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TTEPEJIIK [TPUMHATHUX CKOPOYEHD
AB- aBapiiinuii BUMHKaY.
BX - 6510k KUBIEHHS.
BK — 610k kepyBaHHs.
BCII — 610K ci1y’k00BOI0 KUBJICHHS.
BJIK — BUCOKOBOJIBTHE JKEPETIO KUBIICHHS.
BK - BUXiJIHI KOHTaKTH.
JII — npykoBaHa miara.
K3 — kopoTke 3aMuKaHHS.
[TAB - mpucTpiit aBapiiiHOr0o BUMKHEHHS.
[IBKIIC - npucTpiit BBOAY KaHAJIB MOCTIHHOTO CTPYMY.
[1BM — nipucTpiii BBO1y MEPEXKi.
[13B - npucTpiit 3aXUCHOTO BUMUKAHHS .

[131 - npucTpiii 3aXKCTy BiJ MEPEHABAHTAKEHD 110 CTPYMY 1 KOPOTKOT'O 3aMUKaHHS.
[132 - npucTpiii 3aXUCTy BiA 3BOPOTHOI 1301111

[1I - mnaTa 1HAMKALI].

[TKM - mpucTpiif kKomyTalii Mepexi.

[TIKH - mpucTpiif koMmyTallii HaBaHTaKEHHS.

CHIIC — cTabinizoBaHe AKepeso MOCTIHHOTO CTPyMY.

T3 — TexH14HE 3aBIaHHA.
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BCTVII
Ha croroanimHiil 1eHb 1151 OTpUMaHHS OUIBIIOT €EeKTUBHOCTI POOOTH TOTO

YH 1HIIOTO IPUCTPOIO € TOLUIBHUM PO3IAUISTH HOTO BUKOHABYY YaCTUHY Ta YAaCTUHY,
sgKa BIAMOBIZAae 3a KepyBaHHS. B 3amexHoCTi Big cdepu 3acToCyBaHHS OJIOKH
kepyBaHHs (nani BK) BukonyioTh pi3Hi ¢yHkuii , Hanpukiag bBK aBromoOuibHUMH
JIBUTYHaMM TMpHiiMae iHQopMalilo 3 pI3HUX JAaBadiB, 00poOIItO€ ii BIANOBIAHO
MIEBHOMY aJITOPUTMY Ta (POpMye Kepyrouuil BIUIMB HAa BUKOHABYl MPUCTPOI PIZHUX
cucteM aBuryHa. bK npusnadeHuil ans ynpaBiiHHS BHUCOKOBOJIBTHUM JIKEPEIOM
xuBnenns tuny BJK-25/15, BJK-25/22, BJX-15/15, BXK-9/15 3 wmertorw
3MEHILEHHS iX BHUTpPATH E€JIEKTPUYHOI €Heprii, a Takoxk 3abe3rneuye aBTOMATHYHE
peryitoBaHHs piBHS po3auty (a3 B enexkrpoaeriaparopi. Lleit 610k BUKOHYe QyHKIIIT
yIpaBIliHHS, KOHTPOJIIO Ta 1HAUKAIl BUCOKOi Hanmpyru 1 ctpymy BJIK 1 3a6e3neuye

3aXUCT KCPLCia KUBJICHHA BiI[ IIo3allITaTHUX pe}KI/IMiB pO6OTI/I.

B 1npomy aumioMHOMY MOpOEKTI po3poOJISe€Thcsi OJIOK KepyBaHHS CTaOLI130BaHUM
JDKEpEJIOM TMOCTIHHOTO CTpyMy. byayTh BHKOHAaHI HEOOXIHI pPO3paxyHKH IO
po3po01li MjaTh Ta MIATPUMAHHS HEOOXIIHOTO TEIJIOBOTO PEXUMY, a TaKOXK

HaJIIHHOCT1 KIHIIEBOTO IPUCTPOIO.
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1. AHAJII3 BUMOI' TEXHIYHOI'O 3ABJJAHHA

B nmanoMmy JUIUIOMHOMY TIPOEKTI PO3pOOTIOETHCS  OJIOK  KEepyBaHHS
CTaOUTI30BaHUM  JDKEPEJIOM TMOCTIHHOro CcTpyMy. OCKUIBKM 1€ TNpuiajn A
BHKOHAHHS TEXHIYHO CKJIAJHUX 3aBJaHb, TO OCHOBHOIO BHMOIOIO JIO MHOro
KOHCTPYKIIii MOKHA Ha3BaTH SIKICTh Ta BIAMOBIAHICTh MOCTaBJICHUM BUMOTraM (JIUB.

nonatok A.TexHiuHe 3aBIaHH).

o BX depes po3’em, sikuil OyJae BCTAHOBJIICHO HA 3aJIHIM maHenl Mmpuiany,
MiIBOJUTHCS TICPBHHHE OKUBJICHHA - TpudazHa Mepeka 3MIHHOTO CTpyMy
(TppOXApPOTSIHA CXeMa 3 TJIyX03a3eMJICHOI0 HEWUTpalio) JIiHIHHOK HAmpyror
(38013%) B, wactororo Bim 49 mo 62 I'm, ske 3a JONOMOrOK KOMYTaLliHHHX
NpUCTPOiB po3nofuisieThess Ha By3nu 1 Onoku CHIIC (craGurizoBaHe mKepeso
MOCTIHHOTO CTpyMy) 1 migkiroueHi 8 imeHtnuHux bJK, BuxigHa Hampyra sSKuX

KOMYTY€ETbCS NTapalieIbHO-IIOCIIOBHO.

