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1. Tema npoexty Po3paxyHOK €IeKTPUYHUX TMOKA3HUKIB CICKTPUYHOI MEpexi

CYMAapHOK aKTUBHOIO MOTYKHICTIO 66 MBT

KEepIBHUK MPOEKTY_K.T.H., Ioil. MopHeBa Mapuna OneriBHa

( mpi3BHILE, iM’s1, 0 OATHKOBI, HAYKOBHUH CTYIIHb, BUCHE 3BAHHS)

3aTBEPKEH1 HAaKa30M BUIIOTO HaB4aIbHOTO 3akiany Big 13.05.2024 Ne 191/15.23-C

2. CTpoK NOJaHHA CTYJEHTOM IIPOEKTY 10 uepBHa 2024 p.

3. BuxigHi JaHHI 10 IPOEKTY.

3.1. I'eorpadiune po3rairyBaHHs JHKepelia 1 By3J1iB HABAaHTA)KCHHS Ha TUIaH1
micueBocti. Koopaunatu (X, Y) mkepena sKUBJICHHS 1 MyHKTIB CIIOKUBaHHS
€JIEKTPOEHEPTii 100 YMOBHOT'O IOYATKY KOOpJUHAT. J[>KepesioM KUBJICHHS €
€JIEKTPOCTaHLIS 3 PO3NOAIIBHUMU IPUCTPOSIMU Harpyroto 35 kB.




Koopainatst X (MM), Y (MM) po3TairyBaHHs JKepesa >KUBJICHHS 1 MiCTaHIIIH

CIIO’KMBAYiB

Jxepeno IIyHKT IIyHKT IIyHKT 180%:14)
KUBJICHHS CHOKMBAHHS | CHOKMBAHHS | CHIO’)KMBAHHS | CIIO>KMBAHHS
(JIK), Nel No2 No3 No4

Xa 1Ya | X{ |V Xo 1Y, | X3 [Ys | X4 |Y4

100 155 121 [182 |167 163 103 [133 |46 87

Macitad cutyaiiftoro miany, (M)........ccocveeeenenee. 1 kMm/mMm
3.2. HaBaHTaXX€HHS CIIOKUBAYIB Y MAKCUMATIBHOMY PEXHUMI1

TpuBanicts
BUKOpucTanHs | MaKcHMaibHi HaBaHTaXeHHS P (MBT) 1 COSQ (0.¢.)
MaKCHMaJIFHOTO | CIIOKUBAYiB
HaBAHTAKEHHS
TILSHOK [TynkT [TynkT [TynkT [TynkT
MEpeKi, CHOXKMBAHHS | CHOKMBaHHS | CIIO)KMBAHHS | CIIOKMBAHHS
rOHH/piK Nel Neo2 Ne3 Ne4
T, Py |cosp; | P, |cospy | P3 |cosp3 | Py | COS@y
6720 18 | 0,821 | 11 | 0,849 | 24 | 0,810 | 13 | 0,814
3.3. Tapud Ha enekTpoeHEPTito (D )..oovivrieiiiiiiiiene, 1,8 rpH/KBT

3.4. 'any3p TPOMHUCIOBOCTI MEPEBAKHOTO HABAHTAKEHHS Y BY3J11 1 IOT0 KaTeropis
HaliHOCTI. 3HaUY€HHs HaIllpyr'u BTOpUHHOI Mepexi U, . Palion o oxeneni.

Haiime- [Many3p Broprunna Kareropis | Paiion mo
HYBaHHSA HOMIHAJbHA | HAOIHHO- | OXKeJIedl
BYy3J1a Harpyra CTl
u,,,xB

1 MaumnoOyayBaHHs 6 I I

2 MarunoOyyBaHHS 10 I

3 Cis1bChKe TOCTIOAPCTBO 6 I

4 CiJIbChKE TOCTIOAPCTBO 10 I




4. 3MiCT pO3paxyHKOBO-NIOSICHIOBAJILHOI 3aNIMCKH (TepeJIiK NUTaHb, SIKI
NiIAranTh Po3pooii)
4.1. Po3poOka BapuaHTIB CXEM €JIEKTPOMOCTaYaHHs By3J1iB HABAHTAXECHHS 1 BUOIp
HaWO1IBIIT EKOHOMIYHOTO 32 YMOBAaMHU MIHIMyMY 3BEJICHUX 3aTpart.

4.2. Bubip paiioHaJIbHOTO PiBHS HAMPYTH Y CXEMi €IeKTPOIIOCTauYaHHSI.

4.3. Po3paxyHOK peXHMiB MaKCUMAJIHbHOTO HABAHTAKCHHS 1 TTiCIIsIaBapiiHUX.
4.4. PerymoBaHHS HAIPYTH Y MEPEXKI.
5. llepeJik rpadgiynoro Mmarepiany (3 TOUHMM BU3HAYE€HHSIM 000B’AI3KOBHX
KpecJIeHb).
1. [TpuHIMIOBa cXema eyeKTporocTadanss (oauH Juct Gopmaty A3).

6. KoHCynbTaHTH pO3/11iB IPOEKTY

) C . ITignuc, nata
Poznin Hpissuine, iimianm Ta nocana 3aBJaHHS 3aBIaHHA
KOHCYJIbTAHTa BHIAB HpHﬁHHB
Cnenpo3anm Mopnesa M.O.
OxopoHa mparii non. Pynnes €. C.
7. KasieHaapHuii VIaH BUKOHAHHS MIPOEKTY
Crpox Pozmin
BUKOHAHHS
No Ha3Ba eTamniB KypcoBoro npoekty (poooTn) eTarniB np(I)/IeKT
POEKTY
(poboTH) M
[IPOEKTYBAHHS EJEKTPUYHOI MEPEXI.
KopoTka xapakrepucTuka CroX1BadiB paioHy.
Bu3HaueHHs1 CyMapHOTO pO3paxyHKOBOTO
1 | HaBaHTa)keHHs paiioHy. OOTpyHTYBaHHS HEOOX1AHOCTI 1
BUOIp MiCL CIOPYIXKEHHSABY3JI0BO1 M1ACTaHIII].
Po3po0Oka BapiaHTIB CXeM €ICKTPOIOCTaYaHHS
CIIO’KMBAYiB palioOH.
2 | PO3PAXYHOK TEXHIYHUX ITOKA3HUKIB.

Habmxennii po3paxyHOK NOTYHOCTEH 1 BUOIp
HOMIHAJIBHOI HanpyTu. Po3paxyHok nepepiziB NpOBOIB.
[TepeBipka nmpoBo/iiB 32 YMOB HarpiBaHHs. Po3paxyHok
napameTpiB JiHii. [lepeBipka cxeM 3a 10IMyCTUMOIO
BTpartoio Hanpyru. Bubip tpancdopmaTtopiB Ha
MIJCTAHITISAX CHOKKUBadiB. Po3paxyHok BTpar
MOTYKHOCTI 1 €IEKTPOEHEPTIi.




3 | KOMIIEHCALIS PEAKTMBHOI ITOTYXXHOCTI.
Bubip komrieHcamiitanx nmpucTpoiB. CTpyKTypHa cxema
SJIEKTPUYHOI MepexkKi. AHaI3 poOOTH JUISTHKU MEpexi 31
CTOPOHHU BUCOKOI Harpyru. AHami3 poOOTH miAcTaHmii 31
CTOPOHH HU3bKOI HANPYTH.

4 PO3PAXYHOK OCHOBHUX PEXMMIB POEOTHU
MEPEXI. PexxuMm MakCUMaIbHOTO HAaBaHTAKECHHS.
[TicnsiaBapiiHUM PEKUM.

5 | PET'YJIOBAHHA HAIIPYTU
6 | I'padiuna gactuna
7/ | OpopMiieHHSI TPOEKTY
8 | BaxucT npoekrty
Crynent

(miamuc)
KepiBHuK npoekrty

(miamuc)

2 2 2

JlaTa Buaavi 3aBaaHHs
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BCTYII

[Ipu3HaueHHd  PO3MOAUIBYMX MEPEeXK - JOCTaBKa  EJIeKTPOEHeprii
Oe3nocepelHbO CrokUBayaM Harpyrowo 6-10 kB, posmomin enexTpoeHeprii Mix
migcranmigsmu 6-110 / 0,38-35 kB paiioHy e1eKTpOCHOKUBaHH, 30ip MOTYKHOCTI,
BUPOOJICHOT HEBETUKUMH CTaHIAMU (Terio(iKamifHIMHU 1 TiAPaBIIYHAMHA),
MOTY>KHOCTI1 SIKUX CTAHOBJISITh JIECATKH, 1HOJII COTHI MeraBar.

besnepepBHe 3pocTaHHS B Yacl IUX TMOTYXHOCTEH MPU3BOIUTH [0
MOCTIMHOTO 301JIBIIIEHHS HOMIHAJLHOI HANIPYTHU PO3NOAUTBHUX Mepex. Tak, 1mie 10
HEJJaBHBOTO Yacy, PO3MOJAUIbHI (YHKIII MOKIAJaUCS, TOJIOBHHUM YHHOM, Ha
Mepexi 6-35 kB enekTpornocTayaHHs OKpEMHX TPyl CIIOKHUBAYIB.

PosnoainpHl Mepeki MOXKYTh BUKOHYBAaTHUCA PO3'€IHAHUMH 1 3aMKHYTHMH.
3a po3IMKHYTOI KOH(Irypamii - y BUIIISAI pajiajJbHOI 1 MaricTpajbHOi CXeM 3
omauM 1eHtpoMm kuBieHHs (IL2K). 3a wmarictpampHOi KoHGirypamii Mepexi
BUTPAYAETHCS MEHIIE TMPOBIAHUKIB 1 KOMYTAIlIHHOI amapaTypd, HDK Tpu
pagianbHOMYy 1 BUKOHaHHI. KpiM TOro, 3 MNPUYMHU MEHILOK CYMapHOIO
npoTskHOCTI BJI 3MeHInyeThcsi BUTpaTa Omop, 130JATOPIB, JIHIAHOI apMarypu
Tomo. TomMy MaricTpaibHl Mepexi nemeBie pamianbHuX. OJHAK BOHU MEHII
HaJ1lHI, TOMY IO BIJKJIIOYEHHS TOJOBHOTO AUISTHKM BUBOIUTH 3 POOOTH BCI
CJICKTPOIIpUiiMaYi, sIKIi OTPUMYIOTh KUBJICHHS 3 JlaHOi Mmarictpaii. Pazom 3 Tum
MaricTpajibHi MEpeXi, BHUKOHAHI UIMHONPOBOJAAMH, 3a0€3MEUyIOTh BHUCOKY
HaJIWHICTb.

Posnoainsai mepexxi HH 0,38-35 kB BUKOHYIOTH TIEpeBaKHO PO3'€THAHUMH
pagianbHOL 1 MaricTpajgbHOl KOH(Irypaltiii, skl OTPUMYIOTh >KMBJIEHHS BiJl OJIHOTO
a60 nBox 1eHTpiB. ['om0BHA 0cOOMMBICTE po3noaIIEHUX Mepek HH - ix macoBicTs.
KinbkicTe TpaHcopMaTOpHUX TMYHKTIB, JUISHOK MEpPEX CcsiIrae B MEXKax
MEpEXKEBOro MIANPUEMCTBA KUJIbKa COTEHb. TOMy B LIMX Mepexax s 3MiHH,
TIOJIIMIIIEHHS PEXUMY HAMpyTd BHKOPUCTOBYIOTH MPOCTI HEIOPOTi MPUCTPOI:
TparcopmaTtopu 6€3 aBTOMAaTUYHOTO PETYIIIOBAHHS Ta MEPEBaXXHO HEPETYIbOBaH1

KOHJICHCATOpHI OaTtapei.
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PO3JILI 1

MNPOEKTYBAHHS EJIEKTPUYHOI MEPEXI

1.1 KopoTka xapakTepucTiKa COKHBAYiB paiiony

Po3paxyHOK MOTY>KHOCTE BEIEThCS Yy KOMIUIEKCHIA (opmi, ISl 4YOro
MOTYKHOCTI CIIO’KMBAY1B TpeOa BUPA3UTH Y KOMILIEKCHIN (opmi.
Bukxonaemo po3paxyHku Ui IyHKTa crokuBaHHsA Nel. CnoknBaHa mnoBHa
HOTYXHICTh Y MaKCUMaJIbHOMY pexumi, MBA
P

S = =18/0,821=21,9. (1.1)
COS ¢y

PeakTuBHA CrOXMBaHa MOTY>XHICTh Y MaKCUMaJIbHOMY PEXUMI BU3HAYEMO 13

TPUKYTHHKA NOTYyxkHOCTEN, MBAD

Qq =+/S{ — P? =(21,92-182)°5=12,5. (1.2)

3Be/ICHHS] TMpPO BY3JIM HABAaHTAKCHHSIBUOUPAIOTHCA 3 BUXIJHUX JIAHUX,
Pa3paxoBYIOThCS 1 3aHOCATHCS B TaOu. 1.1

Tabmuus 1.1 — BimomocTi mpo By3/11 HaBaHTaKEHHS

Hait- | HaBanTaxeHHs y l"any3b mpomuciioBocti | Bropuu | Karer
MEHY | MaKCUMaJIbHOMY PEXUMI, Ha opis
Banug | P + jQ , MBA HOMI- HaIlH
BYy3J/1a HaJbHAa | HOCTI
Harpyra
U, xB
1 18 | +) 125 ManmnoOyyBaHHs 10 1
2 11|+4j]6,8 Jlerka npOMHUCIIOBICTh 6 |
3 24 | +) | 174 ManmHoOyayBaHHs 10 |
4 13+ 19,3 MarmuHoOy1yBaHHS 10 |
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1.2. Bu3HauyeHHsI CyMApHOI0 PO3PAXyYHKOBOI0 HABAHTAKEHHS PailoOHy

SIk  pO3paxyHKOBI HaBaHTAKEHHS Ha I[bOMY €Tami MIPOEKTyBaHHS
IpUMMAaIOThCSI MAKCUMAaJIbHI HABAaHTAXKEHHS, 3a3HAUYCHI B 3aBJaHHI HA AUIJIOMHUN
OpOEKT, W0 TPHUBEACHI 3 YypaxyBaHHAM pOCTY EJIEKTPOCHOXUBAHHS Ha
NEPCIIEKTUBY B 5 POKIB.

Cymapui axtuBHe P, 1 peakruBHe Q, pO3paxyHKOBI HAaBAHTAXKCHHS
palioHy BU3HAYarOTbCATAKUM YUHOM.

P03anOBy€TBCH CyYyMa aKTHBHHUX MAaKCHUMAJIbHUX HABAHTAKCHb, MBT:

n
> P =P + P, + Py + P, =18+11+24+13=66,00. (1.3)
i=1

P03anOBy€TBCH CyMa PpCAaKTHUBHHUX MAaKCHUMAJIbHUX HABAHTAKCHDb, MBAp

n
3Q;i=Q; +Qy + Q3 +Q,=12,5+6,8+17,4+9,3=46,00. (1.4)
i=1

IToBHE MakcUMaIbHE HABAaHTaXKE€HHS pailony, MBA

2 2
Sy = [iPiJ +{§:Qi] — (66,002+46,002)°5=80,45. (1.5)

i=1 i=1
Po3paxoByroTecs BTpatn akTuBHOI AP 1 peaktuBHOT AQ MOTY>XHOCTI B
JHIAX palOHHOI Mepexi 1 TpaHcpopMaTopax MiACTaHINN criokuBadiB. /o Bubopy
JiHIA 1 TpaHchOpMaTOpiB BTPATHU MOTYKHOCTI MOXKYTh OyTH HPUHHATI PIBHUMHU
CEpEeIHbOCTATUCTUYHUM 3HAYCHHSAM: JJi1 aKTUBHUX BTpaT y umHisax 3%, y
Tpanchopmaropax 2% Bia nepeaaHoi MoBHOI MOTYXHOCTI, MBT:

n
AP=0,03- > Pj +0,02- Sy =0,03-66,00+0,02-80,45=3,59. (1.6)

i=1
JUIsl pEaKTUBHUX BTpaT y JdiHiAX 5%, y Tpancpopmaropax 10% Bin

nepeaaHoi moBHOI MoTykHocTi, MBA:
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n
AQ=0,05->.Q;+0,1- Sy =0,05-46,00+0,1-80,45=10,35. (1.7)
i=1

CymapHe aKTUBHE Pp PO3paxXyHKOBE HABAHTAXKEHHS panony, MBT

P

n
=Ky * 2P + AP =kyy, - Py + AP =0,95-66,00+3,59=66,29. (1.8)

i=1
CymapHi peakrusae Q,, pO3paxyHKOBI HaBaHTaxKeHHs paiioHy, MBAp
n
Qp = Kyn -EQ i +AQ =Ky, -Qyx +AQ =0,95-46,00+10,35=54,05.(1.9)
ne ky, — KOCDIMIEHT ydYacTi CIIOXHMBAYiB Yy CTBOPCHHI MaKCHMyMy
HABaHTa)XCHHS €HEPrOCUCTEMHU, PUNUHATUHN AJIs palloHHUX miacTaHuii piBHUM 0,9

—-0,95.

CymapHe NOBHE PO3paxyHKOBE HaBaHTaXXEHHs paiiony, MBA

S, =+/P5 +QJ =(66,29%+54,05%°5=85 53. (1.10)

1.3. OOrpyHryBaHHsi HeoOXigHOCTI i BHMOIp Micusi CHOPYIKEHHS

BY3JI0BOI MiACTAHIIT

YV cTaHOBIIOETHECS IOLIBHICTD JKUBJIEHHS OLIBIIIOCTI YM BCIX CIIOKMBa4iB
paiiony Bin BysnoBoi miacranmii (BII), mo oxpepxye, y cBow uepry,
eJICKTPOEHEPTiI0 Bij JKepena sxuBieHHs ([K).

Micue cniopymkeHHs By3noBoi mifacraniiii BIT pekomenayerbcs BuOupaTu B

HeHTpl enekTpuyHux HaBanTaxkeHb (L{H) [1], 3 koopaunatamu X 1 ¥, :
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m m

> Pi- X SP; Y,

Xo =1=L_ ; Vo=t (1.10)
_lei 2.Pi
i=

i=1

pI(¥ P: —akTHBHA ITOTY>XHICTH BY3JIiB HaBaHTaXeHHI BH, MBT ;
| s
Xi , Yi — KOOpAHWHATHU pO3TalllyBaHH: By3HiB Ha CHTyaHiﬁHOMy HHaHi, MM.

Koopaunatu 1ieHTpy enekTpudHuX HaaHTaxeHb I[H, 1 By3miB (ITyHKTIB)
HAaBAHTAKEHHA yKa3yroThcs Ha puc. 1.1.
BysnoBy miacrtanuiro BII pouiibHO crnopymKyBaTH, SIKIIO BUKOHYETHCS

yMOBa:

Loore—
Mzg (1.11)
Les

ac LOO:‘C—L;H - BiI[CTaHI) BiI[ IDKCPCIIa KUBJICHHA OO0 HCHTPA CIICKTPHUYHUX

HaBaHTakeHb [IH (Bumipsierbcst MIHINKOIO Ha CUTyalidHOMY IUTaHi, abo
PO3PaxOBY€ETHCS AHATITUYHO);

Lc, - cepenHbo3BakeHa BiacTanb BiJ L{H 10 By3/1iB HaBaHTaKEHHS.

3HaueHHs Lg, Moxe OyTu po3paxoBaHe 1o (GOpMyIIL:

Ly == (1.12)

ne Pj — akTuBHA NOTYXHICTh By3J1iB HaBaHTaxkeHHss BH, MBT ;
Ii—HH — BIACTaHb BII i— ro By3Ja HaBaHTaxkeHHs BH g0 ueHrtpa

eJIEKTpUYHUX HaBaHTaxeHb L[H y MM (BUMipseTbcs NIHIMKOIO HAa CUTyalliHOMY
IUTaHi, a00 PO3PaxOBYEThCS aHATITHYHO).

Po3paxyHku gouiiabHO 3aHecTd B Ta0d.1.2.
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Tabmuis 1.2 — Po3paxyHok micus posrantyBanus BII

Haiime | P X, P xX, Y, P xY, LI’lCi—b;H P x IHC-THH’
HyBaHH
a1IC MBT | MM | MBr-MM | MM | MBT-MM MM MBT-MM
1 18 121 2178 182 3276 42 756
2 11 167 1837 163 1793 64 704
3 24 103 2472 133 3192 10 240
4 13 46 598 87 1131 82 1066
Pazom | 66,00 - 7085 - 9392 - 2766
Koopaunatu nentpa enextpuynux HaBantaxkens (LHH) X, 1 Y, :
m
2. Pi- X
X =1=L——=7085/66,00=107 M. (1.13)
2P
i=1
m
_ZPi Yi
Yo = =-———=9392/66,00=142 mm. (1.14)

Koopaunatu po3TamryBaHHsS MiJICTaHIINA, JDKepena JKUBIEGHHA 1 IIEHTpa

enekTpuuHux HaBaHTaxeHb (LIH) npuegeni y Ta6n.1.3 nns aBTOMAaTH4YHOL

noOyI0BY Ha CUTYallIiHOMY TUIaHi 3a gonomororo “Excel”

Tabmuus 1.3 — KoopaunaTtu po3rairyBaHHs 00'€KTIB

HaiimenyBaHHs mijcTaHIii 1 KOOpIUHAT X, MM Y, MM
Po3TanryBaHHs Ha MiCIIEBOCTI

Txepeno sxusnerns (JK), (X 4,Y 4) 100 155
Iynkr cnoxusanns Nel,(Xq,Yq) 121 182
Iynkr cnoxusanns Ne2,(X5,Y5) 167 163
Iynkr croxusanns Ne3, (X3,Y3) 103 133
ITyHkT cioskxuBaHHs Ne4, (X 4 ,Y4) 46 87
Ientp enextpuunmx Hapantaxens (I{H), (Xq,Yg) 107 142
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['eorpadiune po3ranryBaHHS JKepena JKUBICHHS (TMyHKT A), BY3IIB

HaBaHTakxeHHS (MMyHKTH 1,2,3,4) 1 1IeHTpa eIeKTpUYHUX HaBaHTaxeHb ( myHKT [{H)

Ha TJIaH1 MIiCIIeBOCTI MpuBeAeHO Ha puc.l.1l. Macmrab - 1 km/mMm.

