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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 IIPOCKTUPOBAHUC, TCXHUYCCKHUMHA PECTIIAMCHTAMHU, 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 COOJIIOICHNEM TEXHUYECKUX YCIOBUM U C ACHUCTBYIOIIMMU Ha ATy BbI-

ITyCKa IIPOCKTAa HOPpMAMU M IIPpaBUJIaMH, BKJIIO4Yas IIpaBHJIa HO)I(apHOﬁ 0e30I1aCHOCTH.

[Ipu coOnroneHnHn TpaBUJl TEXHUYECKOW 3KCIUTyaTallud, a Takke TpeOOBaHUU

TEXHUKH OC30IAaCHOCTH H HO)KapHOﬁ 6630H&CHOCTI/I, OKCILTyaTaluu:Aa COOpy}KeHI/Iﬁ I10

JTAHHOMY TIPOEKTY Oe30IacHa.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

1. HUcxonnblie JaHHBIE U MOJIOKEHUA

[IpoextHas nokymeHramus «I'paxpanckas BOC. BerpoBas snexkrpuueckas
CTaHUMs, BHYTPHUILIOIAJOYHbIE aBTOMOOMIIBHBIE JOPOTH» BBINOJHEHA HA OCHOBAHUU
CJIEYIOIINX TIOKyMEHTOB:

- JloroBop mojpsija Ha BBINOJIHEHHWE MPOEKTHO-U3BICKATEIBCKUX padboT No
243/2020-BOPB ot 22.12.2020 1.;

- TexHuueckoe 3a/JlaH€ Ha BBIIIOJIHEHUE MPOEKTHO-U3BICKATEIBCKUX PabOT MO
O0bexty «I'paxxnanckas BOCy» B Bonrorpaackoit o6nacTu.

- 3ajaHue Ha NPOEKTUPOBAaHME Ha pa3paboTky mpoekra «['paxmanckas BOC.

BGTPOBEUI QJICKTPpUYCCKAA CTaHIIUA, BHY TPHUILIOIIAIO0YHBIC aBTOMOOMIILHBIE AOpOoTrm».

B 1aHHOM TOME BBIIIOJIHEHO:

- ompeneneHrue HeoOXOAMMOro TUINa M KonudecTtBa ycTpoilcTB P3A ¢ Makcu-
MajJbHO BO3MOXHBIM  HCIOJb30BaHUEM BCeX (YHKIMI MUKpPONPOLECCOPHBIX
YCTPOMCTB;

- TEXHUYECKHE PELICHHUs IO BBINOJHEHHUIO CUCTEMBI PETMCTPAllMd aBAPUHUHBIX
nporeccoB BOC;

- OPUEHTUPOBOYHBIN pacyeT MapaMeTpoB cpadaThIBaHUs JIs1 BHIOPAHHBIX MHK-
POIPOLIECCOPHBIX YCTPOUCTB P3A;

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

IIpy HOBOM CTPOUTENBCTBE MPENYCMATPUBAETCA YCTAHOBKA COBPEMEHHOTO DJIEK-
TpoOOOPYAOBaHHUSA, a TaKXkKe BBINOJHEHHE KOMIUIEKCOB P3A Ha COBpeMEHHON MHUKpO-
IIPOLIECCOPHON TEXHUKE.

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

IIUILEHHOCTH.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

2. OcCHOBHBIC IPUHIMIIBI BBINIOJHEHUS KOMILIEKCOB P3A.

B cOOTBETCTBHM C TEXHUYECKUM 3aJJaHUEM Ha ITPOCKTUPOBAHUE IIPELYCMATPUBA-
€TCs UCIOJIb30BaHUE KOMIUIEKCA MUKPOIIPOLIECCOPHBIX YCTPOMCTB PEICHHON 3allUThI
I'paxxnanckoi BOC.

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

- BO3MOKHOCTb OCYULIECTBJIEHHUSI B OJIHOM YCTpOMCTBE Kak QpyHKuuu P3A, Tak u
psija BCIOMOTATENbHBIX (PYHKIMHA — PErucTpaluy MpoueccoB (ocuuuiorpadupona-
HUE);

- peanu3anys HOBBIX NPUHUMUIIOB JACHCTBHS, & TAKKE YJIYUIIEHHBIX XapaKTEpH-
CTHUK IIPU UCIOJIb30BAHUM TPAIULIMOHHBIX IIPUHIIUIIOB JI€VCTBUS,

