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CrnpaBka ri1aBHOT0 MHKeHepa MPoeKTa

B HacTosmiemM mpoeKTe BCe TEXHUYECKHUE PELIECHHUSI IO COOPYKEHUAM, KOHCTPYK-

IHAM, 060pyI[OBaHI/IIO 1 TEXHOJIOTHYECKOM YacTH IIPHUHATHI 1 p33pa60TaHBI B ITIOJTHOM

COOTBCTCTBHH C IIPOCKTOM INNIAHUPOBKH TCPPUTOPHH, ITIPOCKTOM MCKCBAHUA TCPPUTO-

pun, 3aJaHUCM Ha IPOCKTUPOBAHUC, TCXHUYCCKUMHA PCTIIaMCHTAMHU, B TOM 4YHCJIC

YCTaHaBJIMBAIOIIIUMHU Tp€60BaHH}I 1o o0ecIeueHnIo0 0e30ImacHOU OKCILTyaTaluu 3/1a-

HHﬁ, CTpOGHHﬁ, COOpY)KGHI/Iﬁ 1 0€30ITaCHOI0 MCIIOIL30BaHUS MMpUICTAaroIX K HUM

TEPPUTOPHIL, C COOJIIOIEHHEM TEXHUYECKUX YCIOBUH U C IEUCTBYIOIMMH HA J1aTy BbI-

ITyCKa IIPOCKTA HOPMAaMU M IIpaBHUJIaMH, BKIIFOYasd IIpaBHId HO)KapHOﬁ 0C€301aCHOCTH.

[Ipu coOnroneHnHn TpaBUJl TEXHUYECKOW 3KCIUTyaTallud, a Takke TpeOOBaHUU

TEXHUKH OE30IaCHOCTH H HO)KElpHOﬁ 6630HaCHOCTI/I, OKCILTyaTanus:A COOpy}KGHI/Iﬁ 110

JTAHHOMY TIPOEKTY Oe30IacHa.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

1. HUcxonnblie JaHHBIE U MOJIOKEHUA

ITpoextHas noxymenrauus «/MBanoBckas BOC. BeTtpoBas snekrpudeckas cTaH-
11, BHYTPUIUIONIAI0YHbIE aBTOMOOMIIbHBIE JOPOTH» BBIMOJHEHA HA OCHOBAHUU ClIe-
AYIOLINX JTOKYMEHTOB:

- JloroBop mojpsija Ha BBINOJIHEHHWE MPOEKTHO-U3BICKATEIBCKUX padboT No
244/2020-BOPB ot 22.12.2020 r.;

- TexHuueckoe 3a/JlaH€ Ha BBIIIOJIHEHUE MPOEKTHO-U3BICKATEIBCKUX PabOT MO
O6bexTy «MBanosckas BOCy» B Camapckoil o0nacTu.

- 3ajaHue Ha MPOEKTHUPOBaHUE Ha pa3paboTky npoekra «VBanosckas BOC. Ber-

poBaidA JICKTPHUUCCKAA CTAHLWA, BHYTPHUILIOMIAJ0OYHEBIC aBTOMOOMIIbLHBIE AOpOorm».

B 1aHHOM TOME BBIIIOJIHEHO:

- ompeJeneHrue HeoOXOAMMOro TUIa M KoiudecTBa ycTpoictB P3A ¢ makcu-
MajJbHO BO3MOXHBIM  HCIOJb30BaHUEM BCeX (YHKIMI MUKpPONPOLECCOPHBIX
YCTPOMCTB;

- TEXHUYECKHE PELICHHUs IO BBINOJHEHHUIO CUCTEMBI PETMCTPAllMd aBAPUHUHBIX
nporeccoB BOC;

- OPUEHTHUPOBOYHBIN pacyeT MapaMeTpoB cpabaTbiBaHUA IJisI BHIOPAHHBIX MUK-
POIPOLECCOPHBIX YCTPOUCTB P3A;

- OpPUEHTHPOBOYHBIE pacueThl TPEOYEeMbIX HOMHHAJIBHBIX MOIIHOCTEH BTOPHY-
HBIX 0OMOTOK TPaHC(HOPMATOPOB TOKA U HATIPSKEHUS.

IIpy HOBOM CTPOUTENBCTBE MPENYCMATPUBAETCA YCTAHOBKA COBPEMEHHOTO DJIEK-
TpoOOOPYAOBaHHUSA, a TaKXKe BBINOJHEHHE KOMIUIEKCOB P3A Ha COBpEeMEHHON MHKpO-
IIPOLIECCOPHON TEXHUKE.

[Tpu ycranoke MII ycTpoiicTB 1OKHBI OBITh HEYKOCHUTEIBHO BBIMIOJIHEHBI BCE
periiaMeHTUPOBaHHbIE TPEOOBAHUS O AIEKTPOMArHUTHOM COBMECTUMOCTH MMOMEX03a-

IIUILEHHOCTH.

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

2. OcCHOBHBIC IPUHIMIIBI BBINIOJHEHUS KOMILIEKCOB P3A.

B COOTBETCTBHM C TEXHUYECKUM 3aJaHUEM Ha ITPOCKTUPOBAHUE IIPEAYCMATPUBA-
€TCs UCIOJIb30BaHUE KOMIUIEKCA MUKPOIIPOLIECCOPHBIX YCTPOMCTB PEICHHON 3allUThI
NBanosckoit BOC.

Hcnonb3zoBanue MII Ttexnuku B ycrpoiictBax P3A nmaer cyuiecTBeHHbIE Mpe-
UMYLIECTBA:

- BO3MOKHOCTb OCYLIECTBJIEHUSI B OJTHOM yCTpOMCTBE Kak ¢pyHKuuu P3A, Tak u
psija BCIOMOTATENbHBIX (PYHKIMHA — PErucTpaluy MpoueccoB (ocuuuiorpadupona-
HUE);

- peanu3anys HOBBIX NPUHUMUIIOB JACHCTBHS, & TAKKE YJIYUIIEHHBIX XapaKTEpH-
CTUK IIPU UCIOJIb30BAHUU TPAJAULIMOHHBIX IIPUHLIUIIOB IEVCTBUS,

- yA00CTBO MpHU HAJIAJKE W IKCIUTyaTalluH, 3HAYUTEIBHOE COKpAIICHUE CPOKOB
BBIBOJIA HA IIPOBEPKY;

- HaJM4Mhe CUCTEM CaMOJUArHOCTHKH, (YHKIIMOHAIBHOIO WJIM TECTOBOI'O KOH-
TPOJI;

- pa3HO0Opa3Hbie UHTEPHENCHI CBS3H «UEIIOBEK-MAIINHAY MPUOJIMKAIOT MUKPO-
MIPOLIECCOPHBIE YCTPOWCTBA K TMOJB30BATEN0 W MO3BOJSAIOT HHTErpupoBath MII
ycrporictBa P3A B ACY TII;

- MaJjible MaccorabapuTHbIE TOKA3aTEINH;

- HU3KHUE 3HA4YEHMs MOTPeOIsIeMOil MOIIHOCTHU MO LIETSIM MOCTOSIHHOTO U Iepe-
MEHHOI'0 TOKa, IEPEMEHHOTO HAIIPSIKEHUS.

Muxkpornporieccopubie yctpoiictBa P3A, ycraHaBinuBaeMble Ha 00beKTe, OyayT
UMETh JIBOITHOE HAa3HAUYEHHE: KaK yCTpoilcTBa aBTOHOMHOM cucteMbl P3A (B 3TOM Ka-
YEeCTBE OHU SIBJISIFOTCS 3JIEMEHTaMHM TEXHOJOTMYECKOro OOBbeKTa YNpaBieHMs), U Kak
KOMIIOHEHTBI HUKHETO IPOrpaMMHO-TeXHHUeCKOTo ypoBHA ACY TII, ncnonb3ytromue-
Csi B Ka4eCTBE MCTOYHHMKOB 3HAYMTEIHHOTO oObeMa Hu(poBoi mHGOPMAIUN IS pe-
[ICHUs] Pa3IMYHbIX 3a7]a4 KOHTPOJISI U YNpaBieHUs OOBEKTOM B HOPMAJbHBIX U aBa-

PHUMHBIX PEKUMAX.

/lucm
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

L 7]

[IpuHATHIE pEIEHUS] OCHOBBIBAIOTCS HA COCTOSIHUM PBIHKA MUKPOIPOLIECCOPHOU
TexHuku P3A Ha MoMeHT pa3paboTku npoekTa. Bo3MOXXHO MOsIBIIEHUE YCTPOUCTB JIpYy-
rux (pUpM-mpou3BOAUTENCH WM BBITYCK HOBBIX yCTpoucTB P3A. IlpunsaTeie pemieHus
MOTYT IIPETEPIIeTh HEKOTOPHIE N3MEHEHHS MPU BBITIOJIHCHUH pabouel JOKYMEHTAIINH.

YerpoiictBa P3A, noctpoeHHbIe HA MUKPOIIPOIIECCOPHOM 3JIEMEHTHOM 0ase, 1o
CPaBHEHUIO C YCTPONCTBAMH Ha AJIEKTPOMEXAHWYECKOM 3JIEMEHTHOU Oa3e, Oojee moa-
BEPIKEHBI BIMSTHUIO AJICKTPOMArHUTHBIX TIOMEX. B CBsI3M ¢ 3THM, Ha BCEX SHEPTOOOHEK-
Tax nepen yctaHoBkod MII TepMuHanoB HeoOX0aUMO oOecrieunBaTh BHITIOJHEHUE Tpe-
OOBaHUU MO SJEKTPOMATHUTHOM COBMECTHUMOCTH U ToMexo3amuiieHHoctTu MII
yCTpoicTB. JJis 3TOro HEOOXOJMMO OLIEHUTH MPEANOaracéMblii YpOBEHb MOMEX Ha
00BEKTaX MPOEKTUPOBaHMS. B ciyuae, eciii UX BEeIMYHMHA MPEBBIIIAET NPEAEIBHO J10-
IIyCTUMBIE 3HAUYC€HUS JJIs1 TOro niyu uHoro MII ycrpolicTBa, HAMETUTh KOMILIEKC MEpO-
IPUATHI 110 00ECTICUSHHIO PJIEKTPOMArHUTHOW COBMECTUMOCTH U TIOMEXO03aIIUIIIEHHO-
ctu MII ycrpoucts.

B nanHOM mpoekTe MPUBOJSTCS OCHOBHBIC TEXHHUUECKUE TPEOOBAHUS K YCTPOU-
ctBaM P3A, HeoOxoaumble )1 peann3aliy MPOSKTHBIX PEIICHUN.

JIns yCcTaHOBKM MOTYT PEKOMEHJI0BATHCS MUKPOIPOLIECCOPHBIE TEPMHUHAIBI KaK
3apyOeKHBIX, TaK U OTEUECTBEHHBIX Mpou3BoauTene. K 4uciy TakoBBIX OTHOCSATCS:

OKPA, Penemartuka, Mexanotponuka, Panuyc-ABromaTtuka, Siemens, ABB.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

3. OcHOBHBIE TeXHUYECKHE TPeOOBaHUs K KoMILIeKTaM P3A

3.1. OOmme TexHn4eckne TpedoBaHuA K 00opyaoBaHuio P3A

Texnuueckue cpencrsa P3A noimkusl ynosinetBopats [1YD, ITTO3II, npaBunam
no cepruduxanuu «Cucrema ceptudukanuu ['OCT P. [IpaBuna npoBeneHus: cepTu-
bukanmm odopynoBanus» ['occtangapt Poccun, Mocksa, 1999 r., a Takke TpeboBaHU-
sam caenyromux ctanaaptoB MOK u 'OCT:

-'OCT IEC 60255-5-2014 B yacTtu ypOBHS U30JIAIINY;

- 'OCT P 51317.4.2-2010, I'OCT 51317.4.3-99, TOCT P 51317.4.4-2000,
I'OCT P 51317.4.5-99, TOCT P 51317.4.12-99, TOCT P 51317.4.16-2000, 'OCT P
50648-94 (MDK 1000-4-8-93), 'OCT P 50649-94 (MK 1000-4-9-93), P/] 34.35.310-
97 B yacTH MOMEXO0YCTONYHBOCTH;

-T'OCT 17516.1-90 B yacTH ceiCMOCTOHKOCTH.

["apanTHst Ha nocTaBisieMoe 000pPYyI0BAaHUE JIOJKHA PACIIPOCTPAHSITHCS HE MEHEE
yeM Ha 24 mecsua. Bpems Hauana MCUMCIEHUS TapaHTUHHOIO CPOKA OTCUHUTBHIBAETCS C
MOMEHTA NOCTaBKU yCTpoucTB P3A 3aka3uuky.

[TocTaBiuKk MODKEH OECIIaTHO YCTpaHSTh JIOObIE Ne(PEKThI B MOCTaBISIEMOM
000pyI0OBaHUH, BBISBICHHBIE B MEPUOJ FApAHTUMHOTO cpoka. JoJKHBI OBITH OrOBOpE-
HbI YCIIOBUS MMOCTABIIMKA, HA KOTOPBIX TapaHTUsA MOXKET ObITh MPOJJIeHA Ha Ooee -

TEJIbHBIA CPOK.

3.2. TpebooBanusi k TepmuHaiam P3A

Mukponpoueccopable TepMUHainbl P3A 1omKHBI yIOBIETBOPSTH «OOIKUM TeX-
HUYECKUM TpeOOBaHUAM K MUKPOIPOLIECCOPHBIM YCTPONCTBAM 3aIIUTHI U aBTOMATUKU
sHeprocuctem» PJ] 34.35.310-97, B ToM uucie:

- e IEPEMCHHOI'O TOKA TCPMHUHAJIOB.

- HOMMHAJIBHBIN TOK l0n = SA;
- TOK TEPMHUYICCKON CTOMKOCTH 2X Iy0 (ITUTEIBHO);

- TOK OJHOCEKYHJHOM CTOUKOCTU 100X 0y ;

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

Lo
- paboumii quana3oH (0,1-30) X Loy .
TepMuHabl JOJKHBI TPAaBUWIBHO paboTaTh npu Tokax K3 B 30He ¢ mepuoauue-
ckoil coctaBistoment 10 3010y MPU MAaKCUMAJIBHON aniepuOAUYECKON COCTABIISIIONICH C
mocTosTHHON BpeMenn 110 0,3 ¢, eciii TOKOBasi OTPEITHOCTh TPaHC(HOPMATOPOB TOKA HE
npesbimaeT 50% B yCTaHOBUBIIIEMCS PEKUME ITPU aKTUBHOM Harpys3Ke.

- I IMIEPEMCHHOI'O HAIIPAXKCHUA TCPMHUHAJIOB.

- TMHEeHOe HOMUHaIbHOE HanpsokeHust Uyoy = 100 B;

- HaIpsDKEHUE TePMUUYECKON CTOMKOCTH 1,5% Uyoy (U TENBHO);

- HaNpsHKEHUE OAHOCEKYHIHON CTOMKOCTH 2,5% Uy,

- HampspkeHne Tepmudeckoit croikoct eneit (3Up) 1,5 X Uyoy;

- HalpsDKeHHEe 0JTHOCEKYHTHOM croitkocTH 1iened (3Uo) 2,5% Uyow;
- pabouwmii quana3on HanpspkeHui (0,0001 — 1,5) x Uyoy.

- 0360‘{3}1 9aCToTa TCPMHUHAJIOB!

- HoMHHaJIbHas yacToTa fion= 50 I'11;
- pabouuii Auamna3oH yactot 45-55 I'm.

- HAIIPAKCHUC OIICPATHBHOI'O ITOCTOAHHOI'O TOKA TCPMHWHAJIOB!

- HOMUHaIbHOE HamnpsikeHue Uy o = 220 B;

- paboumii quana3on Hanpsokenuit (0,8 — 1,1) X U o,

- notpedaenue npu Uy o B HOMUHATBEHOM pexkuMe P < 20 Br;

- notpebaenue npu Hanuuuu K3 B cetu <2 X PH;

- TIyJIbCAIIMs B HAIIPSKEHUU TMOCTOSTHHOTO TOKa He Oosiee 12% oT cpemnero 3Ha-
YCHUSI.

Vcue3HOBeHNE WM CHUKEHUE, HIKE YCTAHOBJIEHHOTO YPOBHS, HAIPSIKEHUS
OTIEPAaTHBHOTO ITOCTOSTHHOTO TOKAa Ha BpeMs, He mpeBbimaromee 0,5 ¢, HE TODKHO
HapymaTh HOPMaJILHOTO (YHKIIMOHUPOBAHUS TepPMHUHAIIOB P3A.

[Tomaua mampspkeHUsT OOpaTHOW TOJIIPHOCTH HE JIOJDKHA BBI3BIBATH MOBPEXKIIC-
HUS TEPMHUHAIA.

bunapHbIe BXOIbI TEPMUHAJIOB JIOJKHBI UMETH CIIEIYIONINE XapaKTePUCTUKH:

- IOCTOSTHHOE€ HOMUHAJLHOE HAMPSHKEHNUE KaKI0T0 BX01a U gy won= 220 B;

- paboumii quana3oH HanpspkeHuid Kaxaoro Bxoja (0,8-1,1) Uy wow;
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- TOK KaXKIOro BXoJa JOJDKEeH oOecreynBaTh MpoOOH OKCHIHOM MIIEHKHU yIpaB-
JSIOIIMX UM KOHTAKTOB, JIJIsl YETO MEPBOHAYAIBHON UMITYJIbC TOKA BXO/A JIOJKEH OBITh
lsx.mn =50 MA, 3aTeM OMYCTUMO €r0 3aTyXaHue;

- HampsDKEHUE «cpabaThIBaHUS» BXOJa JOJKHO OBITh B nuamnaszoHe 160-170 B, a
ko3¢ duiueHT Bo3ppara K, > 0,95;

- BXOJbl HE JTOJKHBI UMETh TAIIbBAHUYECKOM CBS3M C DJIEMEHTAMHU, PACIIOJIOKEH-
HBIMHU BHYTPU TEPMUHAJIA.

JlommkHO obecrnieunBaThCsl MPABWIIBHOE W HaAEKHOE (YHKIIMOHUPOBAHHUE JIHC-
KPETHBIX BXOJIOB IIPU pab0OTE yCTPOMCTB KOHTPOJISL BHISIBICHHUSI aBTOMAaTUYECKOIO U aB-
TOMATU3UPOBAHHOI'O MMOUCKA «3E€MJIN», IIPU IOSBICHUU 3aMbIKAHUs HA 3€MJIIO0 Ha JIO-
OOM IOJIFOCE UCTOYHUKA ONEPATUBHOTO MOCTOSIHHOTO TOKA.

BBIX01bI TEpPMHUHATIOB JTOJKHBI:

- ObITh KOHTAKTHBIMH, UCKIIOYAIOIIMMHU TaJbBaHUUYECKYIO CBA3b C DJIEMEHTAMH,
PacCIOI0KEHHBIMU BHYTPH TEPMUHAA;

- COJIEpKaTh KaK 3aMbIKAIOIINE, TAK U Pa3MBIKAIOIME KOHTAKTHI;

- KOMMYTUPOBATh HAMPSXKEHUE TOCTOSIHHOTO TOKa 110 250 B.

Tepmunaner P3A A0KHBI COOTBETCTBOBATH CXE€MaM BTOPUYHOW KOMMYTAIUU
KPVY-35 kB B wacTu xonmuecTBa IHUCKPETHBIX BXOJIOB/BBIXOJIOB, CIOCOOHOCTHIO BBI-
XOJIHBIX KOHTAaKTOB KOMMYTHPOBATh LIEMU BKJIIOUEHHUS/OTKIIIOUEHHS BBIKIIIOUaTeIeH B
KPYV.

TepMuHaIBI JOJKHBI IPEAYCMaTPUBATD:

- MPOTPaMMHUPYEMYIO JIOTHUKY, MO3BOJSIOIIYIO OCYHIECTBISATH CBSI3b KaK MEXKIY
pasTUYHBIMA (DYHKIMSIMU 3aIUTHI, YIPABICHUS U KOHTPOJISA, BXOJSAIIUMH B COCTaB
MII ycTpoHCTB, TaK U MEXKY STUMHU (GYHKUIHUSAMH U BHEITHUMH YCTPOMCTBAMU 3aIlIUTHI,
yIpaBJIEHUS U KOHTPOJIS;

- BO3MOXXHOCTb CHHXPOHHU3ALMU OT BHELIHEI0 HCTOYHUKA TOYHOTO BPEMEHH;

- TIOPTHI CBSI3U, OOECMEUYMBAIOIIME JAMCTAHIIMOHHOE YIpaBieHUE U OOMEH WH-
dopmanmeit pu ux unterpanuu B cuctemy ACYTII nomcraniium, MECTHYIO CBETOIU-
OHYI0 CUTHAJIM3ALMIO0 U KOHTAKTHYIO0 CUTHAJIU3ALMUIO JEUCTBUS HA OTKIIOYECHHUE U He-

HCIIPaBHOCTH,
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- BO3MOYKHOCTb OCYILECTBIIATH OMpPEEICHUE U 0TOOPaKEHUE INEKTPUUECKHX Ta-
paMeTpoB 00BEKTa, PErUCTPALIUIO COOBITHH, TM(pOBOE OcUMILIOrpadUpPOBaHUE aHAJIO-
TOBBIX U JUCKPETHBIX CUTHAJIOB C XpPAaHEHHUEM B SHEPrOHE3aBUCUMOM MaMsITH, CUTHAJIHU-
3aIIUI0 O COCTOSIHUM U (PYHKIIMOHMPOBAHUM TEPMHUHATIA;

- CTaHJapTHBIE MEXKIYHAPOJIHbIE MPOTOKOJbI oOMeHa nanHbiMu (MOK-60870-5-
104 umun MOK 61850), mpu 3TOM A0mKHA, O€3yCIIOBHO, 00€CTIEYMBATHCS WHTETPAIIHs
cuctembl P3A B ACYTII, nocraBnsiemyto Apyroi GupMon-ponu3BOIUTEIEM;

- BBIFPY3KY (palIoB JAHHBIX PErMCTpallMd aBAPUHHBIX MPOILECCOB (OCIUILIO-
rpamM) Ha ceteBbie pecypchl B hopmate COMTRADE;

- aIMapaTHO-NPOrPaMMHBIN KOHTPOJIb U AUATHOCTUKY;

- pycuduuMpoBaHHbIA UHTEP(ENC;

- pyHKIMIO OnpeeNeHusl MeCcTa MOBPEXKICHHUS.