Jlns 3a0e3nedeHHs] HEOOX1THUX YMOB O€3IMEKH JKUTTENSUIBHOCTI JIIOACH, sK1
oynyth npamtoBat 3 CIIIC , ny1s 3aXUCTy BiJ MOTEHIIAY MEPEXK1 Ha BXOJI1 Mepexi
BK Oyne BcTaHOBIEHO TPUCTPIA 3aXWCHOTO BUMHUKAaHHS, BHUMHUKAau Oyne
pO3TalloBaHO Ha mepenHid maHemi. [IpucTpiif 3aXMCHOrO BUMHUKAaHHS Ma€ KHOIKY
«Tecty, s1KO10 MOTPIOHO KOPUCTYBATHUCH 3 IEBHUM IE€PI0IOM, III0O OyTH BIEBHEHUM B

CIIPaBHOMY CTaH1 BCbOT'O MPHIIALY.

Takoxx Ha mepeaHiil maneni Oyne po3MINIyBaTHUCh aBTOMAaTHYHHM BUMUKaY,
BiH nojae Hanpyry Ha Bci By3nu 1 610ku C/AIIC u 3axuinae Bij nepeHaBaHTaXXEeHb 110
CTpyMy B aBapiiHMX pexumax. Takox Ha MepeAHiil maHenal BCTaHOBIIOETHCA
CWJIOBUW KOHTaKTOp . 3MIHCHIOE IHIWKAIIO BCIX TpU(a3HUX HAMPYT >KUBICHHA 1
KOHTPOJIb ~ MapaMeTpiB  KUBWJIBHOI  Mepexi. Mae y cBoeMy  ckiajui
eJIEKTpOMarHiTHEpesie, 10 CIpalbOBY€e MPU BUXO1 MapaMeTpiB >KUBHIbHOI MEpexKi

3d paMKH 3dJaHUX KOPUCTYBA4YCM 3HAUCHb.
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Yotupu rHi3Aa I8 MIAKIIOYEHHS BHUMIPIOBAIBHUX MPUCTPOIB, JBa JIA
KOHTPOJIIO CTPyMY 1 JBa AJsi KOHTPOJIO HANpPYrM TakoX Oy/le BCTAHOBJIEHO Ha
NepeiHIo naHenb. lie Ha nepeaHii naHesni BCTAHOBIATH MEPEMHUKAY JJi1 BBIMKHEHHS

1 BUMKHEHHSI HaBaHTa)XCHHS, PETYJSATOP BXIJHOT HANpYrd Ta PEryssiTop BXIIHOTO
CTpyMY.

Jlsist Toro mo0 MaTu 3MOT'y 3HIMATH BUXIJIHI CTPYM Ta HANpyry Ha MEpeaHo
naHesdab OyJlyTh BUBEACHI MUIIaMIIEpMETP 1 BOJIBTMETpP, IHAUKATOPHU JJIsi BUSBICHHS
niHiiHuX((pazHux)Hanpyr SkuBieHHsA. [Ipu HEOOXIMHOCTI omepatop Mae 3MOry
BUMKHYTHM MPUCTPIA MpH aBapiiHUX CUTyaIllsX, A IIbOTO Ha IMEPEAHIO MaHelb

BCTAHOBJIATh 4epBOHY KHONKY «ABAPIMHE BUMKHEHH SI».

3 OOKOBOi CTOPOHM Ha KoOpIyci OyayTh BCTaHOBJEHI pO3’€MHU IS
MIIKJIIOYEHHsT KaOeliB : MEPBUHHOTO KUBJICHHS, CHJIOBMX KaOemiB, KaOemiB it

i’ e AHAHHS OJIOKY KUBJICHHS 10 OJIOKY K€pyBaHHS.

[IpucTpiii MOBMHEH BIAMOBIAATH BUMOTaM IO €JIEKTPOMATHITHOI CYMICHOCTI
1o iHgycTpiaabHux pasmio 3aBaa 3a JACTY 2793-94 ta 'OCT 28934-91. Te, o y
npwiagy Oyae MeTaleBHM 3a3eMJIeHMH  KOpIyc, O3Haya€e, M0 BHUMOTHU
€JIEKTPOMArHiTHOT CyMICHOCTI OyAyThb BHMKOHYBAaTHCh, @ TOMY HEMa€ IMOTpeOH B

MMOoJaJIbIINX PO3paxXyHKax.

brnox kepyBanus CJIIIC noBuHEH ekciulyaTyBaTHCs 1 30epiratucs Ipu
HOpPMaNIbHUX KiiMatTuuHUX ymoBax 3rigHo I'OCT 15150-69 VXII 4.2, a came:
MpUJiaJ MOBUHEH EKCIUIyaTyBaTUCS B MIKPOKJIIMATHYHUX palloHaX 3 MOMIPHUM 1
XOJOJHUM KJIIMAaTOM B NPHUMIIICHHSX, J€ KOJMBAHHS TEMIEpaTypu 1 BOJIOT'OCTI
MOBITPSI HECYTTEBO BIIPIZHAIOTHCA BiJ KOJMBaHb Ha BIIKPUTOMY TIOBITPI 1 €

MOPIBHIHO BUIBHUI TOCTYH 30BHIIIHBOTO MOBITPS.

VYTouHEeH1 3HaYeHHs poOOUYMX MapaMeTpiB TeMIepaTypu eKCIuTyaTallii Ta BOJIOIroCTi

HaBEJICH] HIDKYE.
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Jlis TeMriepatypu:

a) BepxHe +50° C;

0) amxHe +5° C.

