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BBenenue

COBPEMEHHOM 3Tane Pa3BWUTMUSA
TUKMU YyenoBEKY He BCcerJaa
f abdPeKTMUBHDO ynpaBnsaThb
M WU, annapaTaMy. ATO0
BNEeHO OFrpPpaHMYEHHBIMMU
OFTMYEeCKUMMU BO3MOXHOCTSHAMM
K a 7 YCNOXHEHMUEM npouennypb.
e HMUS 6blCTPO NpPpoOTEeKawWUMu
OFMYEeCKUMMU npoueccamMu
ogcTBaAa, nepejgauym "
LeneHunAd 3NEeEKTPUYECKOMU
. Kpowme TOTroO, BCe
OrmMyeckKwue npouecchl B
TUKEe CcONpoOBOXJaeTcHdA OMNMacCHLMMU

4yenoBekKa

BO3OEUWCTBUAMM

ecKOoOro, TennoBOTroO 7
ArHUMTHOTIO XapaKTepa.
cywecTBYKT 30Hb, B KOTODPHIX
e yenoBekKa HeponycTHWUMO.
HOW OcCOb6eHHOCTHbBLI
MYyecKHMUX npoueccos B
HepreTuke AaBnAaeTCA
n nepexon n 3 ycCTOMYMNBOTILO
A HOPManbHOTO
MpOoOBaHWMWA B HeyCTOMWYNUNBOE -
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npefpaBapUuUHDOE, C

a B

nocneagywwnmmu

APUUHBIMU CUTYaALNUAMHU.

YcTonuyuBOeE U

EKTpPOCHabXeHMUE

6e3onacHOE

AN

noTpeburtene

BO3MOXHDO TONBbKO npw MCNONb3O0OBaAHUM
cpeacTB penenvHOMU 3aWu T bl "
aBToOMaTUKU. [lpn aTomM aBTOMAaTHU3aLUMNa B
9N eKTpPO3IHEepPreTuUKe, pewa s 3ajgaymu
KOHTpPONA, peryanmMmpoBaHMA MU ynpaB/leHMUSH
B HOPpManbHOM PDEeEXUMeE, obecneynBaerT
nocpencTBOM aBTOMaAaTMW4YE€CKOTO BBOJaAa
pe3epBa (ABP) " aBTOMATMUWYECKOTO
NMOBTOPHOTO BKNWYEHMUSH (AN B)
BOCCTaHOBNEeHMUE 9NeKTpPOCHabXeHUWHd
nocne aBapwWuMmHBLI X nepepb BO B. B
METOAMUYECKMUX YyKa3aHUWS§aX paccMoOTpEeEH
NMPUHLMURMN paborTbl YyYCTPOMUCTB ABP n
NnpuUBESEHH. OCHOBHEBbIE pac4yeTHb e
dopmMYy bl yCcCTaBOK. B chepgpytowm x
METOAMUYECKMUX YyKa3aHMUasaX 6yner
paccMoTpeHo ATllB.

PacwupeHwune obnacrTwu NPUMEHEHMUSA
ABP nu AIIB cnocob6cTtBYyeT HDOPMUPOBAHMUI
aAaKTMWBHO-aganTMWBHBLIX ceTewu B
COOTBETCTBMUMU C nNnporpamMmmo W
MHTeNnNneKTyanunui3auyuunwu S9HEepPreTunKHMU,
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KOTOpas-s npeagnonaraert WMpOKOE
NPUMEHEHMUE KOMNbITEPHB X TEXHONOIMMUMN.

B aTon cBA3M BONPOCH KOMMNDbITEPHOMU
6e30nNacHOCTMUW BbXOAAT Ha NepBbW NAaaH
n TpebylwT pelweHMUSs pAamga npob6newm B

paMKaXxXx MMnoprto3amMeweHMUA.



1. Knaccudgukanus 3a10UT JIeKTPUIECKUX ceTell

Penefinyio 3amuTy TPUHATO KJIACCUPUIIMPOBATh IO XapakKTepy W3MCHCHHSI
rnapaMeTpa, Ha KOTOpPBIA pearupyeT 3allluTa, MO0 HA3HAYCHHI0 B 3aBUCUMOCTH OT
OTBETCTBEHHOCTH U TMopsiika padbotsl mpu K3, a Takxke a1st onpeaeaeHHbx BuaoB K3.
1. ITo xapakTepy U3MEHEHUS TTapaMeTpa 3allUThl Pa3JIeNAI0TCd Ha MAKCUMAJIbHbIE U
MHUHUMAaJbHbIE. 3alllUThI, pearupyromme Ha Benuuussl |, 1y, lg, Uz, Uo, Bo3pacTatromiue
B ycinoBusax K3, Ha3pIBalOTCS MaKCHMaJbHBIMM. 3alllUThl, pPEArupyrolnme Ha
Benmuunbl U, Z, cHikaroniuecs npu K3, Ha3pIBalOTCS MUHUMAIbHBIMU.

2. Ilo Ha3HAYEHUIO B 3aBUCHUMOCTH OT OTBETCTBEHHOCTH W TOPSIKA JACHCTBHS TPH
K3, 3ammuTh! k1accuUIMPYIOT KaK OCHOBHBIE, pe3E€PBHBIC U JOMOJHUTEIIbHBIC.
OcHoeHoOUl Ha3bIBACTCS 3aluTa, OOECHedYMBaroOIIas MEPBOOYEPEIHOEC OTKIIIOUCHHE
MOBPEXKJICHUN B JIFOOOM TOUKE 3alIUIIAEMOr0 Y4acTKa.

Peszepsnoii HaspiBaloT 3ammMTy, 00ECIEYMBAIOIIYIO OTKIOUYEHHE ITOBPEKICHHOTO
y4yacTKa TpU OTKaze B pabOTe OCHOBHOM 3alllUThl WM BBIKIIOUaTess. Paziauyaror
PEe3EpBHBIC 3aIIUTHl OJMXKHETO JEHWCTBUS, OTKJIIOYAIOIIUE IMOBPEXKIACHUS B JIFOOOM
TOYKE 3alIMIIAEMOr0 ydacTKa MPHU OTKa3e €ro OCHOBHOM 3alluThl, U PE3CPBHBIC
3alUThl JAJBHErO JCUCTBUSI, CO3JAIONINE YCIOBUS JJISI OTKIIOUCHHS 3alUIIaeMOIo
ydyactka npu K3 Ha CMEXHOM y4acTKe W OTKa3€ 3alllMThl WM BBIKIIOYATENS
cMexkHoro ydactka. C 1enpl0  yOpOIIEHUS PE3EPBHBIX 3alIUT JIOMYyCKaeTcs
BBITIOJIHEHUE UX PEAarupyroNMMHU TOJIBKO Ha Oosiee yacTHbie Buabl K3 (ogHO(Da3HbIe
U aByXx(daszHeie).

