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Mcnonb3oBaHHaga nutepaTtypa
BBEOEHUE

B.1. HasHauyeHne penenHon 3awmTbl
B.2. OcHoBHbIE TPEOOBaHUSA K peNenHon 3alumTe
B.3. OCHOBHbIE OpraHbl pefienHon 3aLuTbl
B.4. HasHaueHuWe 1 npuHUMn 4eACTBUS TEXHONOMMYECKOW 3MeKTpoaBTOMaTUKK
1. BEKTOPHbLIE AUATPAMMbI, KOPOTKUE 3AMbIKAHUA B ANTIEKTPUYECKUX CETAX
HekoTopble cBeAeHUsA O ceTAX NepeMeHHOro Toka
1.1. BekTOpHbIE AnarpamMmmel
1.3. lNoBpexaeHnsi 1 HeHOpMarnbHbIE PEXUMbI paboTbl B 3HEProcMcTEMax
1.4. Pac4eT TOKOB KOPOTKOro 3aMblkaHnA
1.5. Vcnonb3oBaHue MNOBM gns pacyeTta KOPOTKUX 3aMblKaHWIA
2. YCTPOUCTBA P3A HA MUKPOJNEKTPOHHOW 3NEMEHTHOW BA3E

2.1. O6Lwme NpMHUMNbI MOCTPOEHNS 3aLmT 1
2.2. TunoBkle CXeMbl ONepPaLNOHHbIX YCUNUTENEN, NCNOSb3yeMble B Ka4eCcTBe
YHKLMOHAMNbHbLIX 3N1IEMEHTOB perernHon 3amnThbl 8
2.3. MNMpumepbl BbIMNOIHEHUS MUKPOSNEKTPOHHOM annapaTypbl 12
3. MMKPOMPOLIECCOPHbLIE YCTPOUCTBA PENENHOW 3ALLUNTbI, ABTOMATUKMW,
OUCTAHLIMOHHOI'O YMNPABJIEHUA
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3.1.0OCcHOBHbIEe XapaKTEPUCTUKN MUKPOMPOLIECCOPHBLIX YCTPOWCTB 1
3.2. KpaTtkoe onncaHvne annapaTHOM 4YacTu 1
3.3. OcobeHHOCTM 06paboTkM MHOpMaLMn B LNPPOBLIX pene 17
3.4. OcobeHHOCTM aKcnyaTaumm MUKPOMNPOLIECCOPHBIX 3aLUUT U aBTOMATUKK 22
3.5. MNpumepsbl ycTponcte P3A Ha Mykponpoueccopax 26

4. TPAHCO®OPMATOPbI TOKA U HANMPAXEHUA
4.1. TpaHcdhopmaTopbl TOKa

4.2. TpaHcthopmaTopbl HaNps>KeHUs! 10
5. ICTOYHUKUN ONEPATUBHOIO TOKA

5.1. AxkkymynsaTopHas 6aTtapes 1
5.2. Wkad ynpasreHus onepatnsBHbIM TokoM ( LUYOT) 3
5.3. Wkad noctositHHOro onepatmsHoro Toka LUOT-01M 6
5.4. bnoku nuTaHna 8
5.5. KoHoeHcaTopHble Gatapen 10
5.6. Pene npsmoro aencreus 10
5.7. CxeMmbl AeLyHTUPOBaHMS 11
5.8. 3awmTbl ¢ aBTOHOMHbIM NMUTAHNEM 12
5.9. Bbibop NpvHLMNOB MCMOMb30BaHNA ONepaTMBHOMO TOKa Ha NOACTaHUMUAX 12
6. SALLIUTA BO3OYLUHbIX U KABENbHbLIX IUHUW 6-35 kB

6.1. OCHOBHbIE MPUHLMIMbI BbIMOMHEHNS 3aLMThbI 1
6.2. NMpumeHeHne annapaTtypbl 1 BbIOOP yCTaBOK penenHon 3awmuTel BJ16-10kB__ 9
6.3. OcobeHHoCTHM BbIbOpa ycTaBoOK Ha TynukoBbix BJ1 35 kB 17
7. SALLUTbI TMHUIA 110-220xB

7.1. Obwume ceBeneHNA 1
7.2. OCoBGEHHOCTM pacyeTa TOKOB M HANPSPKEHUI NPU KOPOTKOM 3aMblKaHUN 2
7.3. MNpumepsbl BbIbopa annapatypbl Ans Tynukosbix BJ1 110-220kB 6
7.4. ncTaHUMOHHbIE 3aLlMThI 8
7.5. QuddepeHLmanbHble 3alnTbl NMHUA 29
8. 3SALLIUTA TPAHC®OPMATOPOB