200
180
160
140
120
100
80
60
40
20

Nel
LK o N2
*
o UH
L 4
Ne3
Ned
0 50 100 150 200

Pucynox 1.1 — Ilman po3TamryBaHHsS Ha MicieBOCTI crokuBadiB (1-4),

mxepena enexkrpoeHeprii A(JIK) 1 nentpa naBantaxxenns (L{H).

Biacrtanp Ha miiaHi BiJ JpKEpeNia JKUBJICHHS JO IIEHTpPa EIEeKTPUYHHUX

HaBaHTaXeHb TL{H, po3paxoByemo aHamITHIHO, MM,

Lome—un = JOX 4= X0 )2 +(Y —Yo 2 = ((100-107)+(155-142)?)°5=15. (1.15)

Biacranp Big mnyHkTta crnoxkuBaHHsS Nel

HaBaHTaxeHb TL{H po3paxoByemMo aHANITUYHO, MM:

A0 HOCHTpa CIACKTPHUYHHX

Lnetun =\ (X3 = Xq 2 + (Y1 Yo )2 = ((121-107)2+(182-142)%)°5=42. (1.16)

N3m.

Jlnct

No noKvm.

NMoanwvck

[aTta

Pb 141.174.002 N3

Jinct

13




PesynapTatn po3paxyHKy BIACTaHEW BIJ MYHKTIB CHOXHUBaHHA No2

(Lic2—yn)» Ne3 (Lyez—yn)s Ned (Lyea—yyy,) RO LEHTPA ENEKTPUYHHUX HABAHTAXKEHD

[IH npuBeneni B Tabdm. 1.2.
Cepennbo3BaskeHa BiJICTaHb BiJl IIEHTpa €JIEKTPUYHUX HaBaHTaxeHb L[H mo

BY3JIIB HABAaHTAXXCHHS, MM,

m
_Zpi 'Ii—TuH
Les ==t =2766/66,00=42. (1.17)
2P
=1
PospaxoByemo ymoBy (1.1)
L -
——=——=15/42=0,36, (1.18)
Les.
LI[)K-TI_IH
Skmo ymoBa L— > 3, BUKOHY€EThCS, TO BY3IOBY TijacTanmito BII

C.B.
JOLIIBHO cropyKyBaTh. C METOH 3MEHILEHHS KaliTaJOBKJIAJAEHb Y CHCTEMY
30BHIIIHBOTO €JIEKTPOINOCTauYaHHs, BYy3JIoBY mijactadiiio BIl cnomyyatots 3
HaWOMIKYOT 10 TEOPETHYHOTO IIEHTPA HABAHTAXKEHb IMIJCTAHIIEI0. Y JTaHHOMY
IPOEKTI IS yMOBa HE BHUKOHYEThCS, TOMY BYy3/l0BYy miActaHuito BIl He
CHOPYAKYEMO.

Po3paxyemo yci moxumBi BifctaHi mik myHktamu (A, 1, 2, 3, 4) Ha
MICLIEBOCTI. BiacTaHp MK JKEpENIOM JKHUBJICHHS A 1 MyHTOM crnoxuBaHHS Nel

(migcranmiero Nel) Ha MicIIeBOCTI

\I Alzw (X 4= X1 )P +(Y =Y, ) ) - M =[(100-121)?+(155-182)2)°5]-1=34 xm.

(1.19)
ne M - macmital Ha cUTyalliifHOMY IJ1aH1, KM/MM
Pesynbratu po3paxyHky npuseneni y Tabm. 1.4.
Tabmuus 1.4 — Bigctanb MK TyHKTaMU Ha MICIIEBOCTI, KM
i | Va2 | Va3 | lya | 2 | hg | ha | 3 | loa | I3

Jinct

Pb 141.174.002 N3
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| 34 | 67 | 22 | 87 | 50 | 52 | 121 | 71 | 143 | 73 |

1.4. Po3po0Oka BapiaHTIB cXeM €JIEKTPONOCTAYAHHSA CII0KUBAYIB PAHOHY

1.4.1. OcHOBHI BUMOTH A0 cXeMH Mepexi. CXeMH eNeKTPUYHHUX MEpPEeK
MOBMHHI 3 HaWMEHIIMMM 3aTpaTaMu 3a0e3ledyyBaTH HEOOXITHY HaJIHHICTh
€JIEKTPOIIOCTAYaHHsI, HEOOXIJIHE SKICTh €JIEKTPOEHEeprii, IO BIAIYCKAEThCH,
3pY4YHICTH 1 O€3MeKe eKCIUTyaTallii, MOXJIMBICTh MOAAIBIIOIO PO3BUTKY MEPEXKI 1
M1KIIFOYEHHS HOBUX CIIO>KHUBAYiB.

AOcomoTHO Oe3nepebiiiHe eJIEKTPONOCTauYaHHsl CIOXUBAa4YiB 3A1MCHUTH
MPaKTUYHO HEeMOXUIMBO. [Ipu Oyab-sKii KUIBKOCTI PE3€pBHHUX JIHINA MOXKIUBI
nepepBy KUBIEHHA. JlogaTKOBI 3aTpaTM Ha pe3epBYBaHHS MOXKYThb 3HAYHO
MIJBUIIUTH COOIBAPTICTh €EKTPOEHEPTIi, IO BIAMYCKAETHCS CIOKUBAYY.

MiHiMaJlbHO  HEOOXIHE  pe3epBYBaHHS  BH3HAYAETHCS  KATErOPI€I0
HaJIMHOCTI enekTponpuiiMauuB. EnexTpomnocrayanHs crnoxuBadiB | kareropii
NOBUHHE 3a0e3MeuyBaTUCS JBOMa HE3AICKHUMHU JUKepelaMH 3 OOOB'A3KOBUM
BUKOPHUCTAaHHSAM aBTOMAaTHUYHOIO BKJIFOUEHHS pe3epBa ABP.

EnextponpuiiMmaun Il kaTteropii Takok pEeKOMEHAYEThCs 3a0e3nedyBaTH
eJIEKTPOCHEPTI€I0 BIJl JIBOX HE3aJEKHUX, IO B3a€EMHO pPE3EPBYIOTH JKEpela
wusnenHs JDK. Jlng Hux pomycTtuma mepepBa B €JEKTPOINOCTa4aHHI Ha Yac
BKJIIOYEHHS PE3EpPBHOTO JKMBIICHHS YEPrOBUM YW TIEPCOHAJIOM  BHI3HOI
OTICPATHBHOI OpHUTaIH.

VY npoekTHii mpakTull A mo0yA0BH palliOHAIbHOT KOH(Irypalli Mepexi
3aCTOCOBYIOTh IMOBAapiaHTHUN METOJ, MpPU SKOMY I 3alaHOTO PO3TaIlyBaHHS
CIIOKMBAYiB HaMIYa€ThCA KUTbKa BaplaHTIB 1 3 HHUX HAa OCHOBI TEXHIKO-

€KOHOMIYHOTO TIOPIBHSIHHS BUOHPAETHCS Kpallliid. 3a yMOBaMU HAJIHHOCTI B OJTHY
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EJIEKTPUYECKH 3B'A3aHYy MEPEXY JAOINYCKAeTbCAd MNMOenHyBath 6 - 3 crnokuBaua
Harnpyroro 35 - 220 kB (MeHIlIe Ynciio BITHOCUTHCS 10 BUIIOT HAIIPYTH).

Jlnsa 3a0e3neueHHss HEOOX1MHOT HAAIMHOCTI €NEeKTPONOCTauYaHHsl pailoHIB 3
nepeBakHUMU HaBaHTakeHHsMU | 1 Il kareropii MoXHa BHUKOPHUCTOBYBAaTH
PO3IMKHYTI pe3epBOBaHI Mepexi (pajialibHi, MaricTpajibHi, MaricTpajbHi 3
BIJITaTy>KEHHSIMI, Y TOMY YHUCJIi, HAUKOPOTII MEPEKl) YU MPOCTI 3aMKHYTI MEpexi
(13 TBOCTOPOHHIM >KMBJIEHHSM YW KijblieBl). I[lpukian xoHdirypamid mepexi
npuBeneHuit Ha puc. 1.2, Ha sskomy mig nentpoM xuBieHHs (LK) posymierscs abo

JUKEPEIIO JKUBJICHHS, a00 BY3J10Ba IM1ICTAHIIS.

o o d N
B

Pucynox 1.2 — MoxnuBi CXeMHU JKUBJIEHHS CIIOKWBadyiB: pajiaabHa (a),
MmarictpaibHa (0), wmarictpaidpbHa 3 BIATadyXeHHsSM (B), HaWkoporma (T),

KijbiieBa (1)

Cnin 3a3naumTh, mo JIEII, mo BHKOHaHI Ha JBOJIAHIIOTOBUX OIOpax, HE
3a0€3MeuyoTh HEOOXITHOT HAIIMHOCTI  €JIEKTPONOCTaYaHHs CHOXHUBayiB |
kareropii B ymoBax IV 1 oco0nmBOro paiioHy 1O OXeledal, TOMYy IO TpH
YIIKO/PKEHHI MOXITMBA TOBHA TiepepBa B kuBieHHI. Tomy JIEIT nmns xuBiaeHHS
TaKUX CIIO)KMBAYiB BUKOHYIOTh Ha OHOJIAHITIOTOBUX OIOpPaXx.

CxeMa Mepexi B 3HAUHIM Mipl BIUIMBA€ Ha BHUOIp CXEMH PO3IMOAUILHOTO

npuctporo PII cnoxkuBuux miactanmiil. s migcTaHuii, MmO KUBIIOIOTHCS MO
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3aMKHYTHUX CXeMax Mepexi, A posnoauibHoro mnpuctporo PII mpuitmaerbcs
cxema “MICTOK’:

C BUMHKAuaMd B JIAHIIOrax TpaHchopMaTopiB (UM JIiHIN), SKIIO
POEKTOBaHa Mepexa 3HaxoAuThes B [V un ocobiuBoMy paiioHi 1o oxkenei;

C BIIUIBHUKAMH 1 KOpOTKO3aMHKa4aMH B JIaHITIorax TpaHcdopmaropis (3a
Oa’kaHHSM 3aMOBHHUKA 3 BUMHUKa4yaMH) B IHIIUX pallOHaX MO OKENeI.

VY pangianbHUX 1 MaricTpajibHUX Mepexax po3noAuibHi mnpuctpoi PII
CIIO’KMBYMX TIACTAHIIIN BUKOHYIOTBCS 32 CXEMOIO “OJIOK JiHis-TpaHchopmaTop” 3
BUMUKAYaMH 4Yd  BUIAUIBHUKAMM 1 KOpPOTKO3aMHUKadaMud B  JIaHIIOTax
TpaHCchOPMATOPIB y 3aJIEKHOCTI BiJl pallOHY O OXKEJeIl.

JUtst monryKy HaiOIbIl €KOHOMIYHOTO pIIIEHHS HEOOXIAHO CKIIACTU Psi
TEXHIYHO peaji30BaHMX BapiaHTIB CXEM MEpEXi, 10 BIAPIZHSIIOTHCS SK IO
TEXHIYHUM, TaK 1 3a EKOHOMIYHMMM TIOKa3HUKAMHU, SKI 3aJOBOJIBHSIOIOTH
BUKJIQJICHUM BHIIIE OCHOBHUM BUMOTaM.

[Ipu po3podiui cxeM eNeKTPOIIOCTaYaHHSI EJIEKTPUYHOI Mepexl BapTo
NparHyTy MepeJaBaTh €HEPriio 10 CIOXKHBaya MO0 HAMOUIbII KOPOTKOMY ILISXY.
JI71s1 cCKOpOYeHHS KIJIBKOCTI BapiaHTIB CIIOKMBaYl BAPTO PO3AUIMTH HA KUIbKa IPyIl,
BUXOJISIYU 3 IXHROTO B3aEMHOTO PO3TAIllyBaHHS BIAHOCHO BY310BOi mijcraniii BIT.
KoxHa rpyna moBHHHa pO3rsAaTHCS IM03a 3B'S3KOM 3 IHIIMMU rpynamu. Lle
JIO3BOJISIE NI KOXKHOI TPYNMHM HAMITHTH OOMEXEHY KUIBKICTh BapiaHTIB CXEM 1
3aCTOCYBaTH HAWOUIBII MPOCTI 1 HAAIWHI CXE€MH, 1[0 BHUMAararmTh JJs
(GyHKLIOHYBaHHA MepeXl HaWMEHINO1 KIUIbKOCTI JIHIA 1 €JeKTPOYyCTAaTKyBaHHS
mijgcraniii (aus. puc.l1.2).

Axmio skuit HeOyIb BY30JI Harpy3ku, 10 posTamoBaHuid moonusy JIEII,
3'ennye mxepeno skuBneHHs JJK 3 BysnmoBoro miacranmiero BII, To #ioro Bapto
BUJUINTA B OKpEMY Ipymy 1 3aXuBUTH a0o BiaramyxeHHsMm Bin miei JIEII, abo
JIEIT 30BHIIIHBOTO €JIEKTPONOCTAYaHHS BHUKOHATH 32 MAariCTpajibHOIO CXEMOIO
(ananoriuxo puc. 1.2 6 4yu B).

VYci HaMiueHI BapiaHTH CXEM E€JIEKTPONOCTAaYaHHS CIOXKHBAYiB MO KOXXHOI

IpYyIIi MPUBOJASTHCS HA BIAMOBITHUX PUCYHKAX.
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1.4.2. TlonepenHe MOPIBHSHHS BapiaHTIB 3a HATypaJIbHUMHU ITOKAa3HUKAMH.
Jlo HaTypanbHUX MOKAa3HUKIB BIIHOCSATH CyMapHa JOBXKUHY JIiHIN eleKTponepeaadi
1 KUIbKICTH BUMUKAYIB.

JIOBXMHM IIITHOK BH3HAYAIOTHCS 3 yPaxXyBaHHSM HEMPSIMOJIHIHHOCTI Tpac
(miiicHa MOBXWHA MOUISTHKA TIpuiiMaeThcss Ha 5 — 15% Oinbine TOBXKWHH,

oOMIprOBaHO1 MO MPSAMOI JIIHIT Ha TIJIaH1 palioHy):

lyin = (1L,05-115)ml;, (1.20)
Je m — NPUUHATUNA MaciITad, KM/MM;

l; — moBxuHa I-01 NUISTHKK Ha TUTaHI, MM.

JloB)KWHA TIISTHKY MK JKepenaM skuBiieHHs JIOK 1 migcraniiero Nel, kM,
I()ijldl = 1,1m|al =1 , 1-1-34=37 4.

Cymapna nosxuna JIEII y BapianTi po3paxoByeThes o Gopmydii, Km,:

n
Ly = > Lnini *Koiai (1.21)
i—1

ne Ky;,; —xoedimieHt, mo BpaxoBye KOHCTpyKTHBHUI Tl onop JIEIT i kinbkicTh
JIHIA enekTpornepenady Ha JUISHII Tpacu (€ €KBIBaJEHTOM pi3HOI BapTOCTI
OJTHOJTAHITFOTOBHX 1 ABOoXJaHIoroBux JIEIT).

JUIs KUIBLIEBUX CXEM EJIEKTPONOCTAYaHHS 3aCTOCOBYIOThCS OJHOJIAHIIIOTOBI

omopu, ToMy Kpi; =1. B MaricTpanbHMX cCXeMaxX @pH JKHBJIEHHI TilbKH

cnoxkuBauiB Il kaTeropii HaJIHHOCTI BUKOPUCTOBYIOTHCS JBOXJIAHLIIOTOBI OMOPH

(Kyin =1,6), a npu sxuBIIeHHI croXKuBaviB TinbkH I kaTeropii, abo ognouacHo I I1

kateropii JIEIl BHKOHYIOTBCS Ha OJHOJIAHILIOTOBUX OIOpax, aje Bl JiHII
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( Kyjy =2 ). Ilpu nopiBHAHHI BapiaHTiB 3a HATypalbHUMHU IOKa3HMKaMH

IPUIMAETHCS, IO BAPTICTh OJHOTO BUMHKada B 3 pas3u OUIbIIE BApPTOCTI OJTHOTO

kinmomerpa JIEIL. Toxi exBiBanentHa nosxwuHa JIEIl ( L, ) mo BapiaHTy

CICKTPOIIOCTAYaHHA O6LII/ICJ'IIO€TI>C$I, KM,

Loxe = Ly +3n,, (1.22)
7€ Ny — KUTbKICTh BUMUKAYIB y BapiaHTI €JIEKTPOIIOCTaYaHHS.
BapianTu cxewm, 1110 aHami3yoThkcs, npuBeaeHi Ha puc.1.3-1.6.
200
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Pucynox 1.3 — BapianTt “a”
Jlncr
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Pucynok 1.4 — Bapiant “0”
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Pucynok 1. — Bapiant “r

Ochb X, KM

Pe3ynbraTi po3paxyHKy HaTypaJlbHUX [MOKa3HUKIB NPUBOJATHCA B Ta0.1.3.

Tabmuus 1.3 — [lopiBHAHHS BapiaHTIB €JIEKTPONIOCTAYaHHS M0 HATypajJbHUM

MMOKA3HUKAM
Ba- Hi- | Koedin | Biacra | Jlosxuna | ExBiBane | Cyma | Kbk | ExBiBan
pi- JISIH- | 1€HT, HI  Ha | JUISHOK, | HTHA pHa ICTh | EHTHA
aHT | Ka 110 TUIaH1 lyini = JIOB)KMHA | IOBXX | BUMH | JIOBXKHMH
BpaxoB | MIXK :leli’ IUISTHOK, | MHA kauiB | a JIEII,
ye IYHKTa . lewsi = | JIETL, |y ' Loxs =
KOHCTp | MH Kpigi Ly, Bapia | — | 4,
YKTUBH | CIIOXKH- KM HTI,
Wi THII | BAaHHA, iz Ny +3n,
omip i lj, Mmm KM KM
KIJIBKIC
Th
JIHIN
Koini
“a” A-1 |1 34 37,4 37,4 357,9 9 384,9
1-2 |1 50 55 95
A-2 |1 67 73,7 73,7
Jlnct
PG 141.174.002 N3 ’1
U3m. | Jinct No noKVM. Noanuce | darta




A-3 |16 22 24,2 38,7
A-4 |16 87 95,7 153,1
“67 |A-1 |1 34 374 37,4 389,8 416,8
A-3 |1 22 24,2 24,2
1-3 |1 52 57,2 57,2
A-4 |16 87 95,7 153,1
A-2 |16 67 73,7 117,9
“B” |A-1 |1 34 374 374 366,3 393,3
1-2 |1 50 55 55
A-2 |1 67 73,7 73,7
A-3 |1 22 24,2 24,2
3-4 |1 73 80,3 80,3
A4 |1 87 95,7 95,7
“r” |A-1 |16 34 37,4 59,8 369,5 396,5
A-2 |16 67 73,7 117,9
A-3 |16 22 24,2 38,7
A-4 |16 87 95,7 153,1
Bubupaemo “a” 1 “r” Bapiantu. JlJis mopaibliuX PO3PaXyHKIB 3 METOIO

(193]

yHi(iKalli po3paxyHKoBoro popmyiisipa o003HaueMo BapiaHT “a” sk BapiaHt 1, a

€69

BapiaHT ‘T

TEXHIYHUX ITOKA3HUKIB.

gk BapiaHT 2. Jlns BUOpaHUX BapiaHTIB BUKOHYEMO PO3PaxyHOK
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PO3JILI 2

PO3PAXYHOK TEXHIYHHUX ITOKA3HUKIB

2.1. HaOGau:xeHMd PO3PAXyHOK MOTY:KHOCTedl i BHOIp HOMiIHAJIBbHOI

HANIPpYru

BusHaueHHsT  MONEpEeAHBOTrO  pPO3MOAULY  MOTYKHOCTI B PEKUMI
MaKCUMaJIbHOTO HaBaHTaXEHHS HEOOXIAHO JUIsi BUOOPY HOMIHAJIBHOI HANpyTd B
CXeMax eJICKTPOIOCTa4YaHHsI CIIOKUBYMX MIACTAHIIHN 1 BUOOPY Mepepi3iB MPOBOIIB
Ha JISTHKaX MEpexi.

Po3paxyHOK moOnepegHbOro po3MOAUTy MOTYKHOCTEH B KOXHOMY 13
HaMIYEHUX BapiaHTIB BUKOHYETHCS MPU HACTYIHUX JAOMYIICHHSIX:

- BBAXAE€ThCS, [0 HABAHTAXXEHHSI PO3MOJIIECHE MK TpaHchopMaTopamu
HapiBHO, XO4Ya CEKI[IWHI BUMHKa4yl Ha CTOPOHI HHU3bKOI HANMPYTH MiJICTAHIIA Yy
HOPMAJIbBHOMY PEXHUMI B1JIKJIFOUEHI;

- Yy PO3paxyHKOBOMY HaBaHTAXKCHHI KOXXHOI CITOKHMBYOI IIIJCTaHINI Ha
CTOPOHI BHWIIOI HANpPyTd BPaxOBYEThCS JUIIE HABAHTAXKCHHS Ha BTOPUHHIH
CTOpOHI TpaHcpopmaTopiB TMIJACTaHIli, TOOTO HE BpPaxXOBYIOTbCS BTpaTH
MOTYXKHOCTI B TpaHchopmaTopax 1 3apsaHI TMOTYKHOCTI, IO TEHEPUPYIOTHCS
JIHISIMU,

- Hampyra Yy BCIX BY3/axX BBaXalOTbCS OJHAKOBUMHU 1 pPIBHUMH
HOMIHAJIbHOMY 3HAaY€HHIO;

- 3aMKHYTI MEpPEXi BBAXKAIOTHCA OJHOPIAHMUMH (BUKOHAHUMHU MPOBOAAMHU
OJIHOTO TIepepidy), IO /A€ MOXKIUBICTh 3HAXOAUTH PO3MOAUT TMOTYXHOCTI TIO

JTOBKUHAX JI1HIHA.
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J71s pO3IMKHYTOI JUISHKH MEpeX1 pO3IMOALT MOTYKHOCTEH 3HaXOAUTHCA 110 |
3akoH1 Kipxroda mpu pyci BiJl KIHIIEBUX MYHKTIB J0 IleHTpa >kuBjiaeHHsa [[K
(posymieThes mxepeno xxupiieHHs [[JK a6o By3nosa miacraniis BIT).