JlononnumenvHoti Ha3pIBaeTCA 3allUTa, OOECIeUnBarONas YaCTUUHOE AyOJIMpOBaHUE
OCHOBHOM 3aIlUTHl W JCUCTBYIOIIAs B 3TOM CJIy4ae OJHOBPEMEHHO ¢ Heil. OOBIYHO
9TO MPOCTasl 3allUTa, OCHOBaHHAs HA JIPYrOM MPHUHIIUAIIE U OTKJIIOYAroIias Hanbosee
TspKeNble BUbl K3 Ha 4acTy 3alIMIaeMoro y4acTka.

3. ITo Ha3HayeHUIO I onpeaeeHHbIX BUI0B K3 kitaccudukaiys 3aimuT 3aBUCUT OT
pexuMa 3a3zemiieHus Heritpaym cetu. g cetn 110 kB u BbIme, paboTaromux ¢
3 PEeKTUBHO 3a3eMJICHHOM HEUTpaiblo, BBIICIAIOT 3alllUThl OT MEXIy(da3HbIX

MOBPEKIEHUN (MaKCUMalbHbIE TOKOBBIE U JUCTAHIIMOHHBIC), OT 3aMbIKaHHUI1 Ha
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3eMJII0 (MaKCUMallbHbIe TOKOBBIE HYJIEBOM IMOCIEAOBATENLHOCTH) U OT BCEX BHJOB
noBpexaeHuil (nuddepennuansusie, nuddepeHmanbHo-ha3Hble U HallpaBJICHHBIC

BBICOKOYAaCTOTHBIC 3aIIUTHI, 4 TAKKE IIPUCTABKHU BBICOKOYACTOTHOM 6J'IOKI/IpOBKI/I).

2. HomeHnkiatypa ycTpoiicTB pesieiiHOi 3al[UThI

B mHacrosmiee BpeMs 3ammTa 2JIEKTPpUYECKUX ceTed HampsbkennemM 6750 kB
BBITIOJIHAETCS C MOMOIIBI0 KOMILJIEKCOB PENIEHHOM 3alllUThl JIMHUN, BBITOJTHEHHBIX
Kak Ha 0a3e TPaJAWIMOHHBIX SJEKTPOMEXAHMYECKUX YCTPOWCTB, TaK W C
IpUMEHEHUEM MUKPORJIEKTPOHHOM 0a3bl (MHTETpaJIbHBIX MHUKPOCXEM,
MUKPOITPOLIECCOPHOM TEXHUKH).

DNEKTPOTEXHUYECKAs MPOMBIIIJIEHHOCTh CEPUHHO BBITYCKAET B TEYCHUE MOCIETHUX
JECATUIICTHH CIIEYIONINE MAHEIN 3alllUThl Ha AJICKTPOMEXaHUYECKOoU Oase:

naHenb 3amuThl THma D113 1636-67 — ms 3amutel auHUE Hampsbkenuem 110-220
kB, comepkaimias TpeXCTYIICHUATyO JAWCTAHIIMOHHYIO 3aIUTy C OJIOKMPOBKOW TPHU
Ka4aHUSIX W HEHUCIPABHOCTAX IIENEH HAMpPSHKCHUS, YETHIPEXCTYNEHYATYIO TOKOBYIO
3alIUTYy HYJIEBOM TOCIEIOBATEIBHOCTU, MEXKIy(ha3HyI0 TOKOBYIO OTCEYKY, pelie
YPOB;

nanenp 3ammtHas tuna Jd3-201 — guddepennnanbHo-(ha3Has BHICOKOYACTOTHAS
3amuTa, MpeaHa3HadeHa IS MPUMEHCHHUS B KAayeCTBE OCHOBHOW 3allUThI JTMHUHN
Harnpspbkenrem 110-220 xB; aTto ObicTpoaeiicTByIONIas 3amuTa, ACHCTBYIONMIAS MPU
Bcex Bumax K3 B cucreme;

nanens 3ammTHas tuma J]d3-503 — auddepennmanbHo-pazHas BHICOKOYACTOTHAS
sammTa Jis auaHuid 330-500 xB;

nanenpb 3amuThl THHa D113 1637-91 — npumeHseTcs s BBIIOJIHEHUS TONCPEYHON
muddepeHnranbHO TOKOBOM HANpPABJICHHOW 3allUTHI MapauiedbHbIX JuHuA 110-
220 kB npu 3ambikanusx mexay dazamu (komruiekT K3-6) u Ha 3eMito (KOMIUIEKT
K3-7);

nanens 3ammthl TEmoB OI13 1638-91 u DJII3 1639-91 — npumensiercs s

BBITIOJTHEHUS MTPO0JbHON AuddepeHimanbsHoi TokoBor 3ammThl aunuii 110-220 kB;
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3TO OBICTPOACHCTBYIONIAs 3alllMTa C MPOBOJHBIMU KaHajJaMU CBSA3H, JCUCTBYIOIIAS
npu Bcex Buaax K3 B cucreme;

nanens tuna D113 1643 BbICOKOYACTOTHOW OJIOKUPOBKH JIUCTAHLIMOHHOM 3alUTHI U
HAIpPaBIEHHOW 3aluThl HyNeBoil mocnenoBatensHoctn juHM 110-330 kB; ona
OPUMEHSIETCS JUIsl MCKIIOUEHHUsS BBIJCPKKM BPEMEHU 3allUT MPU 3aMBIKAHUAX Ha
3alMIAEMON JIMHUY; TIaHeIb MpeJHa3HaueHa JJii COBMECTHOM palbOThl C MAHEINbIO
tuna OI13 1636-67 unu ¢ mo00i apyroii, Ha KOTOPOH YCTAaHOBJICHBI AHAJIOTMYHBIC
3aILUTBHI;

nanenb tana J113 1651-91 3ammTel 1 aBTOMATHKH, TPUMEHSIETCA IS 3AIIUATHI ABYX
JUHUN SIeKTponepenayn HampspkeHueM 35 kB mpu MHOTo(a3HbIX 3aMBIKAHUSAX;
o0ecreunBaeT TPEXCTYNEHYATYI0 TOKOBYIO 3alUTY C IOMOILBIO TOKOBOM OTCEUKH
0e3 BBIIEPKKM BPEMEHM M MaKCHUMAJIbHOM TOKOBOM 3allUTBI C IYCKOM IIO
HaIpSOKEHUIO, a TaKK€ TOKOBOM OTCEYKHM C BBIACPKKOW BpPEMEHHU; HMEIOTCS
ycrpoiicTBa aByxkparnoro AIIB (pene tuna PIIB-02);

nanens thna [IA 115-91 YPOB, npumensiercss ajis BBINOJTHEHUS YCTPOMCTBA
pesepBupoBaHus oOTka3za BeIkTo4YaTene (YPOB) mnpucoegunenuit 110-220 kB
noactanmui 110-500 kB;