Jlis1 BITHOCHOT BOJIOTOCTI:

a) 60% npu 20° C (cepenHbOpiuHEe);

0) 75% nipu 25° C (MakcuMaJibHe).

st atmocdeproro tucky (750£20) Mm pr. CT.;
Jlo1s1 BMiCTY B TOBiTpi X10pHaiB 10 30 Mr/(M-CyT).

TaKO)K, CKBIBAJICHT HaBaHTA)XCHHS IOBUHEH 6YTI/I SaXI/IH_IeHI/Iﬁ BiI[
MEXaHIYHUX IIOIIKO>KXCHb, I[ll BOJIOTH 1 arpeCuBHUX CCPpCaAOBHUIL

I'OCT17516.190M2.

brok kepyBaHHS OOMyCKae TPAHCHOPTYBAaHHS B YMAKOBII MiANPUEMCTBA —
BUPOOHUKA 3aJII3BHUYHUM TpaHcmopToM Ha BifacTaHi 10 2000 kM, MOBITPSHUMHU Ta
MopchkuMu muisixamMu — 10 10000 kM, Ha aBTOMOOUIAX MO IPYHTOBUM JOPOTaM [0
1000xm. [Ipuctpiit nonmyckae TpaHCHOPTYBaHHs MO Aoporax He Hikue Il xareropii 3
achanpTOBUM a00 OETOHHMM TMOKPUTTSIM 31 MBUAKICTIO a0 120 kMm/r, 1o
MOKpalleHUM IpyHTOBUM joporaMm — g0 40 xm/r. Kiuimaruuni ymoBH 1pu

TPaHCHOPTYBAHHI :

e  Temneparypa Bin -40 no +50°C

° Binnocna Bosoricts 110 98% mipu 25°C
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2. AHAJII3 CXEMHU BHUPOBY

CrabutizoBane kepeno mnoctidHoro ctpymy (CHIIC) npusnauene st
KUBJICHHS TIOCTIMHOIO HAMPYTol0 €JIEKTPOINPHUBOIIB (Y TOMY YMCII JIEMOHCTpaTopa
enektponpuBony AJIP 3a temoro "I'piM-2" 1 (pyHKIIOHAILHOIO MAaKETHOTO 3pa3Ka
(OM3) enexkTponpuBOAY CUCTEMHU EJIEKTPONPUBOJIB COIUIOBOrO OJIOKY 3a TEMOIO

"AKPK-2"), a Tako>x 1HILIOT anapaTypu 3 aKTUBHO-1HAYKTUBHUM HaBaHTaKCHHSIM.

CrabinizoBaHe JKEPEo MOCTIMHOrO CTpyMy MpU3HAYEHE ISl IePETBOPEHHS
BXinHoi TpudasHoro manpyru (380738) B wacrororo Bim 49 I'm mo 62 I'm B
cTabUTI30BaHy BUXIJIHY HaIpyry HOCTiiHOro cTpymy Hampyroio Big 18 B go 160 B

MIPU TOKAX HaBaHTA)KEHHA He Outblie HiXK 180 A

JlaH1IOTH TIEPBUHHOIO Ta BTOPUHHOTO KUBJICHHS 130JIbOBaHI MIX CO0OIO,
€JIEKTPUYHA MILHICTH 130JIs111i BUTpUMYy€e Hanpyry He Ouibine 1 kB. Omip i3omsuii -
He MeHme 20 MOM npu HOpMaJIbHUX KJIIMaTUUYHUX yMmMoBax. st 3a0e3medeHHs
noxkexxo0e3neku y BxigHux janmrorax CJIIIC BcTaHOBIEH! aBTOMAaTUYHI BUMUKAY1 3

enexktpoTeriopumu po3’eqnyBadamu (PLHT-C100 / 3).

CAIIC 36epirae npaie3gaTHICTh MICJsI HEMPABUIIBHOTO MiKIIOUYEHHS HOro 110

IIPOMHUCIIOBOT €JIEKTPOMEPEXKI:

® [IPOMMCIIOBOI EJIEKTPOMEPEXKI:

® BIJICYTHICTh HEHTpAJIL;

HEMOBHO (a3HOMY MIAKITIOYESHHS;
® PO3AOPDLEKKI JIHIMHUX TIPOBIIHUKIB 3 HEUTPaAIIO
JlonmycTUMUN KOPOTKOYACHUU MPOBaJI BUXITHOT HANPYTH MPU IMITYIBCHOMY
cTpyMi HaBaHTaxkeHHs 180 A TpuBanictio A0 15 Mc - Big MiHyc 4 go mioc 4%

HOMIHAJIbHOT'O 3HAYCHHS HaIlpyru.

CHAIIC 3abe3nedyye BUMIpIOBAHHS BUXIAHOI Hampyru 3a JOMOMOIOIO
IU(POBOro TPHOXPA3PSAHOIO IHAMKATOpa 3 MOXUMOKO He Oubme = 1% 1o

BiJIHOH_ICHHIO A0 MaKCUMAJIBHOI'O 3HAYCHH BI/IXiI[HOI HaIlpyTu.
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CHIIC 3a0e3neyye BHUMIPIOBaHHS BUXIJHOTO CTPYMYy 3a JOMOMOTOIO
IU(POBOro TPHOXPA3PSAHOrO I1HAMKATOpAa 3 MOXMOKOW He Ouibiie + 2,5% mo

BiJTHOIIICHHIO JJO MaKCUMaJIbHOTO 3HAYCHHS BUXITHOTO CTPYMY.
Takox CJIIC 3abe3neuye Taki mapameTpH:

- MutTeBHii 3aXUCT IO CTPYMY HaBaHTaXKEHHS LUISTXOM OOMEXEHHS CTPYMY
HaBAHTAKEHHS pu JOCSITHEHHI opory CTPYMOOOMEKEHHS; nopir
CTPYMOOOMEKEHHSI BCTAaHOBIIIOETHCS ONEPATOPOM IUJIABHUM PETYJIIOBAaHHAM B

miamna3oH1 Bix 20 A 1o 180 A;

- CeJIeKTUBHUM 3aXHUCT 3 PYYHUM BiI[HOBJ'IeHHSIM BiI[ KOPOTKOT'O 3aMUKAHHA B

JIAHIIOTaX HaBaHTAKEHHS;
- CBITJIOIHAUKALIIO:

a) HasgBHOCTI JiHIMHUX ((a3HUX) SKUBISYMX HAMNPyr MICHS BXITHUX

apromarnunnx Bumukaugis C/IIC;
0) pexxuMy 0OMEKEHHSI CTPYMY HaBaHTAKCHHS;
B) cripaitoBaHHs 3axucty Bix K3 B nmaHItorax HaBaHTa)KEHHS;

- MoXnUBICTh MIAKIIOUYEHHS 30BHINIHIX BUMIPHHUKIB JI0 JIAHITIOTIB BUX1IHOT

HaIpyTH 1 CTPyMYy.

CHIIC nomyckae MIAKIIOYEHHS JO0 4 30BHINIHIX OJIOKIB >KUBJICHHS IS

30UTBIIEHHS BUX1AHOT Hanpyru 10 250B.

['oToBuit TipUCTpii CKIIaTAa€ThCs 3 JIEB’SITH OJIOKIB, BICIM OJIHAKOBUX OJIOKIB
JKUBJICHHS Ta OJWH OJIOK KepyBaHHs. Bci OJIOKM JKMBJIEHHS, 110 BXOASThH 0 CKIIATy

CAIIC 3'ennani B AB1 NapajieinbHi TPYHH 0 YOTUPHU BKIIFOUEHHUX MOCIIITOBHO OJIOKY.

Koxen 3 0jokiB 3abe3neuye BHUXIiJHI MapaMeTpu: PEryjiboBaHy BUXIIHY
Hampyry B niamazoni 18 ... 42 B mpu perynboBanomy Big O 1m0 8 A cTpymi

HaBaHTaXXCHHA. Y rpyni 3 YOTHUPBOX HOCJIiIIOBHO BKJIIOUEHHX OJIOKIB >KHUBJICHHS
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nependayeHa MOKIUBICTb pOOOTH MPH BKIIOYEHOMY CTaH1 OyAb-sKOi KOMOIHAIi

OJIOKIB.

[Ipu 3a3naueniit konctpykuii CAIIC na 610k kepyBanHs (fgani mo Tekcty bK)

MOKJIaIal0ThCS TaKl QPYHKITII:

e [lpuiiom Hanpyru >KUBWIBHOT TpU(a3HOT MEpEXKI;

o 3axucHe BIAKIIOYEHHS TpH aBapiMHUX CHUTyalliIX JJis 3axXUCTy
MEPCOHANY B/l YPaKCHHSI €JIEKTPUYHUM CTPYMOM;

o KOHTpOab SKOCTI AKUBISYUX HANPYT 3a TpboMa (azam;

o ABTOMaTHYHE BIJKJIIOUYECHHS MPU MEPEBAHTAKEHHAX 10 CTPYMY abo mnpu
KOPOTKOMY 3aMHKaHHI B MEPEXKEBUX JIAHIIIOTaX;

° Jlerko 1 mBUAKO 3ailicHIOBaHe KopucTyBaueM BinkimodeHHs CIIJIC Bin

KUBUIBHOT MEPEXKI;

o Poznaya mepesxeBoi HAaNpyTyu KUBJICHHS BCIM OJ0KaM >KUBJICHHS;

o [IpuifoM BUXIIHMX HANPyr BiJ KOXHOrO 3 OJOKIB XUBJICHHS 1 iX
MOCJTiIOBHO-TIapalieNibHE 3'€JHAHHS BIAMOBIIHO 0 BUIIIEHABEACHOI KOH(IrypaIieto;

e [linkiroyeHHs cpOPMOBAHOTO BUXIAHOI HANMPYTrd AO HABAHTAXKEHHS IO
KOMaH/I1 KOpUCTYyBaua;

e [ugukamis mortouHux 3HayeHb BuxigHoi Hampyru CIIIC 1 ctpymy
HABaHTAXXEHHS,

o 3aBAaHHS 3a JOMOMOIOI0 JIBOX PEryJSITOPIB OAHAKOBUX BUXITHHUX

napaMeTpiB (Hampyra 1 CTpyM) KO>KHOTO 3 BOChbMU OJIOKIB KHBJICHHS

brnox kepyBannus CIIIC, Moxe BUKOPUCTOBYBATUCH [JIsi OJIOKIB KUBJICHHS
JIBUTYHIB TIOCTIMHOTO CTPYMY, 3apsIHUX MPUCTPOIB aBTOMOOUIbHUX ABUTYHIB 12B 1
24B. KepyBaTu mxepeiaamMu KUBJICHHS, IO JKUBISATH 3BapIOBAJIbHI amapatd Ha
MOCTIHHOMY CTpPyMI; JDKEpeJlaMu >KUBJICHHS SICKpaBUX CBITIO diojiB. MOXYTh
BUKOPUCTOBYBAaTUCh B SIKOCTI OJIOKIB KEpyBaHHS CHUJIOBUMHU JDKEpEJaMH JJis