JIist 3aMKHYTOi MUISHKH €JIEKTPUYHOI MEpPEXi CIOYaTKy BH3HAYAIOTHCS
MOTY>KHOCTI Ha TOJIOBHUX JUISHKAX(TOJOBHUMHU HA3UBAIOTh JUISHKU KIJIBIEBOI
MEpEexKi, 110 MPUMHUKaIOTh 10 1eHTpa xuBieHHs LK), J{ns mporo kinblieBa Mepeska
pospizaetecs mo 1K 1 mpeacrtaBiserbcss y BHII CXEMH 3 JIBOCTOPOHHIM
YKUBJICHHSIM 31 CITIBMAJAI0YUMU 110 BEIMYUHI 1 HAMPSIMKY HalpyraMmu Ha JpKepesax

KUBJIEHH. PO3paxyHOK BUKOHY€EThCS 3a (OpMysIaMu:

n n
Zgi'li—urﬁ Zgi'li—unl
. ia

_J=1 _
il -2 o 1-1m2

I€ S ; —HaBaHTa)XEHHA [ -0 By3na, MB-A;
l; 1y li—y2 — MOBXHMHA MINAHOK y KM Bill By3/Ja MiIKIIOYEHHS i -Or0
HaBaHTaxkeHHs 1o LK1 1 [1DK2;

| BimcTanb y kM Mk [[DK1 1 I[DK2.

-2
[IpaBUNBHICT BUKOHAHOTO PO3PaXyHKY MIATBEPIKYETHCS MEPEBIPKOIO

OaslaHCy MOTYKHOCTEH:
n
Sron1tSron2= 2.8 (2.2)
=1

1€ S,p1 Sopp2 - MOTYXKHOCTI HA FOJIOBHUX JIUISTHKAX;
Sj - HaBaHTaXKeHH4 i -TO By3J1a CIIO)KMBAHHS.

Ha iHmmx miisHKaX Mepei MOTOKU MOTYKHOCTI 3HaXOAAThCS 1o | 3akoHy
Kipxroda, ckmageHoMy uisi By3JiB MIAKIIOYEHHS HABAHTAXKEHb. Y pe3yJbTaTi

PO3paxyHKY BU3HAYAETHCS ITYHKT PO3JLITY MOTYKHOCTI.
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s po3paxyHKy MOTYXKHOCTEH KOXEH BaplaHT PO3MOJUISIOTH Ha OKpeMi
ninsHKY. Y BapiadTi 1 Buminsemo 3 aimsaku: A-1-2-A; A-3 1 A-4. Chopoiieni

PO3paxyHKOBI CXeMH JJIs BapiaHTy | mpuBeneHo Ha puc. 2.1,2.212.3.

A SAll =18,8+j12,7 1 8121 =O,8+j0,2 oV SAZl =10,2 +j6,6 A

. . . .

S =18+j12,5 S, =11+6,8

Pucynok 2.1 — Cnpomiena po3paxyHKkoBa cxema i JUITHKA A-1-2-A

(BapiaHT Mepexi 1)

Po3paxyHOK MOTYXKHOCTEH /IS KUTbIIeBOi AiIssHKN A-1-2-A (puc. 1.3,
puc. 2.1) Begemo 3a popmynamu (2.3), (2.4), (2.5), (2.6):
[ToBHa mnoTryxHICTh Ha AUISHII A-1 (MOTIK MTOBHOT MOTYXHOCTI) Y
aHATITUYHOMY BUJl BUBHAUAETHCS:
Sty = S1 - (loin12 +oinaz)+ S2 doinaz _
lpinar +1oin12 +1oina2

_(Pya + §Qu1) (lpi2 +19ina2) + (Pu2 + iQu2)-loina2 _
lyinar +oi2 +1oinaz

_ Pulloin2 +10ina2) + Poloing2 4 Quloia2 +1oinaz)+ Qoloinaz _
lpinar +oia2 +10inaz lpinar + o2 +10ina2

P11+ jQua1; (2.3)

AKTHBa NOTYXHICTh (IIOTIK aKTUBHOI MOTY>KHOCTI) Ha autaHi A-1, MBT,

Pt PLlpin2 +1oia2)+ Poloinaz ~(18+(55,0+73,7)+ 11.73,7)/
lpinar +10in2 +oinaz

/(37,4+55,0+73,7)=18,8 MBT. (2.4)
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PeakTuBHAa MOTYXHICTh (MOTIK PEAKTHBHOI MOTY>KHOCTI) Ha UISHIN A-1,

MBAp,

Q1= Ql(ldileZ + IdiﬂA2)+Q2|0iﬂA2 =(12,5-(55,0+73,7)+ 6,8:73,7)/
lpinar + o2 +10ina2

/( 37,4+55,0+73,7) =12,7. (2.5)

[ToBHa MOTY>HICTh (MIOTIK MTOBHOI MOTYHOCT1) Ha AUTAHIN A-1, MBA,
Spa11 =P 11 +Q 1= (18,8+4)12,7). (2.6)
[ToBHa TOTYXHICTH(IIOTIK TIOBHOI TOTYXHOCTI) Ha JUISHII A-2 'y
aHATITUYHOMY BUJ1 BUZHAYAETHCA:
St “loinar +S2 - (lgint2 +19inar)
pina1 +1oin12 +oina2

_ (P + Q1) loinar + (P2 + JQ2)- (lpiaa2 +loinat)
lpinar +1oin2 +1oina2

SA21 =

_ P1oinat + P2 (loia2 +loinat) +j & loinan + Q2 (loia2 +10iza1)
lpinar o2 +1pina2 lpina1 +1oin2 +19ina2

P 421+ jQp21- (2.7)

AKTHBHA OTYXHICTb (IIOTIK aKTUBHOI MOTY>KHOCT1) Ha AUTAHLI A-2, MBT,

Py oina + P2 - (lpiaz +loima) _ (18-37,4+11-(55,0+37 4))/
lyinat +oin2 +oina2

/(37,4+55,0+73,7)=10,2, (2.8)

Py =

PeakTuBHa TOTYXHICTH (MOTIK PEAKTUBHOI MOTYXKHOCTI) Ha AUISHIN A-2,

MBAp,

Q1= Q- I()iﬂAl +Qp '(I()iﬂ12 + IdiﬂAl) =(12,5-37,4+6,8-(55,0+37,4))/
lpinar +1pim2 +1oina2

/(37,4+55,0+73,7)=6,6, (2.9)
[ToBHa MOTY>KHICTh (IMOTIK MOBHOT MOTYKHOCT1) Ha AUTSHIN A-2, MBA,

Sa21 =P 421 +]Q 421=(10,2+]6,6) (2.10)

ITepeBipka OamaHCcOM MOTY>KHOCTEH.
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SA11+SA21:ﬂ+S_2 (211)

(P 411 t1Q111)+(P 421 t1Q 421) =(P1+]Q1)+(P2+]Q2) (2.12)
Pp1+Pyo =P+ P (2.13)
Qa11+Qu21 =Q1+Q2 (2.14)

[TepeBipka OamaHcoM akTUBHUX ToTyx)HOCTe, MBT,
P11+ P 4p1=18,8+10,2=29,0. P+ P,=18+11=29,0. (2.15)

[TepeBipka OamaHCOM peaKTHBHUX MOTYXHOCTelH, MBAp,
Qu+Q42=12,7+6,6 =19,3. Q+Q2=12,5+6,8=19,3 (2.16)
[ToTik MOBHOT MOTYKHOCTI Ha MUIsHIT 1-2
S121 =S 411 —S1 = (P11 H1Q 411)-(Pr+iQp)=(P 41- P1)*+i(Q 41-Q1)-(2.17)

[ToTik akTUBHOT MOTY>KHOCTI Ha AUISHIN 1-2, MBT,

P1p1=P 411-P1=18,8-18=0,8. (2.18)
[ToTik peakTUBHOI MOTY>KHOCTI Ha AuUIgHI 1-2, MBAD,
Q121=0Q 411-Q1=12,7-12,5=0,2. (2.19)
[ToTik MOBHOI MOTY>KHOCTI Ha AUISIHIN 1-2, MBA,
S121 = P121 ) Q121 =(0,8+j0,2). (2.20)

IToBHA MOTY>KHOCTH (MOTIK MOBHOI MOTY>KHOCTI1) JJI pajialibHOI AUTSTHKA

A-3 nopiBHIOE TTOBHOI MOTY>KHOCTI By3/1a HaBaHTaxkeHHsT Ne3 (puc. 1.3, puc.

2.2) 1 Bu3HavaeThcss, MBA:

S431=S3=Py31 + jQ 431 =P3 + JQ3=24+]17,4

ne S3 - MOBHA MOTYXKHOCTH By3J1a HaBaHTakeHHs Ne3 (Tabu. 1.1).

[ToBHa MOTYXHOCTH (TOTIK TMOBHOI TMOTY>KHOCTI1) JUIsl pajiaabHOl AUTSIHKA A-4

(puc. 1.3, puc. 2.3), MBA,

S 41 =S4 =Pya1 + JQ 441 = P4 + jQ4 =13+j9,3,

ne S, - MOBHA MOTYXHOCTh By3Jia HaBaHTaxeHHs Ned, (Tada. 1.1).
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A SA31 =24+j17,4 3 A SA41 =13+)9,3

' 7 y

S3=24+j17,4 S4 =13+)9,3
Pucynok 2.2 — Cnporiena Pucynok 2.3 — Crpoiena
PO3paxyHKOBa cxema JUIsl NIISHKA A-3 | po3paxyHKOBa cxema Jisl IIIsTHKU A-4
(BapianT Mepexi 1) (BapiaHT Mepexi 1)

Jlns BapianTa 2 po3paxyHKOBI CXeMH MPHUBEACHO Ha puc. 2.4, 2.5, 2.6, 2.7.
[ToBHa MOTY>XHOCTH (TIOTIK TMOBHOI TMOTY>KHOCTI) IS pajiaabHOl AUTSHKE A-1

(puc. 1.3, puc. 2.4), MBA,
Sg12 =51 =Py12 + Q12 =P + [Q=18+j12,5;
ie S; - NOBHA IOTYXKHOCTh By3Jia HaBaHTaxenHs Nel, (a6 1.1).

[ToBHa MOTYXHOCTH (MOTIK MOBHOI MOTY>XHOCT1) JJi1 paaiajbHOI IUISHKU
A-2 (puc. 1.3, puc. 2.5), MBA,
S22 =52 =Pyp2 + jQ 20 =P + JQ2=11+j6,8;

ne S, - MOBHA MOTYXHOCTh By3Jla HaBaHTaxeHHs Ne2, (tabu. 1.1).

A Sq12=184]12,5 1 A Sa22 =11+6,8 2
' 1 1
S =18+j12,5 S, =11+i6,8

Pucynox 2.4 — Crnpoiiena po3paxyHkoBa  PucyHok 2.5 — CrporieHa po3paxyHKoBa
cxema Jiist AUITHKY A-1(Bapiant Mepexi 2) cxema Jjist AUSTHKA A-2 (BapiaHT Mepexi 2)

[ToTy>xHOCTI A1 pagiaibHUX TUISTHOK A-3, A-4 nnst 2-ro BapiaHTy MEpexi
(puc. 2.6, puc.2.7) BU3HAYAIOTHCSA aHAJIOTIYHO 1-TO BapiaHTy

A SA32 =24+j17,4 3 A Sag2 =13+j9,3 4
« j = j
S3 =24+j17,4 Sy = 13+j9,3
Pucynox 2.6 — Cnopomena po3paxynkoBa Pucynok 2.7 — CmopoiieHa po3paxyHKOBG

cxema Jiyist AUISTHKY A-3 (BapiaHT Mepexi 2) cxema Jjist AUISTHKY A-4 (BapiaHT Mepexi 2)
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OnTumanbHa BEIMYMHA HOMIHANBHOI HAmpyru Mepexi Moxke OyTH
BU3HAUYCHA JIMIIIE MUIIXOM TEXHIKO-€KOHOMIYHHMX PO3PaxyHKIB BaplaHTIB 3 PI3HUMU
HOMIHAIbHUMHU Hanpyramu. OgHak y psial BUNAAKIB (Y TOMY YHCHII B JaHOMY
JTUTUIOMHOMY TIPOEKT1) AOCUTH OOMEXHUTHCS BHOOpPOM BEIMUYMHHU PAalllOHATBHOT

Hanpyru. Benuunna Hanpyru (kB) moxke Oyt Bu3HaueHa no gopmyni Crina:

U, = 4,34\/ |y, +16 F r@]"ﬂ , (2.21)

ne ly;, - nowxuna aimsaku JIEIL, xwm;

P,;, TOTYXHICTb, IO IPOTIiKae Ha AUIAHIL, MBT;

n — KUIBKICTb p1BHOODKHUX JaH1oriB (uu JIEIT) Ha auisHI.

VY AUIIIOMHOMY MPOEKTI PO3PAXYHOK PalllOHATIBHOI HANPYTH BUKOHYETHCS

IO TMOTYXHOCTI 1 JOBXHMHI TOJOBHOI  JUISSHKM  KOXXHOTO  BapiaHTa
enekTpornoctayands BH. V kunbleBiil Mepexi po3paxyHOK BUKOHYETBCS J1s1 000X
TOJOBHUX JUISHOK. PoO3paxyHKOBI 3HQU€HHS HANpyrd OKPYIVIAIOTHCS /10
HalOMM)KUMX HOMIHAJIBHMX 3HaueHb. Pe3ynbTaTH po3paxyHKy NPUBOASTHCS B
Tabm.2.1. V miit xe Tabmuili HEOOXiTHO MPHUBECTH PO3PaxXyHOK HOMIHAIBHOI
HAIPYTH B MEPEXi 30BHIIIHBOTO €IEKTPOIOCTAYAHHS (SKIO L Mepesxa €). Horo
BEJIMUMHA BU3HAYAETHCS 32 3HAUCHHSAM PO3PaxyHKOBOTO aKTUBHOTO HaBaHTa)KCHHS

Ha pailoH (F,) (muB. 1. 1.2) 1 BixcTani Mk pkepenoM xusnerHs UK 1 BysioBoro

nijacraniieto BII.
3a pesynapTaTaMH PO3PAXyHKIB BUKOHYETHCS aHai3 1 MPUHAMAIOTHCS

octaTo4yHl 3HaueHHS Up,, B CXeMax 30BHIIIHBOIO 1 BHYTPILIHBOIO

CJIEKTPOIIOCTaYaHHs. SIKIO B CXeMl BHYTPINIHHOTO EJIEKTPOIOCTAYaHHS B

HOMIHAJIBHI Hampyru ¥ o000€ 3HadeHHs Huxk4e Up,o, B CXeMl 30BHIIIHBOIO

CJIEKTPOIIOCTAYaHHS, TO B CXEMl BHYTPIIIHBOTO €JEKTPONOCTaYaHHS BapToO
OPUMHATHA OJHY CTYIIHb HANpyTd - OUIbII BUCOKY. Y LbOMY BUIAQJAKYy BY3JIOBa
nigcranmis BIl BuxoauTh 3HMKYBaIbHOI. SKIIO K y CXeMi BHYTPIIIHBOTO
€JICKTPOIIOCTAYaHHs /1Bl HOMIHAJbHI HANIPYTH 1 BEJIMYMHA OJHOTO 3 HUX JIOPIBHIOE

Ugom B CXEMI 30BHIIIHBOIO €JIEKTPONOCTAYaHHS, TO BapTO NPUHHATH 000X
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Harpyr (BII Oyae 3HMKYyBalbHO-pO3MOALIRHOW). [lpr omHAKOBUX 3HAYCHHSIX
HOMIHAJIBHUX HAMNPYT B CXE€MaX BHYTPIIIHBOTO 1 30BHIIIHBOTO €JIEKTPONIOCTaYaHHs
BII Gy e po3noaiibHOIO.

SIk kpuTepii MPUHHATHOCTI HAMIYEHWX HOMIHAJBHUX HaMpyr (KpUTEpito
pealizyeMoCTi BapiaHTa) MOXYTh CIYKHTH TIEpepi3 CTajieaJtOMiHIBUX MPOBO/IIB,
PO3paxOBaHUX MO €KOHOMIYHIN HIUIBHOCTI CTPyMY ( Y HOPMAJILHOMY PEXUMI MPU
MaKCHMAaJIbHUX HaBaHTAKCHHSX), a TaKOXX HaWOUIbIII BTpaTH HANpyrd B
HOpMaJIbHOMY 1 MicsaBapiiiHux pexumax podortu JIEIL.

Tabmuis 2.1 — Bubip HOMiIHANBEHOT HAIIPYTH B CXeMax

Jlosxkuna | AktuBHanoT | Kinepkic | Benumunna Bu6-
Hinsuka TUISTHKA, | YKHICTB, TIO | Th pO3paxyHKOBO | paHa
Bapiant lyin KM NpoTiKae Ha | JAHIIOT i Hanpyru U, , | U5,
TUJISTHIT B Ha| B B
Py MBT | minstHmn
, 1
1 A-1 37,4 18,8 1 80 35
A-2 73,7 10,2 1 67 35
1-2 55,0 0,8 1 36 35
A-3 24,2 24 2 34 35
A-4 95,7 13 2 64 35
2 A-1 37,4 18 2 61 35
A-2 73,7 11 2 58 35
A-3 24,2 24 2 55 35
A-4 95,7 13 2 64 35

2.2. Po3paxyHok nepepi3iB npoBojiB

3rinno IIYE mnepepiz mposoxiB F , MMZ, BUOUPAETHCS MO E€KOHOMIYHOT

IIIJTBHOCTI CTPYMY | o -

F=\ (2.22)
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ne | - pobounii cTpyM Ha JIISHII MEPEX] B HOPMAJILHOMY PEXKHUMI POOOTH, A,

3
Spin - 10
| =20 =~ . (2.23)
J3U, -n
ne Sp;; — IOBHAa IOTYXHICTb IUISHKM MeEpexXi B PEXUMI MaKCHMaJlbHUX

HaBaHTaXxeHb,MBA
Sy, =\ P2, +Q5. 2.24
ol — oin +leﬂ 1 ( . )
U,, - HOMIHaJIHa Hanpyra Ha AUIsAHII, KB;

n — KUIbKICTh piBHOODLKHUX naHIoriB (JIEIT) na minsHI.

Hampuknan, nna ninsaku A-1 Bapianty Mepeki Ne 1 MoOBHa MOTY>XHICTb,

MBA,
Sq1=1 lel + Qfm =(18,82+12,72)1/2=22,7

PoGounii crpym Ha aunsHii A-1 Bapianty mepexi Ne 1 B HOpMajgbHOMY

pexumi podotu, A,

| S -10°
ALl \/?UH'I']A]_

3HaueHHS] €KOHOMIYHOI HIIBHOCTI CTPYMY ], MPUHAMAETHCS 1O HOpMax

=22,7-10%/(1,73-35-1)=374,9;

I[IYE [1] y 3anexHOCTI BiA CTPYMONPOBIAHOIO Martepiany, KOHCTPYKIi

HpOBiI[HI/IKa 1 yucna T'OAUH T u BHKOPHCTAHHA MAaKCHUMAJIbHOI'O HABAHTAYKCHHA

(Tabm. A.1).
[IpuitMaeM0 €KOHOMIUHY IIIIBHICTH CTPYMY JUIsl aJFOMIHIEBOTO MPOBOY 1

yucaa roguH 1',,=6720 ron/pik (BUX1JH1 JaHHI IPOEKTY)

Joe= 1AM

[Tepepiz mpomomie F MM2, Ha gmunsHIL A-1 BapianTy Mepexi 1

BUOMPAETHCS TI0 EKOHOMIYHOT IIUTBHOCTI CTPYMY o -
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Fa1= 1412374 9/1=375

Jex

OtpuMaHi 3HA4YeHHS TNEpPepi3iB MPOBOIIB OKPYIJSAIOTH 10 HAHOIMKUMUX
crangaptux (tadn. A.5). Ilpm 3acTrocyBaHHI 3ali300€TOHHHX OIOP MAapKH
nposoxiB JIEIT 35 kB noBunHi ykimagatucs B Mexi AC-95/16 — AC-150/24,
JIEIT 110 xB —y wmexi AC-70/11 — AC-240/32, JIEIT 220 kB — y mexi AC-
240/32 — AC-500/64.

[lepeBipka 3a yMOBOIO BiJICYTHOCTI BTpaT Ha KOPOHY BUKOHYETHCS B MEPEKI
31 U

wom =110kB  cnpomeHo - 3 ypaxyBaHHSAM MIHIM@JIbHUX IIepepi3iB

npunyctumux 1o BukopucTanHs no IIVE. 3Benenns mpo ix mpuBeneHi B TaOIl
A.2.

IlepeBipka Mapok cTajealtOMIHIEBUX MPOBOAIB MO MEXaHIYHIA MIIHOCTI
NOBUHHA BUPOOJIATHUCS 3 ypaxyBaHHsAM 00jacTi iXHboro 3actocyBanHs 1o [IYE B
3aJIEKHOCTI B1J] BIIHOIICHHS pEAJIbHUX MEPETUHIB almtoMiHieBOI (A) 1 ctanesuil (C)
YaCTUH TMPOBOAY 1 TOBIIMHHM CTIiHKH oxeneni (tabm. A.3). ToBmuHA CTiHKH
oxenenl mpuBoauThCA B [1] (uu B Taba. A.4) y 3a€KHOCTI B1Jl palloHy IO OXKeJel
1 moBToproBanocti noxii (1 pa3 y 10 pokiB st moBiTpsiHUX JiHIKA 6-330 kB).