- yA00CTBO MpHU HAJIAJKE W SKCIUTyaTallld, 3HAYUTEIbHOE COKpPAILEHHE CPOKOB
BBIBOJIA HA IIPOBEPKY;

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

- pa3HO0Opa3Hbie UHTEP(HENCHI CBS3H «YEIIOBEK-MAIINHAY MPUOJIMKAIOT MUKPO-
MIPOLIECCOPHBIE yCTPOWCTBA K TMOJIB30BATENI0 M MO3BOJAIOT 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 ycTporictBa P3A, ycTaHaBiuBaeMble Ha 0OBEKTE, OyayT
UMETh JBOITHOE HAa3HAUYEHHUE: KaK yCTpoilcTBa aBTOHOMHOM cucteMbl P3A (B 3TOM Ka-
YEeCTBE OHU SIBJISIFOTCS 3JIEMEHTaMHM TEXHOJOTMYECKOro OOBbeKTa YNpaBieHMs), U Kak
KOMIIOHEHTBI HUKHETO IPOrpaMMHO-TexHH4YecKkoro ypoBHs ACY TII, ucnonb3ytomue-
Csi B Ka4eCTBE MCTOYHHKOB 3HAYMTEIHHOTO 0oObeMa HH(pPOBON MHGOPMAIUN IS pe-
[ICHUs] Pa3IMYHbIX 3a7]a4 KOHTPOJISI U YNpaBieHUs OOBEKTOM B HOPMAJbHBIX U aBa-

PHUMHBIX PEKUMAX.
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

L 7]

[IpuHATHIE pEIEHUS] OCHOBBIBAIOTCS HA COCTOSIHUM PBIHKA MUKPOIPOLIECCOPHOU
TexHukd P3A Ha MOMEHT pa3paboTku npoekTa. Bo3M0oKHO MOsBIEHHE YCTPOUCTB ApY-
rux (pUpM-mpou3BOAUTENCH WM BBITYCK HOBBIX yCTpoucTB P3A. IlpunsaTeie pemieHus
MOTYT IIPETEPIIeTh HEKOTOPHIE N3MEHEHHS MPU BBITIOJIHCHUH pabouel JOKYMEHTAIINH.

VYerpoiictBa P3A, nmoctpoeHHbIE HA MUKPOIPOIIECCOPHOM 3JIeMEHTHOM 0aze, 1Mo
CPaBHEHHUIO C YCTPOWCTBAMHU Ha 3JEKTPOMEXaHMUYECKOM 3JIeMEeHTHOH 0a3e, Oojee moj-
BEPIKEHBI BIMSTHUIO AJICKTPOMArHUTHBIX TIOMEX. B CBsI3M ¢ 3THM, Ha BCEX SHEPTOOOHEK-
Tax nepen yctaHoBkod MII TepMuHanoB HeoOX0aUMO oOecrieunBaTh BHITIOJHEHUE Tpe-
OOBaHUU MO SJIEKTPOMATHUTHOM COBMECTHUMOCTH U ToMexo3amuiieHHoctTu MII
yCcTpoicTB. JlJis 3TOro HEOOXOAUMO OLIEHUTH MPEANOaraeéMblii ypoBEHb MOMEX Ha
00BEKTaX MPOEKTUPOBaHMS. B ciyuae, eciii UX BEeIMYHMHA MPEBBIIIAET NPEAEIBHO J10-
IIyCTUMBIE 3HaUYC€HUS JJ1s1 Toro uinyu uaoro MII ycrpolicTBa, HAaMETUTh KOMIUIEKC MEPO-
OPUATHI 110 00ECTICUSHUIO PJICKTPOMArHUTHON COBMECTUMOCTU M MTOMEXO3aIUIIEHHO-
ctu MII ycrpoucts.

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

JIns yCcTaHOBKM MOTYT PEKOMEHAOBATHCS MUKPOIPOLIECCOPHBIE TEPMHUHAIIBI Kak
3apyOeKHBIX, TAK U OTEUECTBEHHBIX Mpou3BoauTenei. K 4uciy TakoBBIX OTHOCATCS:

OKPA, Penemartuka, Mexanotponuka, Panuyc-ABromaTtuka, Siemens, ABB.
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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-
bukammm odopynoBanus» ['occtangapt Poccun, Mocksa, 1999 r., a Takke TpeOoBaHU-
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), TOCT 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 TapaHTUHHOTO CPOKA OTCUHUTHIBAETCS 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 OoJee 1Ju-

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 pabdoTaTh Ipu Tokax K3 B 30He ¢ mepuoaunye-
ckoil coctaBistoment 10 3010y MPU MAaKCUMAJIBHON aniepuoOgUUYECKON COCTABIISIIONICH C
mocTosTHHON BpeMenn 110 0,3 ¢, eciii TOKOBasi OTPEITHOCTh TPaHC(HOPMATOPOB TOKA HE
npesbimaeT 50% B yCTaHOBUBIIIEMCS PEKUME ITPU aKTUBHOM Harpys3Ke.