MaHeNlb JUCTAHIIMOHHOW 3amuThl Tuna 13-4, npumeHsercss s 3alUThl JUHUN
HanpspkenneM 35 kB mpu Bcex Bumax mHorodasaeix K3; Brirowaer B cebds
TPEXCTYIEHYATYIO0 TUCTAHIIMOHHOTO 3aIUTY U TOKOBYIO OTCEUKY (KOMIUIEKT 3aIIHUThI
tuna K3-11);

naHenb aBapuiiHoro ocmwuiorpadga tuma I1JID 0301 — mnpennasHadena s
pasMereHus aBapuiiHoro ocmuiorpada tuna H 13 u ynpaBnenus ero pabotoi
COBMECTHO C MarHuTorpadoM TMpUd BO3HUKHOBEHHUM AaBapUMHOTO peXuMMa B
HSHEPTrOCUCTEME;

Kpome manenel 3ammThl BBITYCKAKOTCS TaK)Ke KOMIUIEKTHI 3amuThl cepun K3 Ha
ANEKTPOMEXAHUYECKUX peJie. KOTOPbIE NMPEIHA3HAYEHBI I IPUMEHEHUs B CXeMax
penerinort 3ammThel. Kommiektsl TumoB K3 9, K3 10, K3 12+ K3 15, K3 17

MMPUMCHATOTCA I pa6OTBI Ha OINICPATUBHOM ITOCTOAHHOM TOKC, 4 KOMINJICKTbBI THIIOB



K3 35+K3 38 —nns paboThl Ha omepaTMBHOM IEpeMEHHOM Toke. Bce aneMeHThI
Ka)XJIOTO KOMIUIEKTA 3allliThl CMOHTHPOBAHBI B OJTHOM 00111eM Kopmyce. Haznauenue
KOMILIEKTOB:

tuma K3 9, K3 9 /2 — tokoBas orceuka npu Mexaydasubix K3 B nByx(dazHom
JIBYXpEJIeHHOM UCTIOTHEHUH;

tuna K310 — TpexcrymeHuaras TOKOBas HalpaBJICHHAs 3allluTa HYJEBOH
MOCJIEIOBATEILHOCTH, IPUMEHIeMast B cocTaBe naneu tumna 113 1636-67;

tuna K3 12 — MakcumanbHasi TOKOBas 3anuta rnpu Mexaydasueix K3 B npyxdazHom
JIBYXPEJIEMHOM UCIIOJIHEHUU C HE3ABUCUMOU BBIJIEPKKOU BPEMEHU;

tuna K3 13 — GeicTpoieiicTByIOIIasi TOKOBas OTCeUka B ABYyX(a3zHOM JByXpeleHHOM
UCIIOJIHEHUH U MaKCUMaJIbHAasi TOKOBAs 3all[UTa C HE3aBUCUMOM BBIJCPIKKONU BPEMEHU
B ABYX(a3zHOM TpexpesieiHOM UCTIOJIHEHUY;

tuna K3 14 — makcumanbHasi TOKOBAsl HAIIPABJICHHAS 3AIMUTA C BBIAECPAKKON BPEMEHU
B JIBYX()a3HOM JBYXPEJICMHOM UCTIOJIHCHUH;

tuna K3 17 — makcuMmasnbHasi TOKOBas 3allliTa ¢ HE3aBUCUMOM BBIICPKKON BpeMEHU
B ABYX(a3zHOM TpexpeseiHOM UCTIOJHEHUY;

tuna K3 35 — MakcumanbHas TOKOBas 3alnTa B JBYX(a3HOM OIHOpEICHHOM
UCIIOJIHEHUU;

tuna K3 36 — MakcuManpHas TOKOBas 3amuTa B ABYyX(a3zHOM IByXpelaeiHHOM
WCITOJTHCHHH,

tunia K3 37 — TokoBas OBICTpOACHCTBYIOIIAs OTCEYKa W MaKCHUMAaJIbHAs TOKOBas
3alKTa C BBIICPKKOM BpEMEHHU B JIBYX(Pa3zHOM TpeXpesIetHOM HCTIOJIHEHUH;

tuna K3 38 — MakcumasbHasi TOKOBasi HalpaBJICHHAs 3alllMTa ¢ BBIAECPKKON BpEeMEHU
B IByX(a3HOM JABYXPEJICHHOM UCTIOJIHCHUH.

C cepenunbl 80-X TOJOB CEPUITHO BBITYCKAETCA KOMILUIEKC pEIeHHON 3allUThl JIUHUM
110-330 kB Ha MUKPO3JIEKTPOHHOM JIEMEHTHOM 0a3e B CIEAYIOIIEM COCTaBE:

mkadp IIAD 2801 /15/, comepxamiuii CTymeHYaTble 3allMTHl JJIs peaau3aliu
(GYHKUMNA pe3epBHBIX 3aIUT MPU HAJTUYUU OCHOBHOM OBICTpOAEHCTBYIONIEH (B3aMeH

nanenu OI13 1636-67); Takke MMEET B CBOEM COCTaBE TPEXCTYIEHYATYIO



JTUCTAaHIIMOHHYIO 3alIUTY C OJIOKMPOBKAMU MPHU KAYaHUSIX U HEUCIIPABHOCTSX ILIeTen
HaIpsHKEHUSI, TOKOBYIO OTCEUKY, YETBIPEXCTYIEHUATYI0 TOKOBYIO HaIpPaBJICHHYIO
3allUTy HYJIEBOM MOCiIeA0BaTEILHOCTH, pesie Y POB;

mkadp D 2802, coxepkamuii JBa OTIAEIBHBIX KOMIUIEKTa (OCHOBHOW U
PE3EpBHBIN) CTyNEHYaThIX 3alIUT U MpeAHA3HAYCHHBIH ISl UCIIOIb30BAaHUS B BUJIE
€IMHCTBEHHOM 3amuThl (BMecTo nanenu D113 1636-67); 0OCHOBHOM KOMIUIEKT — 3TO
mkap M2 2801, a pesepBHBII KOMIUIEKT COACPKHUT JABYXCTYIEHYATHIC
JMCTAHIIMOHHYIO U TOKOBYIO 3alIIUThI HYJIEBOM MOCIIEI0BATEIbHOCTH;

nanens [1J]ID 2802 HampaBieHHONW BBICOKOYACTOTHOW 3aIllUTHI, HCIIOIB3YEMOUW B
KavyecTBE OCHOBHOM, BMecTo mmanenu J[D3-201.