1a60paTOPHUX MPUCTPOIB.
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[IpucTpiii BBeAEHHS >XKMBWJIBHOI Mepexi OOMpaeMO BUXOIAYM 3 BUXIIHHUX
napametpie CHAIIC: 160B Buxigna nanpyra i 180A BuxigHuii ctpym. Buxinna
NOTYXHICTh cTaHOBUTH 28.8kBT. 3 ypaxyBanusm KK/ npubiuszno 90% crnoxuBaHHs
eneprii CAIIC Big mepexi cranoButh 32kBT. Ilpyu BennuuHi Hanmpyru >KUBIEHHS
220B-10% cTpyM™m, CHOXHBaHUM 3 Mepexi Mo KoxHiM a3l ckmage S54A. 3
ypaxyBaHHSM 3aracy Mo CTpymMy BUOMpPaEMO KJIEMU 3 CTpyMOM He MeHie 70A.

[Ipu BuOOpP1 HEOOXITHMX KOMIIOHEHTIB OyIeMO CHHUpATHUCS Ha MPOAYKIIIIO
bipmu  "EATON" (xomumnass "MOELLER") ockinbkun J1ana ¢ipma gaBHO
Mpe/CcTaBlieHa Ha HAIIOMY PUHKY, il MPOAYKIIS 3apeKoMeHayBaja cede K AKiCHA 1
HaJliHa TPU HEMOTaHOMY CITIBBIIHOIIEHHI I[iHAa / fAKICTh, Ha CKJIaJaX € JOCHUTh
IIMPOKa HOMEHKJIATypa BHUPOOIB 110 HE BUMAarae TPUBAJIOr0 MEpPIOAY OUYIKYyBaHHS
MOCTABKH.

B sxocti Bxinaux kiem XE1 Bubupaemo K95 /4 1 K95 / 1N 3 MakcuMalibHUM
ctpymoM 160A (meHmie Hemae). KiemMu BCTaHOBIIOIOTBCS B DSl Ha 3aHIN TMaHeNi
VYV 1 nmicng npuenHaHHs KaOenliB 3aKpUBAaIOTHCS KPUIIKOIO, sIKa BUKJIIOYAE TOTHK J0
HEI30JIbOBAaHUX YACTHUH.

JUist 3aXucTy mepcoHaly BiJ YpakKeHHS eleKTpuyHuM cTpymom B IIK
BUKOPUCTOBYEMO MpucTpil 3axucHoro BinkmodeHHs QF1 tunmy PF7-100 / 4/003-A.
Ileti mpuctpiii nmpomnyckae ctpyMm g0 100A mo koxHiA (aszi 1 3abe3neuye CTpym
crpaiboByBaHHs He Outbine 30 MA pH YOTUPHOXAPOTOBOMY MIAKIIOYEHHI.

Jns 3miicHenHss momadi Mepexi kuBieHHs B CIIJC 1 3axucty Bif
NepeBaHTaXeHb MO CTPYMY BHKOPUCTOBYEMO aBTOMAaTWUYHUN BuMuKad QF2 Tumy
PLHT-C100 / 3, sixuit 103BOsIE KOMYTYBAaTH TpU (pa3u MEPEK1 KUBJICHHS TIPU TOKaX
1o 100A 3 xapaxrtepuctukoro C (AJig 3aXHMCTY JIAHLIOTIB 3 BETUKUMH IMITYJIbCaMU
CIpyMY).

Jns peanizauii 3aBmnanss BiakmoueHHss CIIIT Big mepexxi >KUBIECHHS MpU
aBapiiHUX pexuMax 1 B €KCTPEHUX BUIIaJKaX aBTOMATUYHUN BUMHKA4Y HEOOXITHO
JIOTIOBHUTH IIYHTOBUM po3deruiroBayeM. Jlanuil mpuiian sBisie co0Or0 creliajibHe

€JIEKTpOMArHiTHE pere, sike Oyyuyrd MEXaHI4HO MOB'sI3aHO 3 CAMUM aBTOMaTUYHUM
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BUMHKA4YeM, TP 10J1ayl KUBJIEHHS Ha HOro oOMOTKY 3a0e3mnedye CIpalbOBYBaHHS
aBTOMATUYHOI'0 BUMHUKAYa 1 TAKUM YHHOM PO3PUB CHUIIOBOTO JIAHIIOTA.

Jns  aBromatnuHux BuMmukadiB PLHT BUKOpHCTOBYeTbCS UIIYHTOBUU
posuerumoBay  S1 tuny Z-LHASA / 230. JKuBnenHs Ha OOMOTKY ILIYHTOBOTO
pO3LEIUIIOBaYa MOJAEThCSA 32 JIOMOMOrOK KHOMKOBOTO mnepeMukada SBI1, skwuii
po3TaioByeThcs Ha nepeanii maneni 1K 1 Bukonye QpyHkIii aBapiiHOro BUMHKaya.

KoHTponp mapamerpiB Mepexi >KUBICHHS, 1HAMKALII0 BEJIUYMHHU HAIMpYyru
KUBJICHHS 1O KOXHIM (a3l 1 3aBAaHHSA pexumiB, npu skux sxkuBieHHs CIIC
NPUNHUHSIETHCS, 3A1iCHIOE pene KouTpodto a3z KV1 tuny «3YBP 3®» BiTun3HsAHOTO
TOBapoBHpOoOHUKA. JlaHe pene B pasi, K0 (a3Hl HAPYTH 3HAXOISATHCA B paMKax
JOMYCKY, 31ACHIOE TIOAa4y Hampyru ojaHiei 3 ¢ga3 Ha oOMOTKYy KoHTakTopa KMI,
AKUH, BUPOOJISIOUH, MTO/IA€ HAMPYTY KUBJIEHHS BCIX TphOX (pa3 Ha po3rairyKyBad, 110
cKJagaeTbes 3 po3'emip X18 ... X29.

