2

I

4-2 24,65 | 11,78 | 2,49 (4,27 |0,15 | 0,26 | 24,80 | 12,04 |1,1 | 99,19
4 2 4 3 8 3) 3
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22 660+i11.749
- <
5
. !
0433+ g4+ 2
3 ]
S e
£ :-"": - <
$2+9.66
4+{30.849 + 9 24.508+112.04
3 « -
SOE+i3% 94 356774515041 24 654+i11.752
P 10,565+33.09 24 gt e
£4+8 703 :

Pucynok. 5.2 — Po3paxyHkoBa cxema JijIs Tic/siaBapiiHUX peKUMIB
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PO3/1T 6
MEPEBIPKA JOCTATHOCTI PETYJJIOBAHUX JIATIA3OHIB
TPAHC®OPMATOPIB

6.1. HopmanbHuii pe:xuM Haii0iIbIIMX HABAHTAXKEHb

BukopucroByeMo cxemy 3aMillieHHS IT1JICTaHIlIN, HaBeIeHY Ha puc. 6.3.

Pucynok. 6.3 - Cxema 3aMillieHHs ITiICTaHIii: BC1 MACTaHIIIT

nBotpancopmatopui 110/10 kB

HominanpH1 Hanipyru 0OMOTOK TpaHC(POPMATOPIB:

U sison = 115 kB; Upyuon = 11 kB [6, Ta6m. 11.2]. Mexi perymoBanns (PITH)

+9Y 1,78%.

[1C1 Bubupaemo 3 [6. Tabma. 11.2] onmopy Tpancdopmaropa tumy TH-16000/110:
Ryp = 4,38 OM; Xrp = 86,70 Om. Omnopy IIC npu mapanenbHo poOOTI JBOX
tpa"copmaropiB: Ruc = Ry, /2 =4,38 /2 =2,19 Om; XIIC = XTP /2 =86,70 /2
==43,35 Om. 3 Tabx. 4.1 Bubupaemo HaBantaxxers [1C: PHI" = 22,2 MBT; Q. =

9,46 MBap. 3rigHo Taba. 6.3 B pekuMi HaHOUIBIIMX HAaBAHTA)XEHb HANpyra Ha

[Topsimok nepeBipku Oyb MiACTAHIII AJI BCIX pekuMiB HacTynHuit [1]. s

mHax BH ogno UB.IIC1 = 109,89 xB.

3HaX0JIMMO HUXKYY HANpyry, HaBeJIEHY 0 BUIIIOTO

' Us. Us. .
U H.IICI — % +\/ (%)2 - (PHFRHC1 + QHFXHC1) . (65)

b 141.1610.10-000 II3
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Uit = === + \/ (282 — (22,2 2,19 + 9,46 - 43,35) = 105,54 kB.

[IpuitmaeMo OakaHe Hampyra Ha IIMHAX HIKYOI HANPYTU IS PEXKUMY

HaHOTBIINX HAaBaHTAXXEHb Ha 7% BUIIE HOMIHAJIIBHOI HAMIPYTH, TOOTO.
Uisen = 1,07-10 = 10,7 xB.
3HaxoaumMo OaxkaHuil KoedilieHT TpaHchopMmalii
Kep. sen = U'tnict/Unxen = 105,54/10,7 = 9,86.

BusHauaemo HOMEp peryJioBalbHOrO BiaranykeHHsa mnpuctporo PITH, Ha

AKoMy 3a0e3neuyeThest OaxkaHuil KoedilieHT TpaHchopmalii

Nory = (Lzpizen Dimwon_yy/A1g, (6.6)

BH.HOM
9,86-11
115

-1)/0,0178 = - 3,19,

Nors =(

ne AU « iy = 1,78 / 100 = 0.0178 - BimHOCHA 3MiHA HANPYTH, 110 MMPHUIIAIaE
Ha OJIMH 11a0eIb.

[IpuitmaeMo HalOIMKYE MEHILIE 1I1JIE YACTIO N = -3, 10 BXOJUTH B J1al1a30H
+ 9, 1 Bu3Hauaemo pidicHe Harpyra Ha mmHax HH TIC1 B pexxumi HanOimbmmx

HaBaHTAa>XCHb

U . —_ UIfI.UHH.HOM . (6 7)
HH.JIEHCTB — . .
UBH.HOM(1+n'A U*OTB)

105,54-11
115(1—3-0,0178)

=10,66 xB.

U HH.JICHCTB =

JIist iHIIKMX TACTaHIIN pO3paxyHKH IPOBENICHI aHaOT14HO B TabJI. 6.1.

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

57




Tabmums 6.1 — IepeBipka qocratHocTi aianazony PITH

HC SHOM) PHF) QHT! RHC) XHC! UB.HC) UlH! kTp.)KCJ'I n UHH.I[eI\/'ICTB
kB‘A | MBt |MBap |Om [Om | kB kB

1 |16000 22,2 | 9,46 |2,19 |43,35|109,89 | 105,54 | 9,86 3 10,66
2 116000 (24,5 (9,91 |2,19|43,35|103,22 98,30 |9,19 _7 10,74
3 116000 |23,1 |9,63 |2,19 |43,35|107,67 | 103,13 | 9,64 ;1 10,62
4 |10000|10,8 (4,43 |3,98 69,50 104,31 100,83 |9,42 -5 10,59
5 |10000|14,8 |596 |3,98 69,50 110,50 | 106,04 9,91 ; 10,72
6 |16000 184 |7,53 |2,19 43,35|107,13| 103,58 | 9,68 ;1 10,67

3 oTpuMaHuX B Taba. 6.1 pe3ynbTariB Ciij, MO PEryJIOBaIbHUIN [1ara3oH
npuctpoiB PIIH y TpanchopmaropiB BCiX MiJICTaHIlii B HOPMAJbHOMY PEXHUMI
HaWOUTBIINX HAaBAaHTAXXEHb JOCTATHIN. B 3amaci e € MOXJIMBICTh BUKOPUCTAHHS

pu HeOOX1AHOCTI BiATamy>eHsb - 8 1 -9.

6.2. IlicisaBapiiini pexxumu

[TicnsaBapiiini pexumu kopotkodacHi, Tomy ['OCT 13109-97 nomyckae B
[UX peKUMaxX TO0AATKOBI 3HMKEHHs Hanpyru Ha 5%. Y 3B'A3Ky 3 IUM MO>KHA JIJIst
[IUX PEKUMIB MPUNHATH 3HAYCHHS 0aKaHOTO HANIPYTH HA IIWHAX HUKYOI HAPYTH
niacTalii Uy g = 10,2 kB. Busnauennst 3HaueHb N 1 Uy peiicrs IPUBEIECHO B TaOJI.

6.2.

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

58




Ta6muis 6.2 — [epesipka goctatHocTi Aianazony PITH B micnsiaBapiiinux

pexumMax
HC | Swows |Pary | Qury | Ruer | Xney | Usmer | Uy | Kipoxen | N | Usii geiters
kB‘A | MBt | MBap |OMm |Om | kB kB
1 116000|22,2 |9,46 |2,19 |43,35|108,50|104,09 10,21 | -2 10,32
2 116000245 {991 |2,19 |43,35|99,19 |94,05 9,22 |-7|10,28
3 [16000 23,1 |9,63 [2,19 |43,35|103,71|98,98 |9,70 |-4]|10,19
4 10000 10,8 [4,43 |3,98 |69,50 100,32 96,69 9,48 |-6]10,35
5 10000 14,8 |596 |3,98 |69,50 109,87 105,38 10,33 |-1]10,26
6 |16000|184 |7,53 |2,19 |43,35|103,15|99,46 |9,75 |-4|10,24

3rigHo 3 pe3yJabTaTaMu, OTPUMAaHUMU B Ta0JI. 6.2, peryIioBaIbHUN Jiama3oH

PITH B micnsiaBapiiiHUX peKuUMax JTOCTaTHIM.
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PO3/1 7
OXOPOHA MPALI

7.1. CyuyacHuii cTaH, 3aBJaHHs i CTPYKTYpa OXOPOHHU npami i

NPOMMCJIOBOI 0e3neKH B YKpaiHi

YMoBu Ta 6e3meka mparil, iX CTaH Ta MOJIIMIIEHHS — CAMOCTIIHE 1 BaXKJIUBE
3aBJaHHS COI[ANbHOI MOJITUKH OYJb-SKOi Cy4acHOI MPOMMCIOBO PO3BUHEHOT
nepsxasi. L1006 kpaiiie ycB1IOMUTH, Ha IKOMY PiBHI epe0yBa€e CTaH OXOPOHHU Ipalil
B CydacHI YkpaiHi, HEOOX1JHO 3BaXUTHU Ha Te, mo 1991 poky posmouanacs He
Jauiie po30yaoBa HOBOI Jep)KaBH, a ¥ Te, 10 KpaiHa, ONMUHUBIIUCH Yy CTaH1
€KOHOMIYHOI KpHW3M, BOJIHOYAC BHpillyBaJia (Ta M€ M 3apa3 MPOJIOBKYE
BUPIIIIYBATH) 3aBJAHHS 3MIHU COIIaJIbHOTO, EKOHOMIYHOTIO Ta IEP>KaBHOTO YCTPOIO.
PiBenn Oe3neku Oylib-IKUX POOIT y CYCIHIJILHOMY BHUPOOHHIITBI BEIMKOIO MIPOIO
3QJISKUTH BIJ] PIBHS MPABOBOTO 3a0e3MEUYEHHs LUX MUTaHb, TOOTO Bij SIKOCTI Ta
MOBHOTH BUKJIQJICHHS BIJIMOBIHUX BHMOT Y 3aKOHax Ta IHIIMX HOPMATHUBHO-
mpaBoBUX akTax. 1992 poky Bmepiie He iuimie B YKpaiHi, a W Ha TepeHax
komuimHboro CPCP Oyno yxBaneHo 3akoH Ykpainu «lIpo oxopoHy mpaii», KUt
BHU3HAYA€ OCHOBHI MOJIOKEHHS 100 peai3allii KOHCTUTYIIHHOTO TIpaBa IpoMaIsH
Ha OXOPOHY iX MHUTTS 1 3A0pOB’S B MPOLECI TPYJAOBOI AISUIBHOCTI Ta HMPUHLIMIIH
JIep’KaBHOI TIOJITUKU y Wi cdepl, peryiroe BIAHOCHHU MiX POOOTONABIIEM 1
MpaIiBHUKOM 3 MHUTaHb OE3IeKH, TIrl€HU Tpall Ta BHPOOHWYOTO CEpe/IOBHINA 1
BCTAHOBJIIOE €UHUN MOPSAIOK OpTaHi3ailii OXOPOHM Mpailil B KpaiHi.

3asBUBIIY MPO CBiM HaMip ipueaHatrcs 10 €sponeiickkoro Coro3y, Ykpaina
B3si71a Ha ce0e 3000B’s13aHHS 11010 TIPUBEICHHS HAIlIOHAJIIBHOTO 3aKOHOJ/IABCTBA Y
BIIMOBIAHICTH 70 3akoHOAaBcTBA €C. [[7151 1IbOTO MPUIHATO HOBY peJaKIlito 3aKOHY
«IIpo oxopony mpaii» Ta po3pobieHo mpoekt 3akoHy «lIpo Oe3medHICTh
IIPOMHUCIIOBOT MPOAYKIIID», pO3pOOJISIIOTECS HOBI HOPMAaTUBHO-TIPABOB1 AKTH, TPUBAE
poOoTa 100 BHECEHHS 3MIH JIO YMHHUX HOPMATUBHUX aKTIB 3a TaKUMU

HaIpsiMaMU: 3arajibHi BAMOTH O€3MEeKH Tpaili Ta 3aXUCTY 3/10POB’ s MPalliBHUKIB Ha
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pobounx Micigx, Oe3meka MalidH, Oe3leKka eJeKTPoOoOIaHaHHs, 3aco0u
1HIMBITYyaJIbHOTO 3aXUCTy, BUKOPHUCTAHHS BHOYXOBUX PEUOBHH, TipHUYl poOOTH,
3aXHUCT BiJl ITyMY TOIIIO.