HanexxHocth (DyHKIMOHUPOBAHMS 3THX YCTPOMCTB JOCTUraeTcs, B YAaCTHOCTH,
MPUMEHEHUEM TIOCTOSIHHOTO  ()YHKIIMOHAJIBHOTO aBTOMATUYECKOTO  KOHTPOJIA,
OXBaTBIBAIOIIETO 3HAUYUTEIBHYIO YaCTh JIEMEHTOB, C CUTHAJIU3AIMEN BO3ZHUKAKOIIUX
HeucnpaBHOCTeM.  Jlns  CHWKEHHMs  TpyJo3arpar Ha  NpodUIaKTHYECKOE
o0cy>KrBaHUE MPETyCMOTPEH aBTOMATU3UPOBAHHBIN TECTOBBIN KOHTPOJIb.

Jns muanit 500 kB u Beimie ¢ 1983 r. BbIMycKaeTcsi KOMILJIEKC YCTPOMCTB pesieHOM
3aIUThI 1 aBTOMAaTUKH Ha HHTETpaAIIbHBIX MuKpocxemax cepuu 1119 2000 B cocrase:
nanenb 11D 2001 — nucraHuMoOHHAsh TpexcTyneHYaTas 3alluTa, MPUMEHSETCS B
KauecTBe pe3epBHOM OT Bcex Mexaydazabix K3, comepkuT ycTpoicTBa OJIOKUPOBKU
MIPU KAaYaHUSX U HEUCITPABHOCTSAX B LIETISIX MIEPEMEHHOTO HAMPSKCHUS;

nanens 1112 2002 — TokoBas HanpaBiIeHHAS YETHIPEXCTYNEHYATAs 3aIUTa HYJIECBOU
MOCJIEIOBAaTEILHOCTH, TaKX€ HMEET B CBOEM COCTaB€ TOKOBYIO OTCEYKY OT
Mexaybasubix K3 u 3ammTy ot HenoaHogpa3HOro pekruMa; MPUMEHSETCS B KaUueCTBe
pe3epBHOU 3ammThl 0T K3 Ha 3eMIIi0, TOMOJHUTEIBLHON 3alIUThl OT MEXTy(Ha3HbIX
K3 BOMM3M MWH TOACTAHIMU W IS JTUKBHIAIWHA JUIATETHHBIX HEMOJHO(MA3HBIX
PEKUMOB;

nanensb [113 2003 — nanpasneHHas u auddepeHnunanbHo-(a3Has BHICOKOYACTOTHAs
3allliTa, MPUMEHSETCS B KaUeCTBE OCHOBHOM OBICTPOACHCTBYIONICH 3allMThl JIMHUN
ot Bcex BuAoB K3 kak B monHodazHoOM pexume, Tak U Ipu paboTe JIMHUU ABYMS

dazamu B 1nukie omHodaznoro AIIB; mpu monmHodazHol paboTe JMHUU IMaHENb
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UCIIOJIB3YETCS. B PEKUME HAMpaBIICHHON (UIBTPOBOM 3alIUThI C BHICOKOYACTOTHOM
OmokupoBko M TOiMbKO Ha Bpemsa Imkiaa OAIIB ona mepeBoautcs B pexuM
cpaBHEHUS (ha3 TOKOB;

nanens [1J]13-2004.01 — yctpoiictBo onHo-u TpexdaszHoro AlIB;

nanenb [1/13-2004.02 — yerpoiictBo Tpexdaznoro AIIB Ha Tpu npucoennHeHus;
nanens [1/13-2005 — YPOB;

naHens [1/19-2006 — 3amuTa mmH.

C 1991 r. npoucxoauT BBITYCK MOJCPHU3UPOBAHHOTO KOMILUIEKca 3amuT JuHui 500
kB u BbIIIE B COCTaBE:

mkadg aucTaHmonHoM 3amuThel Trmna 1D 2703 B3amen [112 2001;

mikad TokoBo# 3ammThl TUma 1D 2704 — ananor I1119 2002;

mkad BbICOKOYACTOTHOM 3antuThl Trna 1113 2705 — anamor I1J12 2003;

mkad ycrporictsa Tpexdaznoro AIIB tuna 111D 2706 B3amen [1712 2004.02;

mkad ycrporictBa ogaodaznoro AIIB tuma I3 2702 3amen 113 2004.01;

mkag YPOB tuna 1D 2001 B3amen [1J13 2005;

mikad 3ammTel coopHbix mmH Tumna 13 2303 B3amen 1113 2006.

Kommnekesr 3amutel tumna 1119 2000 u I3 2700 moryT sKkCrulyaTupoBaThCsS U Ha
muausax 330 kB.

Bonpocsl mpoekTUpoBaHUS PEICUHON 3aIUTHI U ABTOMATUKH AJIEKTPUUYECKUX CETEU
perinameHTHpoBanbl  [IpaBuiamu  ycTpodcTBa — dyiekTpoycraHoBok [/ 1/,
PykoBoasiimumMu ykasaHusMd 1o peneiiHon 3ammre / 6-11 / W AMpeKTUBHBIMU
matepuanamu [ naBrexynpasienuss PAO EDC Poccuu. [IpuHuunel BeIOOpa ycTaBoK
3allUT, B OCHOBHOM, MajO 3aBUCAT OT JJEMEHTHOW 0a3bl, HA KOTOPOW BBIIIOJTHEHA
3aldTa, W OMPENENSAIOTCS TPAJAUIMOHHBIMU METOAMKAMHU, W3JIOKEHHBIMU B
PykoBomsammx ykazanusx. HekoTopbie 0COOCHHOCTH pacueTa yCTaBOK, CBS3aHHBIE C

pa3inducm 2JIEMEHTHOM 0a3bl OTACJIIbHBIX HM3MCPHUTCIIbHBIX OPraHOB, HM3JI0OKCHLEI B /

12-15/.
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3. Ucxoaublie TaHHBIE CETH

Hcxonnas cxema ceTu MPECTaBISIET COO0OM OTHOIUHEUHYIO AJIEKTPUUYECKYIO CXEMY
IIPOEKTUPYEMOI'O PaliOHa, HA KOTOPOM YKa3bIBAKOT:

1. CxeMy ¢ HOMUHAJBHBIMHU HaAMpPsKECHUSIMU, JUIMHAMH JIMHUM, MapKaMu MPOBOJIOB,
HaJU4YMEM 3a3eMJIIOIIUX TPOCOB M uX Marepuana. OO0S3aTeNbHO YYUTHIBAIOT
NapajuieIbHOCTh JINHUM, YACTUYHYIO WJIM MOJIHYIO, a TAK)KE YKa3bIBalOT PACCTOSHUE
MEXKy MapaJIEIbHBIMU JTUHUSMHU.