Kpim posranypkyBada Hanpyry >kuBlieHHs 3 KoHTakTopa KM1 nogaerscs me
1 Ha npucTpii iHaukanii Al. 3aBgaHHs npucTpoi iHaUKaIli Al nonsrae B Tomy, o6
3MIACHIOBATH IHIWKAIIIO HAsABHOCTI HANpPYyTW B KOXHIA 3 Tpbox (a3, 1HIUKAIIIIO
BEJMYMHHU BUXiIHOI Hanpyru 1 BuxinHoro crpymy C/IIC, momaBaTu >KMBJICHHS Ha
oOMOTKY KoHTakTopa KM2, BUpOONSITH CUTHAIM YHOPABIIHHS BciMa OJoKaMu
KUBJICHHS JUIsl pEeryJjiloBaHHS BHUXIOHOI Hampyru 1 BuxigHoro ctpymy CHIIC,
Bu3Hauatu paxt TpuBasnoro K3 suxoxy CHIIC 1 micns 3akiHUeHHS TPOMDKKY dacy 30
CeKyHJ1 BiakItouaTH HaBaHTaxeHHs Big CIIC.

VYrpaBniHHS MIAKIIOYEHHSM / BUIKIIOUCHHSIM HAaBaHTAXXEHHS 3JIIMCHIOETHCS
3a JIOMOMOTOI0 nepeMukada SAl, 1m0 MiIKIIYaEThCA 10 MPUCTPOIO HAMKALIT uyepes
po3'eM X2. CurHaiu ynpaBJiHHS OJOKaMH KUBJICHHs uepe3 po3'eM X4 MmoaaroThCs
Ha HaOip po3'emiB X6 ... X17.

Jis  iHAMKanii CTpyMy HaBaHTAKEHHS BUKOPUCTOBYETHCS Harpyra 3i
CTaHAapTHOro ImyHTa RI1, BKJIIOYEHOro B JIAHIIOI HaBaHTaxkeHHA. Jlionu
BUKOPUCTOBYIOTHCSA JJII TPOMYCKAaHHS CTPyMY HABAHTAXKEHHS B CHUTYalIIX KOJIU

yacTHHA OJIOKIB JKHUBJICHHS 3HAXO0OAUTHCA Y BUMKHCHOMY CTaHI.
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IIBM - npuctpiii BBogy Mepexi. [Ipuctpiii BBOAY >KUBWIBHOI MEpPEXKi,
SBJIsIE COOOO KJIEMH1 KOJIOJIKH, 110 JO3BOJISIOTH MiJ'€JHATH JI0 iX TEPMIHAJIB APOTH 3

nepeTuHoM He MeHie 10 cm? npu pobouiii Harpy3i He Hkue 500 B.

I13B- npucTpiii 3axucHoro BUMUKAHHA . [Ipuctpiii 3aXuCHOr0 BUMUKaHHS
(I13B), BuMuKay AUQEPEHIIATIBHOIO CTPYMY - MEXaHIYHUNA KOMYTallliHUN amapart,
NpU3HAYEHUN I BIAKIIOYEHHS HABAaHTAXEHHS Yy BHUIAJKY, KOJIM 3HAYEHHS
nuepeHIliaibHOrO0 CTPYMY JOCSTa€ 3a/aHoi BEIMYMHM B NeBHUX ymoBax . [I13B
3aXUIIa€ JIIOJAUHY Bl YPaOKCHHS €JIEKTPUUYHUM CTPYMOM P BUIAJKOBOMY JOTUKY
70 CTPYMOBEAYYMX YAaCTUH 1 BiJ] BUHUKHEHHS TIOXKE€XI, BUKIMKAHOTO BHTOKOM

CTPYMY 4epe3 MOIIKOKEHY 1301110 TPOBOAIB[2].

SBnsie coboro mokymHUM npuctpii, ¢ipma-BupoOHrk "EATON" (komuiiHs

"MOELLER").

II31- nmpucTpiii 3axXUCTy Bil NEPEeHABAHTAKEHb IO CTPYMY i KOPOTKOIO
3aMukaHus. [lpucTpiii i 3aXucTy €NEeKTPUYHUX JIAHUIOTIB  BIJ CTPYMIB
NEPEeBAHTAXKEHHS 1 KOPOTKMX 3aMHUKAaHb 3aCTOCOBYETHCS B EJIEKTPOTEXHIIl s
3aXUCTy €JEKTPUYHUX JIAHIIOTIB TEeHEepaTopiB 3MIHHOI HAmpyrd B CTPyMIB
NEPEeBAaHTAXKEHHS 1 KOPOTKMX 3aMUKaHb. MeTa: po3mUpeHHs (DYHKI[IOHAIBHUX
MOKJIMBOCTEH Ta 3MEHLIEHHS BTPAT MOTY)KHOCTL. Y TPHUCTPOi OJOK MOPIBHSHHSA
NOPIBHIOE CTaOULII30BaHy HANpyry 1 MEpeTBOPEHE 3MIHHY HaNpyry JOMOMIKHOI
oOMoTKH TpaHchopmaropa ¢GopMyBaya 3MIHHOT HAmNpyru, SKAA B TMOYaTKOBUUN
MOMEHT 4Yacy >KMBUTHCS 3 BHUXOJY CTa0iIi3aTopa Hampyrd depe3 1iod, a OJIoK

HOpiBHHHHH KUBHUTBHCA BiII HaIlpyTru 3 BUXOAY 6J'IOKy 3aTPUMKHMH.