[Tounnaroun 3 1994 poxy B YKpaiHi po3po0IIOIOTECS HAaIllOHAIBHI, TaTy3€Bl,
perioHasibHI Ta BUPOOHWY1 IPOrpaMu MOJIIIIICHHS CTaHy YMOB 1 O€3MeKH mpalli Ha
BUPOOHUIITBI, y Tmepediry peamsamii sKux OyJ0 3aKiIaJeHO OCHOBU st
BJIOCKOHAJICHHSI JISP>KaBHO1 CUCTEMH YIPaBIIiHHSI OXOPOHOIO Iparli, BIIPOBaKEHHS
CeKOHOMIYHMX METOJIB YIpAaBIiHHA, BHUPIMIEHHS MHUTaHb OpPraHi3aliiHOTO,
HayKOBOT'O 1 HOpPMaTHBHO-TIPAaBOBOIO 3a0e3nedueHHs poOiT v cepi 0XOpOoHH Iparii.
Po3pobineno 3acobu 3axucTy MpalliBHUKIB, K1 paHille HE BUIyCKaIUCA B YKpaiHi,
CTBOPEHO HM3KY 3ac00iB, 110 KOHTPOJIIOIOTH CTaH OXOPOHM Ta YMOBH IIpaili,
HeOe3IeyH1 Ta aBapiitHi CUTYyallii; CTBOPEHO €JMHY aBTOMATHU30BaHy 1H(QOpMaIlIiHy

CHUCTEMY OXOPOHHU TIpalll TOIIIO.

7.2. 3aBAaHHA Ta CTPYKTYPAa OXOPOHHU Mpami

OxopoHa Tmpaii — 1€ CHCTeMa MPaBOBHUX, COIlaJIbHO-EKOHOMIUYHHX,
OpraHi3alifHOTeXHIYHUX, CAHITAPHO-TITEHIYHUX 1 JIKYBAJIbHO-TIPO(IIAKTHIHIX
3aX0/AiB Ta 3aco0iB, CHPSIMOBAHMX Ha 30€pEeXKEHHS JKUTTA, 3J0pOB’d 1
mpare3 aTHOCTI JIIOJMHUA B TPOIECT TPYAOBOi MisIbHOCTI. Take BU3HAYEHHSA
BCTAHOBJICHO YMHHHUM 3akoHOM Ykpainu «IIpo oxopony mpaiti». BoHO cBiIuuTH,
no-rnepuie, Npo Te, 0 OXOpOHA Mpalll CTAaHOBUTh CYKYMNHICTh 3aKOHIB, HOPM,
MpaBUJI, CTAaHAAPTIB TOIIO, a TAKOK KOMIUIEKC PI3HOMaHITHUX 3aXO0/IIB 1 3aC001B, K1
3a0e31euyoTh 30epeXKEeHHS KUTTS, 3J0POB’ S Ta MPaLe3AATHICTb JIOJEH y MpoIect
BUKOHAHHS HUMH TPYAOBHUX 000B’S3KiB, a, O-APYyTe, PO Te, 110 TypOOTa PO CTaH

3JI0pOB’4 MpaliBHUKA € OJHIEIO 3 MPIOPUTETHUX (DYHKIIIN JIep KaBu.

Oxopona mpaiii BOJHOYAC BUPIIITy€E /1Ba 3aBAaHHsA. OHE 3 HUX — IH)KEHEPHO-
TEeXHIYHE — mependadae 3amoOiraHHs HEOe3MEYHUM MOMAISM MiJ Yac TPYIOBOTO

IpoIIeCy Yepes:

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

61




- 3aMiHy HeOe3MeuHnX MaTepialliB MEHII HeOe3eYHIMH;

- TepexiJ, Ha HOBI TEXHOJOTIi, SKI 3MEHIIYIOTh PHU3UK TPABMYBAaHHA 1

3aXBOPIOBAHHS;

- MPOEKTYBaHHS 1 KOHCTPYIOBAHHS YCTaTKyBaHHS 3 ypaxyBaHHSM BHUMOT

Oe3meKu mparii;
- pO3p0OKy 3acO0IB 1HAMBIIYaILHOIO Ta KOJICKTUBHOT'O 3aXHUCTY.

Jlpyre — comianbHe — OB’ A3aHe 3 BIIIIKOAYBaHHSIM MaTepialibHO1, MOPAIbHOT
YH COIIa]IbHOT IIKOM, 3aBAaHOI BHACIIOK HEIIACHOTO BUMAIKY a00 nmpodeciiHOro
3aXBOPIOBaHHs, TOOTO L€ 3aXUCT MpaliBHUKA Ta Horo mpaB. CyyacHa KOHIIEMIIis
OXOpPOHU Tpalll B €KOHOMIYHO PO3BUHEHHMX KpaiHax 0a3yeThCsl Ha TOMY, IO O
HEI[aCHUX BUMNAJKIB Ha BUPOOHUIITBI Ta MpodeCiiHUX 3aXBOPIOBAHb CIpaBa HE

IIOBMHHA JOXOOUTH.

Jlo HaliBaxkIMBIIIUX (QYHKIIN Cy4acHOI IepKaBU HAJIEKUTh CTBOPEHHS YMOB,
TOJIOBHOIO METOIO SIKMX € po0O0Ta, CIpsIMOBaHA Ha 3armoOiraHHs TpaBMaTU3MYy Ta
npodeciiHuM  3aXBOPIOBaHHSM, BIJIHOBJICHHS  37I0pOB’S  TMOTEPNUIMX  Ha

BUPOOHMIITBI, BUIJIATa KOMIEHCAI[IH OTEPILIUM.

Buxonsuu 3 noctaBieHux nepes] Heto 3aBJlaHb, 0XOPOHa Ipalli, IPyHTYIOUUCh
Ha MPaBOBHX Ta OpraHi3aliiHUX OCHOBAaX, BUPILIY€E NUTAaHHS BUPOOHMUYOI CaHITapii,

BUPOOHMUOT Ta MOKEKHOT OC3MEKHU.

7.3. IlpomucioBa Oe3meka sIK rajy3b BHPOOHHYHMX i CyCHiJILHHX

B3a€MOBITHOCHH

HaykoBo-TexHiuHa peBotoLis, sika BigOymacs micis [pyroi cBiTOBOT BiiiHH,
CIpHsUTa PO3BUTKY TaKMX BHPOOHHIITB, SIKi BUKOPHCTOBYIOTH, BUTOTOBIISIFOTH UM

NepepoOIISIIOTh Y BEJIMKINA KUIBKOCTI HEOE3MeYHl pEeYOBHMHU a00 3aCTOCOBYIOTh

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

62




TEXHOJIOTIYHI MPOIECH, IO 3arpOXyITh BHHHUKHECHHSIM HaJ3BHYAalHOI CHTYaIli.
Taki BUpOOHHUIITBA PO3TJISAIAIOTH SIK 00’ €KTH IiIBUIIICHOT HEOE3MEeKH HE JIUIIE TS
MpaliBHUKIB, 0€3MOCePEeTHRO 3alHATUX HA HUX, a W N7 MPaIiBHUKIB CYMIKHUX

BUPOOHUIITB 1 JIJIsl HACEJIEHHS, III0 MEIIIKAE Ha MPHJIETIIIN 10 X 00’ €KTiB TEPUTOPII.

VY 2001 pori Oymno mpuitHsaTo 3akoH Ykpainu «IIpo 00’ekTu migBUIICHOT
HeOe3NeKn», IKUH peryiatoe poOoTy MiANMPUEMCTB, ¢ HE BUKIIIOUCH] BEJIUKI aBapii 3
BUKHUOM IIKiJJITMBUX PEUOBHH, SKUM 30KpEeMa CTBOPEHO CHCTEMY Harjsay 3a
npomuciioBoro 6e3nekoro. Yunuuit JICTY 2293 — 99 nae Bu3HauU€HHS IPOMUCIIOBOT
Oe3rneku sk 0e3MeKr Bijl HEIIACHUX BUITAJIKIB Ta aBapiii HA BUPOOHUYNX 00’ €KTaX 1
B1J1 iX HacJiIKiB. Ha BiIMiHY BiJl OXOPOHH IIpalll, sSIKa € CUCTEMOIO 3aXO0/1B 13ac00iB,
CIPSIMOBaHUX Ha 30€pexeHHS KUTTS 1 370pOB’S JIOACH MiJg Yac TPYIOBOi
JISTIBHOCTI (TOOTO TOMA1, KOJIM BOHU TMepeOyBalOTh Yy TPYJOBUX BIJIHOCHHAX 3
pobOTOaBIIEM), IPOMUCIIOBY O€3IMEKYy PO3TIIAIaloTh SIK CUCTEMY, IO 3a0e3rnedye
30epeKEeHHS KUTTS 1 3JI0POB’sI JIIOJIeH HE3aJIeKHO Bij TOro, epeOyBalOTh BOHU Y
TPYJIOBUX BIAHOCHHAX 3 BJACHUKOM O0’€KTY, SIKUWA HaHIC iM IIKOAY, Y Hi. SKII10
3BXHUTH Ha TE, 110 B paMKaX OXOPOHHU Tparli TOCUTh IPYHTOBHO 1 YITKO 3aKPIIJICHO
MpaBoOBi, COIlajbHI, TEXHIYHI Ta 1HII aCMEeKTH B3aEMOBITHOCHHU JCP’KaBH,
poOOTOMABIIS 1 TIpaIliBHUKA, TO MPOMUCIIOBA Oe3MeKa sIK OKpeMa raixy3b MOBHHHA
TaK caMO YITKO 1 IPYHTOBHO BH3HA4YaTH B3a€EMOBIIHOCUHU JI€PKAaBH, BIIACHUKIB
00’€KTiB MIJBUIIEHOI HeOe3Mmeku Ta rpomMasH. [1oku 110 Takoi YITKOCTI HE ICHYE,
aJle Ha YCYHEHHS IIbOTO YMYIIEHHS CHPSIMOBAHO 3YCHUJUIS JIEp>KaBHUX OpPTraHiB,
HayKOBI[IB 1 MpoMHUCIOBIIB. IIpo 1e cBigyaTh IPOCKTH HOBHUX JOKYMEHTIB,
nepeayciM Takl, K MPoeKT 3akoHy Ykpainu «IIpo mpomuciioBy 6e3nexy», MpoeKT
3akony Ykpaiau «IIpo ayaut 3 mpommcioBoi O6e3meku 1 OXOPOHH Mpalli», HOBa

penakuis JJCTY 2293, naykoBi myOJikarii TOIIoO.

[Ipoekr nHoBoro JCTY 2293 BusHauae NpOMHCIOBY O€3MeKy SK CTaH
3aXMILEHOCT] 1HTEPECIB Jt0JIel 1/a00 MaifHa BiJi HETaTUBHOTO BIUIMBY aBapii 1 ix
HachiakiB. B mpoekTi 3akony Ykpainu «IIpo mpomucioBy 6e3mexy» BCTaHOBJICHO,

10 MMPOMUCIIOBA O€3MeKa — 1€ CTBOPEHHSI YMOB 3aXMIIEHOCTI KUTTS Ta 370pOB’ S
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0N Bl HEOE3MeUYHMX BUPOOHWYMX (HAaKTOPIB 3a YMOB BHUKOPHCTaHHS
HeOe3NeYHUX BUPOOHMYMX OO0 €KTIB, IO 3a0€3MEUy€ThCS] CUCTEMOIO TPABOBUX,
COIAIbHO-EKOHOMIYHHMX Ta OpraHi3amiiHo-TeXHIYHNX 3axoAiB. [lig HeOe3neunnm
BupoOHnunM 060’ektoM (HBO) po3ymiioTh 00’€KT, Ha SKOMY 3I1HCHIOETHCS
TEXHOJOTIYHUN Tpolec, (YHKI[IOHATBHO TMOB’SI3aHUN 3 BHUKOPUCTAHHSIM MAIlIWH,
MeXaHi3MiB, 00JaIHaHHs, 10 XapaKTePU3yIOThCS MIABUILIEHUM CTYTIEHEM PH3UKY
3aBJaHHS IIKOJHU JKUTTIO Ta 30pOB’10 Jrojiel. TepMmiH HeOe3neuyHui BUPOOHUYMIA
00’ €KT, 1110 TPOTMIOHYETHCS y IPOEKTI 3akoHy Ykpainu «IIpo mpomucioBy 6e3mnexy»,
Ma€ MIUpIe 3HAYEHHS, aHDK TePMIH 00’ €KT MiJIBUILIEHOT HEOE3MEeKH, BU3HAYCHHS
SKOTO HaBeJeHO B 4YMHHOMY 3akoHl Ykpainu «[Ipo 00’€kTH MigBUILEHOT

HeOE3IIEKN.