Pesynbraty po3paxyHKy nepepi3iB IpOBOIIB MPUBOASTHCS B Ta0II. 2.2.

OOpani NpoBOAM TOBUHHI 33J0BOJIBHATH: YMOBAaM BIJACYTHOCTI BTpar
€Heprii Ha KOPOHY, MEXaHIYHOi MILIHOCTI; NPUIYCTUMOMY HAarpiBaHHIO B
MicIsaBapiiHOM pEeXUMI; TPUITYCTUMIM BTpaTi HaNpyrd B IicCIsgaBapiitHOM

peXUMI.
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u | wep

Tabmurs 2.2 — Po3paxyHOK nepepisiB M0 eKOHOMIYHIHN MIIIBHOCTI CTPyMY

‘WANOT o\

eLefy [aonuTol|

el 600 vLT IPVT 9d

) = 3 c < 8
2 2 -
: g |2 |2 |F | z |z
.E 2 s = = | = o = =
= = oV
" E 3: " E = é( >; Ef [c:? <
= 3 ! & | & | E g S = =3 | 8|z
2 |E | 2 | Ll= |& |u = |8 | 22|88 |53
g |5 |5 |5 | E|g |E = g = | FT | ag|Ee
S & g i = o c. £ o g | 5 X H o
O = ) s < = p= R s = = = = - —
<y ) = % T = > = g = E&| o |2 =
5) = o = < < o 2 o = S e 8
S s <| E | = |5 £ < = =< | S 2| B
= S < 5 T A C[::) é 2 = 2 & E T T — < 2
X 22} = O /M ™
: |E |25|E=2 < | 2|2 |8 |%& = > |E9|E8 |8~
e |8 | E Tz B 5| ESIE|E |2 . = 5 = 5 | oz =
g |2 | & 5|8 % 848 8|5 |% 2 o) g cs| g s
<A lp Ol ES T | & ¥ = < B | o &)
1 A-1 |18,8 12,7 22,7 35 1 (3749 | 375 | AC-240/32 |605 0,12 0,405 | 2,81
A-2 |10,2 6,6 12,1 35 1 (199,8 | 200 | AC-150/24 |450 0,198 | 0,42 2,7
1-2 (0,8 0,2 0,8 35 1 [13,2 13 AC-70/11 265 0,428 |0,444 | 2,55
A-3 |24 17,4 29.6 35 2 2444 | 244 | AC-95/16 330 0,306 {0,434 |2,61
A-4 |13 9,3 16,0 35 2 [132,1 | 132 | AC-150/24 |450 0,198 [ 0,42 2,7
2 A-1 |18 12,5 219 35 2 [180,8 | 181 | AC-95/16 330 0,306 {0,434 |2,61
A-2 |11 6,8 12,9 35 2 [106,5 | 107 | AC-95/16 330 0,306 [ 0,434 |2,61
A-3 |24 17,4 29,6 35 2 2444 | 244 | AC-95/16 330 0,306 [ 0,434 |2,61
A-4 |13 9,3 16,0 35 2 [132,1 | 132 | AC-150/24 |450 0,198 [ 0,42 2,7

€e
nuyf




2.3. IlepeBipka nmpoBoAiB 32 YMOB HArpiBaHHA

[lepeBipka 3a 1UX YMOB BHUKOHYETbCA [UIsI HAMOUIBII  Ba)KKUX
MmicHsgaBapiiHUX  peXKUMIB. Y  MaricTpajbHO-paJialbHUX  Mepexax s
JIBOJIAHIIOBOTHX JIHIM — 11e 0OpUB OJHOTO JIAHIfora. Y HbOMY PEXHMI CTpPYM Ha

KOXKHIA AutsHOl Oyae nopiBHiOE |,,=2-1 . Jlnd 3aMKHYTOI OJHOJIAHIFOTOBOI

JiHlT (y KUIBLIEBHX Mepekax) — OOpUB MPOBOJIB Ha AUISHINI 3 HaMOLIBIION0
NOTyXKHICTI0. JIJIss  po3paxyHKy mMicisiaBapiiHUX  MOTYKHOCTEH, CTpPyMIB
MPUBOSITHCS PO3PAXyHKOBI CXEMHU JIs MicisaBapiiiHuxX pekumis. [[ns Bapianty 1
BOHM 300paskeH1 Ha puc. 2.8, 2.9, 2.10, nns Bipianty 2 - Ha puc. 2.11-2.14,

CtpyM Ha KOXHIM IUIsHII Mepexi |,, MOpIBHIOETBCA 3 JOBrOCTPOKOBO
JOITyCTUMUM CTpYMOM | 5,,, Ui BinnmoBinHOI Mapku mpoBony. IIpoin He Oyze

NeperpiBaTUCS, SKIO BUKOHYETHCS YMOBA
las <loon (2.25)

[lepeBipuMO yMOBHM HarpiBaHHs JUIsl HAHOUIbII BaXKKOTO MiCIIsIaBapiiHOIO
pEeXUMY 711 3aMKHYTO1 OTHOTAHIIOTOBOT MiHiT A-1-2-A (Bapiant mepexi Nel, puc.
1.3). Po3paxyHkoBa cxema mpu oOpHBI MPOBOIIB Ha AUIAHII A-2 3 HaHOIIBIION
MOTY>KHICTIO IPUBEZICHA Ha puc. 2.8.

AKTHBHA MOTYXKHICTh AUISTHKA A-1 B aBapiiiHOMY pekuMi JJig BapiaHTa 1,
MBT,

P.es11 =P+ P>,=18+11=29,0.

PeakTuBHa NOTYXHICTh OIssHKU A-1 B aBapiiiHOMy pexxuMi ajis BapiaHTa 1,

MBAp,
Quea11 =@ +Q2=12,5+6,8=19,3.
[ToBHa moOTyXHICTh OUIAHKKM A-1 B aBapiiHOMYy pexumi ajs BapiaHTa 1,

MBA,

Sasdll = \/ P21 +Q2,11=(29,0%+19,32)05=34,8.
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Crpy™m Ha ausHIl A-1 B aBapiiiHOMY pexxumi 175 BapianTa |

I asgAll —

S 41110

J3-U,
| o q11=575 A< 1 ,,,=605 A.

=34,8-10%(1,73-35)=575 A.

Pe3ynbTaTi nepeBipku 3a HarpiBaHHAM MPUBOAATHCS B Ta0J. 2.3

Tabmui 2.3 — [lepeBipka MpUHHATHX MapOK MPOBO/IIB IO HArPIBaHHIO

EEE =
2 z 2 - |5 T
E .E < & ] =l S| <
a ~ = 2 ..E = g N
P . 3 ) ~ 2 2| 3
= S ~ | B < | g s Q| =
2 T N = 0 = O 2
T N | ¥ e = e i = 2 2
3) £ =5 c & T o = = B 2
o o O = « % N < jast Q 2 plaw
S |TE|ls & | g8 E |8 |= & E
= S < £ 8 x 2% - 2 = & o
= < S3|Es & Sl 5 = S| 5w
2 & 2 = | E N =T > & | 2=
& |E |EZ|E 5| E5 B9 E |B g B¢
2 R l<agldo |25 FRg <= A=
1 A-1 29,0 19,3 34,8 35 1 575 605
A-2 | O6pus 0 0,0 35 1 0 450
1-2 11 6,8 12,9 35 1 213 265
A-3 24 17,4 29,6 35 2 244 330
A-4 13 9,3 16,0 | 35 2 132 | 450
2 A-1 18 12,5 21,9 35 2 181 330
A-2 11 6,8 12,9 35 2 107 330
A-3 24 174 29,6 35 2 244 330
A-4 13 9,3 16,0 35 2 132 450

Bci mapku mpoBojiB yMOBaM HarpiBaHHS 3aJI0BOJIBHSIOTH. SIKIO Ha SKiM-

HEOy/lb JUISHIII MEpeXi TMiCHsaBapiiHU CTPyM TIEPEBUIIYE TOBFOCTPOKOBO

N3m.

Jlnct

No noKvm.

NMoanwvck

[aTta

P65 141.174.009 I3

Jinct

35




OPUMYCTUMHM, TO Ha I JUISHII BapTO 3O0LIBIIUTH TEpepi3 MPOBOAY [0

BUKOHaHHA yMOBU |, < 1,,,.
Sue11=29.0+193 1

A

Sa6‘121 :11+j6’8

2V

| ]

S =18+j12,5

I\.

S, =11+j6,8

Pucynok 2.8 — Po3paxynkoBa cxema AJis MiCIsaBapiitHOTO pexXUMY TUISTHKA A-1-
2-A (BapianT 1) nmpu oOpuB1 poBOIa HA AUISHIN A-2

A Sa6A31 :24+j1714 3
S3=24+j17,4

Pucynok 2.9 — Po3paxynkoBa- cxema
JUTSL TTCIIsIaBapiitHOTO PEeKUMY JUITHKU
A-3 (Bapianrt 1) npu oOpuBi poBojia

Suea12 =18+j12,5 1

~

S =18+j12,5

Pucynok 2.11 — Po3paxyHnkoBa cxema
JUTSL TTCIISIaBap1tHOTO PEeKUMY TUISTHKU
A-1 (Bapiant 2) npu oOpuBI POBOJIA

A Sa6A32 =24+j1714

~

3

o

Sg =24+j17,4

Pucynok 2.13 — Po3paxyHkoBa cxema
JUTSL TTICIIsIaBapiitHOTO peXUMY NUISTHKU
A-3 (Bapianrt 2) npu oOpuBI MPOBOJA

A Suea41=13+)9,3

~

4

o

S4=13+9,3

Pucynox 2.10 — Po3paxyHnkoBa cxema
JUTSL TTCIISIaBapItHOTO PEXUMY NUISTHKU
A-4 (Bapiant 1) npu oOpuBi npoBoIa

A Suea21=11+j6,8

~

2

o

S, =11+j6,8

Pucynox 2.12 — Po3paxyHkoBa cxema
JUTSL TTCJISIaBaApIHOTO PEXUMY NUISTHKU
A-2 (Bapiant 2) npu oOpuBI MpoBOJIA

A Sasas2 =13+)9.3

~

4

o

S, =13+j9,3

Pucynok 2.14 — Po3paxyHkoBa cxema
JUISL TICJISIaBapitHOTO PEeXUMY NUISTHKU
A-4 (Bapiant 2) npu oOpuBI MPOBOIA
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2.4. Po3paxyHOK napameTpiB JiHiii

Jlis ninstaku A-1 (1-# BapiaHT) aKTHBHHE OIIip OJHOTO JiaHIora, O,
R 411 =You1141=0,120-37,4=4,5. (2.26)
ne Ioj - akTuBHUE omip 1-To kM 1-ro nmanmtora ginsHKH A-1 (i3 Tabn. A.5);
| 1 - noBxwuHa ginsHKU A-1, KM.
[HIyKTUBHUI OIip OJHOTrO JaHIfora JiHii o aiisaku A-1 (1-i BapianT), OMm,
X 111 =XoA - 141=0,405-37,4=15,1. (2.27)
ne Xo 41 - IHAYKTUBHHH omip 1-ro kM 1-ro manHmrora ninsaku A-1 (i3 Tadm. A.5)
3apsiHa €MHA TTOTYKHICTD JuTst IiIsHKY JtiHil A-1 (1-i BapianT), MBAD,
Qa1 =U2 b g1 - lyips N4 =35%2,81-10037,4-1=0,13,  (2.28)
ne by 41 - eMHa poBiaHICTE | KM ogHOTO NaHIora AissHKA A-1 (i3 Tabm. A.5),
N 41 - KUIBKICTb JIaHIIOTIB JIiHiI. Po3paxyHok 3BoanMo 110 Tabm. 2.4.

Tabmuusg 2. 4 — Po3paxyHOK napameTpiB JIIHIH

s S =
= E > < o — ¥a] o
> = - = o s =~
e E2 |8 Aleg§ g8 |E53
2 | 5° | & | 2| 5|8 g =
8 | E9 &% = Sl B o] € L2 &3
& | 2 5| B ¥ S s = o E| &5 | & o 3
= = Lc% B e g 8oz = T = = O:
=~ < c% = = < o _ e = E © E o g =
S|l E | acEC = X s |5 X ER|E S E
5 2|54 34 |Es S| Sel Ecleg Ys =
“| R )gE 28 |EE | E|28 Eg|g 98¢
SZEES |83 S| EE §E| 5598 %
Y H <& A = < Bl o B lWE "
A-1 1 |0,120 0,405 37,4 45 15,1 2,81 0,13
1 | A-2 1 |0,198 0,420 73,7 14,6 31,0 2,70 0,24
1-2 1 |0,428 0,444 24.2 10,4 10,7 2,55 0,08
A-3 2 10,306 0,434 95,7 29.3 415 2,61 0,61
A-4 2 10,198 0,420 37,4 7,4 15,7 2,70 0,25
A-1 2 10,306 0,434 37,4 11,4 16,2 2,61 0,24
2 | A-2 2 10,306 0,434 73,7 22,6 32,0 2,61 0,47
A-3 2 10,306 0,434 95,7 29.3 415 2,61 0,61
A-4 2 10,198 0,420 37,4 7,4 15,7 2,70 0,25
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2.5. IlepeBipka cxeM 3a JONyCTHUMOI0O BTPATOI HANIPYTH

Jlna 3abe3nedeHHs HOpMaJbHUX YMOB pOOOTH CHOXKUBAYiB €JIEKTPOSHEPTil
HEOoOXiJJHO, HacamIepea, 3a0e3MeUUTH HAJICKHY BEJIMYMHY HANpPYTU Y BY3JIOBUX
MyHKTax Mepexi. J{Jis 1iporo 3Bu4aifHo 0OMEXYIOTh BTPATH HANIPYTH B MEPEXK1 IpU
MaKCUMaJIbHUX HAaBaHTAKEHHSAX SK Yy HOPMaJbHOMY, TaK 1 B MicisaBapiiHOM

pexxumax. Tak, y mepexax 35 — 110 kB y HopmansHoMy pexumi AU, < 7,5%, a
B miciagaBapiiiHux pexumax - AU .5, <15% [2]. ¥V nunnomHOMY mpOeKxTi
nepeBipka BUKOHYEThCS B IicisaBapiiHOMy pexumi. Po3paxyHkoBlI cxeMu
npuBeeHi Ha puc. 2.8 — 2.14.

Brpara wHanpyru Ha KOXHIA JUISHIII MEpeXi BU3HAYAETHCA IO

NONEPEeTHHOMY PO3MOALTY MOTYKHOCTI 1 HOMIHAJIbHIN HaNpy31,:

AU()m _ sz'fz ) Raeéiﬂ +Qc)iﬂ ) Xaediﬂ KB, (2_29)

U HOM

ne Py;,,Qpj, - aKTUBHA 1 peaKTUBHA NOTY>KHOCTI Ha JUISIHKaX MEpexi;

R Xagoin - AKTUBHMHM 1 pEaKTHMBHMH ONOpPU JUISHKM MEpexi B

aeoun 1

nicasiaBapiiHomMy pexumi, OM.

R X
Rae@iﬂ = % ; Xae()ifz = % . (2.30)

B aBapiiiHoMy pexuMi JBOJAHIIOTOBOI JIiHIT P OOpUBI OJAHOIO JIAHIIIOTA
n=1

Omip NaHIFOTIB PO3PaxOBYIOTBCSA MO MOTOHHUX omopax ( Iy, Xg) 1 KM
NIPOBOTY, 3HAYCHHS SKUX BU3HAYAIOTHCS JUIsI TaHOT MapKu mpoBoy 1o (2.26, 2.27)

tabn. 2.4

Rﬂam; =10 loin XJlaHL; = X0 loin (2.31)
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AKTUBHHMI OIp JIUISHKA Mepexi A-1 B micisaBapiiHOMYy pexuMI s

BapiaHTy mepexi 1, Om,
Rugdll = % =4,5/1=4,5.

PeaktuBHmii omip AUIAHKK Mepexi A-1 B micisaBapiiHOMY peXuMi AJs

BapiaHTy Mepexi 1, Om,

X gedll :%45,1/1:15,1.

Brpara nanpyru Ha nutsHii A-1 g Bapianta mepexi 1, kB,

AU 411 = P11 Raga11 + Quet11" X aea1 =(29,0-4,5+19,3:15,1)/35=12,1.

UHOM
AKTUBHMI omip AUITHKKA Mepexi 1-2 B micisaBapiiHOMY pexXuMI AJis

BapiaHTy mMepexi 1, Owm,
Ryeq11 = Ri21210.411=10,4.
n

PeakTuBHuii omip AUISTHKA Mepexi 1-2 B micisaBapiitHOMYy pEeXHMI IS

BapiaHTy mepexi 1, Om,
X 46121 = A1 215 1/1=10,7.
n

Brtpara nanpyru Ha ainstami 1-2 s BapianTta mepexi 1, kB,

AU, 101 = P21 Rue121 + Que121 - X 6121 =(11-10,4+6,8-10,7)/35=5,3.

UHOM
Busnauarotbcst BTpatu Hampyru Bif neHTpa skuBieHHs DK mo koxxHOrO
KIHIIEBOTO MYHKTY MEpEXi K CymMa BTpaT Halpyrd Ha BCIX IUISTHKAX, MOCI0BHO
pO3TalIOBaHUX MIK LEHTPOM >kuBJIeHHs LXK 1 KIHIIEBUM MyHKTOM MEpexi.
BtpaTu Hanpyru B % BU3HAYarOThCS:
AU % :£-100%. (2.32)
U H

Brpata nanpyru Ha gunsiani A-1 m1s Bapianta mepexi 1, %,
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AU 4, 11% = % .100% =12,1-100/35=34,6.

H
Brpara nanpyru Ha quistami 1-2 auig BapianTta mepexi 1, %,

AU, 191% = % .100%=5,3-100/35=15,1.

H

SIK1I0 BTpaTa HaNpyTH B CXeMi MEPEBUIILY€ MIPUITYCTUMY BEITUYHHY, TO B L1l
CXeMi Ha OJIHOMY YH JEKUIBKOX AUITHKAX BapTO 30UIBIIUTH TIEPEPi3 MPOBOAY.
SKuio ug Mipa He MPUBOAUTH O 0a)XaHOTO Pe3yJbTaTy, TO BAPTO NMPUHHATH Y
BaplaHTl OLIbII BUCOKY CTYMiHb HANpPyTd, YU MEPEryisHyTH NPUUHATHI BapiaHT
Mepexi. Y I[bOMYy BHIIaJKy BapTO MOBTOPUTH PO3PAaXyHOK 1 BUOIp HOBHX MapoK
MIPOBO/IIB 1 BUKOHATH IXHIO MIEPEBIPKY 32 BCIM YMOBaM.

Jus  minsakn A-1-2 (auB.  puc. 2.10) HaiiOuiblla BTpaTa Hamnpyru
BU3HAYaA€ETHCS 0!

U e4-1-2% =U ;4 411% +U ;101 %=34,6+15,1=49,7%>15%. (2.32)

VY 3B’s3Ky 3 TuM, O Ha JauissHUl A-1-2 BTpaTtu Hanpyru nepeBiplIyIOTh
JOMYCTHUMI, CX€Ma BaplaHTy | He 3aJJ0BOJIbHAE TOMYCTUMOI BTpaTH Hanpyru 15%.

Pesynbratu nmepeBipkud Mepex 1Mo BTpaTi HAIIPYTH NPUBOASTHCS B Ta0OI. 2.5.
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Tabmur 2.5 - [lepeBipka Mepex Mo BTpaTi HAPYTH

(2€'2) % ‘N ‘THBLIT BH
nikdieH eredig

34,6
151
116,3
19,7
66,0
12,6
116,3
19,7

(62°2) @ ‘NV ‘NIHELIY BH
niAdien eiedig

12,1
5,3
40,7
6,9
23,1
4.4
40,7
6,9
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2.6. Bu6ip TpancdopmaTopiB Ha miIcTaHUisAX CNOKNUBAYiB

YcTaHoBKa Ha MiACTaHII JABOX OJHAKOBUX TpaHC(hOpMATOpiB 3abe3rnedye
MIHIMQJIBHO HEOOXITHY HAMIMHICTh eJNeKTporocTadanHs croxkmBawiBe [ 1 11
KaTeropii 1 € €KOHOMIYHO HaWOLIbII AOUIBHUM pimeHHaM. [Ipu BigKIHOYEHHI
OTHOTO TpaHchopMaTropa TMEpPEeBaHTAKEHHS Jpyroro TpaHchopmaTopa, o
3aIMIIAETHCS Y POOOTI, He MOBMHHO nepeBuiyBatu 40%. HeoOxiHa MOTYKHICTh

TpaHchopMaTopiB (S,,,,5y ) LOPIBHIOE

S0 =(0,6—08)-S =0,7-S , (2.33)
(] S - noBHa HOTY)KHiCTB By3jJla HAaBAHTAXXCHHS B p€>KI/IMi MaKCHUMAJIbHUX

HaBaHTAXEHb.
Hust By3na Nel mnoBHa NOTYXKHICTh BYy3JIa HaBaHTAXKEHHS B PEXKUMI

MaKCHMMaJIbHUX HaBaHTakeHb, MBA,
P

S =
17 cosgy

=18/0,821=21,9 .

Heobxinna moTyxHicth Tpanchopmaropa, MBA,

SHeO6x1: 0,7 . 8120,7'21,9=15,3.