2. Cxemy DOJEKTPUYECKUX COCOUHEHHH DIEKTPOCTAHIMN ¥ TOJACTAaHIMHA C
napamMeTpaMu TpaHc(hopMaTOpoB, aBTOTPAHCHOPMATOPOB (MOILIHOCTH, HAMPSIKEHHUE
K3, rpynmbel coenuHeHHss OOMOTOK, TIpENENbl PEryJIMpPOBKA  HANPSKEHUA),
rE€HEPATOPOB (MOLIHOCTh, HOMUHAJIBHOE HANPSDKEHUE, CBEPXIIEPEXOJHOE PEAKTUBHOE
conpotusiieHue) / 4 /; KpoMe TOro, MecTa YCTAHOBKM W THIIbI KOMMYTAIlMOHHOM
arraparypsl.

3. IlpuBenmennble K IMWMHAM TIOJACTAHIIMKA  3aIIANIAEMON CETH  BEIMYWHBI
COTNPOTHUBJICHUN TpsiMOi (0OpaTHOM) M HYJIEBOW IMOCIENOBATEILHOCTEN APYTrUx
4acTel CHCTEMBI, COOTBETCTBYIOIINE MAKCUMaJbHOMY M MHUHHMMAJIbHOMY pPEKUMaM
padoTHI.

4. Mecra ycTaHOBKHM, THUIIBI U KO3GOUIMEHTH TpaHCHOPMAIMK JTaTYUKOB
uHpopmanuu. Tpancpopmaropsl Toka (TT) — nubO BCTpOEHHBIE B BBIKIHOYATEIH,
60 oTaenbHO crosimue. Tpanchopmartopsl Hanpspkenust (TH) ycranaBnuBaroTcs Ha
KaXKJI0OM CHUCTEME IIWH TMOJCTAHIINA, €MKOCTHBIC OTOOPHI HANPSDKCHHUS] — HA BXOJIE
JIMHUM, 0 BBIKJIIOYATEIICH.

Kpome TOro B HCXOIHBIX MAAHHBIX HEOOXOIMMO OTPA3UTh PAJl OCOOCHHOCTEM,
BJIUSIIOIIMX Ha BBIOOP MPUHIUIIOB U PACUET YCTABOK PENCHHOMN 3alIUTHI.

1. [lpumenenne nojicTaHuuid 0€3 BBIKIIIOUATEIEH Ha CTOPOHE BBICOKOTO HAIPSKEHUS
C YCTaHOBKOW KOpPOTKO3aMbIKaTeled W  OTAeNUTeNed. 3/1eCh  BO3HHUKAET
HEO0OXOIUMOCTh OTKJIFOUEHUS JIMHUU C TUTAIOLIEr0 KOHIIA MPU KOPOTKOM 3aMbIKaHUU

(K3) na npuemHoii moacTaHIMK, HaIIpUMeEp, B TpaHc(hOpMaTope.
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2. [Ipucoenuuenne noTpeOUTENICH K JTMHUU SJIEKTPOIepeauu TIIyXUMU OTIaMKaMH.
IIpu »TOM yCHOXHSIeTCd BBIOOpP YCTaBOK 3alllUT, OCOOCHHO Ji TMapajuiesIbHBIX
JIMHUM.

3. PocT HecMMMETpUYHOM Harpy3KH: dJICKTpUYECKas TAra Ha MEePEMEHHOM TOKE,
AJIEKTPOAYTOBBIC TIEYU M T.JI., — BCJICICTBUE YETO P HOPMAJIIBHOM PEKHUME padOThI
B CETH TMOSBISIOTCS TOKM W HampsDKeHUs  oOpaTHOM W HYJIEBOM
II0CJIEJOBATEIHFHOCTEH.

4. [llupokoe NpUMEHEHNUE Ha OJIMHOYHBIX JTUHUAX HEMOJHO(pA3HBIX PEKUMOB PabOTHI
1o cxeMe JiBe (pa3bl U 3eMJis. 371eCh TAaK’K€ B HOPMAJIbHOM PEKUME TOSBIISIIOTCS TOKH
U HaIpsDKeHHUS 0OpaTHOM U HYJIEBOM IOCIIEIOBATEIIHHOCTEH.

5. [IpuMeHeHne MepeMeHHOTO OMEePaTUBHOTO TOKA, MapaMeTPbl KOTOPOTO 3aBUCST OT

Buna u mecta K3.

4. OCHOBHBbIE Pe;KMMBbI CeTH

OcHoéHble pedxcumbl cemu KacarTCid YPOBHS 3arpy3Kd CHCTEMBI U pEKHMa
3a3€MJICHUS] HEUTPaJIH.

1. Tlo ypoBHIO 3arpy3kd CHUCTEMBI PEXUMBI Pa3JEAIOT Ha MAKCUMANbHbIU WA
HOPMAaJbHO-IKCIUTyaTallUOHHBINA, KOTJa B paboTe HaXOIATCS BCE DJIEMEHTHI
SHEPTrOCUCTEMBI, U MUHUMATbHBIU, KOTJA YaCTh T€HEPATOPOB M JIMHHUM OTKIIFOYEHBI
MIPU MUHUMAJILHOM PEXXUME pabOThl CMEXKHON cUCTeMbl. PesxuM paboThI 11t BEIOOpA
YCTAaBOK M OIEHKH YYBCTBUTEJIBHOCTH 3allUT PACCMATPUBAIOTCS KOHKPETHO JJIs
Ka)KJIOM 3aIUThI dJIEMEHTa ceTH W i1 Kakaoro Buga K3. Kpome Toro, mis Beibopa
YCTAaBOK MOCJIEIHUX CTYNEHEW 3alUT YYHUTHIBAIOTCS aBapUiHbIC (AUCIETYEPCKUE)
PEXKUMBI pabOTHhI, JIJI1 KOTOPHIX YKA3bIBAIOT YPOBHM HANPSKEHUN HA MOJCTAHIUAX U
BEJTUYMHBI TOKOB TI0 TUHUSAM U TpaHchopMaTopam.

