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KopucHa mopgenb HanexuTb A0 ranysi OXOPOHHUX CUCTEM 3 BUMIPOM €MNEKTPUYHUX BENMYMH, a
came OXOPOHHOI curHanisadii 4ns KOHTPOIO HAasBHOCTI MPOBOAIB €NEKTPUYHOT MepEXi.

Bigomunii npucTpii iMNynNbCHOrO LlyKava YLWKOMKEHb KabenbHOi Mepexi, K MIicTUTb Onok
KepyBaHHS, NigKNOYEHi NOCNIA4OBHO reHepaTop 30HAYBanbHMX iMAYNbCIB i NPUAManbHO-PErynoYmii
NPUCTPIN OO0 BU3HA4eHoi NiHii. MNporpama poboTn 6noka kepyBaHHSA BCTAHOBIETLCS 3a3garneridb,
npyv HanaroMkKeHHi wWykaya Ha rpyni ninin. [Wanbir .M. OnpegeneHne MecT NOBPEXAEHUS B
anekTpuyecknx ceTsax. - M.: QHepromsgar, 1982.-C. 188].

Heponik: HEMOXNMBICTb aBTOMaTM3aLil CUCTEMU BUMIPY, TPOMI3OKICTb.

Binomnii Takox wykay tuny "JIMOA", akuiA MiCTUTb NOCNIAOBHO 3'€AHaHi reHepaTop 30HAYBanbHMX
iMNynbCiB, NepeTBoptoBad, 610K BXiAHMX Kifn, 610K KepyBaHHS, TaKTOBUIN reHepaTop, YHKLUiOHaNbHNIA
nigcvnioBad, 6rok perynoBaHHA NiACUMOBaHHA, 61IOKM HarpoOMaKeHHs Ta iHaukaLii, 6rok KOHTPOnto
(WanebiT .M. OnpegeneHne MecT NOBpeXAeHMs1 B anekTpudecknx cetax. -M.: QHepromsaar, 1982.-
C.217).

Heponik: HeAOCTaTHA TOYHICTb BU3HAYEHHS MiCLSI YLLIKOIXKEHHS!, CKIMafHICTb CXEMHOTO pilLIEHHS.

Haibinbw OnmM3bKnm TEXHIYHMM pPillEHHAM € MPUCTPIA OXOPOHHOI curHanisauii B enekTpuYHUX
Mepexax KU 34iINCHI0E aBTOMaTUYHUIN KOHTPOMb HaaBHOCTI npoBoay B JIEN, Wwo oXopoHAETbCS npu
3HATIN Hanpy3i 3a paxyHOK MiOKNIOYEHHA OO0 HEel NocnigoBHO 3'€dAHaHMX reHepaTtopa 30HAYBasbHUX
iMnynbciB, Onoka nigcunioBaHHSA, NepeTBOploBaYa iMNynbCiB, TaKTOBOro reHepaTopa, 6noka
KOHTPOMO Ta A404aTKOBO BBEAEHMX JOriYHOro enemeHta |, niymnbHUKa iMnynbciB, 6noka pericTpis
3anam'aToByBaHHS i Tpurepa, NIAKMHOYEHNX MK cOOOK MeBHUM 4YMHOM [[eknapaTuBHWUA naTeHT
YkpaiHn Ha BuHaxig Ne70695, GO1R 17/02. lMpucTpii OXOPOHHOI CcurHanisauii B enekTpuYHKX
mepexax Lkpabeupb ®.I1., BuwHa B.b., MupowHunyeHko B.B., Octanuyk B.B. - Bron. Ne10, 2004p.].

Heponik: mpu BM3HA4YeHHi Micus MnOpyLWeHHs UinicHOCTi npoBogy noganbwa AinbHuusa JIEM
3anNUWaeTbCs HEKOHTPONbOBaHOW, 60 30HAYBamnbHi iMNYNbCM OOXOASATb NUWE A0 MiCUs nepLuoro
nopusy nposoay. Pasom 3 Tum, npu kpagikkax nposogis JIEI o6pvB npoBoAy 34IMCHIOETLCH Y OBOX
Micusax, nicns 4oro BMpi3aHWUi KyCcoK MPoBOAY HAMOTYETbLCS Ha KOTYLUKY | BUBO3UTLCSA TPaHCMNOPTOM 3
Micus  3rnoumHy. TOMYy KpaWHE BaXnMBUM [ANA OXOPOHW eneKkTPUYHUX MepexX € CBOeYyacHe
BCT@HOBIEHHSI TAKOX MiCList ApYyroro o6pmBy NpoBoay, L0 HE 403BOJISIE ICHYHOYMIA MPUCTPIN.