Ilo BemuumHi S,,,; BHOMpAOTH TpaHCHOPMATOPH 3 HAHOIHKYUM
CTaHJAapPTHUM 3HAYEHHSIM HOMIHAIBHOI MOTYXHOCTI S,,, . g Bysma Nel

BuOUpaeMo 1o T1abn. A.7 tpanchopmartop triy TPJIHC-25000/35. HominanbHa
MOTYXHICTh TpaHcopmaropa

S,m1= 25 MBA.
Aximo onauH 13 BUOpaHUX TpaHCHOPMATOPIB BIAKIIOUAETHCS B aBapiitHOMY

peKUMI, TO TIEPEBAHTaKEHHA JApPYroro BHOpaHOro TpaHcdopmaropa, IIo
3IIUIIAETHCS Y poOOTi, HE MOBUHHO TiepeBuiiryBatu 40%.

Benuunna nepeBaHTa)XKeHHS! BU3HAYAETHCS B aBapliHOMY PEXUMI:
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AS =

S, -S

HM 1 00% (2.34)

HmM

Jnisa By3na Nel Benn4urHa repeBaHTaKEHHS B aBapiitHOMY pexuMi

AS; = 1= Sumt .100%=(21,9-25)-100/25=-12,4 %< 40%.

uml

JlotpumanHs ymoBa (2.34) mo3Boiisie 30€perTd TEPMiH CIYXKOM i30SIl

TpaHchopmaropa B Mexax HopMmaTuBHOTO. [Tapamerpu Tpanchomaropa 6epemo i3

Tabmuup A.6, A.7.

Pesynbraty po3paxyHKy nOpu BUOOpl TpaHC(OpMATOpIB HPHUBOAATHCS B

Tabn. 2.6., Bubip TpanchopmatopiB —y Tadmi. 2.7.

Tabmuis 2.6 - Pesynbratu po3paxyHKy mpu BUOOpi TpanchopMaTopiB

" S .0 om -

M - T S < e X
S o o = 2 > M
> - B> e %% ;.Qm = Q.
< =0 o = = < O &42 o = = -
= Hoc O < = B o o = & D S =
3 | o 5.x S=T =R - RS TS 5« T g
> 3 S T 9 3 T3 =g &
m T > A R = %2 H 5 )

s |22E- 2228 | 8« | 29| cEx| 2
= |EE8- oEZ=¢ 2 2 m o d S 5o | 37
< S E & EE 2 = =2 =S YIS =
@ :D%Lo s O © =« ,OEE NS E 9 \Q Rl
> | S K 3 = X & g T s S & s Z S
= T 3 o 2 S &< o0 H S TS H ° =
Q| 8 E & = 5 5 M 2 =R S I T =
= SR ~ o > 5 x5 T < e
£ |ESE < EE° c = e&| EE z 2
T < < S O S O B> DE’ %»—Q Ei
T g A E S = = I H E g, _=
Q S T o T c D

5 : ¢ =| £8 | g

= = & O 2 i

1 18 12,5 21,9 15,3 35 10

2 11 6,8 13,0 91 35 6

3 24 17,4 29,6 20,7 35 10

4 13 9,3 16,0 11,2 35 10
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Taomurs 2.7

Bubip tpancdopmatopin

‘mxdd Awonuidese g edorendodonedr
KHHOXEBLHEodo BHURUIOY|

36,9
30,0
18,4
0,0

%
%
%
%

0%' miAduen sunesowrArad muned 1955 |15 |G
x| X X | X
| ©O O |0
H +H H +
deax ‘0() OARIHIBWEH OIIl
. Lo
‘edorendoonedr 4rormKALon BHENINEY| K| Q | N |
WO ‘ty ‘edorenwdodonedr dino uMHENLINEY | < M, - |<
O A | 5 |0
N ‘1Y ‘edorewdogonedr dimo yunany|L| & | & |
ol o | o |c
‘HdI our‘qarorLded eaodHAXRdEO] sl gl vl
®» W »®
% ¥ | ‘Arox 01010010X WAALD) 0| o | B |
ol o | o |c
LdA 7d AHUX UIULJULNUX MNLEULYH]
< 0 [d
N[ IO <+ [N
Ly “1q BHHRMUWRE 010ML0d0oN Hiedyrg| ol o | 2 lo
| © — |00
% YN BHERXHNEE o1odLodoN BIAIEH| 2| © | v |2
—| © | o |d

g1 ‘eIAdLIBH BHAI'BHINOH EHI'OdA))

36,75/6,3
36,75/6,3
36,75/6,3
36,75/6,3

VAN S ‘4LOIHXALOL BHILBHINOH

16
10
25
16

dorendodoned |

TJTHC-16000/35
TJIHC-10000/35
TJTHC-16000/35

TPIHC-
25000/35

eIreAd BHHRIAHOWU R

1
2
3
4

PB 141.174.009 N3

N3m.

Jlnct

No nokym. Moanuce | daTa

Jlnct

44




2.7. Po3paxyHOK BTpPAT NOTYKHOCTI i eJleKTpoeHeprii

Btpartu ckimagaroThes 13 BTpaT y JiHIAX 1y TpaHchopMaTopax.

2.7.1. BTpaTu moTy>KHOCTI Ha IUISHKAX y JIIHISAX BU3Ha4YaroThcs, MBT:

2
Syi RJzaHL;
APy = = ,
U OLIH n

1€ - Spj;; - NOBHA MOTY>KHICTh IUISIHKM, MBA

2 2
Soizi =\ Poin +Qoin -
Uiy, - CTaHOapTHA Hampyra autsHi, KB, ( mpuBexeHo y tabm. 2.1.);

R sany ~ @KTUBHUH OMIP OJJHOTO JIAHIOTa HA JIIAHIL, (tabim. 2.5.);

N - KUJIBKICTh JIAHITIOTIB HA IijsHI, (Ta0m. 2.5.);
Paiﬂ - aKTHBHA MTOTYXXHICTh IiasHKA, MBT, (Tabm. 2.5.);

Q,;, -~ PEAKTUBHA MOTYKHICTh HinsHku, MBAp, (tabu. 2.5.).

Hanpuknan, moBHa MOTYXHICTh AiasHKU A-1, Bapiantl ,MBT,

Soim = \ sziﬂl + deijzl =(18,82+12,72)0’5:22,7.

Brpartu notyxxnocTi Ha ninsHii A-1 (Bapuast 1), MBT,

2

. R

APy =( Soisdl J Zranydl _ o5 7/35Y2.4,5/1=0,68,
Uit N1

Btpatu enextpoeneprii Ha AUISHII MEPEKi BU3HAYAIOTHCS:
AWoiz = APyjy - 7,
1€ 7 - 9aC MaKCUMAaJIbHUX BTpaT, TOJIHH,
TM

7 =(0124+— )2 .8760=(0,124+6720/10000)2-8760=5550.
10000

(2.35)

(2.36)

(2.36)

(2.37)

J€ T M- TpI/IBaJ'IiCTB BUKOPHUCTAHHSA MAKCHUMAJIbHOI'O HaBaHTAXCHHA lIiJ'ISIHOK

Mepexi, TOJUH, (BUX1IHI JaHHI IPOCKTY).
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s ginsgHku A-1 BTpaTu eneKTpoeHeprii
AWyin41 = APyiq1 - 7=0,68-5550=10506 MBTroz,

PesynbpTaT po3paxyHKy BTpaT MOTYXHOCTI U enektpoeHeprii B JIEII
IpUBOATHCS B Tabm. 2.8.

2.7.2. Btpatu y tpanchopmaropax.llpu po3paxyHKy BTpaT MOTY>KHOCTI B
TpaHchopMaTopax IOLIJILHO BU3HAUUTH BTPATH AKTUBHOI MOTYXKHOCTI B CTall

(manmpukian s Bysna Nel), MBT,

APy =Ny - Py -107°=2:21,0-107%=0,042. (2.38)
zie Ny, - KUIBKICTD OAHOTUITHUX TPAHC(OPMATOPIB Ha MiACTAHIIL, INT. Y HAIOMY
TIPUKJIIAII nmp1:2.

P,1 - HOMIHaJBbHI BTpaTH XOJOCTOIO X0y TpaHchopmaropa ans By3na Nel

(katanoxHi qaHH1), kBT, 13 Tab. 2.7.

BTpaTH aKTUBHOI MOTYKHOCTI B M/l TpaHchopmatopiB it By3na Nel, MBt
1 S 2
AP, =——Py- (ilj .1073=(1/2) 85,0-103-(21,9/16,0)°=0,080 MBr, (2.39)
nmpl Sia
ne P, - HOMIHaIBHI BTpaTH KOPOTKOIO 3aMUKaHHS TpaHcopmaTopa Ijs By3ia

Nel (karanoxHi nansi), kBT, 13 Ta6:1.2.7,
S{ - crokuBaHa MOBHA MOTYXKHICTh HaBaHTaKEHHS By3na Nel y MakcHMallbHOMY
pexumi, MBA, (Tabi. 2.6);

S,1 - HOMIHaJbHA MOTYXHICTh TpaHchopMaropa Mg By3zna Nel mo karasory,

MBA, (Tabmn. 2.7).
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Tabmums 2.8 — Po3paxyHOK BTpaT MOTYKHOCTI Ha TUISHKAX Yy JIHIAX
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CymapHi BTpaTth y Tpanchopmaropax Bysna Nel, MBT,
APyp1 = AP + AP, 1 =0,042+0,080=0,122. (2.40)
Btpatn enexrtpoeneprii B  TpaHcdopMmMaTopax OKpeMoOi  MiACTaHIi
BHU3HAYaroThCsa, MBTTO1 !

AW,y = AWy, + AW, = APy, - T+ AP, - T, (2.41)
ne T —yac pobotu TpanchopmaTopiB y poiii, 8760 ronus;
T - yaC MaKCHMaJIbHUX BTpAT, TOJIMH,

7= (0124 + k‘ﬁf .8760=(0,124+6720/10000)>8760=5550,  (2.42)

0€ T ipoxye - TPUBAIICTh BUKOPUCTaHHA MAKCHUMAaJIbHOI'O HABAaHTAKEHHS
CHOYKUBAYMB, Y POEKTI
T cnooe =T ,=6720 rog/pix.
Brpatu enextpoeneprii B Tpancpopmaropax niactanuii Nel, MBT-roz

AW,y 1 = AW,q + AW, g = AP - T + AP, 1 - 7 =0,042-8760+0,080-5550=811,9.

Po3paxyHok BTpat y TpancopmaTopax npuBeneHo y Tadmn.2.13.
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M1d/ ror.Lg]|
‘dowduip 7 “nrodom xedorewdoponedl]

4 111doHdodixors niedid tHdewA)

2720,5

Mid/ ror.Lgn]
‘dutpn 7 “erreka xedoremwdodonedy

g 1adonsodiyors uredid iHdeWA)

811,9
537,1
764,9
606,6

LN
‘dowdui g7 ‘vcodow xedorewdodonedd]

€ 1L00MXALON uiedid tHdeWA))

0,404

LGN ‘g ‘ereka xedorenwdodonedy

€ 1Lo0mKALon uiedig 1HdewA)

0,122
0,080
0,117
0,085

LN ‘g ‘erehd gaidorewdodonedy

I 9 LLOOHXALOL nredig

0,080
0,051
0,081
0,043

LN ‘g ‘ereAd aidorewdodonedy

II'BL) € LLOOHXALON uredig

0,042
0,029
0,036
0,042

Lg ‘g ‘tdorewdodonedL A BHHRMUNES

oxoMrodox uredid IHIIBHINOY|

85,0
60,0
115,0
85,0

gy g ‘tdoremdogonedr

K A0X 0101001r0X Mledid IHIIBHINOH]

21,0
14,5
18,0
21,0

VAN 'S
‘Aiorrerex ou 1rekd A edorewdogonedy
9LOTHXALOII BHIIBHINOH|

16,0
10,0
25,0
16,0

VAN ‘S ‘Tankad AWOHIIrEWHONEIN

A eIreAd BHHOXBLHRICH]
9LOIHXALOLL BHEOL BHEEXOLL))

21,9
13,0
29,6
16,0

Tabmuis 2.9 — Po3paxyHOK BTpaT MOTYKHOCTI y TpaHchopmaTopax

BIreAd KHHRIAHOWHURH]
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2.7.3. BTpatu B eleKTPUYHOI MEPEK1 BU3HAYAIOTHCA:

N3m.

AP yep =APyinyep + APy (2.43)
neAP,,AP,,, - BIpaTH B JIiHisX i B TpaHcopmaTopax,(tadi.2.8, 2.9).
Btpatu notyxHocti ans Bapianty 1, MBrT,
AP yiep1 = APyinyep1 + APy, =14,89+0,404=15,29. (2.44)
Btpatu noryxxHocTti jyis Bapianty 2, MBT,
AP yops = APpigyieps + APy =15,02+0,404=15,42. (2.45)
Brpartu enexrpoeneprii s Bapianty 1(ta6:m1.2.8, 2.9), MB1/pik,
AW 0p1 = AW yinep1 + AW,y =82662,00+2720,5=85383. (2.46)
Brpartu enexrpoeneprii anis Bapianty 4(ta6n.2.8, 2.9), MB1/pik,
AW yepa = AW yinneps + AW 4 =83350,00+2720,5=86071. (2.47)
et
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PO3JILT 3

KOMIIEHCALISI PEAKTUBHOI NOTYKHOCTI

4.1. Budip koMneHcaniiiHuX NpucTPoOIB

Onniel 3 HaOUTBI e(DEKTUBHUX 3aXO0/IB IS 3MEHIIEHHS BTPAT MOTY>KHOCTI
€ KOMIIEHCAI[lsl PEaKTUBHOI MOTYXHOCTI, KOJM JIKEpesla PEaKTUBHOI MOTYXHOCTI
BCTaHOBIJIIOIOTHCS MOOIN3Y cnokuBayiB. [lpyu nboMy Mepeka BULIE MiJKIIOUEHHS
komneHcytoun npuctpoiB (KII) po3BaHTakyeTbCsl Bl NPOTIKAHHS PEAKTUBHOI
noTtyxHocti. Ile Beae 10 3MEHILEHHS CTPyMy B MEpexi 1, SIK HACHIJIOK, [0
3MEHIIICHHSI BTPAT aKTUBHOI MOTY>KHOCTI AP, 3MEeHIIeHHS BTpaT eJIeKTpOCHeprii
AW , 3meHmieHHs BTpaT Hanpyru AU . BuOip moTy>KHOCTI perjiiaMeHTyeThes [4,
5]. 3 eKOHOMIYHOI TOYKH 30py HAWOLIBII €KOHOMIYHOIO € CIIOKMBAaHA PCaKTHUBHA

NOTY>XHICTb BY3JIOM HaBaHTaxeHHs Q. , Ika BU3HAYAETHCS 3a GOPMYJIOLO:
Qex =P 190 (3.1)
ne P - MmakcuMalibHe 3HAYCHHSI aKTUBHOI TTOTYKHOCTI By3/1a HABAaHTAKCHHSI,

tg@,, - EKOHOMIUHE 3HAUYEHHS TaHI'€HCA, 110 3a/1a€ThCS ISl EHEPrOCUCTEMHU B
3aJIEKHOCT1 BiJl BUIIOI Hampyrd Mepexi. Jlius KuBWIbHOT Hampyru 35 KB
1094, =0,23; 110 kB — tg¢,,=0,28; 220 kB - tge,, =0,32.

s mepexi U, =35 kB npuiimaemo

tgp.= 0,23
JUid oTpuUMaHHS E€KOHOMIYHOIO 3HayeHHs Q¢,, B Mepexi, W0
MPOEKTYEThCS, Tpeba ycTaHOBUTH KoMmneHcyroun npucTpoi (KIT) 611 cnoxkuBadiB
(Ha TIACTaHINSAX) HA CTOPOHI HU3BbKOI Hampyru. PeakTWBHA MOTY>XHICTb

koMrieHcyrouux npuctpoiB KII BuzHauyaeThes 3a hopmylioro:
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anp = Q - QeK , (32)
ne Q - MakCHMaJIbHE 3Ha4ECHHS PEAKTHBHOI IIOTY)KHOCTI By3J1a HABAHTAKCHHS.
OueBuznHo, mo skmo Q <Q, , TO HEOOXiAHOCTI B KOMIEHCALIi

PEaKTUBHOI MOTYHOCTI HEMAE.
Haiiyactime Ha CHOXMBYMX TMIACTAHIISIX Yy SKOCTI KOMIIEHCYIOUHX
npuctpoiB KII BUKOpUCTOBYIOThCS KOHJIEHCATOPHI OaTapei y BUII KOMIUIEKTHUX

ycraHoBok tuity KY. 3rigno [6, 7] ixHi HOTYXHOCTL Q) PIBHI: IPH BTOPHYHOI

(HM3bKO1) HaIpyru

U,,=6 xB-0,3; 0,4; 0,45; 0,675; 0,9; 1,125; 1,35; 1,8; 2,7 MBAp;
npu U,, =10 kB - 0,4; 0,45; 0,675; 0,9; 1,125; 1,35; 1,8; 2,7 MBAD.

Y Bumaaky Qupup <Quumin , Kommencytounmin mpuctpii  KIT  ne

BCTAHOBIIFOETHCS.
BusHauuBIIM  pO3paxyHKOBE 3HAUEHHS TMOTYKHOCTI KOMIIEHCYIOUMX

MPUCTPOIB Q,, , HEOOXINHO MiNIOpaTH KOMIUICKTHI KOHACHCATOPHI YCTaHOBKH

Uit 11 peamizaiii, a00 BU3HAYUTU KUIBKICTh OKPEMHMX KOHIEHCATOpIB, SAKUMHU
pPO3paxyHKOBA MOTYKHICTh KomneHcyroun npuctoiB KII moxe Oyt peanizoBaHa.
Axmo miactaHiis 2-X TpaHcpopMaropHa, To mpu BuOOpi komruiekTHHX KII
HEOOXITHO Mam'siTaTd, 110 BOHMU MOBHHHI OyTHM PO3HECEH! Ha MIiJCTaHLIi Ha JBi
CEKIIii IIMH 31 CTOPOrd HU3bKoi Hanpyru 6-10 kB, TO6TO iXHS KUIBKICTh TOBUHHA
Oytu kpatHa aBoM. [Ipu BU3HAUEHHI KUIBKOCTI OKpPEMUX KOHACHCATOPIB YUCIIO 1X
NOBUHHE OyTH KpaTHE 6, TOMY 1110 BOHU OyayTh PIBHOMIPHO pO3HECeH] 1o (a3zax i
[0 CEKIISIX IIMH.

TakuMm yuHOM, MOTYXHICTh KOMIeHCytounx npuctpoiB KII posnoninserscs
HapiBHO Ha KOXHY cekiiro muH 6-10 kB miacranmii [IC, TOOTO KUIBKICTh
onHotunHux KII moBuHHa OyTu KkpatTHa 2 1pH JBOXOOMOTYBAJBHUX YU
TPHOXOOMOTYBaJIbLHUX TpaHchopmaTopax, yu aBTOTpaHcPopMaTopax,

BcTaHoBmoBaHuX Ha miactadiii [IC (manpuxnan, tury TM, TMH, T/IH, T/ITH,

Jlnct

Pb 141.174.002 113

N3m.

et Ne noKym. Noanuce | Oata

52




ATIALTH), 1 kpatHo 4 — mpu TpanchopMmaropax 3 PO3MICTUICHOID OOMOTKOIO
HKk4oi Hanpyru (turty TPIH).
Y momanemmx po3paxyHKax BapTO BPaxOBYBaTH HE PO3PaXyHKOBY

HOTYXHICTh KOMIIEHCYIOUHMX NPHUCTPOIB Q,,, , @ BCTaHOBIEHY Q) -

[ToTyXHICTh CIIOKMBAYiB MiC/IA KOMIIEHCALll PEaKTHBOI MOTYXKHICTI B Y371

HaBaHTAXCHHA BU3HAUAETHCA:
Sipn =P +§(Q — Qe )-
EKOHOMiIIHa CIIOJKNBAaHa PCAKTHBHA HOTY)KHiCTB BY3JIOM HAaBaHTAKCHHA N(_’l

Qgx1 BU3HAYAETHCS:
QeKl = Pl 'tg(pek =18-0,23=4,1 MBAp.
Po3paxyHKoBa peakTHBHA MOTYKHICTh KOMICHCYIOUHX MpucTpoiB KIT mis

BY3J1a HABAHTAXXCHHSA Nel Bu3HavaeThCs:

QKp031 =0Q1 —Qr1=12,5-4,1=8,4 MBAp.
Bubupaemo TpudasHi KOHAEHCATOPHI yCTaHOBKHU 1uid Hampyru Uy, =10 kB

tuny KY noTyxHicTio
Qyem1= 0,40 MBAp.

Jlna tpanchopmatopa tumy TPAHC-40000/35 nBox oOMoTouHOTO 063
pPO3LICTUICHHS] BTOPUHHOI OOMOTKM (BiACyTHA OykBa P y mo3HayeHH1 THILY)
KUIbKICTh YCTQHOBOK TIOBMHHA OyTW KkpatHa 2 (aBa TpaHchopMaropu Ha
niactaniii). Tomy BuOuUpaeMo KUIBKICTh KOHJEHCATOPHUX YCTAaHOBOK IS
migcradii Nel

Nyem1= 20 T

dakTUYHA TTOTYXHICTh KOMIICHCYIOUOTO TIPUCTPOIO Ha TiacTaHIii Nel
QK(bl = nycml 'chml =20-0,4=8,0 MBAp.
Pi3HUIST MDK IOTPIOHOKO TOTY)KHICTIO KOMIICHCYIOUHX HPHUCTPOIB Q051 1

(aKTHUYHOIO MOTYKHICTIO KOMIIEHCYI0YOr0 MPUCTPOLO Ha miacTaniii Nel

AQ,,1 = Qupost =Quep 1 100, =((8,4-8,0)/8,0)-100%=5,0% < 5%.
Q

kgl
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PeaxkTuBHa moTykHicTh mifacTaHIii Nel micns koMrencarii
QKpn1 = Ql _QK¢1:12,5‘8,0 =5,0 MBAp

Po3paxyHok KoMIeHcaIlii peakTUBHOI MOTYXHOCTI 1 BUOIp KOMIIEHCYIOUHUX
MIPUCTPOIB MPUBEICHO y Ta0I. 4.1.