2. Peosicumbl 3a3emnenus HewtTpaneit TpaHchopMaTOpoB W aBTOTPAHCPOPMATOPOB
NPUHUMAIOT HA OCHOBAHUH CJIEIYIOIIUX OCHOBHBIX MOJIOKEHUM:

a) HEUTpaJu BCeX aBTOTPAHC(HOPMATOPOB 3a3EMJISIIOTCSI HATITYXO;
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0) 3azeMJieHHME HYJEBBIX TOYEK TpPaHC(HPOPMATOPOB HJIEKTPOCTAHLUUNA BecbMa
KEJIAaTeNIbHO, TaK KaK MPHU 3TOM HCKJIIOYAETCS BO3MOKHOCTH PA0OTHI y4acTKa CETH B
pEKHME H30JMPOBAHHOM HEUTPAIU C MOSABICHUEM IEPEMEKAIOMICUCS NYTH; B TEX
Cy4asx, KOrJa MO YCIOBUSM CHUXEHHUS TOKOB 3aMBIKAHHSI HA 3EMIIIO0 IMPUXOIUTCS
pa33eMyIsTh HEUTpaM y 4acTd TpaHCcHOpMaTOpoB, HEOOXOAMMO MPETyCMaTPUBAThH
aBTOMATUKY TIEPBOOYEPEIHOrO  OTKIIOYEHHUS JITUX TpaHCHOpMATOPOB  MpH

YCTOMYMBOM 3aMbIKaHUM Ha 3€MJIIO B 3alllUIlaeMoi ceTH (puc.l);

OTKa3
2 OTKI. 1
Ql - - Q2
P3 7
Tl ||,. - T2
D) T ©
G1D e G2

Puc.1. Ilpumep nepBoodepeHOrO OTKIIOYEHMs 0JI0KAa reHepaTop- TpaHchopMarop,
paboTaIIero ¢ HM30JUPOBAHHOM HEUTpasbio, MPU YCTOMYMBBIX 3aMbIKAHUSX Ha

3eMITIO B CeTH € 3P (HEKTUBHO- 3a3eMJICHHOM HEUTPAJIbIO

B) PpEXHUM  3a3eMJICHUS  HEWTpanell  HyJeBbIX  TOYEK  MOHU3UTENbHBIX
TpaHc(hOpMaTopoB B OCHOBHOM OIPEAEISAETCS YCIOBUAMH PabOThI pesieiHOM 3aIlnThI
(OOBIYHO 3a3eMJISIIOT TOJBKO YacTh TPaHC(OPMATOPOB ISl TOTO, YTOOBI MPHU BCEX
NEPEKITIOYEHUSX YUCIIO 3a3€MJICHHBIX TpaHC(HOPMATOPOB HE MEHSUIOCH); TIpU padoTe
CETH C YaCTUYHBIM 3a3€MJICHUEM HEUTpaJel TOJKHBI YUUTHIBATHCS KOHCTPYKTHBHbBIE
O0COOEHHOCTH BBIMOJHEHUSI TPAHCPOPMATOPOB (HEKOTOPHIE TUIIBI TpaHCHOPMATOPOB
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¢ BbiciunM HampspkeHueMm 110 kB u perynupoBKoOi HampspKeHHsS MOJ Harpy3Koid
MMEIOT M30JIALMIO HYJIEBOIO BHIBOJIA, PACCUMTAHHYIO Ha HanpsbkeHue He Oonee 40 kB
Y HEJIOCTAaTOYHYIO JJIs CITydasl Iepexoa B PEKUM C M30JUPOBAHHON HEUTPAIIBIO);

I') CUJIOBBIE TpaHC(HOPMATOPHI C PE3KO-BBIPAKEHHONH HECMMMETPHUYHOW HArpy3Koi
(HampuMep, MOJCTAHLIUN DIEKTPOTITH, padoTaromieil Ha oqHO(Aa3HOM MEePEeMEHHOM
TOKE) TpeOYIOT 3a3eMJICHUS HEWTpajgeil OOMOTOK BBICOKOTO HAIPSIKEHUS,
COEIMHEHHBIX B 3BE3/Y U MpHcoennHeHHbIX K cetn 110-220 kB.

[Ipu omeHke KaTeropuu MOTPEOHUTENsT YUUTHIBAIOT CYIIECTBOBAHME MapaslIeIbHBIX
CBsI3€H, HAaJM4UKE pe3epBa MOIIHOCTHU, AOMYCTUMOCTh U JJIUTEIBHOCTH TIEPEPHIBOB B

SHEProcHAOKEHUHU.
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5. UcxoaHble gaHHble Ana KypcoBou paboTbi
NA Cetb 110, 220 vnm 330 kB ne

C1

C2

Puc 1- Ucxoanast cxeMa y4acTKa 3JIEKTPUUECKON CEeTH

PaboTta Has1 KypcoBoi pabOTOM COCTOUT U3 JBYX YacTEH.

Yacmy 1. Boibop npunyunos nocmpoenus penetiHou 3auumsl U asmomMamuKy u
pacuem ycmasok 3awum yuacmxa cemu 110, 220 unu 330 xB.
1. TIpoBectu pacyeT TokoB K3 B aieKTpHUeCKOii CETH.
2. Paccumtath MakcuManbHO-TOKOBBIE 3amuThl (MT3) or wmexmaydasHbix

IIOBPEKICHUN:

a) BBITIOJHUTH MOJHBIN pacdeT MT3 aJis nuHui ¢ OTHOCTOPOHHUM MUTAHUEM;

0) paccuuTaTh OTCEYKHM MEPBBIX CTYMEHEW IJis JUHUU C JBYCTOPOHHHUM
MUTAaHUEM.
3. IIpoBecTH BHIOOp YCTABOK AMCTAHIIMOHHBIX 3aIIIMT:

a) pacCUMTaTh YCTaBKU MEPBBIX U BTOPBIX CTYIEHEW 3aIUT;

0) paccuuTaTh YCTAaBKH U MTPOBEPUTH YYBCTBUTEIBLHOCTHh TPETHUX CTYIICHEH;

B) MPOBEPUTH UYBCTBUTEIBLHOCTh pejieé CONMPOTUBJICHUS MO TOKY TOYHOM
paboTHI;

') PaCCUMTATh YCTABKH U MPOBEPUTH YYBCTBUTEIHHOCTh OJIOKHPOBKH MPHU

KadaHUAX.
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4. Paccuntath MT3 HysneBo# nmocieaoBaTeabHOCTh OT K3 Ha 3emutio:

a) pacCUUTaTh YCTABKH MEPBBIX CTYMIECHEH 3alIUTHI;
5. Paccunratrh ycTaBKH M MPOBEPUTH YyBCTBUTEIBHOCTH A depeHInaibHo-pazHoi
BBICOKOYACTOTHOM 3aIlIUTHI.
6. BpiOpath THD uW TapamMeTphl YCTPOMCTBA aBTOMATHYECKOTO ITOBTOPHOTO
BKJIIOUCHHSI.