[IpucTpoi 3axucTy 3aCHOBaHI Ha TOMY, II0 B PEKHUMI1 KOPOTKOIO 3aMUKAHHS
HaIMpyru Ha 0OMOTKaxX CHUJIOBOrO TpaHchopMmaTropa 3HAYHO 3MEHIIYIoThes. [IpucTpiii
MICTUTh JIONOMDKHY OOMOTKY B CHJIOBOMY TpaHchopMaropi, Hampyra 3 sKOi
HAJXOAUTh HAa MEPETBOPIOBAY 3MIHHOI HAINIPYTU B MOCTIAHY, CTaOLIITPOH, 1101, Mapy
CWJIOBHUX TpPAH3UCTOPIB, JIAHLIOT YIOpPaBIiHHSA CTpyMOM ©0a3d 3 BIANOBIAHUMU

3B'I3KaMHU.
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VY cranomy pexxumi poOOTH MOCTiiHA Hampyra Ha BHUXOJl MEpPETBOpIOBaya
3MIHHOI HalIPYry B MOCTIMHY BIAKPUBAE CTAOUTITPOH 1 101, 110 T03BOJISIE IPOTIKATH
CTpyMy 0a3u CHJIOBUX TpaH3UCTOPiB. [Ipy KOpOTKOMY 3aMUKaHHI HAIllpyra Ha BUXO/I1
JOTIOMIDDKHOT OOMOTKM  TpaHcopMaropa 3MEHIIYEThCS, [10J 3aKpUBAETHCA,
MEPEeIIKO/KAIOUM  TMPOTIKAaHHIO ~ CTpyMiB  0a3u,  3a0e3leuyroud  3aXHCT
TpPaH3UCTOPIB.[2]

SBnsie coboro npundanuit npuctpiid, pipma-upoduuk "EATON" (konuiins
"MOELLER").

ITAB-npuctpiii aBapiliHOro BHMKHEHHS. Le 3amo0 1 KHUN
CJICKTPOTEXHIYHUN MNPUCTPIA (BUMHKAY), 10 3a0e3leuye MUTTEBE BIIKIIOYCHHS
CTPYMOBEAYYHUX JIHIA 1 MOPWIAAIB-CIIOKUBAYIB Bl 30BHIIIHBOI  MEPEKI.
CrpairoBadHsl JaHOTO MPUCTPOIO B1IOYBAETHCS NMPU BUHUKHEHHI 3aMHUKaHb PI3HOTO
Tany ab0 KPUTUYHHUX CKaykax Hamnpyrd. B pe3ynbrari BHA€eThCs 3amo0irtu
MOIIKOJKEHHSIM €JIEKTPUYHOTO O0JIaJIHaHHS Ta MAaKCUMaJbHO 3HU3UTH HAJaHUN Ha

JIOONHY TpaBMYIOLII/Iﬁ BIIJIMB.

[IpuHIMn Ali OPUCTPOIB 3aXMCHOIO BIJKIIOUEHHS TPaHUYHO MPOCTHH 1 TOMY
Haniiauii. KokeH Takuii amapar, BCTAHOBJIECHUM B MEPEXY, KOHTPOIIOE
XapaKTePUCTUKHU €JIEKTPUYHOIO CTPYMY, IIO PYXa€ThCs JO CIOXKMBaya 1 Bil HHOTO.
[Ipy BUSIBIEHHI HEBIAMOBIIHOCTI, €JIEKTPUYHHUI JaHIIOr PO3MHUKAETHCS 1 IMojayda
CJCKTPUKU TPUMUHSIEThCA. [Ipy 1bOMY KUIBKICTh CHOXXKHMBa4iB  (TPHIIAJIIB)
MPUHIIMIIOBOTO 3HAYEHHST HE Mae€, aJDKe amapaTd aBapiiiHOro pO3MHUKaHHS He
BHU3HAYAIOTh MPUYMHY BHUTOKY EJIEKTPUKH, BOHM TPOCTO pearyloTh Ha caMm (akT

BUTOKY.[2]

[IyHTOBMI pO3YEIUIIOBaY, Mpu3HaueHud M nepeknany 1131 B ctan «BuUMKHEHO».
SBnsie coboto mnpuabanuii mnpuctpid, ¢ipma-BupodHuk "EATON" (xonuiins

"MOELLER").
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AB - apapiiinuii BUMuKa4. SIBisie co00I0 Tak 3BaHy «TPUOKOBY» KHOIIKY,
HATUCKAaHHS $KOi B aBapiiHUX CHUTyallisIX MPU3BOAUTH JO CHPAlbOBYBaHHS

IIYHTOBOTO PO3UEILIIOBaya 1, IK HacligokK, nepexony [131 B cran « BumMkHeHOY.

Pesie koHTpOJIIO Mepeki . SBisge co000 MOKYNMHUN NPUCTpiil. 3aiCHIOE
IHAMKALII0 BCIX TpU(A3HUX KUBISYUX HANPYT 1 KOHTPOJIh MapaMmeTpiB KUBUIbHOI
Mepexi. Mae y cBoeMy CKIIaJll €IeKTpOMarHiTHE pelie, U0 CHpalboBY€e MPU BUXOI

napaMeTpiB YKUBHJILHO1 Mepemi 3d paMKH 3aJJaHUX KOPUCTYBA4YCM 3HAYCHB.