I3 mxepen [6, 7], i3 Taba. A.12 — A.13 migOupaemMo KOMIIEHCYIOUI IPUCTPOI
13 KOHJEHCATOpHUX OaTaped 1 KOHJEHCATOPIB TaKUM YUHOM, IO PI3HUIS MIX
MOTPIOHOM TMOTYXHOCTIO KommeHcyrounx mpuctpoiB KII B Mepexi (Ha Beix

miactaiiisnx) Quupeyy, 1 MOTYXkHICTIO BCTaHOBICHHHX KIT  Qppppyeyn,  HE

nepeBunyBana 5%. [Ipu Ttakomy BuOOpi (HaOOpi) KOMIECYHOUHMX MPUCTPOIB Y

Ta651.3.1 romyckaemo, mo Qyp5 =Qygp -

Tabmuua3.1 — KoMrieHcalisi peakTUBHOT OTYKHOCTI
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2 11 6,8 3,1 3,7 11+ (3,1
3 24 17,4 6,7 10,7 24 | +j| 6,7
4 13 9,3 3,6 5,7 13|+j|3,6
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PO3JILI 4

PO3PAXYHOK OCHOBHUX PEXXUMIB POBOTH MEPEXI

Po3paxyHOK OCHOBHUX PEKUMIB BUKOHYIOTH JUIsi BU3HAYEHHS IOTOKIB Y
JiHISX 1 TpaHcpopmaTopax, HaMpyT y BY3JIOBHUX TOUKaX Mepexi, BUOOPY METO/IB
pETyJIIOBaHHS HAMPYTH.

JI0 OCHOBHHX PEKUMIB BIAHOCATB: PEKUM MAaKCHUMaJIbHOTO HaBaHTa)KEHHS,

MIHIMQJIBHOTO HAaBAHTAKEHHSI 1 HAMOUTBII BaXKKUM MiCIIaBapIMHUA PEXKUM.

4.1. PesxxuM MaKCHMMAJILHOT0 HABAHTAKEHHS

Po3paxyHok TmOYMHAIOTH 31 CKJIAJaHHS CXEM 3aMillleHHs, OMOpIB Ta
npoBiaHocTel. g JAiHIM (IUISHOK) 1l TapaMeTpU BU3HAYEH] , BOHU NPUBEACHI Y
tabn. 2.12. CnoyaTky 300pa)KyeThCsl BUX1IHA CX€Ma B OJJHOJIIHIMHOMY BHKOHAHHI
(puc. 4.2a). TpanchopmMaTopu 3 PO3IMICIUICHOIO OOMOTKOIO HH3bKOI HAIPYTH
BBOJIITbCS B CXEMy SK 3BHYaiHI JBOXOOMOTyBalibHI. Ha cxemi BKasyeThCs
nosxuHa koxHoi JIEII, mapka mpoBOJy 1 KUIBKICTh JIAHIIOTIB, THUIl 1 KUIBKICTb
TpancopmaropiB Ha I[IC, HaBaHTaXXEHHS BY3JIB Yy pPEXKUMI MaKCUMaJIbHUX
HABAHTAXKEHb MICIISI yCTAHOBKM KOMITeHcaliiaux npuctpois KII.

Jlami  po3paxoBYIOTbCS BTpaTH TMOTYKHOCTI B JIBOXOOMOTYBaJbHHX
TpaHcpopMaTopax CIOXKUBUMX ITACTaHIIA. BoHM HEOOXimHI HE TUIBKHA IS
BU3HAYCHHS PO3PAXYHKOBUX HABAaHTaXKEHb, aje 1 HJs OI[IHKA e(EeKTUBHOCTI
3aXO/IB IIOJ0 3MEHIIEHHS BTPAT MOTY>XHOCTI B TpaHchopmaTtopax. JouiibpHO
BU3HAYUTH OKPEMO BTpaTH B cTaimi i y migi. Cxema 3aminieHHs Tpanchopmaropa

npuBezeHa Ha puc. 4.1.
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Pucynox 4.1 — Cxema 3amimieHHs Tpaachopmaropa

Po3paxyHKoBI mapaMmeTpu cXeMu 3aMillleHHsA TpaHcpopmaTopiB. Skiio Ha
NIJCTaHLIi BCTAHOBJIEHO TpaHC(OPMATOPH 3 PO3UEIUICHHSM BTOPHUHHOI OOMOTKH,
TO BOHU BBOJSTHCS B CXEMY SIK 3BUYAIHI JBOXOOMOTYBAJIbHI.

AKTUBHUI onip 0OMOTOK TpaHc(hopmaTopa BU3Ha4aeMo, OM:

2
Rt = P’<3LB£{ (4.1)
107 -S;,
PeakTuBHuii onip 00MOTOK TpaHchopmaTopa Bu3HauaeMo, Om:
2
U,-u
Xy == =0L. (4.2)
100-S,,
Jlns TpanchopMaTopiB 3 pO3UCIUICHHSIM BTOPUHHOI 00MOTKH, OM
2
Y Post _ U, -Ugy (4.2a)
r 2 o2 )
10% -§,,
A Hinsaka A-1 1 IHincranmis Nel

@
©)

—

ﬂ =P+ jQKpnl
S1=18+j5,0

Pucynok 4.1a — Cxema nuisHkd A-1 eneKTpUYHOI Mepexi
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HowminansHa peakTHBHA MOTYKHICTh, 1[0 HAMATHIYY€E TpaHchopmaTop,

MBAp,

I
Q¢ :ﬁ'sn' (4.3)

CkrnazeMo TOYaTKOBY CXEMy 3aMillleHHS. 3aMiCTh €MHICHOI ITPOBITHOCTI
BBEIEMO 3aps/IHY MOTYXKHICTh JIiHIT. B cxemi 3amiiieHHs TpancdopMaropa 3amicTh
IIyHTa HAMarHidyBaHHA BpaxyeMo rinky AS, =P, + JQ.. [IBa nanmtora niHii, 18a
TpaHchopMaTopa Ha IMiICTaHIII{ 3aMIHUMO €KBIBaJICHTHUMH

R, _M- . _X4i. R _E- _Xp
OileKe — 9 oinexe — 5 Texe — 9 Texe — 5

Jlam cknazaeMo cxemy 3aMillleHHs 3 TPUBEACHHUMHU HaBaHTAXXEHHSAMHU (PUC.
4.20). IlpuBeneHHUM HaBaHTAKCHHSIM HA3WBAEThCS HABAHTAKCHHS CIOKUBAYiB
(HaBaHTa)XXEHHS MIAKIIOYEHO A0 IMMH Hu3bkoi Hanpyru HH mincranmiit) 3
ypaxyBaHHSIM BTpaT MOTYHOCTI B 0OMOTKax TpaHcpopmaTopiB (1110 HA3UBAIOTHCA

HABAHTAXXYBaJbHUMH) 1 BTpPAT MOTYKHOCTI XOJOCTOTO XOAYy TpaHc(opMaTopiB

M1CTaHII].
Ra1/2 X /2 Ry /2 X112
A |11,4/2 16,2/2 1 0,45/2 8/2
- v - - - l
JQ6’1/2 JQ61/2 ZAle = 2(Px1 + Jch) ﬂ =P+ JQKpnl
0,24/2 0,24/2 2AS 1 =2(0,021+j0,088) ﬂ =18+j5,0

Pucynok 4.26 — Cxema 3aMilleHHs JUISTHKA A-1 eIeKTpUYHOT MepexKi
Ha migcranmisx ycTaHOBJIEHO 1O iBa TpaHcdopmaTopa (Nyy = 2).

AKTHBHA TIOTYXHICTh Ha BXOJll B OOMOTKHM TpaHC(OpPMATOPIB MiJACTAHIII]
BU3Ha4vaeThesi, MBT:

P, =(P+AP;)= (4.4)
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PeakTuBHA MOTY)XHICTH Ha BXOJ1 B OOMOTKH TpaHC(OpMATOPIB MiACTaHIT

BU3Ha4aeThes, MBADp:
Qux = (QKI’Z + AQT)’ (4.5),
ne Q,,, - peakTHUBHA MOTYKHICTh HAaBaHTAXXEHHS By3Jla y MAaKCUMAJIbHOMY PEXHUMI

3 KOMITCHCYFOYHMH TTPUCTPOsIMHE (3 Ta0J1.3.1)

[loBHa TOTYXHICTH HAa BXOAlI B OOMOTKHM TpaHC(hOPMATOpIB MiACTaHINT

BU3HauvaeThes, MBA:

Sax = Pax + 1Qar = (Pyy + APr )+ j(Quun + AQr), (4.6)
ne P,, - akTUBHA OTYXXHICTh Ha BUXO/I By3Ja Harpy3ku, MBT, (i3 Tabm. 3.1);
Qy» - PeaKTHBHA NOTYXXHICTh Ha BUXO/1 By371a Harpy3ku, MBAp, (i3 Ta61.3.1);
AP7 - BTpaTn akTHMBHOI OTYXHICTI B 00MOTKax TpaHcpopmaropa, MBT;

AQr - BTpaTu peakTHBHOI IIOTY>KHICTI B 0OMOTKax TpaHcpopmaTopa, MBap.

Brpatu akTMBHOI MOTYXHICTI B 00MOTKax TpaHcdopmaropa, MBT,

BHU3HAYaIlOTHCA:

APy = Sy (4.7)

urst mipceranmi Nel

AP71=((18%+5,02)/35%)-0,45/2=0,06 MB.

Brpatu peaktuBHOi TOTyXHICTI B 00MOTKax TpaHchopmaTopa, MBAD,

BU3HA4YaIlOTbCA:

: (4.8)

qutst iifactanilii Nel BTpaTu peakTHBHOI MOTYKHICTI B 0OMOTKax TpaHcdopmaropa,

MBAp,
AQ71=((18%+5,0%)/35%)-8/2=1,14.

AKTHBHA TTOTY>KHICTh Ha BXO[l B 00MOTKH TpaHchopMaTopiB miacTaniiii Nel

( bopmymna 4.4), MBt
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P, =(P,q + APy)=18+0,06=18,13.
PeakTuBHA MOTYXHICTH Ha BXOJ1 B OOMOTKH TpaHC(POpMATOPIB MiACTaHIIT
Nel (4.5), MBADp,
Qaxt = (Qunt +AQr1)=5,0+1,14 =6,14.
[ToBHa MOTYXHICTh Ha BXOJ1 B OOMOTKH TpaHc(oOpMaTopiB i MiACTAHIIT

Nel Bu3HauaeTncsi, MBA (4.6)

Syt = Paxt + Qa1 =(18,13+]6,14).

AKTHBHA TMOTYXKHICTh, IO TpPHUBEJEHA [0 CTOPOHU BHUCOKOi HAMpyTH,

BHU3HAYa€THCA:

Py, =Py + 2P, (4.12)

qurd macranmii Nel, MBT,
Pnpl =P, + 2Px1=18,13+2-21,O-1O'3:18,17.

PeakTtuBHa HOTy}KHiCTB, o IIpUBCACHA 1O CTOPOHHU BHCOKO1 HallpyTHu,

BU3HAYAETHCA.
Qup = Qux +2Q; (4.13)

ans migcranmii Nel, MBAp,
anl = ngl + 2Qc1:6;14+2'88,0'10_3=6,32.

[loBHa TOTYXHICTb, WO TpPHUBEJEHA JO CTOPOHM BHUCOKOI HAMpPyTH,

BHU3HAYAETHCA:
Sﬂ = Pnp + Jan = (Pex + 2Px)+ j(ng + 2QC) (4.14)

st macranmii Nel, MBA,
Snpl = Pnpl + anpl =(18,17+j6,32).
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Ra1/2 X /2
A 1142 16,2/2 1
- v - l l -
1Qq1/2 1Qa/2 @ = Pnpl + Janl
0,24/2 0,24/2 Snpl =18,17+}6,32

Pucynok 4.2B — Cxema 3aMillieHHs JUISHKU A-1 ¢ IpUBeIeHHUMH HaBaHTaKCHSIMHU

B puc. 4.2B Hemae cxeMm 3aMillleHHd TpaHc(opMaTopiB, aje 3HAYCHHS
MOTY>KHOCTI, IO CIOXHUBAETHCA, B Yy3/lax 30UIbIIEHI HAa 3HAYEHHS BTpaT
MOTYKHOCT1 OOMOTKaX 1 B CEpJIEYHUKAX TPAHCPOPMATOPIB.

Po3paxyHKOBUM  HAaBaHTAXKEHHSIM  HA3MBAEThCS CyMMa  IPUBEICHOU
MOTY>KHOCTI 1 3apsATHUX MOTYKHOCTEH JIIHIN, 10 3B’sI3aH1 3 By3JoM. Po3paxyHkoBa
aKTHBHA CIIOXKMBaHa MOTYKHICTh MijcTaHiii, MBT

P, =Py, (4.15)

Po3paxyHkoBa peakTUBHA CIIOKMBaHA MOTYXHICTh MIJACTaHI1

Q, =(Qu-Q4/2) (4.16)

o1t miacraniii Nel, MBADp,
Qpl = an1 —Qg1/2=6,32-0,25/2=6,20.

Po3paxyHkoBa crio)KuBaHa MOTYKHICTh By3Jj1a (ITiCTaHIIIT)
S_p:Pp+jQp:Pnp+j(an—Q6/2) (4.17)

st macranmii Nel, MBA,

Sp1=Pp1+ iQp1=(18,17+]6,20).

Ha puc. 4.2r npuBeaeHa cxema 3amillieHHs AUISHKU A-1 ¢ IpUBEICHHUMU

HaBaHTAaXXCHAMU
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Rap/2 X /2
A 1142 16,2/2 1

=T

Sp1=Pp1+JQp1

S 1 =18,17+j6,20

Pucynok 4.2r — Cxema 3amillieHHs IUITHKYA A-1 3 po3paxyHKOBUMH HaBaHTaXEHSIMU

Po3paxyHku st OUISSHOK Mepexi 3BoguMo 10 Tabn. 4.1. Po3paxyHKoBI
MOTY>KHOCT1 HAHOCSTh Ha CXEMU 3aMillleHHs puc. 4.3 — 4.5.

3Haro4l pO3paxyHKOBI MOTY>KHOCTI MIACTaHII, BA3HAYAEMO MOTY>KHOCTI 0€3
ypaxyBaHHsS BTpaT MOTYXHOCTEH Yy JiHISAX (MOTYXHICTh KIHUA JiHIT S, ) 1
HOTYXKHOCTI 3 ypaxyBaHHsIM BTpaT y JiHIsIX (Ha MOYaTKy JiHIT S, ).

Jons minsakm A-1

Sia= P+ Q=S 1=Py1 + jQ1=18,17+j6,20 MBA (4.18)
AKTHBHA OTYXHICTh Ha NIOYATKY JiHIi BU3Ha4YaeTbest, MBT:
P,1=Pa +AP . (4.19)
PeakTuBHA MOTYKHICTH HA TTOYATKY JIiHII BU3HAYaeThesi, MBAD:
Qm1 =Qu1 +AQ .41, (4.20)
[ToBHa MOTY>KHICTh HA MOYATKY JIiHIi BU3HAYaeThCsl, MBA:
Sp1 = Pu1 + 1Qm. (4.21)

ne APy, - BTpaTu akTUBHOI OTY>KHOCTI y JiHi1 Ha quisHul A-1, MBT;
AQ 41 - BTpaTH peakTUBHOI MOTY>KHOCTI y JiHii Ha AutstHIi A-1, MBAp.

Brpartu aktTBHOT MOTY>KHOCTI y JiHIi Ha AuisHIT A-1, MBT

2 2
APy = P'<1U+2Q'<1 : Rgﬂ =((18,17%+6,20%)/35%)-( 4,5/2)= 0,68,  (4.22)
H

ne R 41 - akTUBHHI omip 0JJHOTO MpoBoja AisHI, OMm, (3 Ta0i. 2.4, Ryuu,)

N - KUIBKICTh JIAHIFOTIB Ha IUISHII (3 Ta0m. 2.4).
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2 2
AQ 41 = PK1U+2QK1 X AL =((18,172+6,207)/35%) (15,1/2)= 1,72, (5.23)
H

ne R 41 - akTuBHHI Omip 0JHOTO MpoBoJa AUISHIN, OM, (3 Ta0I. 2.4, R,4)

N - KUIBKICTh JIAHIIFOTIB Ha IUISHII (3 Ta0. 2.4).

AKTHBHA MOTYXHICTh Ha MOYaTKy JiHii A-1 Bu3HavaeTbes1, MBT:
P.1 = P« +AP4=18,17+j0,68=18,85 (4.24)

PakTrBHa MOTY>KHICTh Ha TTOYATKY JiHIT A-1 BUu3HayaeTbess, MBADp:
Q,1 =Q,1 + AQ 41 =6,20+)1,72=8,47 (4.25)

Ra1/2 X 112
A 11,472 16,2/2 1

:l_m

h 4
Si1=Pa+1Qu Si1=Pa+iQu
S,1=18,85+8,47 m218,17+j6,20

Pucynox 4.2r — Cxema 3aminieHHs TUITHKA A-1 3 TOYaTKOBUMH 1 KiHIIEBUMH

HaBaHTAXXCHAMU

Pe3ynbTaTi po3paxyHKiB 3BOAUMO y Ta0. 4.2,
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Tabmuns 4.1 — Po3paxyHOK mapaMeTpiB CXeMH 3aMillleHHs TpaHC(HOpMaTOpiB

[To3HaueHHs napaMmeTpiB (popmynallincranmi [[lincranuf[lincran |[lincra
PO3paxyHKy, TabJI. BUX1THUX JAHHUX ) st Nol it No2  [mist Ne3  [HItist
No4
AKTUBHUI omip 0OMOTOK TpaHcdopmaropa,
Ry, Om, (5.1), (ta6ur. 2.7) 045 | 081 | 025 | 045
PeaktuBHMIT omip OOMOTOK TpaHchopMaTopa, g 1 5 g
X1,0M, (5.2), (Tabn. 2.7)
HowmiHasbHI akKTUBHI BTpaTH y TpaHchopMaTopi, 0.021 0,015 | 0,018 | 0,021
P, , MBrT, (Tabxn. 2.7) ’
HoMmiHanpHa  peakTWBHA  TOTYXKHICTh,  IIIO 0,060 0,125 | 0,088
HamarHiuye Tpancpopmarop, Q. , kBAp, (5.3), 0,088
(Tabu1. 2.7)
AKTHBHA MOTYXHICTh HAaBaHTAKCHHS
migacranmnii, P , MBT, (Tabi. 4.1) 18 11 24 13
PeakTuBHA MOTYXHICTh HABAHTAKECHHS
mijcranuii, Q,,, MBAp, MBT, 5,0 31 6,7 3,6
(Tabmn. 4.1)
Brpatn akTHBHOi MOTY>KHOCTI B OOMOTKax
Tpancopmatopa, AP, MBT, (5.7) 013 0,09 013 0,07
Brpatu peakTHBHOI MOTYXHOCTI B OOMOTKax
Tpancpopmatopa, AQr, MBAp, (5.8) 1,14 0.59 1,27 0,59
AKTHBHA TIOTYXXHICTh Ha BXOJl B OOMOTKH
TpaHcopmartopis nifcranuii, P, MBT, (5.4) 18,13 11,00 | 24,13 | 13,07
PeakTuBHAa MOTYXKHICTh Ha BXOA1 B OOMOTKH
TpaHcopmatopiB miactanmii, Qg , MBAp, 6,14 3,69 7,97 4,19
(5.5)
AKTHBHA TIOTYXHICTb, 1110 TIPUBEACHA JI0
CTOPOHHU BUCOKOI Hanpyry, P, , MBT, (5.12) 18,17 1112 | 2417 11311
PeakTHBHA MMOTYXHICTb, III0 TPUBEICHA 10
CTOpOHM BHCOKOI Hanpyru, MBAp, Q,,;,, (5.13) 6,32 3,81 822 | 437
3apsiqHa €MHA NOTY>KHICTb JUISIHKH, Q.;
0,24 0,47 0,61 | 0,25
MBADp, (tab6i. 2.4)
Po3paxyHKOBa aKTUBHA CTIOKUBaHA MOTYKHICTh
mixcranuii, P, , MBr, (5.15) 18,17 11,12 | 24,17 | 13,11
Po3paxyHKOBa peakTHBHA CIIOKMBaHA
MOTYKHICTH mifcTanwii, Q,, MBAD, (5.16) 6,20 3,58 7,92 4,25
BTpatu peakTrBHOI MOTY>HOCTI y JiHIT Ha AUIsHIL A-1, MBAp
Jluct
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Tabmuns 4.2 — Po3paxyHOK TOTY>KHOCTEH KIHIIS 1 MOYATKy JIiHIH

< Has) P

< 5; :E é :E

o t— - E = E— >

o E |5 | = 5 | E 2 > <

=) = = A9 E S ™ | & =
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an | B9 |2 | EE|EE|leS|eg - 5 S
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S S E |8 cCO| &8 S|~ |5 &

S = = g | EZIE | ESL| 5O 2 <
< B~ QS %o % E I © O n = = & 2 S m
= S < = = = S 5|8 ZIEL|EX e w = >
= S8 | v | aq S| EX|ES|&8E5 |5 |8~
Zlss | ES BN Ea| ES|SS|SE | |EG
S g~ S d|l=S .| m BE| EBE|EE|E BE| &8 = O

= E < | X5 = E | 8 K| 8 2 = E

5 A = 28 & 5| ¥ 5| & 8| &F"|E =

2 8 S8 |5 2 5| §E|EE | B | % £ |8E

<= | o> |28 < F|la HElmFE|mE=E|<a |a B
A-1| 18,17 | 6,20 2 11,4 16,2 1,72 244 | 19,89 | 8,64
A-2 | 11,12 | 3,58 2 22,6 32,0 1,26 1,78 12,38 | 5,36
A-3 | 2417 | 7,92 2 29,3 41,5 7,74 | 10,96 | 31,91 | 18,88
A-4 | 13,11 4,25 2 7,4 15,7 0,57 1,22 13,68 5,47

Po3paxyHKOBiI MOTY>KHOCTI HAHOCSITH Ha CXeMH 3aMmilieHHs puc. 4.3 — 4.6.