7.4. 3aKOHOIABCTBO YKpaiHM Ta MIXKHAPOAHI HOPMH B raJjy3i 0XOpOHH

npami Ta NPOMHUCI0BOI 0e3neKn

[IpaBoBi Ta opranizailiiiHi OCHOBH OXOpPOHHM Tpaill € Ti€lo 0a30r0, sKa
3a0e3nedye COLaJIbHUIM 3aXHUCT MpaliBHUKIB 1 Ha sIKiM OyayrOThCsl CaHITapHO-
ririeHigHa Ta iHKEeHEepHOTEXHIYHA CKJIa 0Bl oxopoHu nparli. [[papoBa 6a3a oxopoHu
mpail y raigy3l IPYHTY€ETbCSI Ha HalllOHAJIBHOMY 3aKOHOJABCTBI Ta MIKHAPOJHUX
HOpMax. 3aKOHOJABCTBO YKpaiHM TIPO OXOpPOHY TMpaii — 1€ CHUCTeMa
B3a€MOIIOB’I3aHUX HOPMATHBHO-TIPABOBUX AaKTiB, 10 PETYJIIOIOTH BIAHOCUHHU Y
cdepl coLiaIbHOrO 3aXMCTy TPOMAISH y MpOIECl TPYIOBOI HisiIbHOCTI. BoHO
ckiagaeTbes 3 3akoHy Ykpainu «IIpo oxopony mpaii», Komekcy 3akoHiB mpo
mparto  Ykpaiau, 3akoHy VYkpaiau «lIpo 3aranbHO00O0B’sI3KOBE JeprKaBHE
colllaJIbHE CTPAaXyBaHHS Bl HEIIACHOTO BUMAAKY Ha BUPOOHUIITBI Ta MPOQPECIHOTO
3aXBOPIOBAHHS, $KI CIOPUYUHWIM BTpaTy Mpane3JaTHOCT» Ta MPUAHATHX
BIIMOBITHO /10 HMX HOPMAaTUBHO-TIPABOBUX aKTiB. ba3yeThcsi 3aKOHOAABCTBO
VYKpainu mpo OXOpoHY Mpail Ha KOHCTUTYI[IHHOMY IIpaBi BCIX IpOMaJisiH YKpaiHu
Ha HaJIeXH1, 0e3IeYH1 1 3/J0pOB1 YMOBH Ipaili, rapanToBaHi ctartero 43 Koncruryii

VYkpainu. Lls %k cTaTTs BCTAHOBIIOE TaKOXK 3a00pOHY BUKOPUCTAHHS IMpalll *IHOK 1
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HEMOBHOJIITHIX Ha HEOE3MeUHuX JUIsi iXHBOro 370poB’s poborax. Ct. 45
KoHcTuTymii rapantye mpaBo BCiX MpalliBHUKIB Ha IIOTH)KHEBUN BIJMOYHMHOK Ta
IIOPIYHY OIJIa4yBaHy BIJITyCTKY, & TAKOXK BCTAHOBJICHHSI CKOPOYEHOTO POOOYOTO
JIHS IIOJA0 OKpeMux mnpodeciii 1 BUpOOHUIITB, CKOPOUCHOI TPUBAIOCTI POOOTH Y

HIYHHH 4ac.

OCHOBOMOJIOKHUM JTIOKYMEHTOM Yy Tajly3l OXOpPOHHU Mpall € 3aKoH YKpaiHu
«IIpo oxopoHy mpaiii», AKUi BU3HAYa€ OCHOBHI MOJIOKEHHSI IOJI0 peatizallii mpasa
Ha OXOPOHY JKHUTTS 1 3J0pOB’S y TIpoIleCi TPYJOBOi MiSUILHOCTI, Ha HaJIeXkKHI,
Oe3rneyHi 1 370pOBI yYMOBH TMpalll, PETyJ€ BIJHOCHHH MK pOOOTONaBIEM 1
NpaliBHUKOM 3 MUTaHb O€3ME€KH, TITIEHW Tpall Ta BUPOOHHYOTO CEpPEAOBHINA 1
BCTAHOBIIIOE€ €JMHUN TOPSAJIOK OpraHizaiii OXOpOHM Mpalll B YKpaiHi. 3aKoH
VYkpainu «IIpo oxopony npaii», yxsanenuii 1992 poky, Buepiie He Jidiie B YKpaiHi,
a i Ha TepeHax KoaumHbLOro CPCP cTaB TakuMm MpaBOBHM AKTOM, SKUH OpIEHTYE
3aKOHOJIABCTBO Ha 3aXMCT IHTEPECIB TPOMAITHUHA, BIJIaI04H IepeBary B 111l cdepi
IIPaBOBOMY pEryJIIOBaHHIO Ha BIJIMIHY BiJ aJMIHICTPaTHBHOIO, LIO0 I1CHYBaJO
panimme. Y mwmcromani 2002 poxy BepxoBHa Pama VYkpainu mnpuiiHsiia HOBY
pemaxiilo 1boro 3akoHy. 3akoH «IIpo oxopoHy mparli» BIINOBIIAE YUHHUM
KOHBEHIISIM 1 peKoMeHAalisM MibKHapoAHOI opraHizaili mpaii, I1HIIUM
MDKHapOJIHUM TIPaBOBUM HOpMaMm y mik ramy3i. Came y HbOMY BHKJIQJICHO
NPUHIMIMN JEPKABHOI MOJITUKK B Tally3l OXOpoHM mpaui. [lopeuu, nmpuHLMNH
JIep>KaBHOI MOJIITUKY B TaTy31 OXOPOHHU Mpaili, 0€3CyMHIBHO, MOXKYTh PO3TJISIATUCS
1 K TPUHIUIN JepKaBHOT MOMITUKH y cdepi mpommuciioBoi Oe3nexku. CyTTeBO
HOBUM, III0 MOXXe OyTH BOPOBAIKEHO 10 3akoHy Ykpainu «IIpo mpomuciory
Oe3rneky», B pa3l HOro MpUUHATTS, — € TPUHIMI OOOB’SI3KOBOTO CTpaxyBaHHS
cy0’€KTaMU rocroJaprOBaHHsl IMBUIHHOI BIAMOBIIAILHOCTI 32 MIKOAY, CHPUYUHEHY
KUTTIO, 3[0pOB’10 ab00 MalHy IHIIMX OCI0 y pe3yibTaTi AISUIBHOCTI y cdepi

MPOMHUCIIOBOT OE3MEKH.

Konexkc 3akoniB mpo mpamto (K3mll) VYkpaiam 3atBepmxenHo 3axkoHOM

VYkpaincekoi PCP Bin 10 rpynus 1971 p. 1 3anpoBamkeno 3 1 uepBus 1972 poky. Jlo
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HBOT'O HE Pa3 BHOCUJIM 3MiHH 1 JonoBHEHHS. [IpaBoBe peryitoBaHHs 0XOpOHH Mpalli
B HbOMY He oOMexyeThes TnaBoro XI «Oxopona npaui». Hopmu moao oxoponu
mpaii MICTAThCs B Oarathox crarrsax iHmmx raaB K3mll Ykpainu: «Tpynosuit
noroBip», «Pobounit yac», «Hac Bianmounnkyy», «llpams xiHok», «IIpais Momomi»,
«IIpodeciitai crinakuy, «Harmsm 1 KOHTPOIb 3a AOJAEP>KAaHHSAM 3aKOHO/IAaBCTBA PO

IIparro».

BigmoBimno no Korcturymii Ykpainu, 3akony Ykpaiam «IIpo oxopony
npaii» Ta OCHOB 3aKOHOJABCTBA YKpaiHU MPO 3arajibHOOOOB’SI3KOBE JIEpiKaBHE
comiasibHe cTpaxyBaHHs 1999 poky yxBaneno 3akoH VYkpainu «lIpo
3arajJbHOO00B’ I3KOBE JIEP>KABHE COLIAJIbHE CTPAaxXyBaHHS BlJ HEIIACHOTO BUIAIKY
Ha BHUPOOHMIITBI Ta MTPO(ECIifHOrO 3axXBOPIOBAHHS, SIKI CIPUYUMHWIA BTpPATy
npare3gaTHocT». [{ell 3aKkoH BU3HAYa€e IpaBOBY OCHOBY, €KOHOMIYHHMIA MEXaHI3M
Ta OpraHi3aliiiHy CTPYKTypy CTpaxyBaHHs I'POMAaJsiH BlJ HEUIACHOTO BUIIAJKY Ta

npodeciifHOro 3axBoproBaHHs a00 3aruderi J0IUHU Ha BUPOOHUIITBI.

J10 OCHOBHMX 3aKOHOJIaBYMX aKTiB, 1[0 MAIOTh OE3MOCEPETHE BITHOIICHHS JI0
OXOPOHM TIpalli, HAJIGKUTh TAaKOXK HU3KA 1HIITNX 3aKOHIB - « OCHOBY 3aKOHOJIaBCTBA
VYkpainu npo 0XopoHy 310poB’s», 3akoH YKpainu «IIpo 3a0e3neueHHs CaHITapHOTO
Ta eMiIEMIYHOTO OJlaromnoiayydsi HaceleHHs», 3akoH Ykpainu «IIpo moxexHy

oe3mneky», «[Ipo BUKOpUCTaHHS siIEPHOT €HEPrii Ta paaiaiiiiHy 6e3mexy».

Panime Oyno 3a3HaueHo, 110 3aKOHOJABCTBO y cepl MPOMHUCTIOBOI O€3IeKn
Hapas3i e popmyethes. 20 ceprasa 2007 poky Ha 3aciiaHH1 Y Ps0BOTO KOMITETY
3 TUTaHb PO3BUTKY Tally3el €KOHOMIKU OyJI0 MPUMHITO MPOTOKOJIbHE pilieHHS Ne
25, axkuM JopydeHo JlepKTiprmpoMHArsay po3poOUTH MPOEKT 3aKoHy YKpaiHu
«IIpo mpomuciioBy 6€31eKy». YXBajJeHHs HOBOTO 3aKOHY 3YMOBJIEHO HEOOX1THICTIO
3aKOHOJIABYOTO BU3HAYCHHS MIPUHIIUITIB JIEPKaBHOT MOMITHKU Y cepi TPOMHCIOBOT
Oe3MeKy, MPaBOBUX, CEKOHOMIYHMX, COIllaJbHUX Ta OpraHi3aliiHUX 3acaj
3abe3reueHHsT Oe3aBapiiHOr0  (DYHKIIOHYBaHHS HEOE3MEUHUX BUPOOHHYMX

00’€KTIB y TIpolIeC] IXHBOT AISIITLHOCTI
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VYxBanennit 2001 poxy 3akoH VYkpainum «l[Ipo o00’ekTH miABUIIEHOT
HeOe3neKkn» BH3HAYa€ IMPaBOBi, EKOHOMIYHI, COIliajbHI Ta OpraHi3aliiiHi OCHOBHU
TUSTTEHOCTI, TOB’s13aHO1 3 00’€KTaMH MiABUIICHOI HEOE3MeKH, 1 CIIPSIMOBAHUN Ha
3aXMCT XKUTTS 1 3I0POB’ S JIFOJICH Ta TOBKIJUIS BT IIIK1IJTMBOTO BIUIUBY aBapiil Ha IUX
00’exTax depes 3ano0iraHHs iX BAHUKHEHHIO, 0OMEKEHHS (JIOKAJi3aIio) pO3BUTKY
1 JIIKBIJAIIIF0 HACIIIKIB. YTIEpIle B IPaBOBIii MPAKTHUII HAIIOT KpaiHU UM 3aKOHOM
3aKpIIJIECHO BHUMOTY JI0 CYO’€KTIB TOCHOAAPCHhKOI MISUTBHOCTI  MPOBOIUTH
imeHTrdIKario 00’ €KTIB MIABUINEHOT HEOE3MEKH, pO3pOOIISATH IeKIapallito Oe3meKn
Ta IUIaHW JIOKaIi3arii 1 JIKBiaIii aBapiii Ha 00’€KTaxX MiABUILNEHOI HEOE3MEeKH Ta
CTpaxyBaTH BIJNOBIIAJBHICTh 32 MOXKJIMBY IIKOJY, 3aBJIaHy aBapi€l0 Ha I[bOMY
00’ekTi TpeTiM ocobam. Ilix imeHTudikaiiero 00’€KTIB MIABUILECHOI HEOE3MEKU
pO3yMitOTh  00OB’A3KOBUM  OOJIK TakuX OO’€KTIB, J€ BHUKOPUCTOBYIOTH,
BUTOTOBJIAIOTh, MEPEPOONSAIOTh YHM TPAHCHOPTYIOTh HEOE3NEYHl PEYOBUHHU Y
KUJIBKOCTI, 1[0 CTAHOBHUThb CYTTEBY 3arpo3y MEMIKAHISAM IMPUIIETIUX TEPUTOPIH 1
HaBKOJIMIITHROMY  cepenoBuiny. Jlekmapaiis Oe3neku 00’e€kTa  IiIBUILECHOI
HeOe3MeKHu — 1€ JOKYMEHT, y SIKOMY BUKJIAJIEHO CTpaTerito 3armo0iraHHsl BEJIMKUM
aBapisiM Ha Takomy 00’ekTi. CTpaxyBaHHS BIJIMOBIJATBHOCTI BOJHOYAC 3aXHUIIAE
3II0POB’s JIIOJIEH, IHTepeCcH BIIAaCHUKA 1 iep>kaBu. BoHO €, morepiie, rapaHToM IpaB
oci0, Kl MOTEepPHUIM MiJ Yac MPOMUCIOBOI aBapli, HA BIAUIKOAYBAaHHS 30UTKY,
3aBJIAHOTO TXHBOMY JKUTTIO, 3/I0pOB’I0 Ta MaiHy. [lo-mpyre, 3acobom 3axucrty
€KOHOMIYHMX IHTEPECIB BIACHUKIB HEOE3MEYHUX MPOMUCIOBUX OO €KTIB 3a
Ipea’ABJICHHs iM MpeTeH31M moTepniuimMu BHACHIOK aBapii. [lo-Tperte, 3acobom
3armo0iraHHsl OaHKPYTCTBY MiANPUEMCTB. | — HaWTONOBHINIE — CTpaxyBaHHS
BIIMOBIJAIBHOCTI ~ CIIpUsE€ 3aro0iraHHIO aBapiii 1 MIJABUIICHHIO O€3MeKu

HeOe3MeyHuX MiANPUEMCTB.