B ocHOBY kOpUCHOI MoAeni NOCTaBMEHO 3a4ady BU3HAYEHHS MicLlb 0OpUBY NPOBOAY €NEKTPUYHOT
MepeXi 3a paxyHOK y4OCKOHaNeHHs NPUCTPO OXOPOHHOT curHanisauii enekTpuyHnX Mepex, y skomy
LUNAXOM BBEOEHHS HOBUX erleMeHTIB peani3yeTbCs MOXIMBICTb OAHOYACHOIO KOHTPOM Miclb
06puBYy NpoBOAY NPY NOrO KpaaikKax.

MocTaBneHa 3agaya BUMPIWYETLCA TUM, WO Y BiAOMOMY MNPUCTPOi OXOPOHHOI CurHanisauii B
ENeKTPUYHUX Mepexax, SKAW BKMKYae reHepaTtop 30HAyBafbHUX iMNynbCiB, ONOK MOCUMNEHHS
iMMynbCiB, NepeTBOpIOBaY iMMNyNbCIB, TpUrep, TakTOBUM reHepaTtop, NOriYHuiA enemMeHT |, nivYvnbHUK
iMnynbciB, 6nok pericTpiB 3anam'aToByBaHHSA, 60K MOPIBHAHHA Ta GMOK KOHTPOMO, BignoBiAHO A0
KOpPUCHOI Mogeni, BBeAeHO noridyHui enemeHT ABO i MynbTunnekcop, niBi BXxogu/BUxogu siKOro
nocnigoBHO NigkntoYveHi Ha Buxogu A, B, C Groka mocuneHHs iMnynbciB Ta BXOAM MepeTBoproBava
iMNynbCiB, a npasi Bxoau/Buxoam - nigknoyeHi Ao cunosux (Ag, Bg, Co) i KOHTponbHUX (A, By, Cy)
nposogis a3 A, B, C JIEI, W0 0XOpPOHAETLCSA, NMPU LbOMY OAMH BUXig 6r10Ka NOPIBHAHHSA 3B'A3aHWI 3
nepwumM Bxogom enemeHta ABO, apyrun Bxig sikoro 3'€gHaHUM 3 BUXOAOM "CKuAaHHA" reHepatopa
30HOyBanbHUX iIMNynbCiB, a Buxig enemeHta ABO nigknioYeHnin Ao LWWHK "ckuaaHHA" npucTpoto, npu
LUbOMY YNpaBnAsoYMn BXig MynbTUNNEKCopa NpMeEAHaHNA 40 APYroro Buxody 6noka nopiBHSAHHS.

Ha kpecneHHi npegctaBneHa dyHKUiOHaNbHa Cxema MNpPUCTPOD OXOPOHHOI curHanisauii B
eneKTPUYHIN Mepexi.