A HinsHka A-2

2 Ilincranmis Ne2

—

@
)

Pucynox 4.3a — Cxema niissHKU A-2 eIeKTPUIHOT MEepexi

A

T

Rpp/2

X 4012

22,6/2

32,0/2

1

Ry /2

X712

0,81/2

11/2

<=

S_Z =P +Qi<pn2

S, =11+j3,1

l

jQ32/2 jQ32/2 2ASx2 = Z(PxZ + chZ) 8_2 =P+ jQKan
0,47/2 0,47/2 2AS,=2(0,015+j0,060) | | S, =11+j3,1
Jnct
Pb 141.174.002 I13 64
Mam. | Nuct No noKym. MNoanuce | AaTa




Pucynok 4.36 — Cxema 3aMillieHHsI IUISTHKA A-2 eJIeKTPUYHOI MEepexKi

Rao /2 X 4212
A | 226/2 32,0/2 1
- v - l l -
1Q;2/2 Q212 San = Pnp2 + JanZ
0,47/2 0,47/2 Snp2 =11,12+j3,81

Pucynox 4.3 — Cxema 3aMillleHHS TIISHKA A-2 ¢ TPUBEICHHUMHI HaBAaHTAXEHIMU

Rpp /2

X 4212

A

22,6/2

32,0/2

o

SnZ = Pn2 + JQnZ
12,38+5,36

Sn2

l

Si2 = P2 + 1Qx2

S, =11,12+j3,58

Pucynok 4.3r — Cxema 3amillieHHs TUISHKA A-2 3 TOYaTKOBUMH 1 KIHIIEBUMU

HaBaHTAXXCHAMU

A Hinsaka A-3

3 Ilipcranmis Ne3

@
)

—

& =P+ QKpn3

S3=24+j6,7

Pucynok 4.4a — Cxema nuisHKU A-3 €JIeKTPUYHOI Mepexi

Uam. | Jinucr

Ne fOoKym.

MNoanwuce

[Jata
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Ras/2

X 43/2

A

29,3/2

41,5/2

jQ33 /2

0,61/2

1

="

Ryg/2

X732

0,25/2

o2

<=

-

jQ33 12

2Asx3 = 2(F)x3 + chB)

% =P+ jQKan

0,61/2

2AS 3 =2(0,018+j0,125)

S3=24+j6,7

Pucynok 4.46 — Cxema 3amillieHHs QUISHKA A-3 eJIeKTPUYHOT Mepexi

Ras/2 X 4312
A |293/2 41,5/2 1
- v .l l -
1Q;3/2 1Q;3/2 Snp3 = Pnp3 + Jan3
0,61/2 0,61/2 Syp3 =24,17+]8,22

Pucynok 4.4B — Cxema 3aMillieHHS TIISHKA A-3 ¢ TPUBEACHHUMH HaBAaHTAXEHIMU

Rag/2

X 43/2

A

29,3/2

41,5/2

=

1

l

Su3=Pu3+ 1Qu3
S,3=31,91+18,88

Sx3=Pc2 + 1Qx2

S,3 =24,17+j7,92

Pucynok 4.4r — Cxema 3amillieHHs TUISHKA A-3 3 MOYaTKOBUMH 1 KIHIIEBUMU

HaBaHTAXXCHIAMU

N3m.

Jlnct
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A Hinsgaka A-4

4 Ilincranuig Ned

@
)

Y
S_4 = Py +Qxna
S4=13+3,6

Pucynok 4.5a — Cxema AinsHkH A-4 eNeKTpUIHOT Mepexi

Raq/2

A

7,412

15,7/2

1

h 4

jQ34 /2

0,25

=

<=

Rpa/2
0,45/2

X7412
812

l

jQ34 /2

2A8x4 = 2(Px4 + ch4)

8_4 =P3+ Q3

0,25

2AS .4 =2(0,021+j0,088)

S, =13+3,6

Pucynox 4.56 — Cxema 3aMilleHHs JUISTHKUA A-4 eIeKTpUYHOI MEPEexKi

Raz/2 X 4312
A 7412 15,7/2 1
B | 'V
Q3412 1Q;4/2 Snp4 = Pnp4 + Jan4
0,25 0,25 Sppa =13,11+j4,37

Pucynok 4.5 — Cxema 3aMillieHHs JUISSHKU A-4 ¢ IpUBEIEHHUMH HaBaHTaXKCHSIMHU

N3m.

Jlnct

Ne fOoKym.

MNoanwuce

[Jata
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Raq/2 X 4412
7.412 15,7/2 1

>

?

l

Sna =Pua+ 1Qu4 Si4 =P2 + 1Qx2
=13,11+j4,25

4
S,4 =13,68+5,47 S

Pucynox 4.5t — Cxema 3amiteHHs JUISHKA A-4 3 TOYaTKOBUMH 1 KIHIIEBUMH
HaBaHTAXKECHIMU
Po3paxyHok Hampyr y BY3JIOBUX TOYKAaX MEpPEXi BHUKOHYETHhCS 3a

dbopmynamu (5.24), (5.25). Hanpuknan, qis guisHin A-1
Ui =U/4—-AU 4, (4.24)

ne U, - Hampyra mkepena »XHUBJIECHHS, [UIsI MEpexXl 3 HOMIHAJIBHOIO
Hanpyrotwo U, =35 kB U,,. npuiiMmaetscs 38,5 xB; mia mepexi 3 U, =110 kB
U ,=115kB.

[Tpuitmaemo U 4= 38,5 kB.

Brpartu Hanpyru Ha auigani A-1 AU 41 BU3Ha4arOThCS:

Pn'RAl+Qn X4

AU 4 = n N = (19,89:11,4/2+8,64-16,2/2)/38,5=4,76 kB. (4.25)
Udofc

Hampyra By3na 1 (na Bxomi miacraniii Nel) Bu3HauaeTncs, kKB:

Ul = Ud;)fc - AU A1:38,5-4,76:33,7. (426)

Jlami po3paxoByeMO BTpaTH Hampyrd B TpaHchopmaTopax MIACTaHINT 3a

3HAYEHHSMU MOTYXHOcTel P, + JQ, ., ski Oepemo i3 Tadn. 5.1, i eKBiBaJICHTHUM
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R X7

3HAQYEHHSAM JBYX OHOpIB TpaHc(hopMaTopiB Ry, :7T 1 Xpppg=—7— . Y

2

pe3yJibTaTi BHU3HAYAIOTHCA HANPyTH Ha HWXKYIH CTOPOHI TpaHCcPopMaTopiB,

MPUBECH] 10 iXHBOI BUIIIOI HAMIPYTH.

Hamnpyra, cnoxkxuBana By3iom Nel (Ha Buxoi mijgcraniii Nel 3 ypaxyBaHHSIM

BTpaT Hampyrd Yy TpaHchopMmaropax, II€ Halpyra Ha HWIXKYIH CTOpPOHI

TpaHcopMmaTopiB, HpHUBEIEHA 1O IXHbOI BHUIIOI HANPYTHM) BU3HAYAETHCS 3a

bopmyIior
U cnooel =VU1 _Aump’ (4.27)
zne - AU, - BTpaTi Hanpyru y TpaHcdopmaropax mzacTaHuii, kB.
Pex 'm"'Qex XTl
AU,,, = 2 5 2 =18,13-0,45/2+6,14-8/2)/38,5=0,82. (4.28)
6H
Hamnpyra, cnoxxuBana By3nom Nel, kB,
U rooe1=33,7-0,82=32,90.
Pesynbratu po3paxyHkiB 3B0AUMO 110 Ta0. 4.3.
Jlncr
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Tabnuis 4.3 — Po3paxyHOK HapyT y BY3JIOBUX TOUYKaX MEpExi

Jinsgaka

A-1

A-2

A-3

Hanpyra mxepena xusieHss, Ua, kB

38,5

38,5

38,5

38,5

AKTHBHA ITOTY)KHICTh Ha ITOYATKY
ninii, P, MBT, (3 Ta6m. 4.2)

19,89

12,38

31,91

13,68

PeakTHBHA MMOTYKHICTh Ha MOYATKY
ainii, Q7 , MBAp, (3 Tabi. 4.2)

8,64

5,36

18,88

5,47

KuIBKICTB JTaHIIOTIB Ha JUISHII, N,
(tabi. 2.4)

2

2

2

AKTHUBHHMIA OTIip OTHOTO MPOBOJIA
IUIAHU, Ragny, OM, (3 Ta0m1. 2.4)

11,4

22,6

29,3

7,4

PeakTuBHUI oMip OJHOTO MPOBOAA
nusHIl, X;, OMm, (Tabdm. 2.4)

16,2

32,0

41,5

15,7

Brparu nanpyru Ha ainsHi, AU 44, kB,
3 hopwm. (4.22)

4,76

5,86

22,32

2,43

Hampyra By3na (Ha BXO/1 TiACTaHITT )
Ui, kB, 3 dhopm. (4.22)

33,7

32,6

16,2

36,1

AKTHBHA TIOTY>KHICTh Ha BXOJI1 B
0OMOTKH TpaHC(HOpMAaTOpPiB
niacranuii, P,,, MBT, 3 popm. (4.9) 1
tadi. 4.1

18,13

11,09

24,13a

13,07

PeakTrBHA OTY>XHICTH HA BXO/1 B
0OMOTKHM TpaHC(hHOPMATOPiB
nincranuii, Q. , MBT, 3 hopm. (4.10)
1 Tabm. 5.1

6,14

3,69

7,97

4,19

AKTUBHUH OTip 0OMOTOK
Tpancopmaropa, Ry, Om, 3
dopm.(4.1) 1 Tabm. 2.7.

0,45

0,81

0,25

0,45

PeakTuBHUl onip 0OMOTOK
Tpancdopmaropa, X1, Om, 3
dbopm.(5.2) 1 Tabm. 2.7

11

Brpatu nanpyru y tpancdopmaropax
macranmi, AU mp > kB

0,82

0,71

0,66

0,56

Hamnpyra, ciokusana By3/10M Ha
BUXO/II TijcTanmii (Hampyra Ha
HUXK4Y1i CTOPOHI TpaHc(hopMaTopiB,
NPUBE/ICHA 70 BUIIIOT HAIIPYTH),

U cnocl> KB

32,9

31,9

15,5

35,5
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4.2. llicasiaBapiiHUil pexum

Po3paxyHOk BenmeThCsl Ui HAWOUTBII BaXXKUX peXuUMIB. s 3aMKHYTOT
CICKTPUYHOI MEpeXi 1e OOpWB AUISHKA 3 HAWOUIBIIOK TMOTYXHICTIO, JUIS
PO3IMKHYTOI JBOJIQHITIOTOBOI JIiHIT — 0O0puB ojaHOro jaHmpora. I[loTyxHICTH
CTHOXKUBAYIB, KUIbKICTh TpaHC(GOpPMATOpiB Ha MIJCTAHINAX Taki, SK 1 B PeXUMI
MaKCUMaJIbHOTO HaBaHTAXEHHS, TOMY 1 TMOTYXXHICTb Yy CXeMl 3aMilleHHsS
TpaHcPopMaTopiB OYAYTh TAKUMHU XK, IK Y MAKCUMAIBHOMY PEKUMI.

JUist pO3IMKHYTOi [IBOJAQHIIOTOBOI JIIHII HpW OOpPUBI OJHOTO JIAHIIOTA
3MIHIOETBCSI BEITMUMHA 3apsAAHOI MOTYXKHOCTI wi€i JiHii jQ,; (BOHa 3MEHIIy€eThCA
BABIYI 1 CTaHOBUTH [Q,,.; = JQ,; /2, ToMy miansarae yro4HEHHIO PO3paxyHKOBa
HOTY’KHICTb MiACTaHIli, 1 BIA0YI0Ch BIAKIOUEHHS JdiHli. Takox akTuBHUNA Rpj 1
IHAYKTUBHUM omip X 4 IUIIHKM A-1 30UIbIIyeThCs BABIUl (TaK SIK CTPYM JUIIHKU
Te€4e B aBPIMHOMY pEXUMI HE MO JIByM JaHIIOraMm, a MO OJHOMY JIAHIIOTY)
Hanpuxnan, nna nuisHka A-1 cxema 3aMillieHHST Ha puc.4.2 NepeTBOPIOETHCS Y
cxeMmy puc. 5.6. PisHuns npu aBapiitHoMy pexuMi - 3amiHa Q. /2 Ha [Q,,4;/2,
Ra1/2 Ha Rpap 1 X 41/2 Ha X 41. Lle Takok cTOCY€eThCs 1 IHIIMX AUIIHOK: A-2, A-3,
A-4,

VY aBapiilHOMYy peXuMi pO3paxyHKOBa AaKTHBHA CIIOKHBaHA IMOTY>KHICTh

nifcranmii (Hanpukian, Nel), MBrT,
Pplae = Pnp1:18,17 (4.29)

3apsanHa MOTYXHOCTh AUIAHKM A-1 B aBapiiiHoMy pexkumi (mpu oOpuBI

OJIHOTO JiaHiora), MBAp,
Quuel = % =0,24/2=0,12. (4.30)

Po3paxyHkoBa peakTHBHA CIOKMBaHa MOTYKHICTh MACTAHIIi y aBapiiiHOMY

pexumi, MBAp

Qpas=Qup — Q;ae =6,32-0,12/2=6,30 (4.31)
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Po3paxyHkoBa MOBHa CHOXKHMBaHAa TOTYXHICTH By3ia (miactaniii Nel) y

aBapiifHoMy pexumi, MBA

Spael = Ppael + jQpa81:(18’17+j6’30)' (4.32)
RaL X 41 Rp/2 X112
A |14 16,2 1 0,45/2 8/2

jQ3ael/2 jQ3ael/2 2AS = 2(Px1 + chl) ﬂ =P+ jQK‘p}’ll
0.12/2 0.12/2 2AS, =2(0,021+0,088) | | S,=18+125

Puc. 4.6. Cxema 3amimieHHs AUISHKA A-1 eIeKTprUYHOT Mepexki B aBapiiHOMY

pexuMi

Po3paxyHOK MOTy>XKHOCTEH JiHIN y micisaBapiiHOMY peXHMi 3BOJUMO 0

Tabn. 4.4.
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Tabmums 4.4 — Po3paxyHOK TOTY)XHOCTEH KIHIS 1 TMOYaTKy JiHINA Yy

miciasiaBapiiHOMY PeXXUMI

[To3HaueHHs napaMeTpiB (bopmyna JinsHka
pO3paxyHKy, Ta0J. BUXITHUX JTaHHUX ) A-1 A-2 A-3 A-4
Po3paxyHkoBa akTHBHA MOTY>KHICTb IMACTAHIIIT, 18,17 11,12 | 24,17 | 13,11
Pyep, MBT, (1a011.1) — aKTHBHA IIOTYXHICTH
KIHIS HHIT Ppgye = Py
PeakTHBHA MOTYXHICTb, 1[0 IPUBEICHA 10 6,32 3,81 8,22 4,37
CTOPOHH BHCOKOI Hanpyru, MBAp, Q,,, , Tab1.1
3apsiiHa €MHA NOTY>KHICTb JUISHKH, Q 405, 0,12 0,24 0,31 0,13
MBADp, (4.30)
Po3paxyHkoBa peakTHBHA CIIOKUBaHA 6,3 3,7 8,1 4.3
MOTYXKHICTb MiACTaHLIi, Quq),, MBAD, (4.31) -
PeaKTHBHA NOTYKHICTh KIHIS JHHIT Qg =Qpgp
AKTHBHHUH OTIp OJTHOTO JIAHITFOTA JUISHIIL, 11,4 22,6 29,3 7,4
RﬂaHl,l, OM, (3 TalJI. 24)
PeakTuBHUI omip OJIHOTO JIAHIIOTa AUTSHI, X;, 16,2 32,0 41,5 15,7
Owm, (Tabu. 2.4)
KinpkicTh JaHIIOTIB HA OUISHII, N, (TAOI. 2.4) 1 1 1 1
Brpatu akTHBHOT IOTY»XHOCTI y JiHil Ha AustHI | 3,44 | 2,53 1554 1,15
AP,zoin» MBT, (4.22)
Btpatn peaktuBHOi moTyxHOCTi y miHii Ha| 4,89 |3,59 2201 |2,44
minsHI AQ 491, MBT, (4.23)
AKTHBHA ITOTYXKHICTb Ha MTOYATKY JiHIi, P,,,, 2161 |13,65 |39,71 |14,26
MBT, (4.19)
PeakTuBHa NOTYXHICTh HAa OYATKY JHiHii, Q4 , 11,19 | 7,29 30,11 |6,74
MBADp, (4.19)
Po3paxyHOKk Hampyr y By3/70BHX TOYKaX MPUBOANMO y Tabm. 4.5.
Jlnct
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Tabmuns 4.5 — Po3paxyHOK Hampyr y BY3JOBHX TOYKax y MicasaBapiiiHOMY

peXHUMI

JlinsHka A-1 A-2 | A-3 A-4
Hamnpyra mxepena xuieHss, Ua, kB 38,5 38,5 38,5 38,5
AKTHBHA OTY>KHICTh Ha TTOYATKY JiHI1, 21,61 13,65 39,71 14,26
P,en» MBT, (Tabm. 4.4)
PeakTuBHA MOTYXHICTh HA TTOYaTKy miHii, | 11,19 7,29 30,11 6,74
Quen» MBAp, (Tabn. 5.4)
KinbpKicTh JIaHLFOTIB HA IUISAHIL, N, 1 1 1 1
AKTHUBHHUH OMIp OJTHOTO JIAHIIIOTa 11,4 22,6 29,3 7,4
AustHI, Ragny, OMm, (3 Tabm. 2.4)
PeakTuBHUI omip 0JIHOTO JIaHITFOTA 16,2 32,0 41,5 15,7
nusHI, X;, OMm, (Tabdm. 2.4)
Brpatu manpyru Ha autsHn, AU 4, 4, kB, | 11,11 14,07 62,68 5,49
3 opwm. (5.22)
Hamnpyra By3ma (Ha Bxomi minacranmii )| 27,4 24,4 -24,2 33,0
U 41> KB, 3 dopm. (4.22)
AKTHBHA TIOTYXHICTb Ha BXxoml B| 18,13 11,09 24,13 13,07
OoOMOTKM TpaHchopmaTopiB MiACTaHIII],
P 46x> MBT, 3 dopm. (4.9) 1 Tabn. 4.1
PeakTBHAa TmOTYXHiICTH Ha Bxomi B| 6,14 3,69 7,97 419
OOMOTKHM TpaHc(hopmaTopiB MiACTaHIII],
Qusex> MBT, 3 popm. (4.10) 1 Tabu. 5.1
AKTUBHUHN ortip 00MOTOK
tpancopmatopa, Ry, Om, 3 popm.(4.1) | 0,45 0,81 0,25 0,45
1 Tabm. 2.7.
PeaktuBHuUi ortip 00MOTOK
tpancopmatopa, X1, Om, 3 popm.(4.2) 8 11 5 8
1 Tabm. 2.7
Brpatn wHampyru y tpanchopmartopax | 0,82 0,71 0,66 0,56
nigcranmii, AU 44, , KB
Hamnpyra, cnokxuBaHna By3JioM Ha Buxoji | 26,6 23,7 -24.9 32,4

mijgcTaniii (Hampyra Ha HWOKYIH CTOPOHI
TpaHchOpMaTOpiB, PUBEJEHA J0 BHIIOT
Hanpyru), U ggc,; , KB
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PO3JILI 5

PET'YJIIOBAHHSA HAIIPYT'H

VY naHHOMY MPOEKTI BUKOPUCTOBYETHCS 3YCTPIUHE PETYINIOBAHHSA HANPYTH
miJi ~ HaBaHTAXEHHAM. Po3paxoByeTbcs  Ons  peXHMa  MaKCUMaJbHOTO
HAaBAHTAKEHHA 1 I MicisgaBapiiiHHUX. BUKOHYeEMO pO3paxyHOK perysroBaHHS
Hampyru Ha miactanmii Nel (K mpukiam) Juisl pexumMa MaKCHMaIbHOTO
HaBaHTAXE€HHA. PO3paxyHKu AJi IHIIKX MiICTAHIIN NpUBeIeHo B Ta0i.6.1.

baxxani piBHI Hampyrd Ha OOIll HH3BKOI HAMpPyrd BHU3HAYAIOTHCS IS
MaKCHUMaJbHOI'O PEKMMa HaBaHTAKEHHS.

Ugnare =1.05-Uy, (5.1)
ne U,,, - Bropunna HOMIHanbHa Harpyra, KB

Jns migcrannii Nel nominansHa Husbka U1 =10 xB.

baxxanuii piBeHb HaNpyTryu Ha 0OIl HU3bKOI HANPYTH, KB,

Usnarer =1.05-U,,,1=1,05-10=10,50 (5.2)
Koeddimient Tpancopmaiiii Tpanchopmaropa aiis migcraniii Nel
kg = Derl =35/10=3 50 (5.3)
HHl

JlificHe 3HaYeHHs HAIPYTU CIOKUBaviB 3 00Ky HU3bKOI HANlpyru, KB,
U
U gyl = %ﬂ‘l =32,90/3,50=9,40 (5.4)
1
JUist  peryitoBaHHS AIMCHUX Hampyr 10 piBHSA OakaHUX 3I1HCHIOEMO
MepeMUKaHHsS POOOYMX BiATayKEHb PETYJIIOBAIbHOI OOMOTKM TpaHchopmaTopa,

JIJISL YOT'O PO3PAXOBYEMO TMPOIIEHT 3MIHU BUTKIB I1i€i 00MOTKH, %0,:
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AW, % = Yot =Y guarct -100%=(9,40-10,50)-100/10=-11,0

unl

(5.5)

Jlns BuOOpY CTaHIAPTHUX BINTadyKEeHb CKIAaeMO TaOJHIIO CTaHIAPTHUX

BIATATY’)KCHb 3a 3aJaHOI0 CXEMOIO peryiioBaHHsA. CHCTEMy peryitoBaHHS
BUOHMpaemo 13 Tab. 2.7.Cucrema perymtoBanns +8x1,5%.