8.1. Obwue ceegeHus 1
8.2. TpeboBaHUs K BbINOMHEHUIO 3aLLMT TpaHcdopmaTopa 3
8.3. OundpdbepeHumansHas 3awuTa 4
8.4. a3oBas 3awuTa 23
8.5. BawwmTa oT cBEepXTOKOB NMpu BHewWwHMX K3 (MakcumanbHas 3awuTta) 26
8.6. TokoBasi oTceuka 32
8.7. 3awwmTa oT neperpysku 32

8.8. CneuuanbHagda 3alumMTa HyneBown nocrnefoBaTenbHOCTU OT oaHodasHbIx K3



Ha cTtopoHe HH (0.4 kB) 34
8.9. PesepBupoBaHue 3awmTbl TpaHcdopmaTopa 36
8.10. MNpumepbl paccTaHOBKKU 3aLWMT Ha TpaHchopmMaTopax 38
9. 3ALLINTA NEKTPOABUrATENEN

9.1. O6Lwme coobpaxeHus 1
9.2. HekoTopble CBOMCTBA aCUHXPOHHLIX ABUraTenemn 2
9.3. 3awura asvratenen ot mexaydasHbix K3 4
9.4. 3awmTa anekTpodsuraTener ot neperpyskm 5
9.5.[lononHutensHble ycTaBku pene MiCOM P220, cBsiaHHble C TEMMOBOK

neperpyskown gsuratens 8
9.6. 3awmTa aBuratenemn ot 3aamMmblkaHUSA Ha 3eMIto 10
9.7. 3almTa MUHUMAanNbLHOro HanpPsKeHUs 12
9.8. 3awumra anekrpoasuratenen HanpspkeHnem Hke 1000 B 12
9.9. OcobeHHOCTM 3aLLUUTBI CUHXPOHHbIX ABUraTenen 15
9.10. 3awwTa aneKkTpoaBMraTenen HEKOTOPbIX 3apyOEXKHbIX hrpm 17
10. ABTOMATUKA SNEKTPOCETEW

BeeneHune 1
10.1. ABTOMaTtnyeckoe NoBTOpHOE BKNtoveHue (AlB) 1
10.2. ABTOMaTn4yeckuii Beog pesepa (ABP) 12
10.3. ABTOMaTMYECKast YacToTHast paarpy3ka (AYP) 24
10.4. ABTOMaTU4ECKOE PErYNUPOBaHWE HaNPSPKEHWS B SMEKTPUYECKMX CETHAX 37

11.0MPEOENEHUE MECTA NMOBPEXOEHUA HA JIMHUAX SNEKTPOMNEPEOAYU
U PETUCTPALMA NMAPAMETPOB ABAPUUHOIO PEXXUMA

11.1. O6wwue ceeaeHus 1
11.2. MpuHumMnbl onpegeneHns mecta K3 no ABYXCTOPOHHEMY U3MEPEHWIO
napamMeTpoB aBapuMHOIO pexnma
11.3. [AByxcTopoHHee namepeHune Ha J19IM crnoxHon koHdurypaumm
11.4. YnpouieHHble cnocobbl OAHOCTOPOHHENO U3MEPEHNS
11.5. HekoTopble NONOXEHNA TEOPUM ANCTAHUMOHHBIX 3aLnT
11.6. Teopusi OOHOCTOPOHHEIO U3MEPEHMS HA FNIMHWKN C ABYXCTOPOHHUM NUTaHEM
11.7. MeToapbl U cpeacTea perucTpaumm aBapunHoOro pexmma
11.8. HekoTopble 0cobeHHOCTU LMpPOBOI perucTpaumnm

11.9. Undpposble perncrpatopbl CUrHanos
12. WIKA®bI PENIEMHOWU 3ALLNTHI U ABTOMATUKHU

12.1. HasHaueHne

12.2. KOHCTpyKUMA wKados
12.3. CneumnanbHble TEXHUYECKME AaHHbIE LKadoB
13. YCTAHOBKUW OAng NPOBEPKU YCTPONUCTB P3A
13.1. OCHOBHblE XapakTEPUCTMKN YCTAaHOBOK
13.2. NcnblTaTenbHble YCTAHOBKU A5 MPOBEPKN NPOCTLIX 3aLUnT
13.3. YcTpowncTtsa ns NpoBEPKU MPOCThIX U CAOXHbLIX 3aLLnT
13.4. MukponpoLEeCccopHble CUCTEMbI 115 NPOBEpPKM cpencts P3A
14. CUCTEMbI YINIPABINEHUA N CBOPA MHPOPMALIUA