7. CocTaBUTH KapTy CCIICKTUBHOCTH Y44aCTKa CCTH.

[Ipu BBIIOJIHEHUH KYpCOBOW pabOTHI pyKOBOJICTBOBATHCS YUEOHBIM TOCOOHEM:
HpsaxkoB A.D., IlnatonoB B.B. OCHOBBI NpPOEKTHPOBAHUSA PEIECHHOM 3aLIUTHI

3jeKTpodHepreTuueckux cucreM. MOU. 2000r.

Yacms 2. Opopmaerue nosicHumenbHol 3anUCKu K pabome.

1. Osnakomutbes ¢ «lIpaBunamu odopmieHuss U TpeOOBAHUSMU K COJEPIKAHHIO
KYpPCOBBIX TMPOEKTOB (paboOT) U BBIMYCKHBIX KBaJU(UKAIIMOHHBIX PadboT»,
BBEJCHHBIMU B JiercTBUE IpuKka3zoMm pexkropa I TY Ne227 ot 30.12.2015 r.

2. TloscHWTeNbHBIE 3alMCKH, BBHITIOJIHCHHBIE C HAPYIICHUEM YKa3aHHBIX MPABWI U
TpeOOBaHMIA, K 3aIUTE HE IPUHUMAIOTCS.

[IpoexkTpoBaHue pENEHHOM 3aIIUTBI W ABTOMATHUKH BBIIOJHACTCS IS
OJIHOJIMHEMHOM 2JIEKTPUYECKON CXeMbI, OOl BUI KOTOpPOM TMoKas3aH Ha puc. 1. B
pacyeTHyl0 cxeMy BXondar: cucrembl 1 m 2, umeromas cBs3p no JIOIL, u Tpu
MOACTAHIMU. TyNUKOBBIE TMOJCTAHIMU MOJKIIOUYEHbI K cepeauHam JIOII. lanHbie
ATOM CXEMbl YTOYHSIOTCS IO MPUHATOMY BapHUAaHTy 3aJaHus B COOTBETCTBHM C
Tabaunamu 1 u 2.

Howmep BapuaHTa COCTOUT U3 MOCEAHUX TPeX MU(Pp HOMEpa 3a4ETKU CTyACHTA
(mocnenoBaTeNbHOCTD ITU(DP OepeTcs ciieBa Ha MPaBo).

[lepBas umdpa HOMepa BapuaHTa OIpEACNSAECT HAMpPsSHKEHUE Y4YacTKa CETH
(1,4,7 — 110 B, 2,5,8,0 — 220 kB, 3,6,9 — 330 xB); mo BTOpoO#i 1Hdppe BapraHTa
BBIOMpAIOTCs mapaMeTpsl cucteM (Tabiuna 1), a mo TpeTheil mudpe — mapameTpsl

AJIEKTpUUYECKUX ceTel (Tabmnmia 2).
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Ta6nuna 1 - [TapameTpsl cuctem

Pexu Bropas uudpa Homepa BapuaHTa
Jannere cuctem 110 xB M 0 123|456 [7]8]F9

Maxc 8 [10[12]14a[16[18] 20 [13[15[ 9
ConpoTuBieHre NpSAMOM | HM.
MOCJIEI0BATEILHOCTH Munu | 14 (17| 19]23 (27 31| 34 |18 (24|16
cucteMsl 1, Om M.

Makc | 14 [16|18]20[ 2224 25 |18 2113
ConpoTuBiIEeHHE HYJIEBOH | HM.
MOCJIEI0BATEILHOCTH Munu | 24 [27]|29|32(35(39| 40 | 323819
cucrteMsl 1, Om M.

Makc | 12 [14|16[18[20( 22| 24 [17[ 19|13
ComnpoTuBiieHHE TIPSIMOM | HUM.
MOCJICA0BATCILHOCTH Muynu | 16 [19]21]25(29 33| 36 |20 26|18
cucrteMsl 2, OM M.

Maxkc | 18 [20| 2224|2628 29 [22]| 2517
ComnpoTuBIIeHHE HYJIECBOM | HM.
[IOCJIEIOBATEILHOCTH Munn | 26 (2931|3437 41| 42 | 344021
cucrteMsl 2, OM M.

Pexcu Bropas undpa HOMepa BapuanTa
Jannslie cuctem 220 kB M 0 123|456 [7]8]9

Maxkc | 3195 [17 2023|2527 24 [22[ 16| 21
ComporuBiieHHEe INIpsSMOM |  HMM.
TIOCJIEIOBATEIBHOCTH Mumm | 426 [28] 32353942 32 362737
cuctemMsl 1, Om M.

Maxc | 1164 [22 25283032 29 [27 2129
CompoTruBiieHHE HYJIEBOM | HM.
TIOCJIEIOBATEIBLHOCTH Mumm | 1552 [34 (38414850 41 453942
cuctemsl 1, Om M.

Makc 8 |[21]2a]27[29|31] 28 [26[20] 25
ConpoTuBieHHe NpSAMOM | HM.
TOCJIEN0BATEILHOCTH Musm | 12 |30 34|37 (41|44 34 |3829]39
cucteMsl 2, OM M.

Maxkc | 11 [26|29(32[34[36[ 33 [31]|25(33
CompoTuBiieHHE HYJIEBOM | HM.
TOCJIEN0BATEILHOCTH Muynu | 23 (36|40 |43 (50 (52| 43 |47 (4144
cucteMsl 2, OM M.
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Pexcu Bropas undpa Homepa Bapuanra
Hannsie cuctem 330 kB M 0 123|456 [7]8]9

Makc | 22 | 2530|3437 (40| 36 [33[24]31L
ComnpoTHUBIICHHE TPSMOK | HM.
[OCJEI0BATEIBHOCTH Muynam | 33 |37 [45]|52|55(60| 48 |49 |36 [ 45
cucrteMsl 1, Om M.

Makc | 30 | 33|37 [42[45[48| 44 [40[31(43
ComnpoTHBIICHHE HYJEBOH | HM.
[OCJEI0BATEIBHOCTH Munu | 45 |[48|55(61|63|70( 61 |57 (49|63
cucrteMsl 1, Om M.