Oco6MBO BEJNMKE 3HAYCHHS cepell MDKHAPOJHMX JIOTOBOPIB, SIKUMH
PETYIIOIOThCS  TPYAOBI  BIIHOCMHM, MalOTh KOHBEHIII Ta peKOMEHaIli
MixHapoHo1 oprasi3aiiii mpariii, Mi>kHapoIHI HOPMH COI[1aIbHO1 BiAMOBI A ILHOCTI
(Crarmapt SA 8000 «CorianpHa BiANIOBITaIBHICTEY. MikHapogaui cragmaapt [SO

26000 «HacranoBa 1o cortiaiabHii BiamoBigansHOCTI»), JupektuBa €C 89/391/eec
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ot 12 yepBHs 1989p.0 BBeneHI Mip, 1110 CIPUSIOTH MOKPAIICHHIO 0€3MEKH U T1T1€HH
mpaii  poOiTHUKIB. Jlo peui, JlupekTuBH, 110 TMPUKUMAIOTBCSI B paMKax
€Bponeiicbkkoro Coro3y 1 € 3aKOHOM JIJIsl BCIX WOTO KpaiH, 3aBKIU BiAMOBIIAIOTH
koHBeHI1isiM MOII. 3 in1oro 60Ky, y po3po0O1ii HOBUX KOHBEHIIIH, peKOMEHallii Ta
iHmmx nokymentiB MOII BpaxoByroTh mepefoBuii A0CBif Kpain — wieHiB €C.
Ykpaina He € wienom €C, aje He pa3 Ha HAMBHUINMX PIBHSAX 3asBIsjIa MPO CBOE
MIparHeHHs 10 BCTYITYy 110 1i€i opranizaiiii. OHa 3 yMOB NPUAHSATTS HOBHX KpaiH 10
€C — BIANOBITHICTh IXHBOTO 3aKOHOJABCTBA 3aKOHOJABCTBY €C, TOMy B HaIIii
KpaiHi TpUBa€ akTHBHA po0OOTa 3 y3rOJDKEHHS BUMOI' 3aKOHIB 1 HOPMATHUBHO-

paBOBUX aKTiB qupekTuBam €C.
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PO3/171 7
CXEMH TA TEXHOJOTITYHI MAPAMETPHU PO3MOALTHHIX
EJIEKTPUYHUX MEPEX

Bubip cxem Ta TEXHOJOTIYHHUX MapaMeTpiB pO3MOALUTEHOT €NEKTPUUHOT Mepexi
BUKOHYIOTh 110 HAaBaHTAXEHHSAX PIYHOTO MaKCUMyMy €HEpProCUCTEMHU 3
ypaxyBaHHSAM OYiKYBaHHUX 3MiH €JICKTPUYHUX HABAaHTAXCHB BiMOBIIHO 0 1. 9.4.

Jns  okpeMuX AUITHOK PO3MOJUIBHOI EJICKTPUYHOI Mepexi, HahOiIbIIe
HABAHTAKEHHA SKUX HE CIHIBMAJA€E MO Yacy 3 PO3PAXyHKOBUM MaKCHUMyMOM
CHeprocUcTeMH (HAMPUKIIAA, MEPEXi €IEKTPOIIOCTAYaHHS CE30HHUX CIOXKHBAYIB,
Mmepexi, 1o skux npuenHani BEC ta CEC Tta iH.), 10JaTKOBO PO3TJISIAIOTHCS
BIJIIIOBIJIHI XapaKTEPHI PEKUMHU.

CxeMu 1 TEXHOJIOTIYHI TapaMeTpH E€JIEKTPUYHOI MEPEXi MOBUHHI
3a0e3MneuyBaTi HAIHHICTh €JIEKTPOIIOCTaYaHHs, IPU AKIH y BUMAAKY BIAKIIOYCHHS
Oynb-siko1 JiHIT a00 TpaHcopmaTtopa 30epiraeTbcs >KUBJICHHS CIOXXHBauiB 03
O0OMEKEHHS HaBaHTXKEHHS 3 JOJIEP’KaHHIM HOPMATHUBHOI SKOCT1 €JIEKTPOSHEPT1i.

[IpoexkTyBaHHS PO3MOAUIBHUX EIEKTPUYHUX MEPEXK 3MIIMCHIOIOTH 3
JTOTPUMAHHSIM HACTYITHUX BUMOT:

— B paiioHax 3 MajJuM OXOIUICHHSIM TEPHUTOPIi €ICKTPUYHUMH MEPEKaMU MPHU
OJIM3BKUX 3HAYEHHSX TEXHIKO-€KOHOMIYHUX [IOKAa3HUKIB BapiaHTIB PO3BUTKY
mepexi ciopyxenns [1J1 (KJI) 3aiticHioBaTH 32 iCHYI0OUMMH 200 HOBUMH Tpacamu;

— B BEJIMKUX MICTaX Ta MPOMHUCIOBUX PAliOHAX 3 BEIUKOI KOHIEHTPAIIIEIO
HaBaHTAXXEHHS MO OJHIA Tpaci pekoMmeHayeThcsi cnopyxenHs KJI, omHo-, abo
nBoiaHIoropux (6araromanmroropux) IIJI 3 BuKopucTaHHAM OOJIETIIIEHUX
MPOBOAIB MIJBUINEHOI MEXaHIYHOI MIIIHOCTI, TEPMOCTIMKUX, CHEIlaJbHUX
KOHCTPYKI[I, BUTOTOBJIICHMX 3 aJIOMIHIEBUX CIUIaBIB 3 KOMIIO3UTHUMU
ocepensiMu, KOPO30CTIMKHX;

— npu npoxopkenHi [1JI mo Tepuropii npoMUCTOBUX paiiOHIB, Ha MiAX0AaX 110
eJIEKTPOCTAHLINA 1 MiJCTaHIi, B yMOBax YIIUJIbHEHOI 3a0yAOBH, MO JICOBUX

MacuBax Toio, I1JI pekomeH0BaHO BUKOHYBAaTH Ha 0araTOJAHI[IOTOBUX OMOpax

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

69




(mpu  yMOB1 BIJANOBIAHOI HAAIWHOCTI eJeKTporiocTayaHHs). Jlomyckaerbcs
M1JBIIITYBaHHS HAa OJJHUX OMOpaXx JIAHITIOTIB P13HUX KJIACiB HAIPYT;

—y past xuieHHs [IC 31 cmokuBauamMu mMepIioi KaTeropii HaaidHOCTI
CJIEKTPOIIOCTAYaHHsI, 3aCTOCYBaHHS OJHIE] JBOJIAHILIOTOBOi  3aMICTh  JIBOX
onnonanirorosux I1JI morpedye cneniansHOoro o0rpyHTyBanHs. He gomyckaeTnes
3aCTOCYBaHHS JIHII Ha BOJIAHILIOTOBUX (06araToJaHIIOTOBUX) OMOpax B 5-My Ta 6-
My pailoHax 3a oKeneqaro Ui KuBlieHHs TsaroBux [IC 3ami3HuUIb, TOJOBHUX
CTaHIIi TepeKkadyyBaHHS HAPTOMPOBOMAIB, EJIEKTPONPUBOJAHUX KOMIPECOPHUX
CTaHI[ii Ta30MPOBO/IIB Ta IIAXT;

— JUIs €JIEKTPOIIOCTauYaHHs CIIO’KMBAYIB 0COOJIMBOI I'PYNH MEPIIOT KaTeropii no
HAJIIMHOCTI €JIEKTPONOCTaYaHHS TOBUHHO Nepea0adaTucs 101aTKOBE )KUBIICHHS Bl
TPETHOT'O HE3AJIEKHOIO PE3EPBHOIO JKEPEIIA KUBJICHHS;

— IIEHTPHU >KUBJICHHS HEOOXITHO MaKCUMaJlbHO HaOIMXaTH A0 CIOXKHBAyiB,
OOMEXKYyI0UM KUIBKICTh TpaHcpopMauiid nuisixoMm crnopyxeHHs [1C rombokux
BBO/IIB.

Bumorn 510 cxem 30BHIIIHBOTO €JIEKTPONOCTAYaHHSI TATOBUX IIiJCTAHIIIMI
eNekTpudikoBax 3ali3HUIIb, a caMe: pe3epByBaHHs, KiIbKicTh jJaHIoriB JIEIT Ta
tpanchopmaropiB Ha [IC, cxemu npuennanus IIC go mepexi, — BU3HAYaIOTh 32
BBH B.2.3-2. Cxemu 30BHIIIHBOTO €JIEKTPOTIOCTAYaHHS OKPEMHX CIIOKHBAUiB,
pO3TAlIOBAaHUX B OAHOMY pailOHI, NMOBHMHHI KOPECHOHIYBAaTHCS 3 3arajJbHOIO
CXEMOIO €JIEKTPUYHUX MEPEK PaioHy, 110 pO3TISAAETHCS.

[Tpu po3zsutky mepexi 110 (150) kB Hanexxuts:

— HE JONyCKaTH cHopylxkeHHs HoBux mpoTsikHux I[IJI 110 (150) B
napayienbHo icHyrounm [1JI 220-330 B;

— nnst Bcix KoH@irypamii mepexxi 110 (150) kB 3 mekinbkoma IeHTpamu
JKUBJICHHSI BUKOPHUCTOBYBAaTH SIK TakKl UEHTpH BiANOBIAHI PY enexTpocranuii
rapanToBaHoi moTy>kHocTi Ta [IC 220-330 kB 3 1BOCTOPOHHIM KUBJICHHSIM $IK1 HE
MalOTh CHIJBHUX KUBJISYUX JTIHIN;

— 3a0e3neyyBaTd JIBOCTOPOHHIM >KUBJICHHS MiJACTAHINi, MO TPUEAHAHI O

onnonanurorosux IUJI 110 (150) kB. I'pannuna nosxuna takux I1J1, sk mpaBwuiio,
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He MOBUHHA TepeBuInyBaTH 120 kM, a KUIbKICTh pueaHaHux npomixkHux I1C He
MOBUHHA NIEPEBUIILYBATH TPHOX;

— CTBOPIOBATH BY3JIOBY KOH(Iirypario mMepexi HUIIXoM OyAiBHHUIITBA HOBOI
niuHii Big Tperboro LK no oxaniei 3 nmpoximaux I[1C. Kinbkicts mpoxigaux [1C Ha
ninsa Mk LK ta By3moBoro (ab6o gBoma BysnmoBumu) IIC moBuHHA OyTH, SIK
MpaBuIIoO, HE OUIBIIE ABOX;

— OpW  Opradizamii CcXeM BY3JOBUX MIACTaHII HE  JOMyCKAa€ThCS
BUKOPHCTOBYBATH B SIKOCTI TPETHO1 JIiHIT >KUBJICHHS JIHIIO, IO € BIATATYKEHHSIM BiJ
JIEIT;

— kuekicts [T (KJI) 110 (150) kB, mo npuennyetbes a0 By3noBux [IC 110
(150) kB He noBUHHA, SIK TPaBUJIO, IEPEBULIYBATH IIECTH.