JlomxHa oOecnieunBaTbcs BO3MOXKHOCTh 3alpeTa yAaJeHHOTO M3MEHEHUs ycTa-
BOK M IIapaMeTpOB TepMUHAJA. BEIOOp yCTaBOK M MX YCTAaHOBKA, B TOM YHUCJIE BO3ZMOX-
HOCTb YCTaHOBKH BCEX PEryJIHpPyEeMbIX MapaMeTpoB (IpyMHN YCTABOK) MO JUCKPETHBIM
BXOJHBIM CUTHajaM, JOJDKHBI 00€CTIeYMBaTHCS MOCPEICTBOM MECTHOTO JOCTYIa Yepes
BCTPOCHHBIA MHTEPPEIC WM MOAKIIOYEHHE CIEHUATBHOTO MEPCOHAIBLHOTO KOMIIBIO-
TEpa CO CIEUUATU3UPOBAHHBIM MPOIrPAMMHBIM OOECIIEUEHUEM C 3alpOCOM Mapojs U
(ukcarueil B xxypHaie COObITUM.

Tepmunanel nomxHbel yaoBiaetBopsate ['OCT 14255-69, PJI 34.35.310-97, Hop-
MaM u npasmwiaMm MOK 1o oGecriedeHuto 3JeKTPOMarHuTHOM COBMECTUMOCTH, a TaKKe
BbIIEpKUBATh ucnbiTanus B coorBeTcTBUU ¢ ['OCT 51317.4.1-2000 (M3K 61000-4-1-
2000). CreneHsp KECTKOCTU HE HUKE TPETHE.

B3anmoneiictBue Mexay ycrporcrBamu P3A MOJKHO BBINOJHATHCS 11O BO3MOK-
HOCTH C MCIIOJIb30BAHUEM JIOKAJIBbHOW BBIYMCIMTENBHOM ceTH noactaHuuu. [Ipumene-
Hue Kabeneil BTOpUYHON KOMMYTAIMU TOJKHO OBITh MUHUMHU3HUPOBAHO.

B kommiekTe ¢ TepMUHAIaMU KaXKJ0T0 TUIA JIOJKHBI TTOCTABIISATHCS:

- IporpaMMHOE oOOecIieueHHe, HeoOXOoauMoe ISl OOINCHUS C TEepMHHAIAMH,
HACTPOIMKHU MapamMeTpoB U KOHPUTYPALUU, PETUCTPALIMU U OCIIIIIIOrpadupoBaHue pas-

JIMYHBIX CUTHAJIOB,
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- TOKyMEHTAllUs Ha PYCCKOM SI3bIKE, COJEprKallasi OMMCAaHWE MPUHIUIIOB pabo-
Thl, TEXHUYECKUE XAPAKTEPUCTUKHU, AJTOPUTMBI BCTPOEHHBIX (DYHKUUH U (PyHKLHO-
HaJIbHBIE CXEMBI, OIIMCAaHUE UX PabOThl U B3aUMO/IEHCTBUS BHYTpU TEPMHUHAA;

- METOAMKY pacdeTa u BbIOOpa MmapaMeTpOB HACTPOIKHU (YCTaBOK) U alrOPUTMOB
¢yHKIMOHUpOBaHUsA ycTpoiicTB P3A, pa3paboTaHHYI0 NPOU3BOIUTENIEM YCTPOICTB
P3A, B TOM 4mcIie BKIIOUAIONIYIO OJIAHK YCTaBOK, COJEP KAIlUM MepeueHb BCeX Mapa-
METPOB HAaCTPOUKH (YCTaBOK) M aJTOPUTMOB (PYHKIIHOHUPOBAHUS, MPEAYCMOTPEHHBIX
npousBoAuTeneM yctpoictBa P3A, u ycnoBus BeIOOpa KakJ0ro napaMmerpa HacTpoOu-
KM (YCTaBKH) U ajdropuTMa GyHKIMOHUPOBAaHUS ycTpoiicTBa P3A;

- TUIIOBBIE MPUMEPHI BbIOOpA NapaMeTpPOB HACTPOMKU (YCTaBOK) U aJITOPUTMOB
(yHKIMOHUPOBaHUS yCTPOMCTB P3A;

- TpeboBaHMs Mpou3BoauTeENs ycrporictBa P3A k m3mepurenbHbIM TpaHchop-
MaTopaM;

- HEOOXOMMBIE HCTIBITAaTENbHBIE yCTpoicTBa 1 3UII;

- JOKyMEHTAIUsl C JOCTOBEPHBIMHU JTaHHBIMU O KOJMYECTBE BBIITYIICHHBIX TEp-
MUHAJIOB Ka)KJ0T'0 TUIIA, MECT UX YCTAHOBKH (CTpaHa, HallpsDKEHUE 3allUIaeMOoil ceTn)

H OIIBITC OKCILNTyaTalluH.

3.3.TpedoBanuss Kk mkadpaMm [Jsi YCTAHOBKH MHKPOINPOIECCOPHBIX
YCTPOMCTB

MuKponpoIeccopHbie YCTPOHMCTBA JOMKHBI pa3MeIIaThCsl B YHU(PHUITUPOBAHHBIX
mkadax ABYCTOPOHHETO OOCTy)KHMBaHMS. [Ipy Hamu4yMu Ha JUIEBOW TMaHETH MHUKPO-
MIPOIIECCOPHBIX YCTPOUCTB CBETOAMOJHBIX CUTHAJIBHBIX WHIUKATOPOB, JBEPHh IIKada
J0JDKHA OBITh Mpo3padHoi. KonmrdecTBO OpraHOB PyYHOTO ONEPATUBHOTO YIPABJICHHUS
JOJDKHO OBITh MHUHUMAJIbHO HEOOXOIUMBIM M JIOCTATOYHBIM. 3amaHss JOBeph IKada
JIOJKHA OBITh HA CHEMHBIX METJISIX ¢ yTIIoM moBopoTta 180°.

B BBIXOZHBIX M BXOJHBIX IEMAX MHUKPOIPOIIECCOPHBIX YCTPONCTB JIOJKHBI
MMETBHCS TIEPEKITI0YATENIM WIIH UCTIBITaTeNIbHbBIE OJIOKH (pa3bheMbl) M7l yA00CTBA ornepa-

TUBHOTO YIIPABJICHUS U BbIBOAA U3 pa6OTI>I PN TCXHUYICCKOM O6CJ'Iy>KI/IBaHI/II/I.
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Jlnig npenynpexaeHus: OIMUOOYHBIX NEHCTBUI epcoHaia Mpu onpoOOBaHUM BbI-
XOJIHbIE LIEMA Ha OTKJIIOYEHHE Pa3HbIX KOMMYTAIIMOHHBIX anmnapaTroB WM 3JE€MEHTOB
AIEKTPUUECKON CETH JOJKHBI ObITh pa3zelieHbl. Pa3nenenne HeOOXOAUMO MPOBOAUTH
CHEUUaIbHbIMU H3/IECIUSIMH C HAHECEHUEM HAMMEHOBAHUS OTKJIKOYAEMOrO MPUCOEIH-
HEHUs1, a IPU OTCYTCTBUM TEXHUYECKON BO3MOKHOCTH NMPUMEHATH CBOOOJIHBIE KJIEM-
MBI.

JlomxHa OBITH IPEAYCMOTPEHA OJIHA OO0IIasi CUTHaJIbHas Jamiia «HeuncnpaBHOCTD
mkada». B UCKIIOUUTENBHBIX CIIydasX JOIYCKAaeTCsl UCTOIb30BAHUE MMPOMEKYTOUHBIX
pene Juisl BBOJA JUCKPETHBIX CUTHAJIOB M BBIBOJA KOMaHA ynpasieHus. KomnyecTBo
IPOMEXYTOUHBIX peJie TOJKHO ObITh MUHUMHU3HUPOBAHO.

J1s1 3a3eMIIeHHs KOPITYCOB MUKPOIPOLECCOPHBIX YCTPOMCTB, 3KPAHOB Kabelel n
JIPYTUX YCTPOMUCTB BHYTPH IIKa(a MPeayCMOTPETh CIIEHHAIbHYIO MEIHYIO LIUHY.

JIOKHO OBITH MPENYCMOTPEHO HAJIMYHME CHEHUANbHBIX 3aKUMOB ISl KOHTPOJIb-
HBIX Ka0esel, o0ecneunBaoINX 3a3eMJIICHUE UX YKPAHOB.

®upMbl MOCTABIIMKK 00OPYJOBaHMs JOJIKHBI MMeTh B Poccum TexXxHHUYECKUH
LIEHTP 0 OKa3aHUIO0 HEOOXOAMMOI MOMOIIM MPU MPOSKTUPOBAHUH, HATIAAKE U IKCILTY-
aTaluyu NPUMEHSIEMBIX YCTPONCTB.

Pasmepsl TumoBbix 1mikadgoB JomkHBI  OBITH  2200%800x600 MM (BbICO-

TaXIUPUHAXTITYOHHA).

3.4. TpeGoBaHUs K MOMEX03AIMIIEHHOCTH, 0€30IIACHOCTH U 3KOJIOTUM H3JIe-
auii P3A

Muxkponporieccopabie TepmuHanbl P3A nomxHbl oTBeuaTh «OOMIMM TEXHHUYE-
CKUM TpeOOBaHUSIM K MHUKPOIPOLIECCOPHBIM YCTPOWCTBAM 3allUThl U ABTOMATUKU
sneprocuctem P/ 34.35.310-97.

Koucrpykius mznenunit P3A nomkHa obecrieunBaTh 3aIUTy OOCTY>KHUBAIOIIETO
NepcoHaa OT MOPAKEHUS ANEKTPUUYECKUM TOKOM B COOTBETCTBHUU C TPeOOBaHUAMHU
I'OCT 12.2.003-91, TOCT 12 2.007.0-75, TOCT 12.2.007.3-75, TOCT 26.205-88,
«IIpaBun TEXHMYECKON DKCIUTyaTallMM JJIEKTPUYECKUX CTaHUMU M cerer Poccuiickon

denepauumny.
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Texnuueckue cpeacTBa (yCTpOWCTBAa) AODKHBI YCTAHABIMBATBCS TaK, YTOOBI
o0ecnieunBaach UX 0€30MacHas SKCILTyaTalus 1 TEXHUYECKOe 00CITyKUBAaHUE.

Wznenust ¢ mUTaHUEM OT CETH (IIEPEMEHHOE HAIPSLKEHUE) JAOJKHBI UMETh CHUT-
HaJM3aLHI0 BKIIFOUEHUS CETEBOIO HAMPSKEHUS.

Bce Mmeramumnueckue 4acTH 3J€KTPOYCTaHOBOK, KOpIyca 3J€KTpooOOpyAOBaHUs
¥ METAJUIOKOHCTPYKILUH, KOTOPBIE MOTYT OKa3aThCs MOJ HalpsDKEHUEM, TOJUIekKaT 3a-
3emMiIeHHIO (yCcTpoicTBO 3amuTHOTO 3a3emiieHus no 'OCT 12.1.030-81). Jlns 3a3zemuie-
HUS JIOJDKHA UCIIOJIb30BATHCA 3a3€MIIIOIIAs IIMHA CUCTEMBI 3JIEKTPOCHA0KEHUS U CU-
JIOBOTO AJEKTpooOopynoBaHusi. Bee ycTpoiicTBa JOKHBI ObITh MOAKIIOUEHBI K 3a3€M-

JIAIONIEN IIUHE.

3.5. TpeGoBaHuUs K HAEKHOCTH M )KUBYYecTH cucTeMbl P3A

Cucrema P3A nomkHa QyHKIMOHUPOBATH B HEMPEPHIBHOM PEKUME KPYIJIOCY-
TOYHO B TE€YEHUE YCTAHOBJIEHHOT'O CPOKaA CITY>KObI, KOTOPBIN (ITPH YCIOBUU NIPOBENCHHUS
TpeOyeMbIX TEXHHMUYECKUX MEPOIPUATUN MO OOCITYKUBAHUIO) JOJIKEH OBITh HE MEHEe
20 ner. IIpu 3TOM B T€YEHHE BCETO YKa3aHHOI'O CpPOKa CIY>KObl BCE yKa3aHHBIE BBIIIE
YCTPOMCTBA JOJKHBI YJIOBJIETBOPSTH TPEOOBAHUSIM, MPEABIBISIEMBIM K MHOTOKOMIIO-
HEHTHBIM, MHOTOKaHaJIbHBIM, PEMOHTOIPUTOIHBIM M BOCCTAaHABIMBAEMbIM CHUCTEMaM
(TOCT 24.701-86).

B 1iesioM HaIe)KHOCTh U JKUBYYECTh cucteMbl P3A nomkHa oOecrieunBaThCs:

- BBIOOPOM COBOKYITHOCTH TE€XHHUYECKUX CPEICTB, O0JIaJaIOUIMX COOTBETCTBYIO-
MIMMU MOKa3aTeIsIMU HAJEKHOCTH, Ay OIMpPOBaHUS, PE3EPBUPOBAHUS;

- CTPYKTYPHBIMH crioco0aMu (MCIIOJIb30BAaHHE PACIpPEIEeNIEHHOTO YIpPaBIICHUS,
ABTOHOMHOCTb OT/EJIbHBIX KOMIIOHEHTOB CUCTEMBI U T.I1.);

- TpeOyeMbIM PErJIAMEHTOM OOCTY>KUBAHUS TEXHUYECKUX CPE/ICTB.

CornacHo CyIIeCTBYIONIUM HOPMATUBHBIM JOKyMEHTaMm, ayoimpoBanue P3A B
PIT ne npousBoautcs, pesepsupoBanne MII P3A obecnieunBaeTcsi B COOTBETCTBUU C
I1yo.

KonuuecTBeHHBIE TTOKA3aTEIU HaJCKHOCTHU AOJIZKHBI COCTABJIATH.
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- cpenHss HapabOOTKa Ha OTKa3 Kaxaoro kaxama no ¢yHkiusm P3A He menee
120000 gacos;

- cpeaHee BpeMsl BOCCTaHOBJIEHUs paboTtocrocodHoctu P3A mo mo6oii u3 BbI-
MOJIHsIEMBIX (YHKIUHN — He Oonee 2 yaca;

- CUCTEeMa JI0JKHA MPaBUIIbHO (PYHKIIMOHUPOBATH IPU U3MEHEHUU ONEPATHBHO-

ro HarpsbkeHus: nutanus B npeaenax +10 u -20% oT HoMUHAIBHOTO.

3.6. TpeGoBanus K yCJ10BUSIM IKCIIyaTanuu ycrpoiicts P3A

Bo Bcex momenieHusx, B KOTOPBIX pasMemarTcs ycrpoicrtsa P3A, npegycmar-
puBaeTcsi 000pyI0BaHUE Uil KOHTPOJIS U 00€CleYeHHs] CAHKIIMOHUPOBAHHOTO JIOCTY-
na. [Tomemenus 1omkHbI ObITH 000pY10BaHbI KOHTYpamu 3a3emiienus (PEN u PE).

YcranaBnuBaemble B YKa3aHHBIX OMEMIEHUAX ycTporcTBa P3A mOMKHBI IMETH
JOITYCTUMBIE HOPMBI 110 TEMIIEPATYPE U BJIAXKHOCTH BO3AYXa, COCTABIIIOIINAE B COOT-
BerctBuu ¢ PJ] 34.35.310-97:

- TI0 TeMIepaType Bo3ayxa — oT +1 go +45°C niig oTarmimBaeMbiX MTOMEIICHUN
u oT -10 10 +50°C a1t HEpEeryIApHO OTAIJIMBAEMbIX TTOMEIICHHUIT;

- 110 BJIAXKHOCTH BO3AyXa — BepxHee 3HaueHue 80% npu +25°C s oranuBae-
MbIX noMetnieHui u 98% npu +25°C 11 HeperyIsipHO OTAIIIMBAEMBIX IOMEIICHUI.

Hcnonnenne yctpoiictB P3A 1OMKHO UCKITIOYATh TPEOOBAHUS K HAIMYUIO MPU-
HYJIUTETbHON BEHTWISIIIMM TPU UX ycTaHoBke B mkadax PJ[ 153-34.0-35.617-2001,
I'OCT 26.205-88, ITYD.

[TocTaBUIMK TOJKEH MPEJOCTABUTH KOMILJIEKT 3aMIaCHBIX YacTel, pacXOAHBIX Ma-
TepuayioB u npuHajiexkaocteit (3UI), HeoOXoAMMBIX JJIsI MOHTaXa, HATAIKH, IyCKa, a
TaK)K€ TEXHUYECKOT0 OOCTYKUBaHUS U peMOHTa cucTeMbl P3A.

OObeM 3amacHbIX YacTell JOJDKEH rapaHTHpPOBATh BBIMNOJHEHUE TPEOOBaHUH IO
TOTOBHOCTH M PEMOHTOIPUTOJHOCTH cUCTeMbl P3A B TedueHHE rapaHTUHHOIO CpOKa
AKCILTyaTaI1H.

B coctaB nmpuHAAIEKHOCTEN MOJKHBI BXOJIWUTH CIELHUATM3UPOBAHHBIE MPOBE-
pPOYHBIE YCTPONCTBA, HEOOXOIMMBIE JJI1 MOHTa)Xa, HaJIaJK1, MyCKa, TEXHUUYECKOro 00-

CILy’KUBaHUSI U PEMOHTA MPOrPAMMHO-TEXHHUUECKUX CPEACTB cCUCTEMBI P3A.
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TpeboBanust kK ynakoBke, MapKHpPOBKE, BPEMEHHON aHTUKOPPO3UOHHOM 3aIlUTE,

TPAHCIIOPTUPOBAHUIO, YCIIOBHUAM M CPOKaM XpaHCHHUA BCCX YCTPOﬁCTB, 3aIlaCHBIX 4Ya-

CTEH U PaCcXOoaAHbIX MATCPHUAJIOB JOJIKHBI COOTBCTCTBOBATh YKA3aAHHBIM B TCXHHUYCCKHUX

ycioBusax u3roroButens m3aenus u tpedoBanusm ['OCT 15150-69, TOCT 23216-78,
I'OCT 14192-96, TOCT 15543.1-89 u I'OCT 18620-86. Ilopsanok OTrpy3KH, CIIELH-

AJIBHBIC Tpe6OBaHI/I$[ K TapC U YIIaKOBKC JOJIZKHbI OBITH OIpCACJICHBI B AOIOBOPC HaA I10-

CTaBKYy 000OpY/IOBaHMUSI.

Hsm.

Koz.yy
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4. OOmue cBegeHNs 0 MPOEKTHPYEMOM 00beKTe

3agaHueM Ha TPOECKTUPOBAHHUE MPENYCMATPUBAETCA CTPOUTEIBCTBO BETPOBOM
anektpudeckoit cranuuu (BOC) ¢ BHyTpUILIONIa0YHBIMU aBTOMOOMIBHBIMU JJOPOTa-
mu «BanoBckas BOCy» makcumanbHoi MorHocThI0 50,05 MBT, koTOpas pacmnosara-
eTcsi Ha Tepputopur KpacHoapMeickoro MyHHUITUNIATRHOTO paiioHa Camapckoit oOa-
CTH.

Brimaua momuoctn MBanoBckoit BOC B ceTh OyAeT OCYIIECTBIATHCS IO Ka-
oenpHOM nuHUU 35 kB uwepes PY 220 kB, PY 35 kB I'paxnanckoit BOC (cM. Tom
B3C000107.356.1.5-1J104.2.1). nsa noaxmouenus: MBanosckoit BOC B PY-35 kB
I'paxxnanckoit BOC BeifenseTcs oqHa TMHEHHas staeiika MomHocThio 50,05 MBT.

BTopbiM 3Tanom CTpOUTENbCTBA IPEAYCMATPUBACTCS YCTAHOBKA MOAYJIS yIIpaB-
nenus, Bkarodas PIT-35 kB, u /19C 0,4 kB.

B monyne ymnpanenus BOC ycranaBnuBaercst obopyaoBanue cucrem PAC,
ACVYTII, AUMC KYD, COTU ACCO, cBs3u u Jp., a TaK:Ke IUT COOCTBEHHBIX HYK]T
moayis ynpasienus, TCH u PII-35kB. Moayns ynpasnenuss BOC npencrasnser co-
00l KOMIUIEKTHO-OJIOUHBIA MOJYJIb, pa3leNEHHbI HAa TPAHCIOPTHUPOBOYHBIE OJOKH-
KOHTEHHEPHI C TOJATOTOBIIEHHBIMU MEXOJIOYHBIMUA Y BHEIITHUMU CBSI3SIMH.

B cocrtaB moayins ynpasnenust BOC BXOIAT CieAyromne OTCEKH:

- OTCEK MeCcTHOro muTa ynpasienus (MILY);

- OTCEK aBTOMAaTHYeCKOM cuctembl yrpasieHus (ACY);

- oTcek pacnpeaenutenbHoro nyHkra (PI1-35 kB) Ha 6aze sueek 35 kB.
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Lss.