Makc | 12 |30[34[32[36[38| 35 [32[30]32
ComnpoTHUBIICHHE TPSMOK | HM.
MOCJIENOBATEILHOCTHA Muynm | 18 [ 455148 |54 (53| 52 | 48|42 |46
cucrteMsl 2, OM M.

Makc | 16 | 3244403446 | 45 |42[35[48
CompoTuBileHHE HYJIEBOM | HM.
MOCJIEN0BATEIBHOCTH Muynum | 24 |46[64]|60|50 (63| 68 |60|52(70
cucteMsl 2, OM M.

Tabnuma 2 - [TapameTpsl ceTeit.

Hanublie cetu 110 | TToncranim TpeThbs uudpa HOMEpa BapraHTa
kB U o[ 1 23] 456 7] 8] 9
MOIIHOCTE 1B 25 | 40 | 63| 8 | 16 25| 40 | 63| 80 | 16
CHUJIOBBIX T 25 32 40 25 32 40 25 32 16 32
TpanchopMaTopo 10| 16 | 25| 32| 40| 10| 16 [ 25 | 32 | 40
B TOHUXAIOIINX
MOACTaHIINN :
MBA I
Tlnuna, kM | 40 | 50 [ 60 [ 70 [ 80 [ 90 [ 00| 85 [ 75 | 55
Marucr- Ceuenne, | 240 | 150 [ 240 [ 150 | 120 | 150 | 240 | 240 | 150 [ 120
2
pajbHEIE Ab MM
JTUHUA Tlnuna, kv | 90 | 80 [ 70 [ 60 [ 50 [ 40 [ 35 | 65 [ 75 [ 40
>JIEKTpOIIE- Ceuenme, | 150 [ 240 [ 240 | 120 | 150 | 120 | 150 | 150 | 240 [ 150
penauu BB MM?
Tlnuna, kM | 20 | 25 [ 30 [ 35 [ 40 [ 45 | 50 | 35 [ 40 [ 20
K | Ceuenme, | 120 95 [ 70 [120] o5 [ 70 [ 70 [ 95 [ 120] 70
2
Tynukossie | I MM
TUHUA Jlimua, kv | 5 | 10 [ 15[ 20 [ 25 10| 15| 20 | 25| 10
snextpore- | K | Ceuennme, | 70 | 95 [120[ 70 | 95 ['120 | 70 [ 95 [ 120] 70
penaun 1] MM?
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Jannwie cetn 220 | I[Moxcranum TpeTbs udpa HOMEpa BapHaHTa
kB " 01l 1] 23] 4567 7]8]09

MOITHOCTb TN 63 | 63 | 125 | 200 | 250 | 32 | 63 | 125 | 200 | 250
CHJIOBBIX T 63 | 32 | 40 | 63 | 100 | 40 | 63 | 32 | 40 | 100
TparcopMaTOpO 32 | 32 | 40 | 63 | 40 | 25 | 32 | 40 | 32 | 40
B I[IOHIKAIOLIUX
MOACTaHIIUU :
MBA T

Tltuna, kv | €0 | 70 | 80 | 90 | 100 [ 110 | 120 | 130 | 140 | 150
Marucrpan Ceuenne, | 400 | 300 | 400 | 500 | 240 | 300 | 400 | 500 | 300 | 400
b-HbIE Ab MM?
TMHHAN Tlina, kv | 120 | 140 | 180 [ 120 [ 110 | 100 | 90 | 80 | 70 | 60
IEKTpOIIe- CedcHue, | 400 | 500 | 240 | 300 [ 400 | 500 | 240 | 300 | 400 | 500
penaun BB MM?

Tluna, kv | 45 | 25 | 30 | 35 | 40 | 45 | 50 | 35 | 40 | 25

k | Ceucnme, | 240 | 300 | 240 [ 300 | 240 | 300 | 240 | 300 | 240 | 300
Tynukossie | I MM?
THHAK Tlmina, kM | 20 | 15 | 20 | 25 | 80 | 10 | 15 | 20 | 25 | 30
snektporie- | K | Ceuerme, | 240 | 300 | 400 | 240 | 300 | 240 | 240 | 300 | 240 | 300
penaun 1] MM?
Hannwie cetn 330 | IToacranmu Tpetbs ndpa HoMepa BapnaHTa
xB i 0] 1] 2] 3] 4] 5] 6] 713879

MOIIHOCTB s 40 | 63 | 125 | 200 | 250 | 40 | 63 | 125 | 200 | 250
CIJTOBBIX TIT 63 | 40 | 200 | 125 | 250 | 63 | 40 | 200 | 125 | 250
TpancopMaTOpO 40 | 63 | 125 | 250 | 40 | 63 | 125 | 250 | 40 | 63
B I[OHWKAIOLIUX
MOJICTaHIIM I ,
MBA T

Tlmina, kM | 90 | 105 | 120 [ 135 | 150 | 165 | 180 | 195 | 210 | 225
MarucTpan Ceuenne, | 240 | 300 | 400 | 500 | 240 | 300 | 400 | 500 | 300 | 400
b-HBIE Ab MM?
TTHHAK Tlina, kv | 225 | 210 | 195 [ 180 | 165 | 150 | 135 | 120 | 105 | 90
3JIEKTpOIIe- CeucHue, | 400 | 500 | 240 | 300 | 400 | 500 | 240 | 300 | 400 | 500
penaun BB MM?

Tlina, kv | 30 | 37 | 45 | 52 | 60 | 67 | 75 | 52 | 60 |

k | Ceucrme, | 240 | 300 | 240 | 300 | 240 | 300 | 240 | 300 | 240 | 300

Tynukossie | T MM?
THHAL Tlmnna, kv | 15 | 22 | 30 | 37 | 45 | 15 | 22 | 30 | &7 | 45
SIIEKTpOIIe- k | Ceucnme, | 240 | 300 | 400 | 240 | 300 | 240 | 240 | 300 | 240 | 300
penaun 11 MM?

20




Cnucok Jureparypsbl

1. IpaBuna ycrpoicTBa 3ekTpoyctanoBok / Munsaepro CCCP.-DueproatoMusar,

1986.-648 c.
2. ®enoceeB A.M., @enoceeB M.A. Penelinas 3ammra 3JI€KTPOIHEPTETHICCKUX

cucteMm: Yueb. s By3oB.- M.: DHeproaromusaat, 1992.-528 c.
3. dpsixoB A.®D., [TnaronoB B.B. OCHOBBI IPOEKTUPOBAHUSI PEICHHON 3aIIUTHI

aNeKTposHepreTudeckux cucrem. MOU. 2000r.

21