IKM- npuctpiii komyTaunii Mepe:ki. SIBisie co00r0 MOKYNMHUNA MPUCTPINA -
€JIEKTPOMArHiTHUN KOHTAKkTOp. KOHTaKTOp 1€ - JBOMO3ULIIMHUM €1eKTPOMAarHiTHUN
anapar, IpU3HaA4eHUI JUIsl 4YaCcTUX AMCTAHIIMHUX BKIIIOYEHb 1 BUKIIOUYEHb CUJIOBHX
CJEKTPUYHUX  JIAHUIOTIB B HOPMAJIbHOMY  pexuMmi  pobotu.  Pi3HOBHI

€JIEKTPOMArHiTHOTO perie.

Haii6inpi mMpoKko 3acTOCOBYIOTHCS OJHO - 1 JBOMOJIIOCHI KOHTAKTOpPHU
MOCTIMHOTO CTPYMY 1 TPUIIOIIOCHI KOHTAaKTOPH 3MIHHOTO CTpyMmy. Jlo KOHTakTOpiB
gepe3 4acTi KOMyTali Tpea'siBISIOThCS TMIABUINCHI BUMOTH IO MEXaHIYHIA Ta
eJIEKTPUYHIA 3HOCOCTINKOCTI. KOHTaKTOpH SIK MOCTIMHOrO, Tak 1 3MIHHOTO CTPYMY
MICTSITh: €JEKTPOMArHiTHY CHUCTEMY, KOHTaKTHY CHCTEMY, WLIO0 CKJIAJa€ThCsA 3
PYXOMHUX 1 HEpPYXOMHUX KOHTAKTIB, JYrOracUTEIbHY CHCTEMY, CHUCTEMY OJIOK-
KOHTAaKTIB (IOMOMDKHI KOHTaKTH, [EpEeMHUKaro4l JIaHLIOra CHUrHajizamii Ta
yIpaBiaiHHA Tpu poOOTI KoHTakTopiB). Ha BimMiHy Bii aBTOMaTHYHUX BUMHKAUiB
KOHTaKTOPH MOKYTh KOMYTYBAaTH TUIbKM HOMIHAJbHI CTPYMH, BOHU HE MpPU3HAYECHI

JJIA BiI[KJIIO‘{CHHSI CTpYMiB KOPOTKOI'O 3aMHKAaHH:.

PoGota koHTakTOpa 3acHOBaHa Ha JBOX MNPOTWICKHUX [isX. Ha
€JICKTPOMArHITHY KOTYIIKY IOJA€ThCsl Hampyra, MICAS 4YOoro ocepias, Mia i€l
MarHiTHOT'O TIOJISI, TOYMHAE PYXATUCS Bropy, 1 JAHIIOT 3aMHUKA€ETHCS, 110 TPU3BOIUTH
0 TOSBH B JIAHIIO31 CTPYMY 1 BKIIOYEHHIO €JIEKTPOJBUIYHa a0o0 1HIIOIrO

MIIKJII0YeHOTo oOsianHanHsa. [licns BIAKIIOUEHHS TOAaYl €JICKTPOCHEPTrii 3aBAsSKH
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CHCTEMI MPpYXKUH CCPACUHUK HpHﬁMa€ CBO€ IIOYATKOBC IIOJIOKCHHA, OCHOBHUH

JAHLIOT PO3MUKAETHCS, 1 €IEKTPOOOIaJHAHHS BIAKIIOYAa€eThCsA[3].

Po3srany:xyBau. SBisge coOoto HaOip cunoBux ImHH. OTpUMye Hampyry

’KUBJICHHS BIJ] IPUCTPOIO KOMYTAIlli MEpexi.

Moayabs po3’emuux 3’eanyBauiB. KokeH 3 OJIOKIB JKHMBJICHHS Ma€ CBIA

OKpeMUI po3’€MHHUM 3’ €HYyBaY.

I 3 BCII - muara iHaukanii 3 0JOKOM CJIy:K00BOI0 KHBJICHHSI 1€ -
OpPUCTPIA yopaBmiHHSA Ta I1HAMKAIi. SIBise coborwo mnpucTpid, 3i0paHuil Ha
JIPYKOBaHIM IJIaTi, O CKJIQay SIKOTO BXOJSTh OpPraHU YNpaBIiHHSA Ta IHAWKAI 1

CITy»K00Be JKepeo *KuBjieHHs 5 B, 2 A.

I132- npucTpiii 3axucTy Bia 3BOPOTHOI i30Jsuii. SIBise co6oro mpuadaHuit

MPUCTPIN - €TEKTPOMArHITHUN KOHTAKTOP.

IKH- npucTpiii komyTanii HaBaHTa:;KeHHs. SIBie c00010 HAOIp CUIIOBHUX

HaITIBIPOBITHUKOBHUX J10/I1B.

NBKIIC- npucTtpiii BBoAYy KaHAJIB MOCTiiiHOro cTpymy. fBisie coboro
HaOlp KJeM [Jisl NpUETHAHHS Mapyu BUXITHUX KaOeniB KOXKHOTO 3 BOCBMHU OJIOKIB
*uBeHHs. KiieMu ¢ KoMyTOBaH1 TakKMM YMHOM, 11100 3a0e3nedyBajacs BUIIIEHA3BaHA

KOH(irypaiist (IB1 TUIKM MO YOTUPH MOCHIZOBHO CIIOJIYYEHUX OJ0KY).

BK- Buxigni koHTakTH. )11 BBIMKHCHHS KaOCI1B »KUBJICHHS.
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4 AHAJII3 EJIEKTPUYHOI CXEMHU JIPYKOBAHOI'O BY3JIA
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