S. Texnnuyeckue pemrenus no BbinojHenn0 P3A UBanosckoit BOC

Cxema pacnpezesieHusi yCTpPOHUCTB MH(OPMALIMOHHO-TEXHOJIOTHYECKMX CHCTEM
(UTC) no obmoTkam TpaHchOpMAaTOpOB TOKAa M HANPSHKEHHUS MPHUBEICHA HAa YepTeke
B5C000107.356.3.1.2-1J103.3.01 gagHoro Toma.

Ynpasnenue paboroit BOC ocymiecTBasieTcs] MOCTOSIHHBIM OINEPaTHUBHBIM TIEp-
COHAJIOM JIMCTAHIIMOHHO. [[eXKypCTBO MepcoHana OCYIIECTBISIETCA HEMPEPBIBHO (KPyT-
JocyTouHO). PaGounme MecTa oOmepaTMBHOTO IEpCOHAla pacnojiokeHbl B LleHTpe

VYupasnenus BOC (IIY BOC - BbINONHIETCS 1O OTACILHOMY IPOCKTY ).

5.1. P3A PY 220 kB, PY 35 kB I'paxnanckoii BC

[Iepenaya momuoctr ot MBanoBckoit BOC uwepes PY 220 kB, PY 35 kB I'pax-
nanckoi BOC npoekTupyercs 1o IpyroMy TUTYJLy IIPOEKTA.

Tutynom mpoekra crpoutensctBa PY 220 kB, PY 35 kB I'paxnanckoin BOC
JOJKHBI OBITh MPELYCMOTPEHBI cleayomue yctpoictBa P3A orxoasimux nauHuid 35
kB:

- TokoBas otceuka (TO);

- MaKcHUMaJbHas TokoBas 3anmura (MT3);

- TOKOBAs 3a1uTa HyJieBoil nocienoBarenbHoctu (T3HIT);

- aBTOMATHKa ynpasieHus BoikiatouarenaeM 35 kB (AYB);

- YCTPOMCTBO pe3epBUpoBaHus 0TKa3a BbikitoyatTens 35 kB (YPOB).

5.2.P3A PII-35 kB

Hns 3ammtel TCH B PII-35 kB Ha cTOpOHE BBICIIETO HANPSKEHUS MTPELYCMOT-
PEH MUKPOMPOLIECCOPHBIN TEPMUHAJ 3aIUThHI, BKIIOUYAIOIIHNI B ce0s1 PyHKIINU:

- TokoBas orceuka (TO);

- MaKcUMalbHas TokoBas 3amura (MT3);

- TOKOBAs 3aIuTa HyJieBoil nocienoBarenbHoctu (T3HIT);

- moruveckas 3amura muH (JI3II);
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- aBTOMATHKa yIpasJieHus BbikitoyareneM 35 kB (AYB);

- YCTPOMCTBO pe3epBUpoBaHus 0TKa3a BeikitodaTens 35 kB (YPOB);

- aTomatnueckoe yckopenne MT3 u T3HIL

Ha TCH ayig KOHTpoOJI TEMIIEPaTYypHOTO peKuMa MpeyCMaTpUBAETCSl YCTaHOB-
Ka CHEIUAIN3UPOBAHHOTO MPUOOpPa, «CYXHe» KOHTAKTHI KOTOPOTO 3aBOASTCS B MUKPO-
MPOLIECCOPHBIN TEPMUHAI 3AIIUTHI C ICICTBUEM HA CUTHAJ U OTKIIFOYEHHE.

B sueiike BBogHOTO BBIKIIOUarens PI1-35 kB mpemycmarpuBaercs ycraHoBka
ycTpoiictBa P3A Ha MUKpOIIPOIIECCOPHOM RIIEMEHTHOU 0a3e, BKIIIOYAIOMIET0 (yHKIIUU:

- MakcuMasbHas TokoBas 3amuTa (MT3);

- aBTOMAaTHKa yTnpasJieHus Bbikitouarenem 35 kB (AYB);

- YCTpOMCTBO pe3epBUpOBaHUs 0TKa3a Boikitouarens 35 kB (YPOB);

- aBTOMaTuueckoe yckopenue MT3;

- morudeckas 3amura muH (JI3I).

B cBsi3u co cnaObIM BIMSIHUEM PACCTOSIHUS JO MECTa MOBPEXKICHUS HA YPOBEHB
TOKAa TOBpexJeHUus Ha 3emito B cetu 35 kB BOC ¢ HU3KOOMHBIM 3a3eMIIEHUEM
HeWTpanu npuHATo penieHue He BBoauTh T3HII B siueliky BBogHOTO BhIKItOUaTesns PII-
35 kB, 4T0OBI HE yBEIWUYMBAThH BBIJEPKKY BPEMEHHU cpaOaThIBaHUS 3aLIUT HA OTXO/IS-
nux auHusax ot PY 35 kB I'paxnanckoit BOC u Ha 3ammTe 3a3eMIISI0IIEro pe3ucTopa.
JlaHHO€ pelleHue HE BIMSET OTPUILIATEIBLHO HA YYBCTBUTEJIBHOCTbH, CEJIIEKTUBHOCTH U
JajdbHEee pe3epBUPOBAHUE 3AIIUT, HO MOBBIIIAET ObICTPOACHCTBUE TTPU OTKIOUeHUU KJI
ot PV 35 kB I'paxxnanckoii BOC u 3a3eMiisironiero pe3ucropa.

B suelikax oTxonsmux kaOeabHbIX JuHUNA kK BOY npenycmarpuBaeTcs yCTaHOB-
Ka yctporictBa P3A Ha MUKpPOTIPOIIECCOPHON AJIEMEHTHOU 0a3e, BKIIIOYAIONIET0 (PyHK-
107158

- TokoBas orceuka (TO);

- MaKcHUMaJbHas TokoBas 3ammura (MT3);

- TMCTaHUMOHHOM 3ammThl ([3);

- 3aIlIMTa OT 3aMbIKaHui Ha 3emutio (3033);

- TOKOBasI 3ammTa o0patHoi nocnenoatenbaocty (T30IT);

- aBTOMaTuueckoe yckopenue MT3;
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- joruyeckas 3ammuTa 1muH (JI3L).

Hnsa 3ammtel mmH PII-35 kB mnpemycmarpuBaeTca jorvyeckas 3alldra IIAH
(JI3L), BeimonHsieMas B TepMuHanax P3A BBOAHBIX BBIKJIIOUATENEH M OTXOSAIIUX Ka-
OenbHBIX TMHUN K BOY.

OcummnorpamMMsl co Bcex MII TepMuHanoB [OMKHBI aBTOMATHUYECKHA Tepera-
Batbcs Ha cepep ACY TII mia nmocnenyromeil nepeaadyd B IUCIETYEPCKUN LIEHTP B
dopmate Comtrade.

[Togxmouenue Tpanchopmaropa HanpstkeHus 35 kB k mmuuam PIT 35 kB BbI-
MOJIHSIETCS Yepe3 pazbeAuHUTENb. BeposatHocTh Mextydaznoro K3 B oomoTtkax TH 35
kB ManoBeposTHO. He cymiecTByeT TUMOBBIX 3alllUT, KOTOPbIE ObI 3alUIIAIH TOJIHO-
eHHo 00MoTkM TH ¢ HOpMHPOBAHHON UYyBCTBUTEIBHOCTBIO U OBICTPBIM JIEHCTBUEM.
Kak mokazan omeIT 3KCIUTyaTauu, 3TO HE NPUBOJUT K CYIIECTBEHHOMY CHUKECHUIO
HagexHocTh (cM. . 2.4.2, 2.4.4 PJ1 34.35.305 «MHCTpyKIMs MO MPOBEpPKE TpaHC-
dbopMaTOpOB HAMPSIKEHUSI U UX BTOPUYHBIX 1ienei»). B ciydyae Bo3HukHOBeHUs K3 B
oomoTtkax TH 35 kB ectb Tpu BapuaHTa pa3BuTHs: nepexo] B MexaydasHoe K3 Ha
BBOJIE 35 kB TH, npo6oii u3osnsiiuu Ha 3emitto win oOpsiB 1ienu K3 BHYyTpu 00MOTOK ¢
npekpamienrnem K3. Orkmouenue mexaydasnoro K3 na seozge 35 kB TH 35 kB ocy-
niectBisiercs: yerpoictBoM P3A (MT3), yctaHoBIEeHHBIMU BO BBOAHOM siueiike PIT 35
kB; mpo6oil u3onsiuu Ha 3eMito ocyuiecTrisercs yctporicteom P3A (T3HII), ycra-
HoBJeHHBIM B siueiike OJI 35 kB I'paxaanckoit BOC PY-35 kB, o6psiB B 06MoTKax TH
ONpENEIISIeTCS YCTPONCTBAMM CHUTHAJIU3ALUA HEUCIIPABHOCTH LENEH HANpsHKEHUs B
tepmuHaiax P3A, yctaHoBieHHbIX B ssuerikax PII 35 kB.

[IpoekToM MpeaycMaTpUBAETCsl MOAKIIOUEHUE BBIXOJIHBIX IEME aTyuKa JaB-
JICHUs 3Jerasza K TepMuHaiaMm P3A ¢ IeiCTBHEM Ha BBI30OB OT CUTHAJIOB «HU3KOE J1aB-
JIEHHE 3JIETa3a» U «BBICOKOE JABJICHUE DJIETA3a).

JlelicTBHE Ha OTKJIIOUEHUE OT CUTHAJIa «aBAPUUHOE JABJIEHUE JJIETA3a» MPEdy-
CMATPUBACTCS:

- na stueiiku TCH — Ha cOOCTBEHHBII BBIK/IIOYATEND,

- UIA siYeKH oTxoAsmeil muHun K BOY — Ha BbIkItouaTens BBoAa (BBUIY OT-

CYTCTBHUA COOCTBEHHOTO BBIKJII-O‘I&TCJISI);

/lucm

B3C000107.356.2.1.2-M1/103.3-113 17

Usm. | Kon.yy| lucm | Nedok.| [lodn. | Aama




Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

27

- 71l OTCeKa COOPHBIX IIMH — Ha OTKJIIOYEHUE BBOIHOTO BbIkmtouatens PIT 35
kB.

Curnan «YPOB» ot MII TepMuHana 3amuTbl 1 CUTHAJI O CHWYKCHUU JIaBJICHUS
aJeras3a B siYeKe BBOJHOTO BBIKIItOUarels nepenarorcs Ha PY 220 kB, PY 35 kB Usa-
HOoBckoM BOC ¢ momoinpio yCTpoHCTBa Mepeay JUCKPETHBIX CUTHAJIOB MO ONTHYe-
ckoMy Kabento. MoryT ObITh puMeHeHbl yeTponcTBa pupMbl MOXA — mMoayns nepe-
naun curHanoB mo Ethernet 8DI/8DO IOMIRROR E3210 u menuakonseprep IMC-
101-M-SC-T, a Takxke yctpoiictBo ¢pupmbl OO0 «HHxkeHepHbIH HEeHTp «IHeprocep-
BUC»» — MHOTO(YHKIIHOHAJILHBIA U3MEPHUTEIbHBIN TipeoOpa3oBatens DHUIT-2-45/100-
220-A2E4x2FX-21 wnu ananoru. [laHHbIe yCTpOMCTBA MPUMEHSIOTCS C ABYX CTOPOH.
CtpykTypHas cxema BapHaHTa ¢ UCI0JIb30BaHUEM 000pynoBanusa pupmsl MOXA npu-
BeqeHa Ha pucyHke 1. [Ipu ucmonb3oBaHuu BapuaHTa GUPMBI « JHEPTOCEPBUCYH, MO-
ayiab DI/DO u menuakoHBepTep OyAyT 3aMEHEHBI Ha OJMH MHOTO()YHKIIMOHAIBHBIN

M3MEPUTEIbHBIN TpeoOpa3oBaTeb.
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HNBanosckoit BOC

ckoi BOC wa PY 220 kB, PY 35 xB I'paxnmanckoii BOC otpaxken B TOMmE

Pucynok 1 — CtpykTypHas cxema nepenauu curaainoB Ha PY 220 kB, PY 35 kB

[Inan mpokIagku oNTUYECKoro Kadens s nepenauu curnaioB P3A c [Tokpos-

MY B3 PI-35 kB.
Hueika N°Z. K/1 35 kB
Whanofickas B30 - PY 35 kB [paxdanckou B30

MIT mepmuHan P3A

Bfoda

"YPog”

’ CHUXEHUE 3Me2030°

"AfapudHoe

Modyas DI/00

MeduaxoHbepmep

Onmokpocc

@

PY 220/35 «B I'paxdarckod B3C KPY 35 kB.

1 cw Fueowa 07 k Woanobokoo B30

Onmoxpoce

Meduakonbepmep

Modynas Ol/00

"HPOB”

| CHUXEHUE 3Me2030”

"ARapuiHoe

1
MIT mepMuK

fboda

an P3A

B5C000107.356.3.1.2-11110.

Jlns aBTOMAaTH3alMK JIESITEILHOCTH TIepcoHana ciy0sl P3A mpemycmorpeHo

aBTOMaTHU3upoBaHHOE padouee mecTo (APM) P3A Ttuma HoyTOyK.

N3zm.

Koz.yy
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5.2.1. TpeboBaHusl K MAKCMMAJILHOM TOKOBOM 3amuTe (MT3)

MakcumanbHasi TOKOBasl 3alUTa JI0JDKHA:

- AIMETh JIMAIIa30H PETYIUPOBAHMS YCTABKH 110 TOKY CpaOaThIBaHUS HE MEHEe
yeM OT 0,2l u0m 10 1010y,

- AIMETh IMAIIa30H PETYIUPOBAHMS BRIICP)KKH BpeMEHU HE MeHee yeM oT 0 110
10 ¢c;

-. UMETh HE MEHEE TPEeX CTYICHEH;

-. IMETh BO3MOKHOCTh BBITIOJTHEHUS CTYTICHEH HAPaBJICHHBIMU;

- UIMETh BO3MO>KHOCTh aBTOMAaTUYECKOTO YCKOPEHHUSI MPY BKIIFOYEHUH BBIKJIIOYA-
TeJsl, YCKOPEHHUE TOHKHO BBOJUTHCS HAa BpEMs, PETYIMPYEMOE B THATa30HE HE MCHEE
0-1,5¢;

- UIMETh BpeMs Bo3BpaTa He 6osee 50 mc;

- IpeyCMaTpUBaTh BO3MOKHOCTh KOMOMHHUPOBAHHOTO TTyCKa MO HAIPSIKEHHUIO

JJIA 3alInT.

5.2.2. TpeooBanusi k TokoBoii orceuke (TO)

TokoBas otrceuka B coctaBe TepMuHanoB P3A npucoenunenuii 35 kB noymkna:

- OCYIIECTBIISITh ABTOMAaTUYECKOE YCKOPEHUE C PETYIIUPYEMOU BBIJICPKKOU BpE-
MEHHU TPY BKJIIFOYEHUH JINHUU T10]T HAPSKEHHUE;

- OCYILIECTBIIATH ONEPATUBHOE YCKOPEHUE OT BHENIHETO CUTHAJIA C PETyIupye-
MOU BBIIEPKKOU BPEMEHU;

- UMETh JUaIia30H PeryIupOBaHus YCTABKHU IO TOKY cpabaThiBaHUs B Mpejenax
ue meree (0,2-20) Loy,

- UMETh JUaIia30H PeryIupoOBaHus BBIICPKKU BpEMEHU Ha cpabaThIBAaHUE B TIpe-

nenax He menee (0-1) c.

5.2.3. TpeOoBaHusI K TOKOBOIi 3alIUTe HYJIeBOM MOCJI€10BATEJIbHOCTH
(T3HII)
ToxoBas 3aIKTa HYJIEBOW MTOCIIEI0OBATEILHOCTH B COCTaBE TepMUHAIOB P3A

npucoenuHenuit 35 kB noymkHa:
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- IMETh JIMAIIa30H PETYIUPOBAHMS YCTABKHU 10 TOKY CpabaThIBaHUS HE MEHEe
yeM 0T 0,0510n 710 10150u

- UMETh JUalia30H PEeryIUpOBaHUs BBIICPKKA BpeMeHH He MeHee ueM oT 0 10
10 c;

- UMETh HE MEHEE JBYX CTYIICHEH;

- UMETh BO3MO>XHOCTh BBITIOJIHEHUS CTyTIIEHEW HAaNPaBJICHHBIMU;

- UMETh BO3MOXHOCTh aBTOMAaTHUYE€CKOTO YCKOPEHHUS MPU BKIFOUCHUH BBIKIIIOYA-
TeJIs, yCKOPEHHE JOJDKHO BBOJMTHLCS HA BPEMSI, PETYJIUPYEMOE B IHAINla30HE HE MEHEe
(0-1,5) c;

- UIMETh BpeMs Bo3BpaTa He 6osee 50 mc.

5.2.4. TpeGoBaHus K TOKOBOIi 3a1[UTe 0OPATHOI NMOC/I€10BATEIHLHOCTH
(T301)

T3O0II B coctraBe TepmuHanoB P3A npucoenunennii 35 kB noimkna:

- UIMETh JIMAIa30H PEryJIUPOBAHMS YCTABKH 0 TOKY cpabaThIBaHUA B Mpejenax
ue menee (0,05-20) lyou;

- UMETh JUaIia30H PeryIupOBaHus BbIIEPKKU BPEMEHU Ha cpadaThIBAaHUE B TIpe-

nenax He menee (0-20) c.

5.2.5. TpedoBaHusi K AUCTAHIIMOHHOM 3amuTe (JI3)

JucrannuonHas 3ammra (JI3) momxHa:

- IMETh HE MEHEE TPeX HaIPaBJICHHBIX CTYNEHEH ¢ AUCTAHIIMOHHBIMU OpTraHaMH
(10), umeromuMu MHOTOYTOJIBHYIO XapaKTEPUCTHUKY;

- o0ecrieuyrnBaTh MYCK AJEMEHTOB BPEMEHHU KaXKJOW CTYNEHHU TOJIBKO OT COO-
CTBEHHBIX U3MEPUTEIbHBIX OPTaHOB,;

- OCYIIIECTBIISATh HE3aBUCUMOE PETYJUPOBAHUE YCTABOK COMPOTHUBIIECHUS cpada-
ThIBaHMS, a TakXKe BbiZepxkeK Bpemenu J[1O;

- IMETh BO3MOKHOCTh HE3aBUCUMOTO BBOJIa/ BEIBO/IA KaXKJIOW CTYTICHH;
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- UMETh JIMANa30HbI PETYJIUPOBAHUS BBIICPKEK BPEMEHU W COTIPOTUBIICHUH Cpa-
OaTeIBaHUs CTyIeHel, cooTBeTcTBeHHO, He MeHee (0-10) ¢ u (0,2-100) Owm/a3zy s
liom 1, paBHOTO SA;

- IMETh MUHUMAJIBHBINA TOK HaJeKHOTO cpadaTeiBaHus He 6omee 0,1 Lyoy;

- UMEeTb OJIOKMPOBKY MPU KaYaHUAX U BO3MOXKHOCTH (IO BHIOOPY MOJIb30BATENA)
OJIOKUPOBKH JIFO00I CTYTICHU;

- OCYILECTBJISTh ABTOMATUYECKOE YCKOPEHUE JICUCTBUSA CTYNEHEN MpU BKIIIOYE-
Huu BJI o HanpsbkeHue;

- UMETh BO3MOXXHOCTh OJIOKMPOBaHMS JIFOOOU (110 YCMOTPEHUIO IMOJIL30BaTEN)
CTYNEHH OT BHEUTHUX U/WJIM BHYTPEHHUX CUTHAJIOB;

- OCYIIECTBIISITh ONIEPATUBHOE YCKOPEHUE OJHOM U3 CTyIneHel (110 yCMOTPEHUIO
MOJIb30BATEIs) C pEeryupyeMoit B rpenenax He MeHee (0-5) ¢ BBIIEPKKOH BpEMEHHU OT

BHCIIHCTO CHMI'HAJIA.

5.2.6. TpeOoBaHusl K aBTOMATHKE yIpaBjeHus BbIk/JIO4YaTeaeM (AYB)

Homnyckaercst copMmenieHne QyHkuuu AYB 1 KoMIuiekTa cTyneHuYaThIX 3alluT B
OJTHOM TEpMMHAJIE.

MuKpoOnpoLeccOpHbI TEPMUHAIL YIPABICHUSA IOJKEH OCYILECTBIIATH CIELYIO-
e PyHKIUu:

- OINEPAaTUBHOTO YNPABJIEHUS BBIKJIKOYATEIEM — PETPAHCIALMSA NMOAAYH KOMaHJ
Ha BKJIFOYEHUE-OTKJIIOUEHKE BhIKIIIoUaTessa ¢ APMa qucnetdepa;

- CUTHAJIM3aluu — npueMa u3 mkada ynpasieHus BoikitodareneM (1LY B), pux-
cally Ha ypOBHE TepMUHANA YIPABICHUS C BU3YyAIbHOHN paciMPpOoBKON U TPAHCISALUN
Ha BepxHUIl ypoBeHb B ACY TII quckpeTHbIX CUTHAJIOB UCHPABHOCTH M PAOOTHI BbI-
KJIF0YaTessi, ero NpuBojia, aBTOMaTUKU U OJIOKUPOBOK, pacnonoxeHHbix B LITYB. Tlpu
HeucrnpaBHoctd ACY TII momkHa mpemycMaTpuBaThCA BbIada OOOOIIEHHBIX BHU3Y-
aJbHBIX ¥ 3BYKOBBIX CUTHAJIOB B OJIOK 3ByKOBOI CUTHAJIM3AlINH;

- perucTpanuu — (pUKcaIi BO BPEMEHHU BCEX BBIIICTIEPEUNCICHHBIX CUTHAJIOB C

BO3MOKHOCTBIO cunThiBanus ux B ACY TII;
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- U3MEPEHUS] — TOKOB, HANPSHKEHUNA U MOIIHOCTENW COOTBETCTBYIOILIETO ITPUCO-
€IUHECHUS.