— B CHCTeMax EJIEKTPOINOCTaYaHHs BEJIMKUX, 3HAYHUX 1 HAW3HAYHINIUX MICT,
MIPOMBY3IIIB 1 €HEpPropaoHiB (MPOMUCIOBUX, HIIJILHOI MaJIOIMOBEPXOBOi 3a0y0BH,
peKpealiiHux, iHpacTpyKTypHOTO  3a0€3MEuUeHHs), a  TakoX  JJIA
CJIEKTPOIIOCTAYaHHSI TPAHCIOPTHUX CIIOXKHUBAYiB (eJNeKTpu(ikoBaHi 3alli3HMIII,
TpyOONPOBOM) 3aCTOCOBYBATH JBOJIaHIIOroB1 [1JI 3 1BOCTOpPOHHIM JKHUBIIEHHSIM Bi]l
pizaux LK (rpannuna moBxuua — g0 120 km). JJo Takux I1JI pexomeHmoBaHO
npuenHanHs He Outblie mectd npoxianux [1C (mo Tpu A0 KoXkHOTO Koja) abo
YyepryBaHHs MPOXIJHUX Ta BIATamyKyBaJbHUX miacTaHuiil. Ilpu BHOOpPI cxem
npueaHants [1C ciix BUXOauTH 3 AOIMYCTUMOCTI BTpaTu He Oubie oaHiei [1C mpu
OJIHOYACHOMY BIJKJIIFOUeHHI 000X JsaHioriB I1JI Ta piBHOMIpHOTO pO3MOALTY
HaBaHTa)XKEHHs MDK J1aHmroramu [1J1;

— B CXEMax eJIEKTPOINOCTauYaHHs MPOMBY3IIB, MPOMIIANPUEMCTB Ta BEIUKUX
MICT 3aCTOCOBYBATH TJIMOOKI BBOAM — JiBoJIaHItoroBi [1JI 3 mpueagHanHsIM 10 1BOX
[1C 110 (150) kB, cmoxuBaui mepioi KaTeropii SKuX pe3epBYIOTHCS MO0 MEPExi
BTOPUHHOI HAMPYTH BiJl IHIIKMX MACTAHIHN (1110 HE TPUEAHAH] 0 AaHO1 JiHiT). [Tpu
BIJICYTHOCTI MO>KJIUBOCTI pEe3€pBYBaHHS CHOXKMBAU1B MEPUIOT KATETropii Mo Mepexi
BTOPWHHOI HANpyrd TJIWOOKI BBOJU PEKOMEHAYEThCS BUKOHYBATH JBOMA

onHonanuroropumu I1J1, sxi Tpeba 3’€nHATH y KUIBLIEBY CXEMY 3’ €JIHaHb, 0 SIKUX
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MOXYTh OYTH mpueaHaHHl a0 Tphox miacTtaHiii. I[lpuennanns IIC mo I1JI
PEKOMEHI0BaHO BUKOHYBATH 13 3acTocyBaHHsIM KPVYE;

— MPUETHAHHS JBOJIAHITIOTOBUX TYNMUKOBUX JIHIH, K1 )KUBIIATH CIIOKUBAYiB |-
i KaTreropii 1Mo HaJIMHOCTI €JIEKTPOINIOCTaYaHHs MTOBUHHO BUKOHYBATHCS B1J PI3HUX
CEKII1{ LIeHTPIB KuBIeHHs. [liAKIIOUeHHA Ha OJIHY CEeKILiI0 He JomycKaeThes. [Ipu
BIICYTHOCTI IIEHTPY JKUBICHHS 3 CEKI[IOHOBAaHMMH CHCTeMaMd IIUH abo
MOKJIMBOCTI PE3€pPBYBaHHS [0 MEPEKI BTOPUHHOI HANPYTU PEKOMEHIYEThCS
3MIACHIOBATH KUBJICHHS MIJCTAHII] 13 crokKuBayamMu 1-i kateropii mo TyHmHKOBHUX
JHISX BiJ pI3HUX IIEHTPIB KUBJICHHS;

Ha migcranmisx 110 (150) kB pekomenmoBaHo, SK MpaBHIIO,
BCTAHOBJIIOBATH TPaHC(HOPMATOPHU TAKOI MOTYXKHOCTI:

— B Hal3HauHimmXx Mictax — 2x40 MBA (B okpemux Bumajkax — 2x 63 MBA);

— B BEJIMKHUX Ta 3HAYHUX MicTax — 2x25 ta 2x40 MBA;

— B IpoMBY3J1ax — 2x25 MBA (B okpemux Bunagkax — 2x63 MBA);

— Ha IHIIKX MACTaHIIIX — 10 2x16 MBA.

3actocyBannd Ha [IC 110 (150) kB TpancdopmaropiB notyxHictio 80 MBA
ITOBUHHO OyTH OOTPYHTOBAHE.

[Ipu po3BuTKy Mepex 35 kB HanmexuTh:

— (popMyBaTH PO3TANYKEHY €JIEKTPUYHY Mepexy Hanpyrorwo 35 kB sx
B3a€EMOPE3EPBOBaHI JIIHIT eJeKTpoIiepeaBaHHs, SIKI MiAKIIOYCHI JO IMUH JIBOX 1
OinbIIe TpaHcPOPMATOPHUX MIACTAHIIN a00 PI3HUX CHUCTEM (CEKI[iH) IMIUH OJHOI
M1JCTaHIIT, 13 IIUPOKUM BUKOPHUCTAHHIM pe3epBHUX nepeMuyok Mixk [1J1-35 kB, siki
PE3EPBYIOTHCS 32 JIOMIOMOTO0I0 pekioy3epiB 35 kB;

— PO3TJIAJIaTH BapiaHTH CXEM EJICKTPONOCTaYaHHs CIIOKUBAYIB €JIEKTPOSHEepril
NUIIXOM PO3BUTKY €JIIEKTPUYHOT Mepexi Hampyroio 35 kB 13 3acTocyBaHHSIM
nigctanimii 35/0,4 kB (r1mbokux BBOJIB) Ta MEPEBOJIOM €JICKTPUIHUX Mepex 6-10
kB Ha Hanpyry 35 kB;

— HEe JOMyCKaTu cnopykeHHs HoBUX npoTsxkHux I1JI 35 kB napanensHo 1o

icaytounx [1JI 110 (150) xB;
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— BpaxoByBaTH, IO 'paHU4YHa AoBXHHA HOBUX [1JI He moBHHHA, K TpPaBUIIO,
NEepPEeBUILYBaTH 35 KM;

— OLIIHIOBATHU JIOIUIBHICTh criopypkeHHs HoBux [1JI 35 kB B rabapurax 110
(150) xB;

— po3risgaTH MOXIMBICTH mepeBeneHHs icHyiounx [IJI ta IIC 35 kB Ha
Harnpyry 110 kB;

— po3risaty MOXIuBIcTh criopymkeHHs: IIC 110/10 kB 3 npueananuam 1o
icayrodoi mepexi 3amicth OyaiBauirTea [1JI Ta T1C 35 kB;

— BUKOPHUCTOBYBATH OJIHOJIAHIIIOTOBI a00 JBOJIAHITIOTOBI (0araToJjaHIFOIOBI)
[T (KJI) 35 kB 3 xwuBnennsm Big pizaux [1C-110 (150) kB a6o pizHux cexiiit
(cuctem IIMH) OAHIET MiACTaHITT

— npueaHyBaTu 10 oaHodaHiroroBoi IJI mix nBoma 1K, sk mpaBuio, He
ounblIe yotupbrox npoxiaaux [1C. Ha nepumiomMy erari, npy BCTAHOBJIEHHI OJHOTO
TpaHchopmaropa, [IC MoxyTh OyTH NpUEAHAH] HA BIATATYKEHHSIX;

— MU IPUETHAHHI 10 MEPEXKI1 MPOXITHUX MIJCTAHIIIN IOBXKUHA JITHIT M1k JBOMA
[’K He noBuHHA, K IPaBUIIO0, 301IBITYBAaTUCH OlbIIe, HIXK Ha 20%);

— 3actocoByBat ABoTpancopmaropui [IC 35 kB 3 Tpanchopmaropamu
OJIMHUYHOI NOTY>XHOCT1 10 10 MBA;

— kuibkicth [T (KJT) 35 kB, mo npueanyrotbest 10 By3ioBux I1C 35 kB, He
MOBUHHA MIEPEBUIIYBATH YOTUPHOX.

CucteMu eJEKTPONOCTAYaHHS MICT TOBUHHI 3aJ0BOJIBHATH  TakKi
JIOTATKOB1 YMOBH:

— MICBKI Mepexi (He BpaxoByroun Mepexi 0,4 kB) moBuHHI MaTH, sSIK IpaBUIIo,
He Ougplie ABOX TpaHcopmamiid 3 BpaxyBaHHSIM MPUUHATOI B JAaHOMY
enepropaiioni mkanu Hanpyr: 330/110(150)/10 kB a6o 220/110(150)/10 xB;

— npu po3podui cxemu mepexi 110 (150) kB cmipg nparnytd a0 KijabueBoi
KOH(iTypaliii, 10 onupaeTbes Ha nekiabka LK

— MABUIICHHS TIPOIMYCKHOI 34aTHOCTI Mickkoro Kimeig 110 (150) kB,

PEKOMEHIOBAHO 3/IIMCHIOBATH IUISIXOM MOT0 3ax0/11B Ha J0aaTKoB1 [1K;
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— raMOOKlI BBOAM B PAaiOHM 3 BHUCOKOI TYCTHHOK HAaBaHTaXEHHS, AKI
posTaimioBaHi Ha 3HauHiM BiacTtaHi Big kiaeig 110 (150) kB, pexomenmoBaHo
BUKOHYBATH I10 pajialibHINi cXeMmi,;

—Bcl miHii 110 (150) kB cucremu enekTponocTadaHHs MicTa TMOBHHHI, SK
MIPaBUJIO, BUKOHYBATHUCH JIBOJIAHITIOTOBUMU;

— cxemu npuegHanHs Ta nmapamerpu I1C 110 (150) kB HeoOximHO mpuiimMat y
BIIMOBIAHOCTI 3 pekomenaaiissmu 12.5, 12.6. I1pu 11boMy BU3Ha4alOTh HEOO X1 THUN
00CsT pe3epByBaHHs CIIOKUBAYIB 110 MEPEXi BTOPUHHOI HANIPYTH;

— npueananus [IC 110 (150) kB 1o aBonaHIIOrOBOr0 KUJIBISA HaW3HAYHIIINAX
MICT CJIiJ1 uepryBatu 3 npueaHanHsamu [K;

— MpU pO3BUHEHIN Mepexi 35 KB po3risigaTu MOXKIMBICTS IM1/IBEICHHS HAIPYTH
35 kB 1o uenTpiB HaBaHTakeHHs nuIsixoM criopykeras [1C 35/10 kB a6o 35/0,4
kB Ta mpuegHaHHsa iX mMOOKMMHU BBOoJaMu A0 Mepexi 35 kB. PimenHs miono
3acTocyBaHHs Harnpyru 35 kB ciig npuiiMaTi Ha OCHOBI TEXHIKO — €KOHOMIYHOTO
MOPIBHSHHS BapiaHTIB 3 Ha/IaBaHHSIM TepeBaru 3actocyBanHio Harpyru 110 kB npu
OJIM3bKUX 3HAYCHHSIX.

JIJist 30BHINIHBOTO EJIEKTPOIIOCTAYaHHS MPOMHUCIOBUX MIAMPUEMCTB CIIJ
3aCTOCOBYBATH TaKi OCHOBHI CXEMU YKUBJICHHS (B 3QJIKHOCTI B1J] HABAHTAXKCHHS):

— 10 5 MBT (B okpemux Bunajkax — a0 10 MBT) — Big HallOamk40i iICHYI0UOT
nigctaniii 110 (150)/10 kB (sika npu HEOOX1AHOCTI MIiJISTaE PEKOHCTPYKIIiT) ado
cnopyakeHHs ofniel miactaniii 35/10 kB (mpu po3BuHeHiil mepexi 35 kB);

—5 — 30 MBT (B okpemux Bunaakax — m10 50 MBT) — ciopykeHHsT OJHIET
nifcTaniii rimudokoro Beoay (I1I'B), mo npuennyetses 1o mepexi 110 (150) kB;

— 30 — 70 MBT — cnopykeHHs1 1Box 1 Outbiie I1I'B, mo npueanyooThes 10
mepexi 110 (150) xB;

— noHag 70 MBT — ax npasuno, cnopymkensst HoBoro LDK mepexi 110 (150)
kB — migcranmii 330/110 (150) kB — ta gexinskox I[IT'B 110 (150)/10 xB.