Cxema MpuCTPOIO BKIKOYAE reHepaTop 30HAyBamnbHWX iMnynbeiB 2, Buxoan (A, B, C) sgkoro
nigkrtodeHi Ha dasHi Bxoan Onoka pericTpiB 3anamM'siToByBaHHA 7, Ta, 4depe3 OOK MOCUITEHHS
iMnynbciB 1, 3B'A3aHi 3 Bxogamu ©Onoka nepeTBoptoBava iMMNynbciB 3 i BiANOBIAHUMW NiBUMMK
Bxogamu/suxogamu (A, B, C) mynbTunnekcopa 12, npasi BXoan/BUxoau sIKOro npueaHaHi 4o CUnoBmux
(Ao, Bo, Co) i koHTponbHUX (A, B1, C;) npoBogis a3 JIEl, o oxopoHseTbes. Npu Lbomy Buxig
nepeTeoptoBaya iMnynbCiB 3 3'e4HaHWUA 3 OAHUM BXOAOM Tpurepa 4, Apyruin BXig SIKOro nigkmoyeHni
0o Buxoay noriyHum enemeHT ABO 11 (wwnHa "ckmpgaHHa"), NnepLunin BXig, AKOro 3B'si3aHUn 3 BUXO40M
reHepatopa 30HOyBarnbHWUX IMMAYNbLCIB 2, WO BUKOPUCTOBYETHCS ANA MOBEPHEHHs Tpurepa 4 y
noyaTkoBe MOMOXeHHs (pexuMm "ckuaanHs"). MNpamun Buxig Tpurepa 4 nigknoyYeHW 0O NepLuoro
BXoAy noriyHoro enemeHta | 6, Apyrnin BXig SKOro npuegHaHWi 40 BUXOAY TakTOBOro reHeparopa 5.
Buxig noriyHoro enemeHta | 6 3B'A3aHUN 3 NeplwmMM BXOAOM fivufbHMKa iMNynbCiB 8, Apyrnin BXia
sKoro, vepes noriyHun enemeHT ABO 11, 3'egHaHnii 3 BUXOOOM reHepaTopa 30HOyBallbHUX iMMYIbCiB
2 AN cKngaHHsS YUCroBOro 3HayvyeHHs. [Jo BMXoAiB nidnnbHMKa iMnynbciB 8 npuegHaHi iHpopmauinHi
BXoOu Ornoka pericTpiB 3anam'aTOBYBaHHA 7 i nepliuni iHopmauiiHui BXig Onoka MnopiBHAHHA 9,
OPYrui BXig, SIKOro NiAKMYEHUA 00 BUMXOAIB pericTpiB a3 Grioka pericTpiB 3anam'atoByBaHHs 7. [1o
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Bnxofy 6noka nopiBHAHHA 9 npuegHaHui Bxig 6noka koHTponto 10. Mepwun Buxig 6noka NOPIBHAHHSA
9 nigknoYeHn Jo Apyroro Bxoay norivHoro enementa ABO 11 ana peanisadii pexumy "ckugaHHsa" 3
Linnio novatky HOBOro UMKNY 3amipy, a Apyrun Buxig ONOKy nOpiBHSAHHA 9 nigknioveHurn o
ynpaenstodoro Bxogy (P) mynbTunnekrtopa 12, 3a JONOMOrow SIKOro 34iNCHIETbCA nNpsiMuia (Aq, Bo,
Co) i peBepcHuin (A4, B;, C;) HanpsiMok nocunaHHs imnynesciB no nposogax JIEM.

PoboTa npucTpoto 34iCHIOETLCS Y Takui cnociod:

Mpwn BuBeaeHHi JIEIN y peMOHT Ta 3HATIN pobouii Hanpysi ansa BctaHoBrneHHs JIEI Ha oxopoHy:
CWNOBI i KOHTPOMBHI NpoBoaKn a3 nonapHo i3nyHO NepemukatoTbes (nepemukadamm M1, M2, M3) 3i
CTOPOHU MpurMada enekTpoeHeprii i 0o nposoais a3 Ay, By, Cp, WO MOXyTb OyTM 06'€ekTOM
KpagiKku, nigknodalTb Yyepe3 mynbTunnekcop 12 ta 6nok nigcuntoBaHHSA iMNynbciB 1 reHepatop
30HAYBanbHUX iMNynbciB 2. [Ing Lboro 3 Apyroro Buxoay 6moky nopiBHsHHA 9 Ha ynpasnstoyumi Bxig P
MynbTunnekcopa 12 nogaeTbCca curHan, piBeHb sAKoro 3abesnevye BiAKPUTTA B HbOMY KaHanis A-Ag,
B-By, C-Co, ski pitoTb y obox Hanpsimax. [eHepaTop 3o0HAyBanbHWUX iMNynbCiB 2 Hanpasnse
30HAYBarnbHi iMNynNbCK, ski No Yepsi HaagxoaaTe B okpemi dasu JIEM (A, By, Co) i akTmBi3ye oguH i3
pericTpiB 6noka pericTpie 3anam'saToByBaHHS 7, WO BUAae Ha BXig 6n1oka NopiBHAHHA 9 MOro BMICT i B
Ak b6yae 3gincHioBaTMCa 3anvc UudgpoBoi iHdopMalii no curHany "sanuc" 3 6noka 3oHAyBarbHUX
imnynbcie 2. OgHovacHo 3 6noka nigcuneHHs 1 3oHAyBanbHi iIMNYNbCU HAAX0AATbL Ha NepeTBopoBaY
iMmnynbciB 3 e iX piBeHb NPUBOAUTLCA OO CTAHAAPTHOrO i BOHW HaOXogdaTb Ha Tpurep 4, AKUR
NepeMmnKaeTbCsl B iHWNA CTabiNbHUI CTaH i O03BONSIE MPOXOMAXKEHHSA Yepe3 JOoriYHuA enemeHT | 6
iMMynbCiB Big TAKTOBOro reHepaTopa 5 Ao nidnnbHuka imnyneciB 8. MNicnsa HaaxookeHHs Biabutoro Bia
KiHUSt dbasn (CMnoBWUIA MAOC KOHTponbHWK nposoaw) JIEMN 3oHAyBanbHOro iMnynecy BiH nonagae Ha
nepeTBopioBaY iMNyneciB 3 i nepekntodae Tpurep 4 B iHWKN cTabinbHWMM cTaH. [Npn LbOMY NOriYHMIA
enemMeHT | 6 BXe He nponyckae CUrHanu TakToBOro reHepartopa 5 i niuMnbHUK imnynecie 8 36epirae y
uncpposoMy Burnsgi iHopmadito npo disnyHMn ctad dasm JIEMN. Mpu ubomy 4YactoTa curHanis
TaKTOBOro reHepartopa 5 BCTaHOBEHa 3 ypaxyBaHHSAM LWBWAKOCTI MOLUMPEHHS XBWMb Yy JiHil, WO
AO3BOMSiE MO BigOMIN chopmyni oBuMCnMTU BiACTaHb A0 KiHUA asm abo Micus YLIKOOKEHHS.
LUndposun kog 3 nivumnbHUKA iMNynbCiB 8 HagxoauTb Ha OGROK MOpPIBHAHHA 9 i Gnok pericTpiB
3anam'atoByBaHHA 7. o kepyryoMy curHany "sanuc" 3 reHepaTopa 30HAYBalibHUX iMMyNbCiB 2 B
OOWH i3 paHiwe akTuBizoBaHMx perictpiB a3 A, B, C 6noka perictpiB 3anam'aToByBaHHSA 7
BiOyBaeTbCA 3anuc UM@POBOro kody 3 nivmnbHuka imnynecie 8. Llern kop Oyae 36epiratuca vy
Bi4NOBIOHOMY pericTpi 4O HOBOro LMKNY 3anucy.

lMicnsa 3akiHYeHHs1 NepLIoro UMKy 3anucy LMdpoBOro kogy 3 fivnrbHMKa iMNynbCiB 8 KOXHUA 3
perictpiB a3 A, B, C 6noky pericTpiB 3anam'atoByBaHHSA byge 3b6epiratu iHdopmauilo npo cTaH
KoxHoi dasu JNElM. Opyrun i BCi HAcCTynmHi Luknyn poboTn Bigpi3HATLCS Big NEepLUOro TiMbKW TUM, WO
nicns 3akiH4eHHs NigpaxyHKy NiYMIbHUKOM iMMYyMbCiB 8 iMNynbCiB TakTOBOro reHepaTtopa 5, AKWo B
©roui NopiBHAHHA 9 NPUCYTHI KoM 3 BiANOBIAHOrO pericTpa 6noka pericTpiB 3anam'aToBYBaHHSA 7 i
niymneHWKa iMNyneciB 8, 3 reHepaTopa 30HAYBanbHUX iIMNYNbLCIB 2 40 B6MOKy NOPIBHAHHA 9 HAaAXO0AMTb
curHan "KOHTponb", WO iKCye MOMEHT KOHTpOn curHanis. Akwo isudHun ctaH dasu JIEl
3anUWNBCS HE3MIHHMM 3 MOMEHTY MonepeaHboro 3anvcy Yy BignoBigHMIM pericTp Grnoka pericTpis
3anaM'aToByBaHHA 7, TO Ha obuaBa iHdopmauinHi Bxogn 6noka nopiBHAHHA 9 Hapiige Ta cama
iHdopMauis, AKWO 3MiHMBCA (Hanpuknag, 34iNCHEHMI NPUMYCOBUIA OOpPMB CUIIOBOMO MPOBOAY OAHI€El
dasu B Touui R;) - 6nok nopiBHAHHS 9 Le 3adikcye i Ha 6roui koHTponto 10 3'ABUTBLCA BignoBigHa
iHOMKauis npo micue R; MOpyLlWeHHs uinbHOCTi npoBogy dasn. OgHoyacHo 3 610Ky NopiBHAHHA 9 Ha
Bxia P mynbTunnekcopa 12 nocTynuTb CUrHars, piBeHb SKOro NepekntioymTb KaHanu mynbTunnekcopa
12 Ha A-A,, B-B;, C-C;. Ue possonuTb Hanpaenatv 3oHAyBanbHi iMNynbCcM 3 reHepartopa
30HAyBanbHWX iMNynbciB 2 Ha dasu JIEN 3 npoTunexHoi cTopoHun Big 06puBYy MpoBOAY, OLiHIOBATU
uinicHicTb cunoBoro npoeofy asu Ha AinbHULi, ska Oyna 3akputa ans KOHTPOIo i3-3a 10ro oopumey.
B ubomy pasi Mm MaemMo MOXNUBICTb BU3HauUTK Mmicue gpyroro obpusy (R,) mposogy JIEM, Tak
BaXXNUBOro AN PO3KPUTTHA KpadibKkW. 3anyck LbOro pexumy i HOBUX LMKIIB BUMIPY 30INCHIOETLCA
nofadyero curHany 3 nepworo Bnxogdy 6noka nopiBHsAHHA 9 yepes noriyHn enemeHT ABO 11 Ha WKHY
"ckmngaHHa".