[IpuitmaeMo 3MiHy HAIIPYTH OJTHOTO CTYTEHS BIATATyKEHS

ka1: 1,5 %.
Bu3nauaeMo 4mnciio 1 3HaK CTyHeHeﬁ Biﬂraﬂy}i(eHHH CUCTCMHU PCTIyJIIOBaHH:A

PIIH

0,
_EAWIN 11 0/1.5=-7.33 (5.6)

* cm
cml

[IpuitMaeMo cTaHAApTHE YMCIO 1 3HAK CTYNEHEH CUCTEMHU pPEryJIIOBaHHS
PITH

ncmaH1:'7'

BuzHauaemo JilicHy Hanpyry Ha HU3bKOMY OOIll TPU BUOPAHOMY MOJIOKEHHI

PIIH, xB:

U ot =9,40/((1+(-7)-1,5)/100)= 10,50.  (5.7)

n Nemand kcml

100

emunol ~

[TopiBHIOEMO Of€pKaHy HAmpyry 3 Oaxaemoro, IS 4YOro BiA3HAYAEMO

BIJIXWJICHHS HAMpPYT

U -U
my = —cmunol _Zomarcl 46604 (10 50-10,50)/ 10,50=0,00 %. (5.8)

U omaxcl
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Tabmuusg 5.1 — PerymtoBanHs

HAIpPyTH y MAKCUMAJIbHOMY PEXKUMI

[To3HaveHHs apameTpiB
(bopmyia po3paxyHKy, TaOJI.
BHXI1JIHUX JAHHHX )

[Tigcranmis

No2

Ne3

Ne4

1. Hanpyra, cio:xuBana By310M
Ha Buxoi mijacraniii Nel (Hampyra
Ha HIDKYii CTOpOHI1
TpaHcpopmaTopis, MPUBEACHA 10
Buwoi Harpyru), U ,; , kB, (Tadun.
5.3)

31,90

15,50

35,50

2. baxxanuii piBeHb HANIPyTH HA
oou1 HU3bKO1 HApyTy, U, 1 »

kB, (5.2)

10,50

6,30

10,50

10,50

3. Koedimient Tpancopmarrii
TpaHchopmaTopa s MiCTaHIi
NQI, ki ,(53)

3,50

3,50

3,50

3,50

4. JlilicHe 3Ha4YEHHSI HATPYTH
CIIO’KMBaYiB 3 OOKY HU3BKOI
Harpyrd, U ., » kB, (5.4)

9,40

5,47

4,43

4. ITpo1ieHT 3MiHU BUTKIB
perymoBaibHOi 00MoTKH, AW; %,

(6.5)

-11,0

-13,8

-60,7

5. KoedirienT crynens
Biaramyxens, K, ;, %, (Tabim. 2.7)

1,5

1,50

1,50

1,50

6. Uucro 1 3HaK cTyneHen
BIITaTy>KCHHSI CUCTEMHU
perymosanns PITH, n.,,;, (5.6)

-7,33

-9,20

-40,47

-2,40

7. CTaHgapTHE YUCIIO 1 3HAK
CTyNEHEN BIATATyKEHHS CUCTEMU
perymoBanns PIIH, n .

8. JlilicHa HampyTa Ha HU3bKOMY
Oo11 Ipy BUOpaHOMY IOJIOKEHHI

PITH, U kB, (5.7)

CMHHOL’

10,50

6,32

11,08

10,45

8. Binxunenns Hampyr, m;, %

0,00

0,32

5,52

-0,48

9. NomycTruMi BIAXUJICHHS HAIPYT,
)
Moonir Y0

Po3paxyHok perymtoBaHHsI HAIPYTH IS MICTAsSaBapIHHOTO PEKUMa

mpUBEACHO y Tabi. 5.2,
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Tabmuns 5.2 — PerynioBaHHs HanpyTy y miciasiaBapiiiHOMY pexumi

[To3HaueHHs MapameTpiB [Tigcraniis

(popmya po3paxyHKy, TaOJI. Nel Neo2 Ne3 Ne4
BUXI1JIHMX JAHHUX)

1. Hanpyra, crio>kuBaHa By3J10M 26,60 23,70 -24.90 32,40

Ha Buxoi miacraniii Nel (Hampyra
Ha HIKYIA CTOPOHI1
TpaHc(opmatopiB, MpUBeACHA 10
BuwIoi Hatipyru), U ;4. » KB,
(Tabm. 5.5)

2. baxxanuii piBeHb HaIpyry Ha 10,50 6,30 10,50 10,50
Oomi Hu3bKOI Hanpyru, Ug,, e »

kB, (6.2)

3. Koeddirmient Tparcdopmarrii 3,50 3,50 3,50 3,50
TpaHcopmatopa JyIs miACTaHIl
Nel, k;,(6.3)

4. JlificHe 3HaYEeHHS HANPyTH 7,60 4,07 -7,11 9,26
CIIO’KHMBAYiB 3 OOKY HU3BKOI
HATPYTH, U g50,i » KB, (6.4)

4. ITpolieHT 3MiHU BUTKIB -29,0 -37,2 -176,1 -12,4
PEryJIIOBaIbHOI 0OMOTKH,
AW ;% (6.5)

5. KoedimienT crynens 15 1,50 1,50 1,50
Biaramyxess, K,z i, %0, (TaOMI.

2.7)

6. Uucro 1 3HaK CTyneHein -19,33 -24.80 -117,40 -8,27

BiATay’>KEHHS CHCTEMH
perymoBanns PITH, n,,.,,; , (6.6)

7. CTanmapTHe 4HCIIO 1 3HaK -19 -25 -117 -8
CTyIIEHEH BIATadyKE€HHS CUCTEMHU
perymoBanss PIIH, N,;.nami

8. JlificHa Hampyra Ha HU3bKOMY 10,63 6,51 9,42 10,52
Oo11 Mpy BUOpaHOMY TMOJIOKEHHI

PITH, U kB, (6.7)

A6CMHHOI °

8. BingxunenHs Hanpyr, M, ,;, % 1,24 3,33 -10,29 0,19

9. lonmycTuMi BiIXWJICHHS HAIpPYyT,
)
Mysooni» %0
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PO3JILI 6

PO31LI 7

OXOPOHA IIPAIII

6.1 AHaJji3 He0e3nmMeYHNX YHHHUKIB

6.1.1 Ha manpueMcTBax Ha CaMOMNOYYTTS Ta CTaH 3J0POB’S JIIOJWHHU
BILJIMBAE PsiJl HACTYITHUX HEOE3NEYHUX 1 IIKIIJIMBUX BUPOOHNYUX (PaKTOPIB:

a) g13uuH1 (hakTOpH:

- pyXOMI MallliHU Ta MEXaH13MU (KOHBE€EPH, BAHTAXKH1 M1AHOMHUKN);

- TJIBUIIIEHA 3aMWJICHICTD 1 3ara30BaHICTh MOBITPS poOOYOi 30HU (MOKIUBO
pu 00CIIyroByBaHHI OKPEMHUX BHUIB TEXHOJOTIUHOT'O 00IaHAHHS);

- MmiaBUIIEHa a0o0 3HWXKEHAa TeMIeparypa TMOBEpXOHb OOJIaJHAHHS,
MaTepianiB, MUIOYUX PIIUH;

- M1JIBUIIIEHA TeMIIepaTypa MoBITPsl poOOUO0i 30HHU;

- TIIBUIIEHE 3HAYCHHS HAMNPYTH B EJICKTPUYHOMY JIAHIIO31, 3aMHUKaHHS
SKOT0 MOK€ BIJIOYTHCS Yepe3 TII0 JIIOJIUHY;

- IMABUIIEHUH PIBEHb CTATUYHO1 €JICKTPUKHU

- MIJBMILEHUNA PpiBEHb IIyMy Ha poOoyoMy Micll Ta BiOpaliiiHe
HABAHTA)KECHHS Ha MPaIliBHUKA;

- BIZICYTHICTb a00 HecTaya MPUPOIHOTO CBITJIA;

- HEJIOCTaTHS OCBITJIEHICTh pOOOUOT 30HU;

- M1JIBUIIICHUNA PIBEHb €IEKTPOMATHITHUX BUIPOMIHIOBAHb;

0) xiMI4H1 (haKTOpH:

(XiMI4HI pPEYOBWHH, IO MPOHUKAIOTH B OPraHi3M JIIOAUHU Yepe3 OpraHu

JUXaHHS, ITYHKOBO-KUIITKOBUN TPAKT, MIKIPHI MOKPOBU Ta CIM30B1 000JIOHKH):

- TOKCUYHI:
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OKCH/JI BYTJICIIO, IBOOKHUC BYTJIELIO, CIIUPT €TUIIOBHIA;
- IOJJPA3HIOBAIbHI:
OKCHUIW a30Ty, akKpoJieiH, amiak; BWINI CIUPTH; AIXJOpeTaH (CKIaau
JIETKO3aMMHUCTUX 1 TOPIOYUX PIANH);
B) 1Icux0(1310J10T19YH1 YNHHHUKU
- B&XKKICTb TPYJOBOTO MIPOIIECY:
¢i3uuHe Ta AMHAMIYHE HaBaHTAKEHHS 3a 3MiHY, Maca BaHTaxy, IO
HiAHIMAEThCS, CTEPEOTUITHI poO0Ul PyXH, CTATUYHE HaBaHTAKEHHS, poboya 1mo3a,
HaXUJIU KOPIyCY, MEPEeMIIIEHHS B TPOCTOP1 (IEPEX0/I1, 3yMOBJICHI TEXHOJIOTTYHUM
IPOLIECOM MPOTATOM 3MIHH);
- HaNpy>KEeHICTh TPYAOBOTO MPOLECY:
IHTEJIEKTyalbHl HABAaHTAXXEHHS, CEHCOPHI HABAHTAXKCHHS, EMOIiiHI
HABAHTAKEHHS, MOHOTOHHICTh HABAaHTAXXEHb, PEKUM POOOTH.
3a0e3neuyeMo Oe€3leYHUN PIBEHb BIUIMBY MOCTITHOTO MAarHiTHOrO MOJs,
pIBEHb €JIEKTPOCTATUYHOIO TOJs, PIBEHb HAMNPY>KEHOCTI E€JIEKTPUYHOrO IMOJIs
npomuciioBoi yactotn (50 T'm), piBeHb HANpPYyXEHOCTI MAarHITHOIO TOJIs
npomuciioBoi 4yactotu (50 I'm), piBHI BIUIMBY €JE€KTPOMArHiTHUX IOJIB
paaioyvacToT SIK1 HEe TIOBUHHI MEPEBUIIYBATH IOy CTUM1 3HAYEHHS.

@i3uyHl Ta XIMIYHI (AKTOpPH, SKI CYNPOBOKYIOTH POOOTH 3 PYUYHUMHU
IHCTpYMEHTaMH:  BiOpailisi, IIyM, CHUJIOBI XapaKTepUCTUKH, EPrOHOMIYHI
XapaKTePUCTUKU TPYAOBOTO MpPOILIECy, TeMIIepaTypa pyKOsTOK, TEIJIONPOBIAHICTh
Martepially pyKOsITOK, MapaMeTpy CTBOPIOBAHOTO MIKPOKJIIMATy, BMICT IIKIJIJTUBUX
pEUYOBHH y poOOUii 30HI HE TOBWUHHI TEPEBUIYBaTH BCTAHOBJCHI TIrl€HIYHI

HOPMHU O€3MEeKU PYYHUX IHCTPYMEHTIB Ta POOIT 3 HUMH.

6.2 3arajibHi BUMOTH OXOPOHU Npaiti

Jlo poboTH €IeKTPOMOHTEPOM JOIMYCKAKTHCS 0coOu He Mojoie 18 pokis,

K1 TPOMIUIM MEIUYHUM OTJISi[ MpU BCTYI HA POOOTY, BU3HAHI NPUIATHUMU JIs
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BUKOHAHHS 3a3Hau€HOi pOOOTHM Ta oOAepXkajld TMOCBIAYEHHS NIPO HAsSBHICTD
KBaTi(DiKaliMHOI TPYIH 3 €IeKTPOOE3NeKH He HUKYE TPEThOI.

EnexTpoMoHTEp, SKOr0 NpUIMalOTh Ha POOOTY, MIOBUHEH MPOWTH BCTYIHHUI
THCTPYKTaXX 3 OXOPOHHM Tpailli, OyTH O3HAWOMJICHUN MiA PO3MUC 3 YMOBaMH Tpaill,
IpaBaMu Ta MiJbraMu 1010 poOOTH B MIKIIJIMBUX Ta HEOE3MEYHMUX YMOBAX Iparii.

[Tpo mpoBeneHHs BCTYMHOTO IHCTPYKTaXy Ta 1HCTPYKTaXKy Ha poOodOMy
MicIl poOJAThCA BIANMOBIAHI 3amucu B JKypHam peecTparii  BCTYIHOTO
IHCTPYKTaXy 3 NMHUTaHb OXOpOoHHW mpari 1 XKypHani peectparlii iHCTPYKTaXiB 3
MUTaHb OXOPOHH TIPalli.

[ToBTOpHMIA IHCTPYKTAX 3 TIPABUJI 1 MPUITOMIB O€3MEYHOTO BEIEHHS pOOOTH 1
OXOPOHH TIparli eIeKTPOMOHTEP TOBHHEH MTPOXOIUTH:

— IEepIOINYHO HE PiJIIIe OAHOTO pa3y Ha KBapTall;

— TpU HE3aI0BUTbHUX 3HAHHAX 3 OXOPOHU Mpalll HE TMI3HIIIEe MICAYHOTO
CTpOKY;

— Yy 3B 53Ky 3 JOINYILEHUM BUIIAJKOM TPaBMaTU3My a00 MOPYLIEHHSIM BUMOT
OXOPOHH TIpalli, 0 HE MPU3BEIIO 10 TPABMHU.

EnexkTpoMOHTEp MOBHHEH MpaloBaTH B CHELOJA31 Ta IHIIMX 3aco0ax
IHIUBIyaIbHOTO  3aXMCTY: JICICKTPUYHMMHM pyKaBHUKaMH, KHJIUMaMu 1
JTICIEKTPUYHUMHU ~ KajlomamMu abo 0oTamMu, a TakOX 1HCTPYMEHTaMH 3
130JJbOBAHUMHU PYUYKaMHU.

EnextpoMoHTEpy 3a00pOHSAETHCS KOPUCTYBATUCH 3aXUCHUMH 3ac00aMH, K1
HE MPOWIIUTA BCTAHOBIEHUX BUIIPOOYBaHb, @ TAKOXK TAaKUMH, Y TKUX MUHYB CTPOK
YeproBOro BUMIPOOYBaHHS.

VYci MOHTaXHI 1 peMOHTHI poOOTH Ha €JIEKTPUYHUX Mepexkax 1 MPUCTPOsX
(a60 moONM3Yy BiJl HUX), @ TAKOK POOOTH IO MPUETHAHHIO 1 P03’ €JHAHHIO MTPOBO/IIB
eJICKTPOMOHTEPU MOBUHHI BUKOHYBATH 32 YMOB 3HSTOI HAIIPYTH.

EnextpoMoHTEp mnpu peMOHTI 1 OOCIYyroByBaHHI €JIEKTPOYCTATKYBaHHS
MOBUHEH 3aCTOCOBYBATH PY4HI IEPEHOCHI CBITUIILHUKHU.

EnekTpoMOHTEp TMOBHMHEH BKIIOUATH Yy MEpEXKY EJICKTPOABUTYHH,

CHCKTPOiHCTPYMCHTI/I, npuiiagn  CJICKTPUYIHOI'O OCBITJICHHS 3a JOIIOMOI'OIO
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NpU3HAYEHUX JJIS HOTO amapaTiB 1 NpuiaiiB (KHOMOK, pyOUIbHUKIB, BUMHKAYiB
aBTOMATHYHHX, ITyCKa4iB MarHiTHHX).

6.3 3axoau U100 MOKEKHOI 0e3MeKH

VY enekTpoMexaHIyHI MPOMHUCIOBOCTI BUHUKAIOTh B OCHOBHOMY ITOXKEXI,
MOB'sI3aH1 3 €JIEKTPUYHUM YCTaTKyBaHHSIM. A came:

Kopotrke 3amukanHga. CTpyMH KOPOTKHMX 3aMHUKaHb JOCATAIOTH JIyXkKe
BEJIMKUX BEJMYMH, 1[0 CYMPOBOJKYE IX TEIUIOBI 1 JUHAMIYHUN BIUIMBH, 11O MOXKE
BUKJIMKAaTH pYyHHYBaHHS €JIEKTpOOOJaqHAHHS, 3aWMaHHA 13008ii 1 T. .
[TpodinakTHYHUM 3aX0JJ0M, KU TONEpeIKae KOPOTKI 3aMUKaHHS, € TIPaBUIIbHUI
BUOIp MPOBOJIIB, MAILIMH 1 aapariB, CBOEYACHI MPOPUIAKTUYHI OIJISAIA, PEMOHTH 1
BUIIPOOYyBaHHs. [|J1s1 IIBUIKOTO BIAKIIOYEHHS CTPYMIB KOPOTKOTO 3aMUKAHHSA
CJIyaTh TUTABKI 3alIO0DKHUKH ¥ aBTOMAaTUYHI BUMHKAYI.

[lepeBaHTaK€HHSI TPOBIIHUKIB CTPYMAMH, 10 NEPEBUULYIOThH IOy CTUMI 32
HopMaMu 3HaueHHS. [1lo0 yHHKHYTH TiepeBaHTa)K€HHS TIpU MPOEKTyBaHHI
EJIEKTPOMEPEXK HEOOXIAHO MPaBUIILHO OOMpATH MEepeTUuH ApoTiB. Jlns 3axucty
IPOBO/IIB B/l MEPEBAHTAKEHHS 3aCTOCOBYIOTH IIJIaBK1 3aM001HUKHA abo amapatu 3
MaKCUMaJIbHUM 3aXUCTOM (TEIJIOB1, €IEKTPOMArHITHI pene).

Benuki mepexifHi onopu B MICISX 3'€HaHb, BIATATY>KEHb 1 OKIHI[FOBAHHS
MPOBOJIIB, B KOHTAKTaX MalIMH 1 amapariB, M0 NPUBOJIUTH JIO MICIIEBOTO
neperpiBy. JlJisi 3MEHIIEHHSI MEPEXITHUX OMOPIB HEOOXIAHI HaJiiHE 3'€THAHHS
IPOBOJIIB, 3amMo0iraHHs KOHTAKTIB BIJl OKHCIIEHHS, 3aCTOCYBAHHS MPY>KHUX
KOHTaKTIB 200 CIeliaJbHUX CTAJIEBUX MPYKUH.

[ckpiHHA 1 enekTpuyHa Jyra mOpu poOOTI 1 aBapisix B EJNEKTPUUHUX
IPUCTPOSX. [CKPIHHS KOJEKTOPIB Ta KOHTAKTHUX KUICIh EJICKTPUYHUX MAITuH
YCYBA€ETHCSl MPABUIBHOI iX 00poOKoro 1 mumiyBaHHSIM. ICKpiHHS B KOHTaKTax
amapariB JIOKaJi3ye€Tbcsl 1CKporacHUMHM kamepamu. I1o0 yHUKHYTH TMOSBH
CJIEKTPUYHOI YT TPU TEPEMHUKAHHSIX B PO3MOAUTHPYUX MPHUCTPOSX HEOOXITHO
3a0e3neunT OJIOKYBaHHS pO3'€AHYBaudiB 1 BUMHKAYiB 1 JOTPUMYBATH IEBHUM

MOPSIJIOK MPH OTepalifax 3 KOMyTalliHUMH arapaTaMu.

Jlnct

Pb 141.174.002 113

N3m.

et Ne noKym. Noanuce | Oata

82




BUCHOBOK

B xoai BUKOHaHHS JWIUIOMHOTO MPOEKYT Oyya po3poOiieHa pallioHajJbHa
CICKTPUYHA  Mepexa, 1o 3abe3nmedye  HaOIWHICTh 1  E€KOHOMIYHICTh
€JICKTPOIIOCTAYaHHSI CIIOXKUBAYIB 1 SIKICTh eleKkTpoeHeprii. L{s meTta nocsranacs Ha
OCHOBI TPHUHIIMITIB BapiaHTHOTO TMPOEKTYBaHHA 1 ONTUMI3alii mapaMeTpiB
MOBITPSIHUX JIHIA  eJleKTporepenadl Ta TpaHCHOPMATOPHUX  IMIJICTAHIIIN:
KoH(pirypaiii Ta cXxeMu Mepeki, HOMIHAJIIbHOI HaINpyrd, MEPEeTUHIB MPOBOJIB,
YyucIa 1 MOTYKHOCTI TpaHC(OPMATOPIB.

Bubip Haiikpamioro BapiaHTa 3 UYOTHPbOX KOHKYPEHTOCIPOMOMXKHUX
30IMCHEHO 3TIAHO 3 YMHHUMM METOJUYHMMM PEKOMEHJalisMU. [l BU3HAHOIO
HaWKpamow pamialbHO-MaricTpaibHOI Mepexi 35 kB BHKOHaHI: yTOYHEHHU
pPO3paxXyHOK OCHOBHHUX €JIGKTPUYHHMX PEXKHUMIB, TIE€pEeBIpKa  JOCTATHOCTI
peryioBajibHOro aAiana3zoHy npuctpoiB PIIH TtpancdopmaTopiB, yTOUHEHH:
0amaHCy TOTYXHOCTI Ta PO3CTAHOBKH KOMIIEHCYIOUHMX MPUCTPOIB, YKPYITHEHHMA

PO3paxyHOK cOOIBApPTOCTI Iepeaayl eJeKTPOCHEPT1i.
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