Cxewmu 3 oxaniero [II'B 110 (150)/10 kB cmig 3acTocoByBatH, SIK MPaBUIIO, TIPU
KOMIaKTHOMY pO3TalllyBaHH1 HABAaHTAXKEHB Ta MPH B1JICYTHOCTI CIIELIAIbHUX BUMOT

710 HaJIIMHOCTI €JIeKTPOINocTadaHHs (KpiM THX, 110 riepeadadeni B 11.9.14).
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Pospaxynxu pesicumie pobomu erekmpuunux mepesqic

B cxemax pO3BUTKY €HEPrOCHCTEM Ta EJIEKTPUYHUX MEPEK BUKOHYIOThH
PO3paxyHKH:

— YCTAJIGHUX  PEeXHUMIB  (HOpMaJbHHMX, MicHsaBapiiHUX (PEMOHTHHX),
PEMOHTHO-aBapiiHUX);

— CTATUYHOI CTIHKOCTI 3 MEPEBIPKOIO BIICYTHOCTI TEPMIYHOTO MEPEBAHTAXKECHHS
obnagHanHs (s cucremorBipHoi Mepexi OEC Ta mmsa cxeM BuIaBaHHS
MOTY>KHOCTI €JIEKTPOCTAHIIIN);

— IMHAMIYHOI CTIMKOCTI (11 CX€M BHUJIaBAHHS MOTYKHOCTI €JIEKTPOCTAHIIIN);

— CTPYMIB KOPOTKOTO 3aMHUKaHHS.

[Ipu3HaueHHs po3paxyHKIB:

— BUOIp CXEMHU 1 TapaMEeTPIB €JIEKTPUYHOI MEPEKI;

— aHaJli3 3MIHU BEJIMYMHU BTPAT €JIEKTPOCHEPTii,

— BUOIp 3ac001B PETYIIOBAHHS HAIIPYTH, KOMIICHCALlll PEAKTUBHOI MOTYKHOCTI
Ta OMTHUMI3allisl TTOTOKOPO3MOILTY;

— BUSIBJICHHS TEHJICHLIIM 3MIHM BTpaT MOTYXHOCTI B €IEKTPUYHUX MEpPE)KaxX Ta
po3poOKa 3aX0/IiB 1100 OOMEKEHHS 1X 3pOCTaHHS;

— BU3HAUCHHS CTPYMIB KOPOTKOTO 3aMHKaHHS Ha TEPCHEKTUBY 1 pO3poOKa
3aX0JI1B JUIS iX OOMEKEHHS;

— po3po0OKa 3ax0/1iB 0 3a0e3NEeYCHHIO CTIHKOCTI CHCTEMHU.

Po3paxyHku ycTameHHX peXHMiB, CTaTHYHOI Ta JUHAMIYHOI CTIHKOCTI
BUKOHYIOTh Ha PO3paxXyHKOBUHU Tmiepiof (auB. 1.9.4), a mpu HEOOXIAHOCTI, JIs
BUPIIIECHHSI OKPEMUX MHUTaHb PO3BUTKY MEPEXi, TAKOK Ha MPOMIXkHI (5 pokiB) Ta
nepcrnektuBHi etanu (st OEC 15 pokis).

Pospaxynku ctpymiB K3 BukoHyroTh Ha mnepcnektuBy 10 pokiB, a mnpu
HEOOXITHOCTI — TaKOXX Ha TpoMikHui mepioa. B cxemax possutrky OEC mms
BY3JIOBUX IYHKTIB CHCTEMOTBIPHOI €JIIEKTPUYHOI MEPEXi MPUBOJATH TaKOXK

po3paxyHok cTtpyMiB K3 Ha nepcriektuBy 15 pokiB.
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Po3paxyHkoBa cxemMa IOBUHHA BpaXOBYBaTH IEPCIEKTUBY PO3BUTKY 30BHIIIHIX
MEpeX 1 FeHepyIOUHX JKepesl, He MEHII HiXK Ha 5 POKIB BiJ 3aIlJIAHOBAHOTO TEPMIHY
BBEJICHHS 00’ €KTY B €KCILTyaTalliio.

Po3paxyHku ycCTalleHUX PpEXUMIB CXEMH MEpEkKl BHUKOHYIOTH IS
NEPEBIPKH BIAMOBITHOCTI CXEMH 10 BUMOT HAJIHHOCTI €HEpPromnocTayaHHs (IUB.
n.9.14, 1n.12.2), BHU3HAYEHHI TOTOKOPO3MOALTY TMOTYXHOCTi, TEPMIUHOTO
3aBaHTaXKCHHS €JIEMEHTIB MEpPEeXi Ta 00JIaIHaHHS, OI[IHKYA 3MIHU BTPAT MOTY>KHOCTI
Ta PiBHIB HANPYTH B €JIEMEHTAX MEPEX1 MPHU BBEACHHI HOBOTO 00JIaJTHAHHS.

Jins OEC Ta perioHaJbHMX €HEProCHUCTEM O0a30BUM PEXKHUMOM € PEKUM
3MMOBOT'0 MaKCUMYMY, SIKHH BIJTIOB1/1a€ yMOBAaM PIYHOI'O MAKCUMYMY €JIEKTPUYHUX
HABAaHTAKEHb. /(151 MicLIeBUX (JIOKaJbHUX) €JIEKTPUYHUX MEPEXK Ta EHEPropaiioHiB
0a30BUM PEKUMOM TAKOXK € PEKUM 3UMOBOI'O MAKCUMYMY, 32 BUHSITKOM TUX MEPEXK
Ta €HEpropanoHiB, 1€ MOXJIMBE 3HAYHE CIOKUBAHHS E€JEKTPOEHEPrii B JITHIN
nepioz 1, BIAMOBIAHO, 0a30BUM PEXUMOM MOKE OYTH PEKUM JITHBOTO MAKCUMYM
€JIEKTPUYHHUX HAaBaHTAKEHb

3a HeoOxigHOCTi, mnsa Mepexi OEC BHKOHYIOTH pO3paxyHKH I1HIIUX
XapaKTEPHUX PEKHUMIB:

— peXHUMY 3UMOBOTO JICHHOTO MAKCUMYMY HaBaHTXEHHS Ta PEeKUMY BECHSIHOI
MOBEH1 — JIJIs1 IEPEBIPKU Mpare3JaTHOCTI Mepexki, A0 sikoi npueanani I'EC;

— peKUMYy  3MMOBOTO  MIHIMyMYy HaBaHTaXEHHS — Ui TEPEeBIPKU
npare3aTHOCTI Mepexi B roauHu 3akauyBanHs ['AEC.

3a HEoOXITHOCTI, B  €HEepromy3iax, ski maioTh noryxHy TEIl, mepexi
NEePEeBIPAIOTh 3a PEKMMOM 3UMOBOIO MaKCUMyMy HaBaHTa)XeHHS  Ta 3a
JOJJATKOBUMHU PEKHMAMH:

— PeKUMOM 3MMOBOTO MIHIMyMY HaBaHTa)XCHHS — IS TEPEBIPKH PIBHIB
HaIpyTu B MEpEXi Nnpu 3HauHOMY 3aBaHTaxkeHHI0 TEL mo TemioBomy rpadiky;

— PEXHUMOM JIITHHOTO MAaKCUMyMY HAaBaHTAXCHHS — IS TIEPEBIPKH POy CKHOT
3matHOCTI Mepexi, skmo TEL[ mparoe 3 BEIMKO YAaCTHMHOI TETIOBOTO

HaBaHTa)XCHHA.
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[Tin yac BUOOpY CXeM NpPHUEIHAHHS E€IEKTPOCTAHLIN 0 €NEKTPUUYHUX MEPEX
CXEMY MEpPEKi NMEePeBIPSAI0Th 32 PEKUMOM 3UMOBOIO MAaKCHMyMY HaBaHTaKECHHSI
Ta (U1 EJIEKTPOCTAHI[ OKpeMoro TUIy NOTyXHicTio moHax 100 MBT) - 3a
JOJIATKOBUMU PEKUMAMHU:

— peKHMOM JIITHROTO MIHIMyMY HaBaHTAKEHHA — TpU BUOOPI CXeMH
npuenHands ta BunaBanHa noTyxHocti AEC, TEC, TEL, III'Y, I'TY. Cxemun
MPUETHAHHS Ta CIIOKUBaHHA MOTY>KHOCTI [TAEC B pexxumi IBUTyHa;

— pEeKHMOM JITHBOTO MAaKCUMyMy HABaHTaXEHHS — TMpPU BUOOPI CXEMH
npueIHaHHs Ta BujaBaHHs NoTykHOCTI TAEC B reHepaTOpHOMY pexXuMi;

— pPeKMMOM 3MMOBOTO MIHIMyMYy HaBaHTaXEHHS — IpU BUOOpI CXeMHU
NPUETHAHHS Ta CIIOKUBaHHA MOTYKHOCTI ['TAEC B pexuMi IBUryHa;

— PEXHUMOM JITHHOIO JEHHOTO (BUXIJHHWM J1€Hb) 3HIMKEHHS HABaHTAXECHHS -
Ipy BUOOP1 CXEMU MPUENHAHHS Ta BuAaBaHHs NoTykHOCTI CEC Ta 1HIIMX CTaHIIH
B paiioni po3mimenna CEC;

— PEKUMOM MIKCE30HHOTO (BECHSHA MOBIHb) MIHIMYMY HaBaHTAKEHHSI - MPU
BUOOp1 CXE€MU MIPUEHAHHS Ta BUJIaBaHHS MaKCUMaJIbHO1 0Ty x)HOCTI BEC;

— pEXMMOM 3UMOBOTO JICHHOI'O (BUXIJHUHM JI€Hb) 3HM)KCHHS HAaBaHTa)KCHHS -
py BUOOP1 CXeMH NpueaHaHHs Ta BugaBaHHa notyxxHocti CEC ta BEC.

JInst mepeBipKU BIAMOBIHOCTI CXEMHU JI0 BUMOT HaJIIMHOCTI €HEPTOMOCTaYaHHS
(muB. 11.9.14, n1.12.2) BUKOHYIOTH PO3paxXyHKH MiCIIaBapIMHUX YCTAIICHUX PEKUMIB
MicJis BUMHMKAHHS HaWOUIbII 3aBaHTaXKEHUX JIiHIA Ta TpaHC()OpPMATOpPiB, CUCTEM
IIMH Ta CEKIIH, BIAKIIOYCHHS TEHEPYHUYOro OOJaJHAHHSA Ta KOMIICHCYIOUHX
npuctpoiB. s T1C 220-330 kB po3risaaroTs Takok 30T pEMOHTY OJHI€l JiHIT
xuBneHHs [1C 3 aBapiiiHUM BUMUKAHHSIM 1HILIO1 JIIHI1 )KUBJIEHHS, 301T BIAKIIOUEHHS
TpaHCHOPMATOPIB Ta CUCTEM IIIHH.