VYrpaieHue BBIKIIOYATEISMH JOJKHO OCYLIECTBISTHCS B HOPMAJIBHOM PEXUME
¢ APMa nucneruepa uepe3 ACY TII. Ilpu Beixoae u3 ctpog ACY TII nim APMos
IUCIIETYEpa YIIPABICHUE JIOJHKHO OCYIIECTBIATHCS OT KIKOYEH, PACHOJIOKEHHBIX Ha
naHenu yrnpasieHus. [Ipu 3Tom mikadbl, Ha KOTOPHIX pacHoiaraloTcsi OpraHbl MECTHO-
r'O YIpPaBIICHHUS, JOJKHBI UMETh MHEMOCXEMY SIYEHKH BBIKITIOUATEIIS.

3anuThl JOJDKHBI IEMCTBOBATh HA OTKIIFOUEHHUE BBIKIIIOYATENICH TOMUMO MHUKPO-
IIPOLECCOPHBIX TEPMUHAIOB YIIPABIICHMS, HEIOCPEACTBEHHO HA JJIEKTPOMATHHUT OT-
KIJIFOUCHUSL.

JIroOoe nelicTBUE HA BBIKJIIOYATEINb (BKIIOUCHUE WM OTKIIIOUECHHE) JOJKHO aB-
TOPU3UPOBAHHO (PUKCHPOBATHCA JTHMOO aBTOMATUKOM BBIKIIIOUYATENS, JTUOO 3aLIUTOM, C
pactidpoBKOl BpEMEHU OTKIIIOUEHHUS U C BO3MOXXHOCTHIO CUUTBHIBAHUS 3TOW MHGOP-
maiua B ACY TII. IIpoxoxaeHue MUMITyJIbCOB BKJIIOUEHUS W OTKJIIOYECHUS MO LECMH
KaXKJIOTO JIEKTPOMArHuTa JIOJKHO (PMKCUPOBATHCA aBapUMHBIMU PETUCTPATOPAMHU.

biioknpoBKa, NENCTBYIOIIAS MPU HEUCIIPABHOCTU BBIKJIKOYATEIS], NPU KOTOPOU
3anperaeTcss ero BKIOYEHUE U OTKIOYEHHUE, JOJKHA OJOKMPOBaTh, B TOM YHCIE, U
LENU PYYHBIX OTEPAIMI C BBIKIIFOUATEIEM.

CxeMa ynpaBiieHHs] BBIKJIIOYATEISIMU JOJKHA OBITH COIVIACOBAHA C 3aBOJCKOMN
MHCTPYKIIMEH Ha BBIKJIFOYATEh B YaCTH:

- YCIIOBUH, HEOOXOIUMBIX IIJIsi MOJXBAaTa MMITYJIbCa KOMAH/bl HA OTKJIIOYEHUE
BBIKJIFOYATEJsl, TapaHTU (PUPMBI TTOCTABIIMKA BBIKJIIOUATEIS TTPU OTCYTCTBUM MMOIXBa-
Ta;

- MOIIIHOCTU Ha Pa3pblB BBIXOJHBIX KOHTAKTOB pejie 3alUT (CIOCOOHOCTh BHI-
Jep>KUBaTh TOKHU 3JIEKTPOMArHUTOB OTKJIIOUCHUS MPU OTCYTCTBUU IMOAXBATa UMITYJIbCa
OTKJIFOUCHHS);

- HEOOXOJMMOCTH BBITIOJIHEHUS 3aIUThI AJIEKTPOMAarHUTOB YIIPaBJICHUS OT JJIH-
TEJIBLHOIO MPOTEKAHUs TOKA MPU HEUCITPABHOCTHU BBIKJITHOYATEIIS;

- HEOOXOIUMOCTH CHTHAJU3AINK CHIDKCHUS TEMIIEPATypbl HUKE KPUTHICCKOM

(TIpu HEUCIIPAaBHOCTHU 00OTpEBA).

/lucm

B3C000107.356.2.1.2-M1/103.3-113 23

Usm. | Kon.yy| lucm | Nedok.| [lodn. | Aama




Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

27

[{en0oCTHOCTh LEMU Ka)XkI0r0 3JEKTPOMATrHUTA JTOJKHA KOHTPOJIMPOBATHCS WH-
JTUBUYyaJIbHO, B TOJOXKEHUU 3aMKHYTOTO COCTOSIHMSI OJIOK KOHTAKTOB BBIKIIIOUYATEIS
COOTBETCTBYIOLIEH LEMH.

Jlyig BBIKITIOUATENEH, TOCTABIISIEMBIX CO IIKa(aMu yrmpaBieHus, UMEIOIIUMH CO0-
CTBEHHYIO OJIOKUPOBKY OT «IPBITAHUSD), JOCTATOYHO MCIOJIb30BATh TOJIBKO ATy OJIOKU-
poBKy. Jlyis BBIKITIOYATENEH, HE UMEIONUX COOCTBEHHOM OJOKMPOBKU OT «IIPBITaHbBs»,

HE00XO0IMMO MCIOJIb30BaTh COOTBETCTBYIONIYIO (DYHKIMIO B TepMuHaiax P3A.

5.2.7. TpeooBanue k pynkuuu YPOB

Oyukiuga YPOB Beikitouatesneit 35 kB 1omkHa BBITIOIHATECA B COCTaBE TEPMU-
HAJIOB, B KOTOPBIX BBITIOJHEHA aBTOMATHKA BBIKIIOUECHUS BBIKIIIOUaTesiMu 35 kB

YPOB nomxHo:

- OCYLIECTBJISATh KOHTPOJIb ITOJI0KEHHUSI BBIKIIFOUATENS C IIOMOILBIO CIIEIUAJIbHBIX
OPraHoOB TOKa, BPEMs BO3BpaTa KOTOPBIX MPU PA3MbIKAHUU MAKCUMAJIbHOTO TTEPBUYHO-
0 TOKa BBIKJIIOYATEIIEM M HAJWYUHM MEPUOJAUYECKH 3aTyXAaroLIEro TOKA HE JIOJKHO
npesbimath 20 mc;

- UMETh JIOTUKY IyCKa, 00ECIEeUNBAIONTYI0O HAJIC)KHOE OTKIIFOUEHUE BBIKJIFOYATEsS
IIOBPEXKJICHHOIO NPUCOCIUHEHUS U IMPENYCMATPUBAIOIIYIO YIEpPKAHUE OT peJie TOKa
YPOB mnyckoBOro cursaja OT 3allUT ¢ BO3MOKHOCTBIO PETYJIUPOBKHU B auama3one (0-
100) Mc BpeMeHM 3alIOMUHAHUS ITyCKOBOT'O CUTHAJIA ITOCJie Bo3Bpara pene Toka YPOB;

- obecrieunBath BO3Bpat TaitmepoB YPOB mpu ycrentHoMm OTKIIOYEHUU BBIKITIO-
yaTeJieu, onpenessieMOM M0 BO3BPATy TOKOBBIX OPraHOB;

- UMETh BO3MOXKHOCThH PEryJIMPOBaHUS MapaMeTPOB CpabaThIBaHUS TaliMEpPOB U

TOKOBBIX opraHoB Y POB B auamnazonax, coorBeTctBeHHO, (0,1-0,4) ¢ u (0,05-2) [HOM.

5.2.8. DyieKTpOMAarHUTHAs COBMECTHMOCTbD

JI1st CHUOKEHUST YPOBHS TTOMEX BO BTOPHYHBIX IIETISX MPEIyCMaTPUBAIOTCS MEPO-
npusiTuss B cooTBeTcTBUU co cranmapramu CTO 56947007-29.240.043-2010 «Pyxo-
BOJICTBO TI0 OOECIIEYCHUIO DJIEKTPOMATHUTHONW COBMECTUMOCTH BTOPHUYHOTO 00O0PYIO0-

BaHHS U CHCTEM CBSI3M JJIEKTpOceTeBbIX 00bekTOB», CTO 56947007-29.240.044-2010
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«Mertonnyeckue ykazaHus MO 00ECIEYEHHIO 3JIEKTPOMATHUTHOW COBMECTHMOCTH Ha
00BEKTaX ANEKTPOCETEBOIO XO3SHUCTBAY.

Bropuunoe o6opyaoBaHue, CUCTEMBI CBA3M, KaOEI BTOPUYHON KOMMYTAIIMK Ha
MPOTSKEHUH BCETO CPOKA CIYKOBI MOABEPTAIOTCS IEKTPOMArHUTHBIM BO3JCHCTBUSIM
paszHoro Buaa. HeBeinosHenue ycinoBuit OMC NpUBOIUT K NOBPEKAECHUIO BTOPUYHOTO
000py/I0BaHusl, HEMIPABIIIBHBIM JIEHCTBUAM (0TKa3aM, U3JIMIITHUM WM JIOXKHBIM cpaba-
THIBaHUSIM) YCTpOoHCTB P3A, nepekpbITio n30a1un kabeneil BTOpUYHONH KOMMYTaIuu
U KJ1eMM mKkadoB BTOPUYHON KOMMYTalldd, cO0I0 B paboTe aBTOMaTU3UPOBAHHBIX pa-
00YMX MECT MepcoHaNa U T.1., CYIUECTBEHHO CHUXAET Ha/IEKHOCTh PabOThI JHEProo0b-
€KTa.

Kpurepuem BeimonHeHus: ycinoBuih OMC sBisieTcss o0ecriedeHue 3JIeKTpomar-
HUTHON OOCTaHOBKHU, IPH KOTOPOW HAUOOJBIINE BO3MOXXHBIE YPOBHH 3JEKTPOMATHUT-
HBIX BO3/CHCTBHI BCEX BUJIOB Ha OOBEKTE DJIEKTPOCETEBOTO X0O3MCTBA HE MPEBBILLIAIOT
JOIYCTUMBIX 3HAUEHHH JIJIs1 KaKJO0r0 KOHKPETHOrO BTOPUYHOTO 000pYAOBaHUS.

Hns npucoeaunenuii PI1-35 kB MBanosckoit BOC npeaycMOTpeHbl 3alluThl Ha
MHUKPOIIPOLIECCOPHOM 37€MEHTHOM 0a3e, KOTOphle MO JOMYyCTHUMBIM 3HAYEHHUSIM HM-
MyJIbCHBIX TOMEX, TPEOYIOT COOTBETCTBYIOIIECH 3alIUThl BTOPUYHBIX LEMEH OT UMITYJIb-
CHBIX ITIOMEX.

JInst cHUOKEHUsT YPOBHSI TOMEX BO BTOPHUHBIX LEMSAX MPEyCMaTPUBAIOTCS Clie-
DYIOIE MEPOITPUSATHS:

— IpUMEHEHHUE YKPAaHUPOBAHHBIX KaOeel u kabenen ¢ MeTalIniecKoi OpoHEH;

— 3a3eMJICHHE 3KPAHOB KOHTPOJIbHBIX Kabenel ¢ 00enx CTOPOH ¢ MPUMEHEHUEM
CHELUATbHBIX 32)KUMOB WJIM Pa3bEMOB;

— YCTaHOBKA CHeUaJIbHON MeAHOW MMHBI BHYTpH mkados ¢ MII Tepmunanamu
JUTSI 3a3€MJICHUSI SKpPaHOB Kabesel, KOpIyCOB TEPMUHAJIOB U IPYTUX YCTPOUCTB.

TexHuYecKue pemeHus Mo 3a3eMIIIIOIIEMY YCTPOMCTBY M MOJHHUE3ALUTE pac-
cmoTpensl B Tome BOC000107.356.3.1.2-NJ103.1.

Bce o6opynoBanne BOY umeer nexnaparuio TP TC 020/2011 «3aexrtpomar-

HHUTHass COBMCCTUMOCTb TCXHUYCCKUX CPCIACTB»
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5.2.9. Opranusanus NUTAHUS ONEPATUBHBIM TOKOM

Jlna opranuzanuu Oecniepedoitnoro nutanust ooopynoanust P3A u PAC B Mo-
IyJie ynpaBiieHus npeaycmarpubaercs ucnoiabzoBanue Manoil COIIT (munu-COIIT) ¢

BBIXOJIHBIM HamnpsikeHnrueM =220 B.

5.2.10. Opranmszaunus ueneid HANMPSAKEHUS

Ha cexmuu mmnH PI1-35 kB ycranaBmuBatotcss TH, KoTopbIit mMeeT TpU BTOPHY-
HbIE€ OOMOTKHU:

— 00MOTKa 1o cxeMe «3Be3na» s yerporcts AUMCKYJ;

— 00MOTKa 10 CXeME «3Be3/1a» sl yCTporCcTB P3uA u n3mepenuii;

— 00OMOTKa 110 CXEME «PAa30MKHYTBIN TPEYTOJIBHUK» 1Jis ycTpoilcTB P3uA.

Knaccer Tounoctu BTopuuHbix obmoroxk TH 0,5/0,5/3P. B peneitHoM oTceke
auevikn TH mpegycmoTpena cxema opraHu3anuu Hener HanpsbkeHus. Llenm Hampsboke-

HUS pa3BeieHbl 110 BceM sueiikam PIT1-35 kB muHakamu.

5.3. OneparuBHasi 0JIOKHPOBKA

B PII 35 kB mpexycmarpuBaeTcs >JIE€KTPOMarHUTHAs oriepaTUBHAs OJOKUPOBKA
pazbeaunuteneit (P) u 3azemisroniux Hoxei (3H).

OmnepatvBHasi OJJOKMPOBKA BBIMOJHEHA C YYETOM 3aBOACKON MeXaHUYECKOU 0J10-
kupoBku Mexy P u 3H oanoit stueitku KPY. OBP He nomxHa qonmyckath BO3MOKHOCTb
BriroueHus 3H ceknum mmH, ecnu P siueex orxoaamux auHuK 10 BOY n/mnm sueiikn
BBOoJa 35 kB BrintoueHsl. Taxxe OBP He noiKHA AOMyCKAaTh yIpaBiI€HUE pa3beIUHU-
TEJSIMH SIYeeK OTXOIAIUX JUHUK 10 BOY w/mnm sdeiiku BBoga 35 kB npu BKIIOUYEH-

HOM noJjioxkeHnu 3H CCKIIMHU IIINMH WX BKIIOYCHHOM BBIKJIFOYATCIIC BBOJA.

5.4. IIporuBoaBapuiiHasi aBTOMATHKA

Ha ocHOBaHMM pacy€TOB, BBIMOIHEHHBIX B 0TYeTE «CXEMBI BBIJAYM MOIIHOCTH
BETPOIJIEKTPUUECKUX CTaHUUM. DTan 2. Pa3paboTka cxeMbl BbIJa4l MOITHOCTH [ 'pax-
nanckoit BOC (Bapuant 220-3 ¢ BOY 4,55 MBT) ¢ yrounenuem TpeOyembIX Karu-
TaJbHBIX BIIOXKEHUI», YCTAHOBKA YCTPONCTB IPOTUBOABAPUMHON AaBTOMATUKU B IIPU-

neraromert cetu 110 kB u BrIte HE TpedyeTcs.
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5.5. He3aBucumas perucrpanusi aBapuMHbIX COOBITHI

Ha Wanosckoit BOC B uactu PII-35 kB npenycmaTpuBaeTcsi BBINIOJIHEHUE HE-
3aBUCUMOI CUCTEMbI PETUCTPALIMU ABAPUUHBIX COOBITUH.

[Toncucrema PAC cocrout u3 mkada aBronomuoro PAC, koTopsiii pacmosara-
eTcsa B moMelieHnu cucreM Monyns ynpasiennss BOC, u peructpatopoB aBapuiHBIX
coOBITUH B cocTaBe ycTpoiicTB P3A.

[Toncucrema PAC npenna3znadyeHa ajsi HAaKOIUICHUS U MPECTaBIeHus nHpopma-
WU O MPOLECCEe BOBHUKHOBEHUS, PA3BUTHHU U JUKBUIALMN AaBAPUWHBIX CUTyallud Ha
OCHOBHOM 3JIEKTpOOOOpyA0BaHMH NoAcTaHMK. Ha ocHOBe 3TOi MHpOpManuu 10JKHA
o0ecneunBaThbCsl BO3MOKHOCTD OIpEIeNICHUs IEPBOIPUYUKHBI OTKIIOUEHUsI 000py10Ba-
HUSI ¥ OLICHKA MPaBUJIBHOCTH pabOThl ycTpoiicTB P3A.

PAC nmeeT BO3MOKHOCTh aBTOMAaTHYECKON NIEPEAAUM PE3YIBTATOB PETUCTPALIMN
(ocumsiorpamMm), B TOM 4ucie ocuuiorpamm ¢ TepmuHanoB P3A, Ha cepsep PAC mnst
JANbHEHNIIEr0o apXMBUPOBAHUS, & TAaKKE OTOOpPaKEHHUsS! AAaHHBIX U PETPOCHEKTUBHOIO
ananu3a cpeactBamu APM unkenepa cimyxOb1 P3A, a Takke mocienyromen nepeaadyu
B 1ieHTp ynpasieHus BOC u PIIY B dopmare Comtrade. Ha APM P3A nomkHO OBITH
ycTaHoBlieHO crnenuanuzupoanHoe [1O mis otroOpakeHus: U ananu3a gaHHbix oT PAC
u tepmuHanoB P3A B popmate Comtrade. [lepenaya qaHHBIX OCYIIIECTBIISETCS 1O CETH
ACY TII UBanosckoiit BOC.

Kpurepuu nycka u 3HaueHUs yCTaBOK BbIOMpaiorcs B cooTBercTBuM ¢ ['OCT P
58601-2019 «Enunas sHepreTudeckasl CHCTeMa U U30JIMPOBAHHO pabOTaOIINE dHEPIO-
cucteMbl. OnepaTuBHO-AUCIIETYEPCKOE yNpaBieHUe. PeneliHas 3ammra 1 aBTOMaTHKA.
ABTOHOMHBIE PETUCTPATOPHI aBaApUMHBIX cOObITHH. HOpMBI 1 TpebOOBaHMS» U COTIIACcO-
BBIBAIOTCS 3aKa3YMKOM.

[lepeueHb aHAIOTOBBIX U JUCKPETHBIX CUTHAJIOB OXBaTbIBaeMbIX cucteMon PAC

IpecTaBIeH B Tabymmax 1 u 2.
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Tabnuna 1 — [lepeuenpb aHAIOTOBBIX CUTHAJIOB, MepenaBaeMbix B PAC

Ne HaumenoBanue cur- | Mcrounuk | Ilpuemuuk
Tun npucoegnHeHUs
n/n HaJIa CUTHAJIAa CHUTHAJa
Hanpspxenue ¢asbr A -
1
Ua
Hanpspkenue ¢azbr B -
2 Ub
TH 35 kB MBanoBckou Hanpsxerie gassi C - TH obmoTKH
3 |BAC Uo 0,5 1 3P
4 Hanpsixkenune 3U0
5 Yacrora smekTpuye-
cKoro Toka - f
O | TCH 35/0.4 kB PIT 35 kB [LOX QaseL A - 12 TT o6moTKa
| Yanoscxoii BOC Tok dpasei B - Ib 5P
8 Tox da3sl C - Ic
9 | KJI PII 35 kB MBanos- Toxk dasbl A - la TT o6MoTxa
10 | ckas BOC — PV 220/35 | Tok ¢a3e1 B - Ib 5p
11 | kB I'paxpganckoit BOC Toxk ¢a3wr C - IC
12 | KJI PII 35 kB UBanos- Tok ¢a3el A - la TT o6aotka
13 | cxas BOC — BDY-8- Tox dasbl B - Ib 5p OOMO Mozyb
14 | BOV-11 Tox da3ze1 C - Ic yIpasJie-
Hanpsoxenue ¢Gasel A - | [llunka cra- | Husg BOC,
15
Ua OUIIM3UpO- ITomermte-
Hanpsioxenue ¢gassl B - | BAaHHOTO HHC CH-
16 | €T Wb Ub HanpspKeHHs: | CTEM.
17 Hanpsixenue ¢gassl C - IIkad PAC
Uc
Hampsixenue dasst A - | [llunka cra-
18
Ua OMIM3UPO-
Hampsixenue ¢assl B - | BaHHOTO
19 | CI'D UBII2
Ub HaTPSDKEHUS
Hampsixenue daspi C -
20
Uc
2 Hampsoxenne +U ot-
3 21 HOCHTEJBHO 3eMiH 1
§ CCKIINH
Hanpsxenue -U otHo- | [llunku
22 | COIIT 1 c.mm. CUTEJIHHO 3eMH | HATPSHKCHUS
g CEeKLUHU =220B
S Hanpsoxenue +U oT-
§ 23 HocuTenbHO -U 1 cek-
095078
g
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Ne HaumenoBanue cur- | MHcrounuk | Ilpuemuuk
Tun npucoeanHeHUs
n/n HaJIa CUTrHAJIa CUTHAJIA
Hanpsxenune +U ot-
24 HOCHUTEIILHO 3eMJIH 2
CEKIUU
Hanpsxkenue -U oTHO-
25 | COIIT 2 c.m. CUTEJIHHO 3eMJIH 2
CEKILIUU
Hanpsixenue +U ot-
26 HOCUTENBHO -U 2 cek-
002071
Tabmuma 2 — [lepedeHsr TUCKPETHBIX CUTHAJIOB, TepeaBaeMbix B PAC*
Ne IIpuemHuk
Tun npucoexuHeHust HaunMeHoBaHMe cUrHaJ1a
I CUIrHAJIA
1 Brikmrouaresnb BKIIOUEH
2 Brikmtouarenb OTKIIIOUEH
TCH 35/0,4 xB PII-35
3 CpabatpiBaHue TepMUHAIA
kB MY HBaHoBckas
4 HewncnpaBHocTh TepMHuHaa
BOC
5 CpabatsiBanue YPOB
ABapHuITHOE CHUKEHHUE dJIera3a
6 Brikrouaresnb BKITIOUEH Moy
7 Briktouarenb OTKIIIOUEH yIPaBJICHUS
KJI PII-35 kB MV HBa-
8 CpabaTsiBaHME TepMUHATIA BOC. Tlo-
HoBckast BOC — PY-35
9 HewucnpaBHocTh TepMuHaia MEILCHHE
kB I'paxxnanckoi BOC
10 CpabareiBanne YPOB CHCTEM.
s ABapuitHOe CHH)KEHHE DIIerasa [Ika¢p PAC
E 11 Pa3wpequHuTEL BKIIOUECH
g
h 12 | KJI PII-35 xB MV UBa- | PazbenunHuTens OTKIIOUEH
13 | noBckas BOC — BOY CpabaTpiBaHue TepMUHATIA
s
8 14 | Ne8-BDOV-11 HeucnpaBHocTh TepMHHaIIa
3
8 15 ABapuitHOE CHUKEHHUE dJierasa
16 COopHbIE MMHBI ABapuiiHOE CHU)KEHHE 3Jieras3a
g
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N3zm.