lMepeBaramu NPUCTPOKD OXOPOHHOI CUrHani3aLil B eNIEKTPUYHUX MEpEXaXx €:

3[iiCHEHHS1 aBTOMATUYHOIO KOHTPOI Micub 06puBy nposoay JIEM npu 3HATIN Hanpysi;

npauesfaTHIiCTb SK Y NOBITPSAHMX Tak i kabenbHNX Mepexax;

KOHCTPYKLiSi MPUCTPOLO BUKOHAHA Ha OCHOBI yHidhikoBaHMX GMnokKiB.

®OPMYIA KOPVUCHOI MOJEN!

MpUCTpi OXOPOHHOT CUrHani3auii B enekKTpu4HUX Mepexax, Lo BKNYae reHepaTop 30HOYBanbHUX
iMnynbciB, 6MOK MOCWUMEHHST iIMMNYNbCIB, MEpPeTBOptoBaY iMMynbCiB, TpUrep, TaKTOBWUW reHepaTop,
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NOriYHMN enemMeHT |, nivunbHKK iMNynbciB, 6NoK pericTpiB 3anam'sToByBaHHS, GNOK MOPIBHAHHA Ta
ONOK KOHTPOSO, SIKWA BiAPIBHAETBCA TUM, WO A0OATKOBO MICTUTb NoridyHmi enemeHT ABO i
MynbTUNIEKCop, NiBi BXOAW/BUXOOM SIKOTO MOCMIQOBHO MigkmntoveHi Ha Buxogum A, B, C 6noka
NMOCUITEHHS iIMMYNbCIB Ta BXOAW NepeTBOptoBava iMnysbCiB, a npaei BXOAW/BMXOAM - MiOKMOYEHi 00
CUNOBMX i KOHTPONbHUX NpoBogiB a3 A, B, C JIElN, 1o oXopoHATbCA, Npy LbOMY OAMH BUXig Groka
NMOPIBHSIHHA 3B'I3aHUI 3 nepLluMM BxogoMm enemeHta ABO, apyrmi Bxig sSiKkoro 3'€edHaHui 3 BUXOAOM
"CkmaaHHs" reHepartopa 30HAyBalibHMX iMMNYnbCiB, a Buxig enemeHta ABO nigknioyYeHO OO0 LWMHK
"CKMaaHHSa" NpUCTPOIO, MpU LbOMY YNPaBmfsoyuMi BXi4 MynNbTUANEKcopa NpueaHaHui OO Opyroro
BMXoAy 6roka NopiBHAHHS.
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Komm'toTepHa BepcTka I. MNasnbHikoB
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