[Ipy BHKOHaHHI pO3paxyHKIB YCTaJ€HUX PEXKHUMIB poOOTH MEpEexi
PEKOMEH/IOBAHO KePyBATHUCS TAKMMH BUXITHUMH YMOBaMHU:

- po3paxynku Mmepex 110 kB Ta Buiie BUKOHYIOTH J1J1s1 TOBHOT CXEMH MEPEkKI —

Opy BCIX BKJIIOYEHUX JiHIAX Ta TpaHchopmaropax. JOUUIBHICTH Ta TOYKH

Jlnct

JAb 141.1610.10-000 I13

N3m.

et Ne noKym. Noanuce | Oata

7




po3mukanas mepexi 110 — 220 kB noBunHi OyTr 061pyHTOBaHI. [Ipn BUKOHAHHI
po3paxyHkiB Mepex 35 kB Ta Buiie mepexi 35 kB npuiiMaroTh pO3IMKHEHUMU;

- TOTYXXHICTh €JEKTPOCTAHII TapaHTOBAaHOI MOTY)XHOCTI NpUKMAaIOTh B
pO3paxyHKax y BIAMOBIIHOCTI O HOPMAJIbHUX TPUBAIMX PEXKHUMIB iX poOoTu. Kpim
TOTO, TEPEBIPSIOTHCS TaKOXK PO3PaXyHKOBI MaKCHMalbHI PEXUMH pPOOOTU
CUCTEeMOTBIPHOI ~ MepeXi Npu  HAWOLIbII  HECHPUATIMBOMY  CIOJIYYCHHI
BIJIKJTIOUEHHSI arperartiB eJIeKTpocTaHIlii (quB. 1m.11.3);

- notyxHictb BEC Ta CEC mpuiimMaroTh 3a iX MakCHMaJbHOIO POOOYOI0
MOTYXKHICTIO, 3 BIJ[paXyBaHHSIM TIOTYHOCTI Ha BJAacHI NOTpeOM Ta BTpaTH
MOTY>KHOCT1 Y BHYTPIIIHIM Mepexi, MiJ 4ac HOPMAJIbHOIO PEXUMY pOOOTH TpH
BUKOHAaHHI po3po0OKu cxemHu Bujayl notykHocti BiacHe camux CEC 1 BEC Ta
IHIMX enekTpoctaniiil. [Ipu po3podili cxeMu 30BHIIIHBOTO E€JIEKTPONOCTaYaHHS
CIOKHMBAUIB JIOMYCKAEThCS BPAXyBaHHA IOTY>KHOCTI BITPOBUX €JEKTPOCTAHIIIN
MIHIMaJBHOIO TapPAHTOBAHOIO MOTY>KHICTIO (3@ BIJICYTHOCTI TOCTOBIPHUX JIaHUX Ha
OCHOBI1 0araTopiuHUX CIIOCTEPEKEHb BPaxoBYIOTh 5% BiJ poOOYOi MOTYKHOCTI1).
[Ipu BUKOHAHHI CXEMH PO3BUTKY EJICKTPUIHHX MEPEK POTIAIAIOTH PSKUMH  SIK 3
MakcumanbHO ToTyx)HicTI0 BEC 1 CEC Tak 1 npu HynboBiil redepainii BEC Ta
CEC.

[TotyxHicte BraacHux norped BEC Ta BTpaTM MOTYXKHOCTI y BHYTpPILIHIA
MEpEeXi EJIEKTPOCTAHIlI CyMapHO MpUKMarTh B 00csa3i 3,5% Bix BCTaHOBJIEHOT
MOTY>KHOCTI, SIKIIO BIJICYTHI JIaHl 3 JIOCBIAY €KCIUTyaTallli KOHKPETHUX CTaHIIIH,
noTy>HicTh BnacHuX notped CEC Ta BTpaTu MOTYHOCT1 y BHYTPIIIHINA MEPEXI - B

00cs31 8%.

Po3paxyHKOBI Hampyru Ha IIMHAX EJIEKTPOCTaHIIN MPUHMAIOTHCS BHIIE

HOMIHATBHUX:
B MEpEXKI 750 kB -Ha 2,5% ;
500 - 330 kB -Ha 5% ;
220 -35 kB - Ha 10%.
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Jlns peryiroBaHHS Hanpyrd Ha Bcix mijactanimisx 110-750 kB HeoOxigHO
nependoaunTy  TpaHchopmaTtopu  (aBTOTpaHchHOpMaTOpw) 3 IPUCTPOSIMHU
peryJIroBaHHS HanpyTH mia HaBaHTaxkeHHsM (PITH).

Ha mmHax BHCOKOi Hampyrd MiACTaHIIM B PEXHUMI MaKCHMaJIbHOTO
HAaBaHTa)XCHHSA pIBHI HANpyrd MOBUHHI 3a0e3meuyBaTH OJEp)KaHHS Ha IMIMHAX
HU3bKOI HaIlpyTH (3 ypaxyBanHaM Bukopuctans PITH) nanpyru e nrxde vix 1,05
HOMIHAJIBHOI B HOPMaJbHUX 1 HE HIKYE HIK HOMIHAJIBHOI — B MicC/IsIaBapiiHUX
pexxuMax. B pexxumi MiHIMATbHOTO HAaBaHTA)XCHHS HAMpyra Ha BHUCOKIA CTOPOHI
migcranmin 35 — 330 kB, sk npaBuio, He MOBUHHA OyTu BuIIOW HiX 1,05
HOMIHAJIBHOI HAIIPYTH MEPE3Ki; O1IBII BUCOKA HAIIPYyTa JAOMYCKAETHCS 32 YMOBH, 1110
Ha murHax HH He Oynie nepeBuiieHa HOMiHAJIbHA HANIPYTa.

[ToTyxHicTh Ta pos3MimieHHs KomreHcyrouux mnpuctpoiB (KII) Bubuparoth
BUXOJISIYM 3 HEOOXI1THOCTI 3a0e3ne4eHHs MOTP1OHO1 MPOMYCKHOI 3JaTHOCTI MEPEXI
B HOPMaJILHUX Ta Mic/IsiaBapiiHUX peKUMax NpU NIATPUMAaHHI HOPMAaTUBHUX PIBHIB
HAIPYTH Ta 3araciB CTIMKOCTI. PeakTHBHI CKJIaJJ0OBI MAKCUMAJIbHUX HABAHTAKEHD B
po3paxyHKax MPUHMarOTh HAa OCHOBI aHaJi3y 3BITHUX Ta MPOCKTHUX JaHUX; Y
BUIMAJIKYy 1X BIJICYTHOCTI JIOMYCKA€ThCA TMPUHAMATH KOEPIIIEHT pPEaKTUBHOT

MOTY>KHOCTI (tg () HE BUILE TAKUX 3HAYEHb!

Hampyra mun [IC  6-10 kB tg ¢=0,4;
35xB tg 9=0,5;
110 (150)xB tg ¢=0,55;
220-330 tg 0=0,6.

Bceranosnenns aonatkoBux KII 3 MeToro 3HM)KEHHS BTpAT €JIEKTPOEHEPTii B
MepeXax BUMAara€ TeXHIKO-€KOHOMIuHe OOIpyHTyBaHHA. [Ipu mboMy HEOOXiTHO
BpaxoByBaTH JOLUIBHICTh po3mimenHs KII 6e3mocepennbo y crokuBaviB (Ha
Harpy3i 0,4-10 kB) a6o na mmnax BEC ta CEC.

Ax KII BHUKOpUCTOBYIOTH WIYHTOBI KOHJIEHCATOpHI Oarapei Ta KepoBaHi
myntyBainbHl peaktopu (KIIP). IIpu HE0OXimHOCTI MIBHIKOTO O€3MepepBHOTO
pEryJIoBaHHSl PEAKTUBHOI TMOTY>KHOCTI MOXYTh BHUKOPHUCTOBYBATHUCh CTaTHYHI

tupuctopHi komrencaropu (CTK) (six mpaBuiio, B CHCTEMOTBIPHUX MEPEkKAX ).
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Jlns BUKIIOYEHHsI MiABUINEHHsS Hampyrd B Mepexi 330-750 kB Bumie
JIOIyCTUMOTO PiBHS (B PEXHUMiI MIHIMAJIbHUX HaBaHTa)XEHb) JUI KOMIICHCAI]
HQ/UTMIIKY PEaKTUBHOI TOTYKHOCTI B Mepexkax IepeadavyaroTh BCTAaHOBICHHS
IIyHTYBaJIbHUX peakTopis (LLIP).

Kimpkicte IIIP, Tum 1 cmoci® WiAKIIOYEHHS BHU3HAYAIOTh B IPOEKTaX
BIJIMOBITHUX JIIHINA €JIEKTponepeaBaHHs.

B cxemax po3BUTKY €HEProcucTeM (3a BICYTHOCTI IPOEKTY) MPU PO3paxXyHKaX
pexxumiB Mepex 330-750 kB nmotysxkuicts LHIP npuiimatots nms [1J1 750 kB B po3mipi
80-120 %, a mna TIJI 500 kB — 60 % Bix 3apsgHoi motyxHocTi minHii. [P
MIKITI04atoTh 10 JdiHii 330 - 750 kB, sk npaBuiio, yepe3 BUMHUKaUI.

Jlns  onTuMizalii MOTOKOPO3MOJLTY AKTUBHOI MOTYKHOCTI B 3aMKHEHHX
KoHTypax Mepexi 750-330 kB MOXIMBO BHUKOPHUCTOBYBaTH TpaHChOpMaTOpu
nonepeyHoro perymoBadHs (TTIP), siki migkir04aroTh MO CHEIlaJbHUX CXeMaX B
kona AT 750/330 kB enextpocrtaniiiii Ta miacraniiii. JIOUUIbHICT, BCTAHOBJICHHS
TIIP Ha KoOHKpeTHMX O0O0’€KTax TMOBMHHA OyTH OOIpyHTOBaHa TEXHIKO-
CKOHOMIYHIMH PO3paxyHKaMHU.

[TepeBipKy MpOITyCKHOI 3AaTHOCTI Ta BIICYTHOCTI TEPMIYHOTO HEIOMYCTHUMOTO
nepeBanTaxeHHss oOnanaHanHs [1JI (AT) mepeTuHIB BUIAaBaHHA MOTYXKHOCTI
enekTpoctanuid (auB.m.10.1), mepeTuHIB CHUCTEMOTBIPHOI EJIEKTPUYHOI MEpexi
OEC (auB. m.11.2) ta BubGip 3aco0iB yig ii MiJBHUINEHHS BUKOHYIOThH ILISIXOM
PO3paxyHKIB CTATUYHOI Ta AMHAMIYHOI CTIMKOCTI nepeTuHiB BianosigHo 10 COY-H
MEB 40.1.00100227-68:.

BusiBjieHHsT TpaHUIIl CTaTUYHOI CTIMKOCTI TO PO3PaXyHKOBOMY IE€PETUHY
BUKOHYIOTh IIUIIXOM 3HMJKEHHS TEHEpPYyH4oi TMOTYXHOCTI (200 301IbIIeHHS
HABAHTAKCHHSA) B OJHIA YacCTHHI CHUCTEMH TIPU OJHOYACHOMY IIiJIBUIICHHI
IrEHEPYIYOi TMOTYKHOCTI B MeXax HasABHOIO Jllana3oHy  IOTYXHOCTI
eJIEKTPOCTaHL1H (200 3HM>KEHHSI HABAaHTAXEHHS) B 1HIIIIM YaCTHHI.

3amac cTaTUYHOI CTIHKOCTI B TIEPETHHI, [0 PO3TISAAETHCS, XapaKTEPU3y€EThCS
Koe(Dil[IEHTOM 3amacy IO aKTHMBHIM MOTY>XHOCTI B MEpeTUHAX Ta KoedilieHTaMu

3aracy 10 Hampys3l y By3JlaX HaBaHTaXECHHS.
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3HaueHHs KoeQilleHTa 3amacy 3 aKTUBHOI MOTYXHOCTI B mnepeTuHi K,
BU3HAYAIOTH 32 (HOPMYJIOIO:
Kp: (PFP—P —AP)/PFP ) (131)
ne Prp— akTUBHA TOTYXXHICTb, SIKa MEPEHAAETHCS 4YEepe3 KOHTPOJIHOBAHUU
MIEPETHH, Y TPAHUYHOMY 3a CTAaTUYHOIO CTIHKICTIO pexkumi, MBT;
P —mepeTik MOTY>KHOCTI B KOHTPOJIHOBAHOMY MEPETHHI B PEXKUMI, IO
posrisaaeTscsa, P >0, MBT;
AP — amMIutiTyia HeperyJIIpHUX KOJIHBaHb AKTUBHOI MOTYKHOCTI B
KOHTPOJIbOBAHOMY  TEpEeTUHI B PEXHUMI,  IIO
posrisigaeTbes, MBT.
[1i1 BIJIMBOM HEpETyJIsIpHUX KOJIMBaHb NEPETIK Y KOHTPOJIbOBAHOMY MEPETHHI
MO>Ke 3MIHIOBATHUCS B Mexkax PAP.
3Ha4YeHHs aMIUIITYId HEPEryJApHUX KOJIMBAaHb aKTUBHOI MOTYXHOCTI (AP) y
NEPEeTHHI, SIKUU pO3TIAJAEThCS, BU3HAYAIOTh 3@ pe3yibTaTaMd BUMIPIOBAaHb
(HeperysipHI KOJMBaHHS MarOTh Iepiod Bif 2 xB. 70 60 XB. 3aJ€XKHO BiJ 3ac00IB
PEryJIIOBAHHS MIEPETOKY).
3a BIICYTHOCTI pe3yJIbTaTiB BUMIpIOBaHb AP po3paxoByIOTh 3a (OPMYIIOI0:
Pyq-P
AP =K /ﬁ (13.2)
ne Pp;, Ppm» — cyMapHi TOTYXHOCTI HaBaHTWXKEHHS (IUIsI  pPEKUMY
MaKCHMaJbHUX HAaBAaHTAXXEHb) 3 KOXKHOI 13 CTOPIH MEPETUHY, SIKUH PO3TIISLAA€THCA,
MBT.
KoedirieHt K, \ MBT CTaHOBHTS:
— 1,5 — 3a py4HOro peryatoBaHHs NEPETOKY NOTYKHOCTI B IEPETHHI;
— 0,75 — 3a aBTOMAaTUYHOIO pETyJNIOBaHHA Ta OOMEXKEHHS NEPEeTOKY
MOTY>KHOCTI B TIEPETHUHI.
3HaueHHs KoedilieHTa 3amacy 3 Hanpyrn Ky y By3jgax HaBaHTaXKEHHS

BU3HAYAIOTH 32 (HOPMYJIOIO:

KU = (U - Ukp)/UKp y (133)
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ne U —Hampyra By3na B peXuMi, SIKUI pO3IIIAIa€Thes, KB;

U, — KpUTHUYHA Hampyra B IbOMY CaMOMY BY3Il, fIKa BIJAIOBIA€ MEXI,
HIDKUE SIKOT Ma€ Miclie OPYIIEHHs CTIKOCTI HaBaHTaXeHHsI, KB.