Kon.yy| /lucm | Nedok.| [lodn. | Aama

Ne IHpuemHuk
Tun npucoenuHeHust HauMeHoBaHMe curHajia
i1 CUIHAJIA
17 Agapus cetu (UBII1)
18 Asapus npeobpazosarens (MUBII1)
16 Asapus Ab (1BII1)
17 O6mas neucnpasHocts (MUBII1)
CIo
18 Agapus cetu (UBI12)
19 Asapus npeobpazosatens (UBI12)
20 ABapus Ab (MBII12)
21 O6mas veucnpasHocts (UBI12)
29 Hapymenne n3omsimun Mexay ToJko-
camu
23 Hapyiienue u305s1uu Mexy mosro-
COM «+» U 3emIiel
24 Hapymenne n3omsimumn Mexay ToJko-
COM «-» M 3eMJIEH
o5 COIIT O000111eHHBIN CUTHAJI cpabaThIBAHUS
3alIMTHOTO armapara B nenu Ab
26 ABapus ceTu
27 Heucnpasuocts 3BY-1
28 Heucnpasuocts 3BY-2
29 OO01ast HeMCIIPaBHOCTD
*Tlpumeuanne — CMCOK CUTHAJIOB MOKET OBITh YTOUHEH Ha CTaauu paboyero
IPOCKTUPOBAHMSI.
2
§ PAC nomxkeH UMeTh BO3MOXKHOCTD TMOAKIIOYCHUS JBYX UCTOYHUKOB MHUTAHUS C
< ABP c ximrouom BeIOOpa MUTAHMUS.
OcHoBHBIC TexHUYeCKHEe TpeboBanus k PAC:
§ - MIOTPENTHOCTH 3aMKcH apameTpoB He Oosiee 0,5 %;
§ - TOYHOCTh MPUBSA3KU COOBITUN K €IUHOMY (aCTPOHOMHUYECKOMY) BPEMEHU — HE
xyxe 1 Mmc;
8
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- 4acTOTa JUCKPETU3ALMHN PETUCTPUPYEMBIX aHAJIOIOBBIX CUTHAJIOB — HE MEHEE
2400 I';

- BpeMs 3allliCHU aBapUNHBIX COOBITHH (JOaBapUWHBIX, aBApUUHBIX U MOCIEaBa-
pPUIHBIX) — HE MEHEE 7,5 CeKYHJ;

- IMana3oH 3alicy MaKCUMaJIbHO BO3MOKHOI'O 3HAYEHUS TOKa JIOJKEH OBITh pa-
BeH He MeHee 40 3HauYeHHSIM HOMHHAJIBHOIO TOKa, @ MAaKCHUMAJIbHO BO3MOXHOTO
HaIpPSDKEHUS. HE MEHEE TPEX 3HaYE€HUI HOMUHAJIBHOTO HAIPSKEHUS;

- ICIIOJIb3yEeMbI€ PErHCTPATOPHI JOJKHBI OBITH ATTECTOBAHBI KaK CPEJCTBA U3Me-
pEHUs U TOJIKJIFOYEHbl B COOTBETCTBUU C TEXHUYECKUMH TPeOOBaHUSAMM Ha MOIKIIOYE-
HUE 110 BUJIaM 3allMT U HaIIPSKEHUMH;

- Iepeiaya HH(QOpMaAMU PErUCTPALUHA aBAPUIHBIX COOBITUIN JTOJKHA OCYIIECTB-
JATHCA B COOTBETCTBUM C TPEOOBAHUSAMHU K KaHAJIaM IMEpeJayd TEXHOJIOTUYECKON WH-
dbopmaruu;

- perucTpaTopsl AOJKHBI OBITh MACIITAOMPYyEMbIE 1O BUAAM UHTEPPEHCOB IS
CONPSDKEHHUs C KaHAJIAMU MepEJayy JaHHbIX.

Nudopmaruss 06 aBapuiHBIX COOBITUSAX JTOJDKHA XPAHUTHCS Y yYaCTHUKOB Oa-
JAHCUPYIOIIETO PhIHKA HE MEHEee 3-X JIeT.

YerpoiictBa PAC nomksbl ynoBneTBopsaTh BceM TpeboBanusm ['OCT P 58601 -
2019 «Eaunas sHepreThyeckasi CUCTeMa U M30JMPOBAHHO pabOTAIOIIUE YHEPTrOCUCTE-
Mbl. OnepaTUBHO-AUCIIETYEPCKOE yIpaBieHue. PeneliHas 3ammra U aBTOMAaTuka. AB-

TOHOMHBIE PETUCTPATOPHI aBApUMHBIX COOBITHI. HOpMBI 1 TpeOoBaHMS.

5.6. Pacuer Harpy3Kku BTOPUYHBIX 1lemneii TpaHcdopmaTopoB Toka ajs P3

HomunanbHbie TapamMeTpbl BTOPUYHBIX 0OMOTOK TT, UCIIOIB3yeMBbIX 71l BKITO-
yeHus P3, 000CHOBBIBAIOTCS pacu€TOM Ha JOMYCTUMYIO MOTPEITHOCTh B YCIOBHSIX K.3.
C yuérom dakTtrueckoir Harpy3ku TT juist peneitHoi 3amuThl TOJKHBI 00eCTieYnBaTh
CHEAYIOLIME YCIOBUSL:

- TOUYHYIO pabOTy U3MEPUTEIBHBIX OpraHOB P3 B KOHKPETHBIX PaCUETHBIX YCIIO-

Busix. [Ipu 3TOM monHast morpemHocTh He 1oipkHa mpeBbImaTh 10% (Kiozon > Kiopacu);
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L35

- HaaSKHYIO pabOTy KOHTAKTOB M3MEPHUTEIbHBIX OpraHoB P3 mpu MakcuMaiib-
HoM Toke K3 B ycoBusX noBbIIeHHbIX TOrpemHocTed (fyake < frion);

- OTCYTCTBHUE OIACHBIX MepeHanpskeHuid Bo BTOPUIHBIX HETIX (Uzyake < Ujon).

YciaoBue klOIlOl'l > klOpacq

[TpoBepka TT Ha 10%-Hyt0 nonaHyt0 norpemHocTs (yciaoBue € < 10%) BbImon-
HSETCS 110 HOMUHAIBHBIM ITapaMeTpaM (HOMHHAIBHOE 3HaUYCHUE Z; PU HOMUHATHHOU
KPaTHOCTHU TOKa Ky) ¥ OIICHUBAETCS CICIYIOIIUM YCIOBUEM

klOnon 2> klOpac'{; (51)

rae Kioon — JOMyCTUMAsi KPaTHOCTh TOKAa B YCJIOBHSAX (hDaKTHUECKOH HarpysKH,
paccuutbiBaeTcs o gpopmyiie (5.3);

Kiopaca — TIpeZIeNbHAsT KPaTHOCTH U PAacyETHOTO TOKa, OMpenenseTcs mo (Gop-

MyJie

I acu
klOpactt: - ) (52)

lrnom
r1e lipaca — pacU€THBIN TOK K.3., IPH KOTOPOM JI0JKHA ObITH oOecnieueHa padbora
TT ¢ norpemHocTio € < 10%. Onpenensercs TUNOM 3allUThI, I TOKOBBIX 3alIUAT
Kak npaBuiio paBeH 1,1xlic; (tae lics — mepBUYHBIN TOK cpabaThIBaHUS 3aIUTHI), IS
nuddepeHITMaNbHBIX 3alIAT ONPEACIAETCS HanOOIBIITUM TOKOM BHeITHero K3, A;
| 1on — IEPBUYHBIN HOMUHATBHBIN TOK TT, A.

k _ ZZ + ZHOM
1000n — y y
on HOM 22 + Z

H.gpaxm.pacu

(5.3)

r1e Kyon — HOMUHAIBHAS MIPeieabHas KpaTHOCTh 00OMoTKH TT;

Z, — TIOJTHOE COINPOTHUBIICHHE BTOPHYHOM 0OMOTKH, OM, OPUEHTHPOBOYHO TIPH-
HuUMaeTcsa Zo = 0,2 X Zuow:

Zy0n — HOMUHAJILHOE COMIPOTUBIJIEHHE HArpy3KHU BTOpUUHONU 00OMOTKH TT, OMm;

Zy paxr.pacs — PAKTHUECKOE CONMPOTUBJICHUE MPUCOEANMHEHHOM Harpy3ku, OM. 3a-
BUCHUT OT CXeMbI coeuHeHust 00MoTok TT, a Takke BH1a TOBPEKACHUS, paCCUUTHIBA-

etcs 1o popmynam (5.4 u 5.5).
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[lodn. u dama
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[ 36

Jia citydas coequaenus TT u Harpy3ku B MOJHYIO 3BE€34Y Zy gaxr.pacu, B 3aBHCH-
MOCTH OT Bujia noBpexaeHus (3¢. uau 1¢. KOpoTKOe 3aMbIKaHHE) MOXKET OBITH pac-

cuMTaHa 1no gopmyie

q -k
Zn.qbaxm.pacu(3¢') = p mséeﬂﬂ mE Zpe/ze + Znep, (54)
Kabens
p'l}ca6enﬂ'kTeMn
ZH.cl)aKT.pva(lcl)-) =2 (V) + Zpene + Znep1 (55)

rie p — yaensHoe conporusienue meau, 0,0175 Om-mm?/m;
| ca6ens — JUTMHA KOHTPOJIBHOTO Kabesst oT TT 10 MecTa yCTaHOBKH 3alllUThI, M;
Sagens — CEUEHUE KOHTPOJILHOTO Kabels, MM,

Kievn = 1,2 - TEMIIEpaTypHbIi K03 duIineHT;

Z pene — COIIPOTUBIICHHE pelie 3alluThl B pa3Hoil nenu, Om. [Ipunumaercs comnpo-
THUBIICHHE OoJHOTO MOoAyJist Toka MII ycrpoiicte ~ 0,028 Om (0,2 u 0,5 BA) ms mon-
kimoueHuss MII tepmunana P3A u PAC npu [, = 5 A. Takxke 3aBUCUT OT KOJIMYECTBA

MOAKII0YEHHBIX K 00MOTKe TT ycTpoiCTB;

Zep — CONPOTUBJIEHHUE MTEPEXOIHBIX KOHTAKTOB, puHUMaeTcs ~ 0,1 Om.

Yeaosue fuaxe < fron
[Tpu npoBepke TT mo ycinoBuro fyac < fron ONpenensercs 3HaueHne 000OICHHO-

ro ko3¢ duimenta A no hopmye

A — kMaKC (5 ) 6)

klO,qor[’
rac kMaKC pPaCCUHUTBIBACTCA KaK OTHOIICHHUC MAKCHUMAJIBHOI'O IICPBUYHOI'O TOKaA
MpH K.3. B Havaje 3alyIaeMoi 30HbI K IEPBUYHOMY HOMHUHAIBHOMY TOKY TpaHCGHOp-

Maropa Toka 1o ¢hopmyiie

I
k/waxc = M (5'7)

lnom
[To mony4eHHOMY 3HAYCHHIO A OIPEACIsACTCS pacueTHAs TOKOBas MOTPEIITHOCTh
fpaca MO 3aBUCHMOCTH T=y(A) [cM.12].
3nauenue T, VIS TOKOBBIX 3alUT MpUHUMAETCs paBHbIM 50%, 1t auddepen-

muajgbHbIX 321Ut 10%.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

[37]

J171s HeHanpaBJIEHHBIX TOKOBBIX 3alUT B MUKPOIIPOLIECCOPHBIX Onokax P3A mo-
IpelHOCTh TpaHnchopmaTopoB Toka npu K3 B Havane 3amuiiaeMoit 30Hbl HE HOPMHU-
pyeTcsl BCJEICTBHE YCTOWMYMBOCTU aJITOPUTMOB HHU(PPOBOM 0OpabOTKM CHUrHajga K

HACBIIIICHUIO TPaHC(POPMATOPOB TOKA.

YeaoBue Uzpaxe < Uzgon

OTCcyTCTBHE OMACHBIX MEpEHANpsHKEHUN Ha 3akuMmax BTopuyHas oomorku TT
npoBepsieTcs 1o GpopmyJie

U2Ma1<c S \/2U2;[on, (58)

rae Ujuon — MpEeAenbHo JOMyCTUMOE 3HAUEHHE HANpsDKEHUs Ha 3aKMMax BTO-
puuHoii oomMoTku TT, mpuaumaercs 1000 B;

Usyaxe — HAIIPSDKEHUE HA 32KUMax BTOPUYHOM 0OMOTKM TT mpu MakcuMaibHOM
TOKE KOPOTKOT'O 3aMbIKaHU.

3HaueHue Uy, OnpenenseTcs no popmyiie

UZMaKc = \/E X kmaKc X IZHOM X ZH.d)aKT.pacq =

— 4/ I — I1maxkc
=VZX IlMaKC X IZHOM X ZH.(l)aKT.paC‘-I = V2 X 77MTT X ZH.(l)aKT.paC‘-I (59)
HOM

e N —Ko3Puiment tpanchopmanum TT.
Pacuétel ns BTOpUUHBIX 0OMOTOK cooTBeTCTBYtommX TT mpuBeneHsl Ha uyep-

texxe BOC000107.356.3.1.2-11J103.3.08.

[Ipu pacuére n3mepurenbubix 00MoTOK TT npoBepsieTcss HaxoxaeHue pakTuye-
CKOM Harpy3ku oOMOTKH B nuamnaszone 25-100% oT HOMHUHAIBHOMU, YTO SIBJISIETCS HEO0O-
XOJUMBIM ycioBueM st pabotsl TT ¢ nomycTuMbeiMu norpenrHocTsiMu. Pacuér uzme-

putenbHbix 00MoToK TT npusenén B rome B2C000107.356.3.1.2-NJ103.4.
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5.7. Pacuer nmo onpeaeJeHNI0 MOIIHOCTH TPAHC(OPMATOPOB HANIPSAKEHHUS

OpHEHTUPOBOYHBIN pacy€T MOIIHOCTH BTOPUUYHBIX 00MOTOK TH BBINOIHEH 1S
P3A u u3zmepeHuil u He oxBaTbIBaeT BOIpockl BbIOOpa TH ¢ Touku 3peHus ux coo-
CTBEHHOU TEPMUYECKOM U TUHAMUYECKONW CTOMKOCTH, a TaKke TpeOOBaHUN YCTPONCTB
ANNC KVO.

Pacuétel mpeacTaBieHsl B Tabnuie 3.

Taomura 3 — Pacuér oomoroxk TH 35 kB

)é 1 é 1 1 UI: 1o ple~! 1 h:
= = ) —
2 2 E s E S Z|e =¥ 8 S| § 2
- = 3) E [ o m 2 B o 5~
< =) 0 9 = & = = < © o | @
= g | » S Z SN B S =| € 5
= = == R S R =) - Y = = o Z
= S| =8 28 §| 2 & = S B El © g| X e ~
o - S Qo & S| ¥ EE|lg T ¢ &~ a = A&
& |55 528|EE5885|5¢°
3) S| 2 5|8 x| o a|A S EE S ES
> e ol © =2 =B & =l & = & = S| =8
=z O Al & | e 2 I = =] =)
= S 28 |2¢E|2EE (S8 =2
= ==
mr. | BA BA BA BA BA BA
VerpoiictBo ACY
P 3 | 02 i
TII
PAC L 0.5 6,8 0.5 2,0 20 20
W3mepenus 1| 42 ’ - ’
P3A BBoga 35 kB 1 0,5 0,5
P3A KJI 35 kB 1 0,5 0,5
P3A TCH 35 kB 1 0,5 0,5

Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

W3 tabmuusl 3 BUAHO, YTO HOMHUHAJIbHAS MOINHOCTL TH ¢ OOJbIIMM 3amacoMm
npeBbllaeT (aKTUUECKYI0 Harpy3Ky lened HampspkeHus. Pacyér ¢ yuerom TpeOoBa-

Huit AUNC KY 3 npusenén B tome BOC000107.356.3.1.2-NJI03 4.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

6. Pacuyer ycraBok P3A

Jns pacuera ycraBok TepmMuHaioB B PII-35 kB u mpoBepku ycTaBOK yCTpPOMCTB
P3A B BDY neoboxomumer Toku K3 B PI1-35 kB, Ha mmnax 35 kB BOY u 3a tpancdop-
matopom BOYVY.

PacueT ycTaBOK BBIIOJIHEH B cooTBeTcTBHHM ¢ [JI1 11,12].

6.1. PacuyeT TOKOB KOPOTKOI'0 3aMbIKAHMS

Hcxoanble faHHbIE 11 pacyeTa

Tox 3x ¢aznoro K3 na mmuax 35 kB PY 35 kB HBanosckoit BOC B makcu-
MaJbHOM pEXHUME (C YYETOM MHUHUMAJIBHOTO COINPOTHUBICHUS TpaHCcPopMaropa MpH
KkpaiiHem monoxkenuun yctpoirictea PIIH T1 B PY 220 kB, PY 35 kB I'paxxnanckoi
B3C), 6e3 yuera noanutku = 13,1 KA.

B MuUHMMaNbHOM peXuMe padOThl SHEPTOCUCTEMBI (HA OCHOBAHUH UCXOAHBIX
JNaHHBIX, NoJy4eHHbIX 0T PCK, ¢ ydeTOM MakCUMaabHO JTOIYCTUMOIO HAIIPSKEHUS
cern UBH =252 xB B PY 220 kB, PY 35 kB I'paxnanckoit BOC) = 7,57 KA.

Comnporusnenue Tpanchopmaropa BOVY:

X1=22,14 Om; R1=1,58 OM.
[Ipy BHEIIHEM KOPOTKOM 3aMbIKaHUU BOY BbIaeT MakKCUMAJIBHBINA TOK, PABHBIN
Imoaml =1,05lm0m=1,05-84,95=89,2 A

ConportuBiieHus kabeneil mpeacTaBieHbl B Tabnuie 4. YaelbHblE MapaMeTpbl
MPEICTABICHBI B TalauIe 3.3 TOMOB B2C000107.356.3.1.3-TKP,
B5C000107.356.3.1.4-TKP
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Tabnuna 4 — Pacuet conportusnennii KJI BOY

Jdamna KJI 35 | Mapka u ceuenue KJI 35
Yuacrok KJI Rkia,Om | Xki, Om
KB, m kB

BOY Nel — B3V Ne2 1380 AllIBITyr-35 3(1x95/16) 0,567 0,177
BOY Ne2 — B3V Ne3 1210 AllIBITyr-35 3(1x95/16) 0,497 0,155
BDY Ne3 — BDVY Ne4 1190 AllBITyr-35 3(1x150/25) 0,315 0,139
BDY No4 — BDY No5 2050 AllBITyr-35 3(1x240/25) 0,330 0,224
BOY Ne5 —B3Y Neb 820 Allsllyr-35 3(1x400/35) 0,084 0,081
B3OV Ne6 — BDY Ne7 1370 AllIsllyr-35 3(1x500/35) 0,110 0,132
BOY Ne7 — B3V Ne§ 1010 ITeITyr-35 3(1x500/35) 0,052 0,097

BOYVY Ne§ — PII-35 kB ClII MY
1560 [BITyr-35 3(1x630/35) 0,064 0,145

IToxposckas BOC

BDY Ne9 — BDY Nel0 730 AITBIIyr-35 3(1x95/16) 0,300 0,093
BDY Nel0 — B3V Nell 800 AITBIIyr-35 3(1x95/16) 0,329 0,102

BDY Nell - PII-35 kB ClI MY
5890 AllBITyr-35 3(1x150/25) 1,561 0,689

IToxposckas BOC
PII-35 kB CIII MYV IlokpoBckas
AllBllyr-35 2 x
B3C - PY-35 kB IIC I'paxxnan- 200 0,008 0,010
3(1x500/35)
cKas

PesynbraTel pacueToB TokoB K3 npeacrasieHs! B Tabnuiax 3,6.