15. PENIEMHASA 3ALUUTA U ABTOMATUKA LLUYHTOBbIX BATAPEN
CTATUMECKUX KOHOEHCATOPOB

15.1. O0OLue cBepeHus
15.2. PenenHasa 3awmta BCK 6

15.3. Bbibop annapatypbl ans 3awmtel BCK 9

16. CxeMbl BTOPUYHbIX COeAUHEHUN

17. PENNEMHASA 3ALLUTA U ABTOMATUKA TATOBbIX CETEW MEPEMEHHOIO TOKA
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17.1. Cxembl NUTAHNS 3NEKTPOTArOBLIX CETEN 1
17.2. OcobeHHOCTM pacyeTa TOKOB KOPOTKOrO 3aMblKaHuWs 4
17.3. OcHoBHble TpeboBaHWs K penernHomn 3aLmuTe TAroBbIX ceTen 6
17.4. O630p yCTPONCTB 3aLUUTbl NPUMEHAEMON AN (PUOEPOB KOHTAKTHOM CETU 12
17.5. 3awuTa n aBTomaTuKa pacnpegycrtponcrea 27.5 kB 19
17.6. 3awiuTa HETAroBbIX NPUCOEaNHEHNI 23

18. LleHTpanbHaa curHanusaums



NPUNOXEHUA

MpunoxeHune M1. dnekTpnyeckme XxapakTepUCTUKK NINHUIA SneKTponepenayn,
TpaHCHOPMaTOPOB N HEKOTOPLIX BUAOB annapaTypbl 3awuTbl npumeHdemon 8 CHI 1
Mpunoxenue M2. Kogbl ANSI npumeHsieMble ans 0603HavYeHnst QYHKLWNA,

BXOASALLMX B COCTAB MUKPOMPOLLECCOPHBIX ycTporcTB P3A 12
MpunoxeHue M3. XapakTepncTnkn MUKPOMNpPOLLECCOPHbIX YCTPOUCTB

3alWuTbl 1 aBTOMaTUKN (prpMbl Areva 13
MpunoxeHue M4. XapakTepucTUkn MMKpONPOLIECCOPHbIX YCTPONCTB

3awmThl N aBTOMaTUKN pupmbl ABB 24
MpunoxeHue 5. XapakTepncTukn MMKpPoONpoLecCopHbIX 3awmt pupmel SIEMENS 48
MpunoxeHue IM6. MukponpoueccopHoe yctponcteo P3A IPR XXI 69

MpunoxeHwe M7. MnkponpoLeccopHoe yCTPOMUCTBO 3awmTbl n asTomatukm OIAMAHT 71
MpunoxeHue M8. MukponpoLeccopHbIN TepMUHan ynpasneHns 1 3allmThbl

npucoeamHeHun 0,4 - 35 kB TOMIM 2501 73
MpunoxeHuwe [19. YCTPONUCTBO 3alnThbl, aBTOMATUKK, KOHTPONSA U yNpaBrieHns
npucoegmHeHnmn 6-35kB MP3C-5 dmnpmbl «Knesnpubop» 75
MpunoxeHue M10. YcTponcTtea 3awmtbl 1 ynpasneHnsa Merlin Gerin

dupmbl Schneider Electric 81

Mpunoxenwne MN11. MeTognyeckme ykazaHus no 3aLumTe BTOPUYHBIX Lienemn
AMNEKTPUYECKUX CTAHLMA U NOACTaHLUMIA OT UMMYIbCHBLIX MOMEX

P 34.20.116-93, PAO «ESC Poccun», Mocksa, 1993 Tesuch! - 85
MpunoxeHue M12. KomnnekTtyowme ona MoHTaxa wkadgos P3A 86
MpunoxeHue M13. Annapatypa cdunpmbl «OKPA» 98
MpunoxeHue M14. TepmuHansl pupmel «SEL» 105
Mpunoxenue M15. Annapartypa dpupmbl “ZEG ENERGETYKA” ([Monbwa) 109
MpunoxeHue M16. Yctponctea P3A dupmbl SEG (F'epmaHus) 115
MpunoxeHue M17. Anapatypa dpupmbl GE Power Menagement 119
MpunoxeHue M18. Cepunst yCTPONCTB MUKPOMPOLLECCOPHON 3aLLUTbI B CETHAX
HanpsbkeHnem 6-35 kB Cupuyc" dmnpmbl «Pagnyc» Poccus. 127

MpunoxeHue M 19. MukponpoueccopHasa annapatypa HTL, “MexaHoTpoHuka” Poccus 132
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