3HaueHHs KpUTUYHOI Hatpyru U,, y By3iiax HaBaHTakeHHs Hanpyroto 110 kB
1 BUIIE, SIK TIpaBuiIo, ciaig mpuiMatu 0,7U,,,,.

MiniManbHMI KOE(IIIEHT 3amacy 3 aKTHBHOI MOTY>KHOCTI mpuiiMaeTscsi Kp
= 0,2, 3 manpyru —Ky= 0,15.

13.11. Po3paxynku cTpyMiB Tpuda3HuX Ta 0JAHO(PA3HUX KOPOTKUX 3aMUKaHb
BUKOHYIOTh BIJIIOBIIHO 10 JOKYMEHTY «BpemeHHble ykazaHus o yuety TokoB K3
opu pa3pabOTKE CXEM pa3BUTHUS HHEPrOCUCTEM» ISl IMOBHOI CXEMH MEpexi
110(150) -330-750 kB (sx i po3paxyHKH YCTAJCHHX PEKHMIB) - TPU BCIX
BKJIFOUEHUX JIIHISX, TpaHcopmaTopax 1 reneparopax. Ha miacraBi pesynbTaTiB
pPO3paxyHKIB PO3pOOJIAIOT PEKOMEHAAIll [I0J0 NPUBEACHHS Yy BIANOBIIHICTH
CTPYMIB KOPOTKOT'O 3aMUKaHHSA KOMYTallMHOTO 00JIaJTHAHHS €JIEKTPUYHUX MEPEXK.

Pospaxynku ctpymiB K3 BUKOHYIOTBCS 3 METOIO:

- MepeBIpKU BIANOBIAHOCTI amaparypu B PY nirounx 00’ekTiB 10
po3paxyHKOBUX piBHIB cTpyMiB K3 1 rutanyBaHHs oOcAry MoJepHi3alii Ta 3amiHa
00713 THAaHHS;

- pO3pOOKH ONTUMAJBHUX PIIIEHb MO PO3BUTKY CXEMU EIEKTPUUYHHUX MEPEX 1
Ha0Opy CXeM MPHUETHAHHS SICKTPOCTAHIIIN;

- BUSIBJIEHHSI BUMOT /10 KOMYTAI[IHHOI anmapaTypy Ta IHIIOro OOJaJHAHHS s
MONANIBIIUX CTald MPOEKTYBAHHS €HEPreTHYHUX OO’ €KTIB, a TaKOX JUISl OIIHKH
HEOOX1THOCTI BUPOOHMIITBA HOBOT'O O0JIa HAHHS,

- po3po0KkH 3aco0iB M0 0OMexeHHIo cTpyMiB K3.

B po3paxyHkax BU3Ha4aeThCs MepiofuuHa ckiagoBa ctpyMiB K3 s cxemu,
10 PEKOMEHAYETHCS, Y BY3JIaX MEPEK TUX HAIMpPYT, PO3BUTOK SIKUX PO3TIISIAETHCS
B AaHiil po6oTi. KpiM Toro, ciijy BUKOHYBaTH NEPEBIPKY BUMUKAUIB 110 BITHOCHOMY
BMICTY amepioUYHOI CKJIQJ0BOi Ta PO3PAXyHKH XaAPAKTEPUCTUK TMEPEeXiTHOT
BiTHOBJICHOT HANpyTH, 1[0 TMepeadadyeHo TOKyMEHTOM «BpeMeHHbIe yKa3zaHUus I0

yuety TokoB K3 npu pa3paboTke cXxeMm pa3BUTHSI JHEPTOCUCTEM).
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PiBenb ctpymiB K3 enektpocraHiiiii Ta miacTaHIliil HE TOBUHEH, SIK MPABUIIO,

IICPCBUIITYBATH:

— nHa muHax 110 kB - 40 KA - y po3n0oaiIbHUX €IEKTPUUHUX Mepexax;
— Ha mmHax 110 kB — 50 KA Ha miJACTaHIIAX MariCTpajJbHUX €ICKTPUYHUX

mepex 220 — 330 xB;

— i BPY 330 kB enexrpoctantiii Ta I1C 750 kB — 50 xA.

N3m.
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BUCHOBKHA

3a BUX1THUMH JaHUMU [TPO HAaBAHTAKXEHHS CII0OKMUBAYiB BUKOHAHWUNA B TAOJIHITI
1 po3paxyHOK OajaHCy MOTY>KHOCTI, BU3HAUCHA 3arajbHa peaKTHBHA MOTY>KHICTb,
IO MiAJIArae KOMIIEHCallli, BAKOHAHA PO3CTAaHOBKA KOMIICHCYIOYMX MPUCTPOIB Ha
IMCTAHIIAX CHOKUBAYIB.

BuxopucroBytoun reorpadiyHe poO3TallyBaHHS JDKEpesia IKUBJICHHS 1
CIIOKMBA4iB, a TaKOX CKJIaJl HaBaHTaXEHb 3a KaTeropisiMu HaIIHHOCTI
€JIEKTPOIIOCTavYaHHs, 3a MeToAukoro [1] ckmameni 11 BapiaHTiB KoH(pirypamii 3
aHaTI30M KOXHOTO BaplaHTy: TPU BapiaHTH B TPymi paaialibHO-MaricTpaJibHHUX
pPE3epPBOBAHUX CXEM 3 JBOJIAHLIIOTOBHMHM JIIHISIMU 1 JABOXTpaHC()OpMaTOpHUMU
M1JICTAHIIISIMU, CIM BapiaHTIB B TPy KOMOIHOBAHHMX CXEM 1 OJIMH BapiaHT KUJIbIIEBOT
Mepexi. Y mepiriil rpyri KOHKypEeHTOCITPOMOKHUM BapiaHTOM BU3HAHUM BapiaHT 1,
a B ApyTiil - BapiauT 10.

Bukonano mnomnepenHi elneKTpu4yHl po3paxyHku BapiantiB 1, 10 1 11
(KITPLIEBOI  MEpeXk1), BKIIOYAIOYM PO3PAXYHOK IMOTOKOPO3MOAUTY 1 BHOIp
HOMIHAJIBHOI ~ Hampyr", BHOIp ONTHUMAJIbHMX TMEPEpi3iB  JIPOTIB  JIIHIN
CJIEKTpOIiepeadl 3a METOJOM €KOHOMIYHUX I1HTEpBaNiB, HOMOTPAMU SKHUX
noOyaoBaHi Ha puc. 3.2 1 3.4. BubpaHi ApoTH nepeBipeHi 3 TEXHIYHUX OOMEXEHb:
JIOBrO JIOMYCTUMOMY CTPYMY 1 32 YMOBOIO BTpaT €HEprii Ha KOPOHHUH PO3PSI.
BusznaueHo mapameTpu cXeM 3aMillleHHs JIiHIN - 1X aKTUBHI 1 1HIYKTHUBHI OIOPH, a
TaKOX MapaMeTpyd HOPMAJIBHOTO PEKUMY JIHIA - BTpaTH aKTHBHOI MOTY>KHOCTI 1
BTpaTH HAIIPYTH JI0 BY3JIOBUX TOUOK 1 KIHIIEBUX CIIOKHUBaviB. BuzHaueHo HaO1IbIIT
BTpaTH HANpyrH B MicCIsaBapiiHUX peKUMax 1 mepeBipeHa J0CTaTHICTh 3arajJbHOro
PETYIIIOBAILHOTO Jiama3oHy Mepexi. Y BapiadTi | HOMIHaNBHY HANpyTy MEpexi
Uson = 110 B.

VY Bapianti 11 kinbueBa Mmepexa mae Uyoy = 220 kB 1 BHKOHY€ThCS
OJTHOJIAHITFOTOBUMH JiiHIsAMHE 3 TipoBogamMu AC240 / 32. 3aranbpHi BTpaTu aKTUBHOI
MOTY>XHOCTI B IIbOMY BapiaHTi ckiianaioTh APy = 0,83 MBT, 110 B 2,6 pa3u MeHiIiie B

MOPIBHSIHHI 3 BapiaHTOM 1. 3HMKEHHS BTPAT MOTYXHOCTI JOCSTA€ThCA 32 PaXyHOK
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M1JIBUIIICHHS HOMIHAJIBHOI HAIIPYTH 1 Iepepi3iB IPOTIB.

KomOiHoBaHa Mepeska 3a cripoieHuM BapianToM 10 siBisie cO0010 CKOpOYEeHE
KUTBIIE, IO By37a 4 sIKOTo MpHeaHaHa AByX1enHa JiHig 4-2. Bona mae Uy, = 220
kB, npotu mapku AC240 / 32, APy = 0,87 MBT 1 Mae gocTaTHiii peryioBaIbHUM
J1ana30HOM.

VY posmini 4 obOpani Tpancpopmaropu i cxemu BPIT ma croponi BH
nijgcTanmii. Tak sk Bcl mijcTaHIii MaroTh cnoxkuBadiB I a6o II kareropii 3a
HEOOX1IHUM CTYIIEHEM HaJIHHOCTI €JEeKTPONOCTAYaHHS, TO BOHH BUKOHYIOTBHCS
JNBOXTpaHC(hopMaTOpHUMHU 1 3 BUMHKadaMU B KoJIaX TpaHcPOpMaTopiB, a HE 3
BIJITIJTFHUKAMH 1 KOpOTKO3aMukayamMu. HoMiHanbHI MOTY>KHOCTI TpaHc(hopmMaTopiB
oOpaHi 3a yMOBaMH pOOOTH B HOPMAJILHOMY 1 TICIS aBapIMHOMY pPEXKHUMAX 3
ypaxyBaHHAM iX JOMyCTHUMOTro rmnepeBaHTaxkeHHs Ha 40% moHaJg HOMIHAIBHOT
notyxkHocTi. Cxemu BPIl Ha cTOpoHI BUIIOI Hanpyrud NIACTaHIINA HPUUHATI B
3QJIEKHOCTI BIJ] THUIIIB CXEMH E€JEKTPOIOCTAYaHHS Ta MIACTaHIIN 1 HaBEIEHI B
TonaTky 1.

VY po3aim 6 BUKOHAHUN YTOYHEHUH PO3PAXYHOK EJIEKTPUUYHHX PEKUMIB
pajiaibHO-MariCTpaibHOI MEpeXi 3 J0JaTKOBHM (B TOPIBHAHHI 3 TOMEPEIHIM
PO3paxyHKOM) ypaxyBaHHsIM 3apsaHoi moTyxkHocTi I1J1 110 kB, BTpat noTy»KHOCTI
1 Haripyru B TpaHchopmaropax 110/10 kB. 3arayibHi BTpaTH akKTUBHOI IOTYHOCTI
APy = 2,256 MBT. BuznaueHno takox Hanpyru Ha muHax 110 kB migcranmiii B

HOPMAJILHOMY 1 ITiCJI aBapIMHOMY PEKHUMAX.
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