Tabnuna 5 — Pe3ynbTaThl pacuera TokoB K3 B MakcUMaibHOM PEXUME

I3)x3
I3)x3 I3)x3 I3)x3 sns 35 kB
Hunbt 35 | uns 35 kB BIYY 3a Tp-
Homep BDY BIY
kB BAY | (¢ yueTom moanuTKu poMm (c yaerom non
(oT IIC) ot 51 mt BIY) B2Y s BDY)
1 6066 10616 848
% 2 6998 11548 856
g 3 7964 12513 864
< 4 8765 13314 870
5 10015 14564 879
g 6 10487 15036 882
S 7 11305 15854 887
E 8 11955 16504 891
9 6227 10776 856
10 6756 11305 860
g
2 /lucm
g B3C000107.356.2.1.2-1/103.3-113 37
Uzm. | Kon.yd| /lucm | Nedok.| [Todn. | Aama




47

I
13)k3 13)k3 13)k3 (33
Iunbl 35 kB
Iunbt 35 | unsbl 35 kB BOY 3a Tp-
Homep BOY BJY
kB BOY | (c yueToM nmoanmuTku pom (c yaerom mon
(ot IIC) ot 51 it BIY) BIYY T BIY)
11 7422 11972 866
17696
PII-35 xB CIII 13056 17607
KB € (52 BRY)
PII-35 kB CIlI, 16715
BBOJ, BOYN\e8,11 (41 BDOY)

Tabmuma 6 — Pe3ynbrarel pacuera TokoB K3 B MUHUMATEHOM PEKUME

Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

I(2)x3 (1)K (1)K I(1)k3 I1(2)x3
Homep 3a Tp- Mlnmer 35| 3a 1p- Ha CTOp. Hunbt 35
BIY pom BDY kB BJY | pom BOY 35kBnpu K33a1p- | kB BJIY
(ot I1IC) pom (ot IIC
1 701 367 882 509 4083
2 708 373 887 512 4487
3 714 379 891 514 4861
4 718 382 894 516 5154
5 725 392 897 518 5501
6 728 394 898 519 5750
7 732 397 900 520 6017
8 735 398 902 521 6221
9 708 323 884 510 4216
10 711 324 887 512 4454
11 715 326 890 514 4733
PII-35
«B CIII 403 6550
[Ipumeyanus:

1. TIIpu pacuete K3 3a Tp-pom BOY noanutka ot cMexxHbix BOY He yunThIBaeTcs.
2. Tlpm Ix3 (1) 3a Tp-pom BOVY co cropons! 35 kB Toku B HEMOBpPEKIACHHBIX (Pa3zax

PaBHBI 110 MOAYJIKO M ITPOTHUBOIIOJIOKHBI IO HAIIPABJICHUIO. Benuuuna Toka OAHO-

dasznoro K3 co croponsl 35 kB (B MecTe yCTaHOBKH 3aIlIUThl) COCTABIISCT

@)

s
V3

Uzm. | Kon.yd| /lucm
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Aama
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

6.2. Pe3yabTaThbl NIPOBepPKH 3aBOACKHX ycTaBok BOY

1. VYceraBka TO BoiOupaercs s kaxaon BOY ¢ yueTom OTCTpOMKH OT TOKa
K3 3a tpanchopmartopom.
Lo =12 1.3 (193a Tp-pom).
YyBCTBUTEIBLHOCTh TOKOBOM OTCEYKM IIPOBEPSETCA IPU | » Ha mmHax 35 xB
3)
K

V3 18

=— (19 6e3 y4eTa MOJIIUTKHY).

ITO ITO

@
— IK3

BDY K,

B cootBerctBuM ¢ TpeboBanusmu [1YD TokoBas OTceyka CUMTAETCS AOCTATOYHO
YyBCTBUTENIbHOM npu Ku>2.
[IpoBepky M pacuer BBINOJIHUM B TabauyHOU (opme (eciu ITo MeHblle 3aBOA-

CKOM YCTaBKHU lyoa) = 1000 A, TO mprHHMaeM 3aBOACKYIO YCTaBKY).

Tabnuna 7 — Pe3ynbpTaThl NpoBEepKHU U pacyeTa |ITo, mpoBepka 4UyBCTBUTEILHOCTH

Homep 1(3)x3 max. Hpunsarasn 123 min.
BOY 3a Tp-pom BIY Iro yCTaBKa IHunpt 35 KB K
B2Y (ot IIC)

1 848 1017 1017 4083 4,0
2 856 1028 1028 4487 4,4
3 864 1036 1036 4861 4,7
4 870 1044 1044 5154 4,9
5 879 1054 1054 5591 5,3
6 882 1058 1058 5750 5,4
7 887 1064 1064 6017 5,6
8 891 1069 1069 6221 5,8
9 856 1027 1027 4216 4,1
10 860 1033 1033 4454 4,3
11 866 1039 1039 4733 4,5
2. 3aBonckas ycraBka nepBod ctyneHd T3HII |y = 100 A. IIpoussenem

MPOBEPKY, paccuuTaB KO3(PQPULIHUEHTH YyBCTBUTEIBHOCTH. Pe3ynbTaThl pacyeToB CBe-
JICHBI B Ta0IMILy 8.
B cootBercTBUUM c TpeGoBanusiMu I[IYD TokoBas 3amura HyJIEBOM MOCien0Ba-

TEJIbHOCTH CUYUTAETCS JOCTATOYHO YYBCTBUTENbHOM npu Ku>1,5.
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

43

3aBoackas ycraBka T3HII |y, = 100 A ynoBnerBopsier TpeOOBaHUIO MO YyB-
CTBUTEJIbHOCTH.

Tabnuua 8 - [IpoBepka uyBcTBUTENbHOCTH T3HIIT

Homep I(1)xs. K4 npu
BIY IIunsei 35 kB BIY (ot IIC) | IT3Hn(3aB)=100 A
1 367 3,7
2 373 3,7
3 379 3,8
4 382 3,8
3) 392 3,9
6 394 3,9
7 397 4,0
8 398 4,0
9 323 3,2
10 324 3,2
11 326 3,3

B cBsi3u ¢ TeMm, uto 115 Bcex BOY obecneunBaercs JocTaTouHasi 4YyBCTBUTEIb-

HOCTh Tipu 3aBojickor yctaBke T3HII, 3aBoackast ycTtaBKU |y = 100 A Moxer ObITH
HUCIIOIb30BaHa I Kaxkon n3 BOY.

3. 3aBojckas ycraBka ctyneHd MT3 ¢ BbIIEpKKONW BpEMEHU, 3aBUCUMOU OT
ToKa, lyrs = 94 A. 3aBojickas yctaBka ctynenn MT3 ¢ BBIAEPKKON BpeMEHHU, paBHOM 3
cekyHabl, |y = 155 A. IlpousBeaem mpoBepky, paccuuTaB KO3(p(UIIMEHTb YyBCTBU-
TeNbHOCTH. Pe3ynbTaThl pacueToB CBEJIEHBI B TaOIHUILy 9.

B cootBercTBUU ¢ TpeboBanusmu [1YD makcumanbHas TOKOBas 3alluTa CUUTa-
€TCsl JOCTATOYHO YyBCTBUTENbHOM nipu Ku>1,5.

3aBoackue ycraBku ctyneHeid MT3 yaoBineTBopstOT TpeOOBaHMIO MO YyBCTBH-

TCJIBHOCTH.
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Tabnuna 9 - [IpoBepka uyBcTBUTENEHOCTH MT3

m

Ku npu Ku npu K4 npnu
1(2-)143 I(l-)KZ} K4 npu |(3aB)=plSS I(3aB)£94 I(3aB)=p155
Ho. min. min. |(3aB)=94 A A (BbI- A (3aBu- A (BbI-
iep Ilunpr | IIuabl | (3aBHCHMAS nepKKa cuMasi Xa- | JIepiKKa
BYY 0,72 xB | 0,72 kB | xapakrepu- BpeMeHH 3 | paKTepH- | Bpemenu 3
BYY BIY | cruka) npu ¢) npu CTHKA) ¢) npu
(o IIC) | (ot IIC) I(2)xs3. 12)Ks. npu I(Dx3. | I(1)ks3.
1 | 701 | 509 75 45 5.4 3.8
2 708 512 75 4,6 5,4 3,3
3 | 714 | 514 7.6 46 5.5 3,3
4 718 516 7.6 4,6 5,5 3,3
5 725 518 77 47 5,5 3,3
6 728 519 7.7 47 5,5 3,3
7 | 732 | 5 78 47 5.5 3.4
8 735 521 78 47 5,5 3,4
9 708 510 75 4,6 5,4 3,3
10 711 512 7,6 4,6 54 3,3
11 | 715 514 7,6 4,6 55 33

Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

B cBsi3u ¢ TeMm, uto misa Bcex BOVY obecnieunBaeTcst 40CTaTOYHAS] YyBCTBUTEb-

HOCTb MPHU 3aBOJICKUX ycTaBkax MT3, 3aBojackue yCTaBKU |y = 94 A, lys = 155 A mo-

I'yT OBITHh UCTIOB30BaHa JUIsl Kaxaou u3 BOY.

6.3. Pacuert ycraBok PII-35 kB

6.3.1. Pacuer ycraBok orxoasimuux JuHuii 35 kB

ToxoBasi oTceuka

Otctpoiika oT moagnuTKy BHemHero K3.

ITpu BHemHeM K3

lmoam=n-lmoaml

Ic3 = Korc Imoam.

Tabnuua 10 — TokoBas orceuka (rpu BHentHeM K3)

[Ipucoennuenus

Kotc n

Imonmi, A

Imonm, A

Ic3(To), A

BOVY Ne8,11

1,2 11

89,2

981,2

1177

Hsm.

Koz.yy

/flucm | N°dok.

llodn. | Aama

B3C000107.356.2.1.2-M1/103.3-113
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

OtcTpoiika OT yCTaBKU MPEAbIAYIIEro JIEMEHTA.
Ic3 = Kotc - ITo 1p,
rone Korc=1,2

Tabmuua 11 — TokoBas orceuka (OTCTpOMKA OT NPEABIIYIIETO JIEMEHTA)

[Ipucoenuuenus Kote ITo Tp, A Ic3, A
BOVY Ne8,11 1,2 1069 1283

ITo Tp — TOoK cpabateiBanus npeabiayiei TO (Tpancdopmaropa BOY).
[Tockonbky 3HaueHue Ic3 6omblie B ciiyyae OTCTPOMKHU OT YCTaBKH MPEIbITyIIIe-
ro 3JIEeMEHTa MPUHUMAEM YCTaBKY B COOTBETCTBUU ¢ TaOmuiei 11.

KOI)(b(bI/II_[HeHT 9YBCTBHUTCIIBHOCTH TOKOBOH OTCEUKH OIIPpCACIIACTCA M3 BbIpa-

KECHUSL:
Ku = 1(2)/lIc3.
Tabnuua 12 — IIpoBepka uyBcTBUTETHEHOCTH TO
[TpucoennaeHMsS Ic3, A 1(2) min, A Ku
BOVY Ne8,11 1283 4083 3,2

rie 1(2) — Tok ayxdasznoro K3 B MUHUMaJILHOM PEKUME OT BHEIITHEH CHUCTe-
MbI HauOosee yaaneHHon BOY.
st TO xoapuriueHT 4yBCTBUTENIBHOCTH AOJIKEH ObITh HE MeHee 1,2.

tyct = tycr.Tpt+At =0,04+0,3=0,34 c.

MaxkcumanabHasi TOKOBasi 3alI[UTA

Tok cpabaThiBaHWsS MakCHMaJIbHOW TOKOBOM 3ammThl (MT3) ompexaensercs 1o
bopmyie:

Ic3 = Ka-n-Inom. /KB

raie Ko — ko3 duimeHT HaaeKHOCTH OTCTPOUKH;

KB — koapurment Bo3Bpara.

[HoM mnpuHMMaeM w3 3HaudeHus Tabmuiel 4.6 Toma B3C000107.356.3.1.2-
NJI03.1.

[Ipuaumarotest caenytomue 3HadeHus: kodpduuuenton: Ku = 1,1+1,3, K =

0,95.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

L46.

OtcTpolika oT noAnuTKy BHenHero K3.

MT3 Heo0X0MMO OTCTPOUTDH OT TOKA MOJANUTKH Mpu BHelHeM K3, 3HaueHus
MPUHUMAIOTCS B COOTBETCTBUHM ¢ Tabnuieit 10.

Jliist mpoBepku kod3dduiinenta ayBcTBuTebHOCTH MT3 TOK nByxdaszroro K3 B
MUHHUMAJILHOM PEKUME OepeTcsi B KOHIIE 3all[UII[aeMOr0 Y4acTKa.

s MT3 koa¢dduiineHT 4yBCTBUTENBHOCTH JTOJKEH ObITh HE MeHee 1,5.

Taomuna 13 — MakcuMalibHast TOKOBAs 3aIyiTa

Ic3 Ic3 Fok]
MT3), MT3), MT3), 1(2
[Ipucoenuuenus | Ku | n lmom, A (wrr3) (wrr3) (wr3) ( ) Ku
OTC. OT OTC. OT A min, A

HOM,A moam,A
BOVY Ne8,11 | 1,2 |11 | 8439 1066 | 1177 |1177 |4083 | 3,5
[Tpu K3 B xoHIIE cMekHOTO 35ieMeHTa (3a TpaHchopmaropom BOY) koadduim-

€HT YyBCTBUTENIbHOCTHU i1 MT3 nosmkeH ObITh HE MeHee 1,2.
Tabnuna 14 — IlpoBepka uyBcTBUTENBHOCTH ITpH K3 3a TpancpopmaTopom

[Mpucoeaunennus | Ic3 (m13), A | 1(2) min, A | I1(1) min, A | K4 (2) Ky (1)
BOVY Ne8,11 1177 701 509 0,6 0,43

MT3 neuysctBuTenbHa mpu K3 3a tpanchopmaTopom mpu 1ByxGha3zHOM U O]I-
HO(a3HOM KOPOTKOM 3aMbIKaHHH.

tyct = tycr.Tp+At =3,0+0,3=3,3 c.

J{McTaHIIMOHHAS 31U TA

J171s1 BBITIOTHEHHS TaJIbHETO pe3epBUPOBaHUS (3amuThl TpanchopmaTopoB BOY
IpU MOMOIIY TEPMHUHAJIA 3aIUT OTXOASIIEH JUHIUH) HEOOX0AUMO MPETyCMOTPETh JIU-
CTaHIIMOHHYIO 3amuty. [Ipu 3ToM aktuBHpyetcs Tonbko ogHa (lll) ctynens. Mcnosnb-
3oBanue | u |l crynenu He o0s3arensHO, mockoibky MT3 obecnieunBaeT J0CTaTOUHYIO
YyBCTBUTEIBHOCTbD.

[TapamMeTpsl 3aIIAIAEMOTO TPUCOECIUHEHUS:

Zn = Ryy1+... +Ryyy + Ryp + j(Xyu1 +... +Xyyy + X;p) — mONHOE conpoTusie-
HUE MPUCOECTUHEHMS C YUETOM HAauOOJbILIEro KOJIMYECTBA y4acTKOB Kabeneil 35 kB u

cuiioBoro Tpanchopmaropa BOY,
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Bsam uHB N2

[lodn. u dama
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[ 47]

r1€ Ryyq - Ryyy ¥ Xyyq ... Xyyy — COOTBETCTBEHHO aKTHBHOE W PCAKTHBHOE CO-

y

IMPOTUBJICHUC YUA4CTKaA JIMHUH,

R 151 XTp — COOTBCTCTBCHHO AKTHBHOC W PCAKTHBHOC COIIPOTHUBJICHUC TPAHC-

TP
dbopmaropa BOY.
[TapameTpsbl 3amnIaeMbIX TPUCOEAMHEHUN MPUBEACHBI B Tabuiie 15.

Ta6muma 15 — [NapameTpbl npucoeTMHEHUT

[Ipucoe. Conpotusnenne, Om Yron My, rp.

BDY Ne8, 11 3,54+j23,3 81

Pacuer CTyIICHHU IB 10 YCJIIOBHUIO UYBCTBHUTCIIBHOCTH IIPH K.3. B 30HC HAaJIbHCTO
pe3epBUPOBAHUSL:
X = Ky X (X1t +Xpuy + Xop)

1€ Xyyq - Xyyy — PEAKTHBHOE CONPOTUBICHHUE YYACTKOB IIEMHU C Pa3HbIM KO3(-

y
(bHHI/ICHTOM TOKOPACIIPCACIICHUA

X1p — PEAKTUBHOE CONPOTHBIICHKE TpaHChopmaTopa BOY;

Ky — k03¢ duLMeHT 4yBCTBUTENBHOCTH, corjacHo [1YD, npuHuMaercs paBHbIM
1,2 npu K.3. B KOHIIE 30HBI pE3€PBUPOBAHUS.

Pacuer akTuBHOW cocTaBistOmeld ycTaBKU cpabarbiBaHus cryneHu 3 mns
HAJIe)KHOTO OXBAaTa IMEPEXOJHOrO0 COMPOTHUBIICHHS AYTH, UCXOAS U3 COMPOTHUBIICHUS
nyru Ha ctopoHe HH 25 MOwm.

R., = 0,025 % 352/0,72% = 60 Om

Bo BTOpHYHBIX BEIMUMHAX:

Xr = Xc3 X KtT/KTU
R+ = R X KTT/KTU

Ta6auma 16 — JlucTaHIMOHHAS 3aIUuTa

[pucoe. X, Om | Ka | Xc3,0m | Re3, Om | Krt | KTU | X(op | Rear
BDOV Nel5 | 233 12 28,0 60 200 {350 |16 |34,3

I[OHYCTI/IMBIﬁ AWaria3oH BO BTOPHUYHBIX BCIWYMHAX!

XC.3.T(RC.3.T) = 0,2 —-100 Om.
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

[IpuHKrMaeTCs MOAUTOHANIbHAS XapakTepucTuka /3.

40 - Xapakrepucraka crynenn /I3
X, Om

30

\ 20 .'

\ 30Ha cpabaThIBaAHI |
ID 7 |

20 T 20 40 60

R \\ |

-20 -

tyct = tycr.T+At =3,0+0,3=3,3 c.

TokoBasi 3a11MTa HYJIEBOMH MOCIEI0BATEIbHOCTH
Toxk cpabaThIBaHMsI 3aIIUTHI OT 3aMbIKAaHUN Ha 3€MJII0 HAXOAUTCS 110 hopMmyJie:
Ic3 = Ku-Ko6-Ic.
rie K — ko3¢ dunmeHT HaaeKHOCTH OTCTPONKH;
KO- ko3¢ dpunrent 6pocka eMKOCTHOTO TOKA;
|C— eMKOCTHBIN TOK JUHUH, A.
Koaddumment 6pocka eMKOCTHOTO TOKa TPUHUMAETCS paBHBIM 2,0,
KoadduimeHnT Hane:;kHOCTH NpUHUMAETCS paBHBIM 1,2.
KoaddummeHT 4yBCTBUTENBHOCTH 3aIIUTHl OT 3aMbIKAHU Ha 3€MIIIO OTIpe/ie-
JISIETCS U3 BHIPAKEHUS:
Ka=1(1)/lc3.
EMKocTHBIE TOKM KaOCNBbHBIX JIMHHM TIPUHATHI H3 TaOmmiel 5.1 TOoMa
B5C000107.356.3.1.2-NJI0O3.1.
[IpuBenem npumep pacuera s npucoeauuennss BOVYS8,11:
Ic.i=lc1-2+1¢c2-3+Ic3-4+1c4-5+1c5-6+1c6-7+Ic7-8+1c8-PI1+1c9-10+Ic10-11
+1c11-PI1=4,73+4,15+4,53+9,37+4,53+8,35+6,15+10,40+2,50+2,74+22,44=82,3 A
lc3=1,2-2,0-82,3=198 A

Jlns T3HIT koaddunineHT 4yBCTBUTEILHOCTH JOJDKEH ObITh HE MeHee 1,5.
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

Tabmuua 17 — TokoBas 3amuTa HyJIEBOM NOCIEA0BATEIIBHOCTH

[Tpucoenuuenus Ic, A Ic3 (T3HMT), A (1), A Ku
BDOY Ne§,11 82,3 198 323 1,63

tyct. 300 = tycT.T+At = 0,04+0,30 = 0,34 c,
rae 0,04 ¢ — 3aBoAckas ycraBka Beliepkku BpeMenu 1 crynenn T3HII Tpanc-
dbopmaropa BOY.

T3HII neiicTByeT Ha OTKJIIOUYCHHUE.

ToxkoBas 3auTa 00PATHOM MOCJIEA0BATEILHOCTH
J1J1s1 BBITIOJTHEHUS JAJIbHETO pe3epBUPOBaHUs (3aUThl TpaHnchopmaTopoB BOY
IpyU TOMOIIM TEPMHUHAIA 3alIUT OTXOASIIEH JHMHUU) TpU HecUuMMeTpuuHbix K3
HEOOXOJMMO TMPETyCMOTPETh TOKOBYIO 3alllUTy OOpaTHOM MOCIIeN0BATEIHLHOCTH
(T30I1I). D10 pemienue BbI3BaHO TeM, uTo MT3 HeuyBcTBUTENIBHA TIPU OHOGAZHOM
K3 3a tpanchopmaropom BOY (cM. moanmyHKT MakCUMalibHAsi TOKOBAs 3alUTAa).
OrnpenensieM TOK cpabaThIBaHUS 3aIUTHI:
12¢3 = Ku6-K3- lnarp/ KB,
rae KH0 — ko3 punuent nedbananca, npuHumaercs ¢ yuerom 10% mnorpemHoctu
Tpanchopmaropa Toka (3Hauenue 0,1);
K3— ko3¢ dunment 3anaca, npuHuMaeTcs paBHbIM 1,2.
UyBCTBUTENBHOCTh TIpOBepsieM Tipu onHodazHom K3 3a Tpanchopmartopom

HauOoJee ynanenHoit BOY

Ku= 12(1)K3.MI/IH/|C3.

Tadomuma 18 — T30I1

Ipucoenuuenus | KHO K3 Ks lmarp, A | 12¢3, A ]2(1) Kua

BOVY Ne§,11 0,1 1,2 0,95 843,9 106,6 170 | 1,59

Hst T3OI1 koaduimeHT 4yBCTBUTENBHOCTH JOJKEH OBITh HE MeHee 1,5

(yclioBH€ BBITIOJHSIETCS ).
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

6.3.2. Pacuer yctaBok TCH 35 kB
[TepBuunblii TOK Ha cTopoHe BH 3amuiaemoro tpancgopmaropa, COOTBET-

CTBYIOHII/Iﬁ €ro HOMHUHAJIBHOU MOITHOCTH

I — Stnom
HOM V3-Unow’

100
152, = T5as = 1,654,

Pac4yer TokoB K3 Ha cropone 0,4 kB

Conporusiienue Tpanchopmaropa, npuseieHHbIe kK cropone 0,4 kB:

R1= R01=21,6 MOM;

X1= X01=60,24 MOM;

[TapameTpsl penctasiensl B Tabauie 3.2 toma BOC000107.356.3.1.2-NJ103.1.

ConpoTuBiieHHs], NPUBEAEHHBIE K CTOPOHE 35 KB:

_ 21,6:352

Ry = =23 = 165 Om;
2c2
Xp =222 = 461 0m.

I3 MaKC — MAKCUMaNbHBINA TOK Tpex(da3Horo k.3. Ha cropone 0,4 kB, paccuuTan

o dhopmyiie:

Ixsmaxc = Upacu/(V3 X \/RTCHZ + (Xcmakc + Xtcn)?),

rae Upacy = 37000 B — pacuetHoe HanpsbkeHue B cetu 35 kB;

Rrcy — aktuBHOE conpotuBieHue TCH;

Xtcn — peaktuBHOe conporuBienne TCH;

Xemake = Upacy/(V3 X Ixsmakc) — PCAKTHBHOE COIPOTUBJICHHE CHCTEMBI B
MaKCUMaJIbHOM pexuMme Ha muHax PY 35 kB HMBanoBckoH, rae Ix3makc — MaKCH-
MaJibHBIN TOK Tpex(dazHoro k.3. Ha muHax PY 35 kB MBaHOBCKO# ¢ y4eTOM MOANMUTKH
TOKa K.3. oT Bcex BOY I'paxxnanckoit BOC, ITokposckoii u MIBanosckoit BOC.

Xcmake = 37000/(+/3 x 17696) = 1,21 Om.

Ixsmakc = 37000/ (V3 x /1652 + (1,21 + 461)2) = 43,5 A,

Tox ognodasznoro K3 Ha cropone 0,4 kB Haxoaum 1o ¢opmyiie:
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/D V3Ucp

\/(27’12 + rOZ)Z + (lez + on)z

/@ V3-04

- = 3,6 KA
J@2 21,6 + 21,6)2 + (2 - 60,24 + 60,24 )2

[IpuBeneHHsIil kK cTopoHe 35 kB

)

V3 35

W=36 = 238A

MaxkcuMaJibHasl TOKOBas 3alllUTa
OTtcTpoiika OT HOMUHAIIBHOTO TOKA
Ic3 =Kn ‘Kc3 - Imom /KB=1,2-1-1,65/0,95=2,1 A,
rae  Kc3— koadduimeHT camosamnycka 3JIeKTpoABUTaTeNIed, TPUHUMAETCS PABHBIM 1.

[Ipranmaem 10.
Koaddumuent uyBctBuTensuoctu npu asyxdaznom K3

Ku=37,7/10=3,8> 1,5
Koaddumment uysctButenbHoct npu ogHodaznom K3 3a TCH

Ku=238/10=24>1,5

tyct.=0,4 ¢

ToxkoBas orceuka
Orctpoiika ot Toka K3 3a Tpancdopmaropom
Ic3=Ku - Ixk3=1,1-43,5=47,8 A,

rae [k3= 43,5 A, Tok kopoTkoro 3ambeikanus 3a TCH, npuBenenHslil k ctopone 35 kB.

OTcTpoiika oT Opocka TOKa HAMarHMYMBaHUA TpaHchopmaropa

Ic3 = Kotc - Inom =5-1,65=8,25 A.
CornacoBaHue ¢ TOKOBOM OTceukoi aBTomara Ha BBojie 0,4 kB
Ic3 =Kortc - Ito ‘KTr=1,1-160-4-0,4/35 =8 A.
[IpranmaeMm yctaBky 48 A.
Ku =6550/48 =136 > 1,2,

rae [ ®)= 6550 A — BenmumHa Toka nsyx@aznoro K3 na mmnax 35 kB PII B munu-

MaJIbHOM PCIKUMCE.
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tyct.TcH=0 ¢

3 == ET¥ BECAE 35 KB TCH
45 -
=—=RT¥ AB eeopga 0,4 kB TCH
4
ToH K.3. MaHc. 3-xda3Held Ha
3.5 ctopoHe 0,4 KB TCH
3 - s TOH K.3. MWH. 1-0@3HEIA HA CTOROHE
0,4 kB TCH
2.5 -
2 -
1,5 -
1 -
0.5 T34
02c 20A - _I
0 ] 100 : : LA
0 20 40 60 a0 100

Pucynok 5 — Kapra cenextuBnoctu 3amut TCH

3ammuTa oT nmeperpy3Ku
OTtcTpoiika OT HOMUHAJIBHOTO TOKa
Ic3=1,05 - Inom/KB =1,05-1,65/0,95=1,82 A
tyct. =20 ¢

C yuetom ko3ddunrenTa Tpanchopmaiuu TpanchopmaTopa TOKa U AMana3oHa

YCTAaBKHU TCPMHHAJIA JaHHYIO YCTABKY BbICTABUTDL HCJIb3A. I[J'ISI 3alIUThI OT IICPCIPY3KU

MIPUMEHSIETCS JaTYMK TeMIIEpaTypbl, yCTaHABIMBaeMbIi HerocpeAacTBeHHO Ha TCH.

TokoBasi 3a11UTA HYJIEBOMH MOCJIEI0BATEIbHOCTH
Toxk cpabaThIBaHMsI 3alIUTHI OT 3aMbIKAaHUN Ha 3€MJII0 HAXOAUTCS 110 hopMmyJie:
TCH: Ic3 =Ku-K6-1c=1,2-2,0-0,07=0,168 A.
3HadeHne eMKOCTHOTO TOKa IC onpenensiercs mo popmyie
Ic=1c0-1,
riae 10 -ynenpHbI eMKOCTHBIN TOK 3aMbIKaHUS Ha 36MITI0, A/KM;

| — nrHa Kabens, K.

Ic =3,619-0,02=0,07 A.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

[Ipunumaem ycraBky 1 A (s momajgaHusi B 1Uana3oH U3MEPEHUs MapameTpa

TepMuHaia ¢ yaetom Ktt =200/5).

KOB(l)(bHHI/IeHT YYBCTBUTCIbHOCTH 3allIUTHI OT 3aMBIKaHMH Ha 3EMJIIO OIIpCaAcCiIA-

CTCs U3 BbIPAKCHUA!

Ku =1(1)/Ic3=404/1=404.
s T3HII ko3 duiiveHT 4yBCTBUTEIBHOCTH T0JKEH ObITH HE MeHee 1,5.
tycr.m300 = 0,04 ¢

T3HII geficTByeT Ha OTKJIIOUYECHUE.

6.3.3. Pacuer ycTaBOK BBOJA

MakcuMaJjibHasi TOKOBas 3alliuTa

3nauenne [Hom=843,9 A nmpunumaeM u3 tabmuusl 4.6 Toma BOC000107.356.

3.1.2-1J103.1.

Tok cpabaTbsiBaHUs MakCUMallbHOW TOKOBOW 3ammThl (MT3) ompenensieTcss mo

bopmyie:

Ic3 = Ku [xkn/KB.
Ic3 =1,2-843,9/0,95=1066 A.
KB — koapuruent Bo3Bpara (mpunumarotcst K = 0,95).
OrcTtpoiika oT moagnuTku BHemHero K3.
IIpn BHEmHEM K3
lmoam=n-lmoaml
Imoan=11-89,2=981 A
Ic3 = Kore- Imoar.
Ic3=1,2-981=1177 A.
Korc — koaddunuent orcrpoitku (mpunumatorcs Kore = 1,2).
IIpunumaem ycraBky 1180 A

KoadduimeHT 4yBCTBUTEIBHOCTH

Ku = 1(2)/Ic3.

L3
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L4

rre 1(2) — Tok nyx¢aznoro K3 B MUHUMaJIEHOM PEKUME OT BHEIITHEW CUCTE-
MBI Hanbosee yaaieHnHod BOY (mpoBepka BBITIONHSAETCS C YY€TOM JAIBHETO pe3ep-
BHPOBAHHSA).
s MT3 koa¢dduiineHT 4yBCTBUTENBHOCTH JTOJKEH ObITh HE MeHee 1,5.
Ku = 4083/1180=3,5.
tyct = tycr..to+At =0,34+0,3=0,64 c.
[Tonyuyennyro BennuuHy |c3 mpuHuMaeM Takxke Kak ycraBky aiis JI3IIIL

tycr.zm =0,15 c.

YPOB
VYcraska YPOB npunumaercs 0,1 lHom.B=0,1-843,9=84 A

tyct.ypoB = 0,3 ¢

6.4. Pacuer ycraBok orxoasimux JuHuii 35 kB k PII-35 kB ot PY 35 kB
I'pa:xxnanckoit BOC
MakcuMaibHasi TOKOBasi 3alIIUTA
OTcTpoiika OT HauboJBIIEro padovyero Toka
Ic3 =Ku /KB - ITnom
Ic3 =1,2/0,95-843,9 = 1066
CornacoBanue ¢ BBojgoM 35 kB (MT3)
Ic3=Kcor- Ktok-lycTss,
rane Kcor=1,1;
Krok=1 — koadpummeHT TokocoriacoBaHus.
Ic3=1,1- 1-1180=1298 A
KoadduimeHT 4yBCTBUTEIBHOCTH
Ku = 1(2)/lIc3.
st MT3 koaduiieHT 4yBCTBUTEIBLHOCTH JIOJKEH OBITh HE MeHee 1,5.
Ku = 6550/1298=5,0.
tyct = tycrt.BB+At =0,64+0,3=0,94 c.
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L5

ToxoBasi 321K Ta HYJI€BOM M0CJIEI0BATEILHOCTH
Toxk cpaGaTbIBaHUs 3aIUTHI OT 3aMbIKAHUHM HA 3€MJTII0 HAXOAUTCA 10 HOopMyJIe:
lc3 =Ku-Ko6-lc,
rie Ko — xoadduiment Haae)KHOCTH OTCTPONKY;
K6— ko3 dunmenT 6pocka eMKOCTHOTO TOKa;
|C— eMKOCTHBIN TOK JIMHUM, A.
Koadduruent 6pocka eMKOCTHOTO TOKa MpUHUMAETCs paBHbIM 1,0.
KoaddunmeHT Haae)kHOCTH TPUHUMAETCS paBHBIM 1,2.
KoadduireHT 4yBCTBUTEILHOCTH 3alIUTHI OT 3aMBbIKAHUM Ha 3€MIIIO OTIPEIeTIsi-
€TCS U3 BBIPAXKCHUSL:
Kua=1(1)/lc3.
Jns npucoenunennsa KJI MiBanosckast:
lc=823 A
lc3=1,2-1,0-82,3=98.,8 A
Jst T3HIT koaduieHT 4yBCTBUTENBHOCTH JI0HKEH ObITH HE MeHee 1,5.
Ku =1(1)/1c3=403/98,8=4,1.
tyct.30n = tyct.B+At =0,34+0,3=0,64 c.
rae tyct.B = 0,34 ¢ — ycraBka Boiaepxkku Bpemenu OJI 35 kB.

T3HII nelicTByeT Ha OTKJIIOYEHHUE.
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7. Ciucok JuTepaTypsbl

1. ITocranosnenue IlpaButenscrBa Poccuiickoit @eneparuu ot 16.02.2008 Ne
87 «O cocraBe pa3elioB MPOEKTHOW JOKYMEHTAIMU U TPEOOBAHUSX K UX COJEpKa-
HUIO.

2. IlpaBuina yctpoicTBa aiekTpoyctanoBok (ITY D), cenpmoe uznanue, rmnasa 3.1
«3amuTa 1 aBToMaTuka», r. Mocksa, M3garenscto HI[ DHAC, 1999, 2002, 2003.

3. IlpaBwiia TEXHUYECKOW SKCIUIyaTallMd 3JECKTPUYECKUX CTAHIMHA U CETEW,
yTBEpPXKIAEHHBIE TpuKa3zoM MunsHepro ot 19.06.2003 Ne229.

4. Haumonaneueiii crangapt Poccuiickoit ®enepanmu 'OCT P 55438-2013
«EnuHas sHepreTuyeckas CHCTEMa M HU30JUPOBAHHO pabOTarolIe IHEPrOCUCTEMBI.
OnepaTUBHO-IUCTIETYEPCKOE yIpaBieHue. Peneiinas 3anmra 1 aBToOMaTuka. Bzanmo-
NEUCTBUE CYOBEKTOB 3JEKTPOIHEPIeTHKU U MOTPEOUTENEH SJIEKTPUUYECKON SHEprun
Ipu co3/1aHuu (MOJIEpHU3AINH) U dKcIuTyaTaruu. O0iue TpeOoBaHUsD.

5. TOCT P 58601-2019 Enunas snepretuyeckas CUCTEMAa U U30JUPOBAHHO pa-
Ootaromue 3HeprocuctemMbl. OnepaTuBHO-TUCIIETYEPCKOe yrpaBieHue. Penelinas 3a-
IIUTa U aBTOMAaTUKa. ABTOHOMHBIE PETHUCTPATOPhl aBapUilHBIX coObITH. Hopmbl M
TpeOOBaHMUS.

6. 'OCT P 58669-2019. Enunas sHepreTuyeckas CHCTEMAa U W30JUPOBAHHO pa-
Ooraromue 3HeprocucteMsl. Penelinasa 3anmra. TpancgopMaTopbl TOKka U3MEPUTEIb-
Hble WHIYKTUBHBIE C 3aMKHYTBIM MarHMTONPOBOJIOM ISl 3alUThl. MeToauueckue
yKa3aHHUs [0 OMPEAECICHUIO BPEMEHHU JI0 HACBIIICHUS TP KOPOTKUX 3aMbIKAHHSIX.

7. TOCT P 58669-2019 Enunas sHepreTuyeckas CUCTEMa U U30JUPOBAHHO pa-
Ooraromue >HEprocuctemsl. Penelinas 3ammura. TpancopmMaTopbl TOka U3MEPHUTEIb-
HbIE MHIYKTUBHBIE C 3aMKHYTBIM MarHMTOINPOBOJOM ISl 3alllUThl. MeToaudeckue
yKa3aHUsl 10 OMPENICTICHUI0 BPEMEHU JI0 HACHIIIECHUS MPU KOPOTKUX 3aMBIKAHUSIX (C
[TonipaBkoit).

8. Meroguyeckue yka3zaHHs O TPOECKTUPOBAHMIO PA3BUTHS SHEPrOCHUCTEM
(yrBepxkaensl [Ipukazom Munsnepro Poccun ot 30.06.2003 Ne281).

9. OOue TpeboBaHMUS K MHKPOIPOLECCOPHBIM YCTPOMCTBAM 3alllUThl U aBTO-

MaTuku sHeprocuctem. PJ1 34.35.310-97.

/lucm
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10. TlocranoBnenue IlpaButensctBa P® ot 13.08.2018 N 937 (penm. or

30.01.2021) "O6 ytBepxaenun [IpaBun TEXHOJIOTUUECKOTO (YHKIIMOHUPOBAHUS
AIEKTPOIHEPTETUUECKUX CUCTEM U O BHECEHUU U3MEHEHUIN B HEKOTOpPBIE akThl [IpaBu-
tenbcTBa Poccuiickoii @enepannn”

11. AaapeeB B.A. Penelinas 3ammTa 1 aBTOMaTHKa CUCTEM DJICKTPOCHAOKEHUS.
Bricmas mxoaa, M 2006 639 c.;

12. Illa6ag M.A. PacueTsl pesieiHON 3alUThl U aBTOMATUKHU PaclpeaeInuTeb-
HeIx cereit. [IDUITK Munsnepro PO, CII16 2003 350 c.

13. Texunueckas nonutuka [ 'pynnsl komnannii «Berpomapku ©@PB»

14. Tlpukaz MunucrepctBa sHepretuku PO ot 13 despang 2019 r. N 101 "O6
YTBEPKICHUH TPeOOBAaHUN K OCHAIICHHUIO JTUMHUM 3JIEKTpoIepesay U 000py10BaHuUs
00BEKTOB 3JIEKTPOIHEPTETUKH KiaccoM HanpsbkeHus 110 kB u Bellie ycrpoiictBamu u
KOMITJIEKCAMH PEICHHON 3alllUThl U aBTOMATUKH, a TAaKXKe K MPUHIUIIAM (DYHKIIMOHU-
pPOBaHUS YCTPOUCTB U KOMIUIEKCOB PEJICHHON 3aIlUThl U aBTOMATUKU" (C U3MEHEHUSI-
MU U JIOTIOJTHEHUSIMHU )

15. IIpuka3z MunuctepctBa 3Hepretuku Poccutickoit @enepanuu ot 10.07.2020
No 546 "O06 yTBepxkaeHUN TpeOOBAHUM K PEJICHHON 3allUTEe U aBTOMATUKE Pa3IMUHbIX
BUJIOB U €€ (PYHKIIMOHUPOBAHUIO B COCTABE YHEPTrOCUCTEMBI M O BHECEHUU M3MEHEHUN
B nipuka3bl MunsHepro Poccun ot 8 deBpans 2019 r. Ne 80, ot 13 deBpans 2019 r. Ne
100, ot 13 deBpans 2019 r. Ne 101"

JlaHHBIN TIepedeHb SIBJIACTCS JOCTATOYHBIM MpPHU pabOTe HaJ MPOEKTOM, HO HE
ncuepnsiBarouM. Kpome 3toit HT/l, B HEKOTOPBIX KOHKPETHBIX CIy4dasx MOTYT HC-
MOJIb30BaThCSl TPEOOBAHUS MHBIX JIEUCTBYIOIIUX HOPMATUBHO-TEXHUUECKUX JTOKYMEH-

TOB.

/lucm
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Tun, mapka Macca
' ’ 00opydobanus - Eduruua
[o3uyus HaumeHobaHue u mexHuYeckas Xapakmepucmuka 0003Ha4YeHue GOKYMEeHMa, Py ’ Jaboc . Kon-6o eduHULbI [pumedaHus
Ubl,
usdenus, u3zomaobumess U3MEpeHus
0NpOCHOZO /ucma Kz
mamepuana
1 2 3 4 5 6 7 8 9
Kadenu cunobele ¢ MedHeIMU Xunamu, € U30/gyuey u 000/04kou u3 [IBX BBl 3nz(A)-LS
NAACMUKAmaA NOHUXEHHOU NOXAPHOU ONACHOCMU ceyeHuem b mm: [ocT 31996-201
L5 3x15 M 67 156
L6 [IpaBod ycmaroBaoqrsiL, nobeiwerHod zudkocmu ceveruem B 15 kB. mm [B-3 1x15 M 100 206 [ng Brympexrezo MoHmaxa
L6 [lpobod ycmanoboyHeiu, noBeiwenHou zudkocmu ceveHueM b 25 kB, MM [B-3 1x25 M 100 34,3 [Ing Brympexriezo MoHmaxa
0719 303eM/IBHUS Xe/IMO-3€/1eHbIU

L7 Kade/nw onmudeckud MHo2oMo00BkIU C du3nekmpudeckol OpoHe, 0ns o muny [TM-008 B 04-04-70/0/4-X-+elA)-HE M 200 280

npoknadku b zpyHme, 8 OB
L8 Kade/b cummempuyHsil 3KpaHupobarHeiu, kam. 5e. zpynnobou no muny KBIMIgHz(A)-LS-5e 4 x2x0,52 M 114 451

Npok/adku B 000/104Ke NOHUXEHHOU NOXApoonacHOCMU C HU3KUM ObIMO-

L za3obeideneruer, -50°C.. +70°C

5 3NN

51 Ml mepmuHan sawums U abmomamuku wm. 1

Bsam. uHB. N

Modn. u dama

WHB. N nodn.

Uzm. |Kon. ys.| flucm

Ne dok.

Modnuck lama

B3(000107.356.3.12-1/1033.L0

/lucm
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[Tpunoxenue b

PeBYJIBTaTLI PACUCTOB TOKOB KOPOTKOI'O 3aMbIKaHHA B MAKCUMAJIbHOM PCIKHUME 0e3 yucTa

HOANUTKH OT BOY

AFM CPSA r.HosocuBupcwk IIK BEHS

SAIRHWE- CETb-Tpamxnaucxas B3C JOATA-01.04.2021. BPEMA-15:08:34
YIEI-FK3 1 345
MOOPEFIMM 1
OTRI 1-16 1-17 1-12
PESY¥IEBTATH PACUYUETASR
Moopexzma 1
OTEI 1-1& {TOMHTICBCERA — OBICBCEAA )
OTEI 1-17 {TOMHTICBCERA - TOICBHAA )
OTEI 1-18 {TOMHTICBCERA - KPRCHOAPMENCKRA )
| 1-TloRc | HarpeHOoBaHME | 3x-dazuoe E3| Opuodaszsce KS(4AD) |
| ¥ama | Yama Il {mon/dasa) | Il {momo/dasa) I2(monoSdasa) 310 {m/d)
| U=230.0/-0 Z1=0.084+j11.354 Z2=0.084+3j11.354 Z0=0.411+j14.55¢ |
|1- | TOMHTICBCHRA | 1lg%4 a0 3563 911 3563 8l 1033 9l
I a | | 3679 a0 2645 a0 2544 a0| 4938 g9
I 2 | | 285 10%] 21 110] 21 110] 2171 97
| 1a | | 1307 S0 3498 9a| 3498 a0 leag g9
| 13 | | 1457 90| 444 Sa| 444 80| 1881 34|
| U=230.0/-0 Zl=4.1l69%4+j25.024 I2=4.1le9%4+j25.024 Z0=0.832+4j15.348 |
13- | | 3038 95| 18352 98| 1852 kg 5856 98|
| 2 | | 3038 95| 1852 98| 14952 93| legg2 101]
I 5 | | 0 0l 0 0l a al 22686 94 |
I G | | 0 0l 0 0l a al 1832 94 |
| U=230.0/-0 Z1=11.137+345.051 22=11.137+j4%5.051 Z0=4.,4259+754.65¢ |
|4- | OPOCHTENEHRA | 2640 103| 85¢ 100| 25¢ 100] 259 100]
| 2 | | 2350 102] 762 99| 762 ER] 1233 105]
| 7 | | 2591 10%] 94 107 95 107 1345 45|
| U=37.0/-0 Z1=0.136+71.69% Z2=0.136+71.699 Z0=0.000-j-0.000 |
| 5- | | 12526 95 - | - I - |
| i |Heftrpame (*) | i] 0l - | - | - |
I 3 | | 12526 95 - | - I - |
| U=37.0/-0 Z1=0.144471.87% I2=0.144471.876 Z0=0.000-3j-0.000 |
| 6- | | 11346 94| - [ - [ - I
| u} |Heftrpanes (%) | 0 o - | - | - |
| 3 | | 1134% G4 | - | - | - |
{*) - B yaJie NpIMEEaSHMA HENTPAM HemomycTiMo OmHofaszzoe KIS (AOD) .CxeMa COSIMHEHMA

CHAoBHX 0EMOTOR TpaHchopMAaTOpa <3BE3Oa SadeMNEHHAA/ TREVDONBHME>.
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[Tpunoxenue B

Pe3ynbTaThl pacyeToB TOKOB KOPOTKOTO 3aMBIKaHUS B MUHUMATBHOM PEXUME 0e3 ydera
MOAUTKYA OT BOY

APFM CP3A p.HosocuBupck [IE EPHS

SANAHWE- CETh-Tpaxnamcxas B3C JATA-01.04.2021. BPEMA-15:10:28
YSEI-KS 1345¢%6

NOOPERMM 1

OTEN 1-1§ 1-17 1-13

SMEHMTIE 0O-1 Xl=1232,3 X0=245

SMEHMIE 0-8 E0=1

SMEHWTE B&-11 E0=1

SMEHMIE 0-11 X1=3,8 X0=100

SNEMEHT 313

FPESYINLBTRATH FLCUETRER
Noopexms 1

OTEN 1-1% (TOMHTIOBCRAA - QFIOBCHERA i

OTEN 1-17 {TOMHIIOBCHASA - TONOBHRA i

OTEN 1-1%8 (TOMHIIOBCRRAA - KPACHOAPMENCHRA )

SMEHHIE 0O-1 (0 - TOMHIIOBCHRA i

SMEHWTE 0-2 { 0 - - )

SMEHMTIE &-11 { - - - i

SMEHHTIE 0O-11 { 0 - - i

SMEMEHT 313 { )

|1-Tlerc | HammenosasMe | 3x-basuoe ES| Onaodasmoe K3 (AO) |
| ¥ama | Y¥ama 111 {men/dasa) | Il{mon/dasa) I2({mom/dasa) 310 {m/d)

| U=2259.59/-0 Z1=0.918+337.502 22=0.918+337.502 Z0=1.510+327.138 |
[1- | TOMHTIOBCERA | 3535 911 1255 92| 1255 92| 3887 821
| a | | 1028 90| 399 40| 348 a0 432 39|
| 2 | | 265 109] 97 110| 97 110] 1507 a7
| 10 | | 2201 a0 08 a0 038 a0 15368 391
| U=229.59/-0 Z1=5.0824750.600 Z2=5.082+350.600 Z0=0.7844315.813 |
|3- | | 2410 g 1130 a3 1130 a3 3388 431
| 2 | | 2§10 98| 1130 45| 1130 45| 288 a3
| 5 | | 0 al 0 0l 0 al 1351 94
| [ | | a al a al 0 al 1152 94
| U=229.9/-0 Z1=12.1294+370.689 22=12.12%4+)70. 6559 Z0=1.5704+j33.415 |
| 4- | OPOCHIEIEHRAA | 1351 100] 751 93 751 931 2254 931
| 2 | | 1564 95| &35 471 &35 a7 §43 105
| 7 | | 291 109] 118 102 118 10%| 1812 G|
| U=37.0/-0 Z1=0.159%+72.334 22=0.159+72.334 Z0=0.000-§-0.000 |
|5- | | 9123 94| - | = | - |
| 1] |Heftrpams  {*) I ] 0l - I - | - I
| 3 | | 8123 94 - | - | - |
| U=37.0/-0 Z1=0.1874+32.511 Z2=0.187+32.511 Z0=0.000-3-0.000 |
| 6- | | 3481 94 - | - | - |
| i |Hefirpane (*) | i 0l - | - | - |
| 3 | | 2481 94 - | - | - |
{(*¥) - B yame NpUMHKAHMA HEWNTpAINM HemomyocTmMo OoHobdbasxce K9 (AO) .CHEMA COEIMHEHMA

CHICEHK OOMOTOR TpaHchopMaTopa

<38e30a 3IaICHMIEHHAA/

TpeY OB HIK >
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IIpunoxenue I
Cropnas crierudukanus kadens

KBM3dpHr gﬂ'(\)"fog B
Mapka BBIHr(A)-LS KBBI'OHr(A)-LS (A)-LS-5e 7 0/0 4-X-
4x2x0,52 Hr(A)-HF
KonuuecTtBo un u cedeHme Mm2 3x1,5 7x2,5 | 5x2,5 | 7x1,5
Konn4ecTBO MCNONb3yEMbIX XN 20 6 36 31
KonnyectBo 0Tpe3koB 10 1 8 6 6 1
Obuwas ,EI,J'Il./IHa (m.), B TOM 4ncne no cnocoby 67 33 268 192 114 200
NPOKNagKu:
B /6 notkax
OPY B Tpybax, rogppax, kopobax (no
CTPOUT.KOHCTPYKLUSAM)
B TpyOe B 3emne 160
ory (3PY, Nno kabernbHbIM KOHCTPYKUMSM 1 67 13 268 192 114
PLL) naHensam
B [1BX Tpy6Ge (kaHane) 40
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[Tpunoxenue I'
OpHeHTHPOBOYHBIN pacyeT BPEMEHH 10 HAChILEHUS
TPaHC(POPMATOPOB TOKA

Pacuer BpemeHHM HaCHIICHUS TpaHC(HOPMATOPOB TOKA IMPOUZBOJUTCS IO METOAMKE,
npusegeHHoil B 'OCT P 58669-2019. Jlna npoBeaeHus pacueTa BPEMEHU HACBIIIEHUS HA CTaIuN
MIPOCKTHOM JIOKYMEHTAllMM BBIOpaH pacueT aHAJIMTHYeCKUM MeToaoM. Ilocie BwIOOpa
MOCTABIUKOB O0OPYIOBaHUS JOJDKEH OBITh MPOBENCH YTOUYHSIOMMK pacdeT rpaudecKum
METOJIOM TIO0 TAaCHOPTHBIM JaHHBIM JUOO TpadHUUeCKMM METOAOM C HCIIOJIb30BAaHHEM
BOJIbTAMIIEPHBIX XAPAKTEPUCTHUK.

Pacuer mpou3BOIUTCS B MaKCHMAaJbHOM PEXKHUME MPH MaKCHMAJIbHBIX TOKaX KOPOTKOIO
3aMBIKaHHS.

1 Pacuer nocTOSSHHOW BpeMeHHU 3aTyXaHHUS

PaccuntsiBacMm 9KBUBAJICHTHYIO IOCTOAHHYIKO BPEMCHU 110 Q)OPMYHGZ

1 n
Tp.aKB = I X ( E IK3i X Tp.i)
K3z i=1

rae Ixzy — cymMMapHbiii Tok K3;
Ix3; — Tok K3 B i-0ii BeTBH;

T, ; — TIOCTOSIHHAs BPEMEHH 3aTyXaHHs all€PUOJMYECKON COCTABJIAIONIEH TOKA B KA 101 i-
O BETBH;
T %
pt w X Ri

1. PaccunTtbhiBaeM MOCTOSIHHYIO BPEMEHH 3aTyXaHHs Toka TpéxdasHoro K3 Ha mmnuax 35

kB KPVYDO 35 kB UBanosckoit BOC:

L1709
PT314x0144 oM

2  Pacuer Harpy3ku Bo BTOPpUYHBbIX Hensix TT

Pacuer narpy3kum Bo BTopuuHbIX Iensix TT mnus tpexdazHoro K3 BeimomHsercs 1o

dbopmye:
p Xl

ZH.(baKT = rnp - S

COHpOTI/IBJ'ICHI/Ie MUKPOIIPOUCCCOPHBIX YCTpOﬁCTB AOIYCKACTCA HEC YUUTBIBATD.
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3 Pacuer BpeMeHM HACBHILLICHUS

Pacyer Bpemenu Hachimenus TT mnpu OTCYTCTBHHM OCTAaTOYHOW HAMAarHUYEHHOCTH
CepJIeYHHKA BBIMIOJIHACTCS TI0 popmyie:
W X Tpoxp

(‘)XTp.sxs_A+1

tHaC = Tp.:—)KB X ln

1pU COOJIIOJICHUH CIEAYIOUINX YCIOBUIL:
WXThpe+1>A
A>1
Hesbinonuenne ycnosus @ X T, + 1 > A 03HaYaeT, 4T0 HACHINICHUE MAarHUTONPOBOJIA
OTCYTCTBYET U BpeMs 10 HachlmeHus: TT paBHO OECKOHEUHOCTH.
Hesbmonnenue ycnoBus A > 1 o3Hawaer, uro skcrulyatauuss TT B Takux YCIOBHAX
HEJOMyCTUMA.

Pacuer Bpemenu HaceimeHuss TT npu HamuuuM OCTATOYHOW HaMarHMYEHHOCTU B

CepJICYHUKE BBINOJIHAETCS IO (popmy:ie:
W X T s

OXTope—AX(A—-K)+1

pU COOIIOICHUH CIEAYIONUX YCIOBUH:

OXTyope +1>AX(1-K,)
AxX(1-K)>1

Hesbinonuenue ycnopus o X T +1> A X (1 —K,) o3HayaeT, 4TO HachlEHUE
MarHUTOIPOBO/IA OTCYTCTBYET U BpeMs 10 HachlmeHus TT paBHO OECKOHEUHOCTH.

Hessbinonuenne ycnoBust A X (1 — K,) > 1 o3Hauaer, 4to TpeOyeTcsi MPOM3BECTH PACUET
rpaUuecKUM METOIOM I10 TTACTIOPTHBIM JIAHHBIM.

thac = T,

p.9KB X In

[Tapametp pexuma A paccuuThIBaeTcs o Gpopmyse:
_ 11 HOM X KHOM X Z25H0m

I3 X z35
rae I yom — HOMUHAJIbHBIN IEPBUYHBIA TOK TT;
K,,om — HOMUHaJNbHas NpeAesibHast KpaTHOCTh 1T}
Iic3 — MaKCUMaJIbHBIN TOK KOPOTKOI'O 3aMbIKaHUS;
Z35uom — HOMUHAJIIBHOE TIOJIHOE CONTPOTUBIICHUE BTOpUYHOU Harpy3ku TT;
Z5 — ITOJIHOE CONPOTUBIIEHNE BETBY BTOPUYHOTO TOKA.

— 2 i 2
Zy5HoM — \/(RZ + Zy HoM X cos (pH.HOM) + (XZ + Zy.HoM X sin (pH.HOM)
rae R, — akTUBHOE COMPOTHUBIICHHE BTOPUYIHON 0O0MOTKH TT;

X, — peakTUBHOE COMPOTHUBICHNE BTOpUYHONU 00MOTKH TT;
Zy now — HOMUHANIBbHAA Harpyska TT;
Qy.nom — HOMUHAJIBHOE 3HAYEHUE YTJIa CONPOTUBIICHUS Harpy3ku TT.

Zy = J(RZ + RH.d)aKT)Z + (XZ + XH.(l)aKT)Z

r1€ Ry gar — GAKTHUECKOE aKTUBHOE CONPOTHBIIEHHE HArpy3ku TT;
Xy par — PAKTUUECKOE PEAKTUBHOE conpoTuBieHue Harpy3ku TT.Pe3ysbTarsl pacueTos



4  Pe3yabTaThbl pacueToB

Ta6mmma 4.1 — OpuenTupoBOUHBIN pacueT Bpemenu Hackimenust TT 35 kB npu tpexdaznom K3 B 30He AeiicTBUA 3aUT 6€3 OCTATOYHOIO HAMAarHWYMBaHUS
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IIpunoxenue I

Cormpor
Homunan AKTHUBHOE PeaktuBHOC
Homunams " Homunans DKBUBAJICHTHAS UBIICHHE dakTHUecKoe dakTHUECKOE
. bHBII Maxkcuman COIIPOTHUBJI | CONPOTUBIIE JiHa OcraTtouHa Bpewms
HBII Has HomunaneHas o Homunanenas MOCTOSIHHAs Ceuenue | aHajoro AKTUBHOE PeaKTUBHOE TTapamerp Iposepka
HanmeHnoBanue Tun Tun BTOPUYH bHBIN TOK eHue HUE TOKOBBIX . s IIposepka HaChILLE
TIEPBUYHBL o MOIIHOCTb npeiebHast . o narpyska TT BpeMEHU o Kabenst BOTO COMPOTHUBIIEHHE | COMPOTHUBIICHUE | COSP | Sing pexuma yCIOBHS
MPUCOEUHCHUST | 3aIUT TT . BIii TOK Tpex(a3HOT | BTOPUYHON BTOPUYHOMN ernei HaMarHuye ycnoBust A>1 | Hus tHac,
it Toxk TT TT Suom, kpatHOoCcTh TT Zu.HoMm, OM 3aTyXaHHUs S, Mm2 BXOJa Harpy3Ku Harpy3Ku A oxTp.akB+1>A
Heom. A TT BA 0K3,A 00OMOTKH oomoTku TT Tp oK. coK L,m Rpd Ridpaxt, O Xu.pakr, O HHOCTB Kr CeK
HOM, 2Hom, A TT R2, Om X2, Om P-oKB, cl))M’ H.Qaxt, UM H.Qaxt, UM
OI3SKBX | \ir3 | amcs 200 5 10 30 17696 0,18 0 0,4 0,038 20 25 0,028 0,168 0 1 | o | o565 0,00 yenosue * -
TCH BBITIOJTHSCTCS
Broa3SkB | \ip3 | gmca | 1000 5 10 30 16715 023 0 0,4 0,038 25 25 0,028 0,203 0 1| o | 261 0,00 ycrosue YCIOBHE | g
CIII BBITIOJIHACTCS BBITIOJIHSETCS
O35 kB K | MI3, 1 yycq | 1000 5 10 30 16715 0,18 0 0.4 0,038 27 25 0,028 0,217 0 1| o | 262 0,00 yenosie yenoBue | g g4
BDOVY Ne§,11 13 BBITIOJTHSIETCSI BBITIOJTHSIETCSI
Ta6Jmua 4.2 — OpHeHTHPOBOqHBIﬁ pacueT BpEMEHHN HACBIIICHHUA TT 35 kB pu TpeX(l)aBHOM K3 B 30He ,HeﬁCTBHH 3allIyT ¢ YYETOM OCTATOYHOI'O HaMarHU4nBaHUs
dakt
4eCcKoe
DakTHUECKO
Ceuen | aktuBH | DaKTHYECKO
Howmunans AKTHBHOE PeakTuBHOE Homunane | DkBuBasieHT e Bpewms
Homunanen | HomuHansh Homunais Juaa e oe € aKTHBHOE
HaumenoBan o o Has MakcuMmaneH | CONPOTHUBIE COIPOTUBIIE Has Has peaKTuBHOE [Mapame IIposepka Iposepka Bpewms HaChILLE
13171 8174 Hast o TOKOB | KaOeis | COmpoT | CONpOTHBIE OcraTouHas
ne Twum Tun . . npeebHa BIf TOK HIE HIE Harpyska MOCTOSTHHAST COTPOTHBIIE . kv YCIIOBHUS YCIOBHS HACBIIIEH HUS 110
MEPBUYHBIA | BTOPUYHBIA | MOIIHOCTH . . BIX S, MM2 | wWBIEH HIHE cosQ sing HaMarHAYEeHHO
NPUCOEIMHEH | 3alUT TT 1 TpexdasHoro BTOPUYHOM BTOPUYHOMU TT BPEMEHU . HHUE pexxuMa oxTp.okB+1>A A*(1- us tHac, rpad.
ToK TT Tok TT TT SHowm, nerneit ue Harpys3Ku ctb Kr *
ust o A Dior. A BA KPaTHOCTh K3, A o6omotku TT | obmortku TT ZH.HOM, 3aTyXaHus Low Har R axr Harpysku A (1-Kr) Kr)>1 cek MeToIy
OM, oM, TT R2, Om X2, Om Om Tp.3kB, cek ’ aKII/)IYS O:: ’ XH.(akr, tHac, cex
Ru.da Owm
KT, OM
HEO0X0IH
OJI35 kB k CJIOBHE M pactier
MT3 4MC4 200 5 10 30 17696 0,18 0 04 0,038 20 2,5 0,028 0,168 0 1 0,565 0,87 Y rpadugeck -0,0028 0,002
TCH BBITIOJIHSETCS iy
METOJIOM
HE00X0IH
BBox 35 xB CJIOBHE M pactier
A MT3 4MC4 1000 5 10 30 16715 0,23 0 04 0,038 25 2,5 0,028 0,203 0 1 2,611 0,87 Y rpadudgeck -0,0020 0,002
CHI BBITIOJIHSETCS iy
METOJIOM
HeoOxoau
M pacuer
O3S kB | MT3, 1 0y 1000 5 10 30 16715 0,18 0 04 0,038 27 25 | 0028 0,217 0 1 2,622 0,87 ycroue rpaduucck | -0,0020 | 0,002
BOVY Neg,11 13 BBITIOJTHSIETCSI -
METOJIOM
BriBog:

1. TIpu KOpOTKOM 3aMBIKAaHUU B 30HE JACHCTBUS 3aIIUT MMPU OTCYTCTBUH OCTATOYHONW HAMarHWYEHHOCTH BPEMsI HACHIIIIEHUSI TPAaHC(HOPMATOPOB TOKA CYIIECTBEHHO MEHbBIIIE BpeMEHH 3aMepa Toka TepmuHaiamu P3A (10-
20 mc). B maHHBIX pexuMax HachIIIEHUE HE TPUBOIUT K HEMPaBUIILHOU padoTe ycTpoiicTB P3A, Tak kak npu Haceimenuu TT Oyner nepegaBaTh MAaKCUMAJIBLHO BO3MOXKHYIO BeMMUUHY Toka K3 (¢ yueToM MOCTOSHHOM
BpPEMEHHM 3aTyXaHMsl), KOTOpas CYIIECTBEHHO BBIIIIE YCTABOK CpadaThIBaHUS, a yCTaBKa cpabaThiBaHUs MO BpeMeHH /13 cymiecTBeHHO OOJbIlie BpEeMEHHU 3aTyXaHusl allepUOANYECKON COCTABIISIOMICH.

4.

ITpu KOPOTKOM 3aMBIKAaHUU B 30HE JIEHCTBHS 3aLIUT IPU HAJTMYUU OCTATOYHOW HAMarHMUYE€HHOCTH BpeMsl HAChIIIEHUs! TpaHC(OPMATOPOB TOKA CYIIECTBEHHO MEHbIIIE BpeMEHH 3amepa Toka TepmuHaiamu P3A (10-20

McC). B 1aHHBIX pexnMax HachllleHUE HE IPUBOIUT K HEMIPaBUIILHOM paboTe ycTpoiicTB P3A, Tak kak mpu HaceimeHun TT Oyaer nepegaBaTh MaKCUMaJIbHO BO3MOXHYIO BeIMYMHY Toka K3 (¢ yueToM mocTossHHOM
BPEMEHHU 3aTyXaHUs1), KOTOPasl CYLIECTBEHHO BBIIIE YCTABOK CpadaThIBaHMsl, a yCTaBKa cpabaThIBaHUSA 110 BpeMeHH [13 cyliecTBEHHO O0JIblie BpEMEHHU 3aTyXaHUs allepuOIMUECKON COCTaBIIAIOMIEH.

Tak xax B KPYD 35 kB MBanosckoit BOC oTCyTCTBYIOT 3aIUTHI, paboTaromiue mo audQepeHnrnaIbHOMY TPHHITUITY W OBICTPOACHCTBYIONINE AUCTAHITMOHHBIC 3aIIUTHI, TO MPUMEHEHHUE BHIOPAHHBIX
TpaHcGOopMaTOPOB TOKA JAOMYCTUMO.

* —mpu A meHee 1 pacyeT BpeMEHH HE MPOU3BOIUTCS.
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