- ICIIU IMIEPEMCHHOI'O HAIIPAKCHUA TCPMUHAJIOB:

- 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;

- HaIpsDKeHHEe oJTHOCeKYH THOM croiikocTH 1ieneit (3Uo) 2,5% Uyou;
- 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 6osee 12% ot cpemnero 3Ha-
YCHUSI.

Vcue3HOBeHNE WM CHUKEHUE, HIKE YCTAHOBJIEHHOTO YPOBHS, HAIPSIKEHUS
OTIEPAaTHBHOTO ITOCTOSTHHOTO TOKa Ha BpeMs, He mpeBbimaromee 0,5 ¢, HE T0IDKHO
HapymaTh HOPMaJILHOTO ()YHKIIMOHUPOBAHUS TepMHUHAIOB P3A.

[Tomaua HampspkeHUsT OOpaTHOM TOJISIPHOCTH HE JTOJDKHA BBI3BIBATH MOBPEXKIIC-
HUS TEPMHUHAIA.

bunapHbIe BXOIbI TEPMUHAJIOB JIOJKHBI UMETH CIIEIYIONINE XapaKTePUCTUKH:

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

- paboumii quana3oH HanpsbkeHuid Kaxaoro Bxoaa (0,8-1,1) Uy wow;
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- TOK KaXKJO0ro BXoJia JOJDKEeH obOecreynBaTh MpoOoil OKCUIHOW MICHKU YIpaB-
JSIOIIMX UM KOHTAKTOB, JIJIsl YETO MEPBOHAYAIBHON UMITYJIbC TOKA BXO/A JIOJKEH OBITh
lsx.mn =50 MA, 3aTeM OMYCTUMO €r0 3aTyXaHue;

- HampsDKEHUE «cpabaThIBaHUS» BXOJA JAOKHO 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 pad0TE YCTPOMCTB KOHTPOJISL BHISBICHHSI aBTOMAaTUYECKOTO 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 TajbBAaHUUYECKYIO CBSI3b C JIEMEHTAMH,
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 NUCKPETHBIX BXOJIOB/BBIXOJIOB, CIOCOOHOCTHIO BBI-
XOJIHBIX KOHTAaKTOB KOMMYTHPOBATh LIEMU BKJIIOUEHHUS/OTKIIIOUEHHS BBIKIIIOUaTeIeH B
KPYV.

TepMuHaIBI JOJKHBI IPEAYCMaTPUBATD:

- MPOTPAMMUPYEMYIO JIOTHUKY, MO3BOJSIOIIYI0 OCYHIECTBIIATh CBSI3b KaK MEXKIY
pasTUYHBIMA (DYHKIMSIMU 3aIIUTHI, YIPABICHUS W KOHTPOJS, BXOMISIIMMH B COCTaB
MII ycTpoHCTB, TaK U MEXKY STUMHU (GYHKUIHUSAMH U BHEITHUMH YCTPOMCTBAMU 3aIlIUTHI,
yIpaBJIEHUS U KOHTPOJIS;

- BO3MOXKHOCTb CHHXPOHU3AL[MX OT BHEIIHETO UICTOYHUKA TOYHOTO BPEMEHH;

- TIOPTHI CBSI3U, OOECNEUYMBAIOIIME JAMCTAHIIMOHHOE yIpaBjieHHWE W 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 COOBITUM, IIU(POBOE OCIMILIOTpadUpOBaHUE aHAIIO-
TOBBIX M JIUCKPETHBIX CUTHAJIOB C XpPAaHEHUEM B YHEPIOHE3aBUCUMOM MMAMSITH, CUTHAJIN-
3aIIUI0 O COCTOSIHMM U ()YHKIIMOHUPOBAHUU TEPMHUHATIA;

- CTaHJapTHBIE MEXKIYHAPOJIHbIE MPOTOKOJbI oOMeHa nanHbiMu (MOK-60870-5-
104 vy MOK 61850), mpu 3TOM 10DKHA, 0€3YCIOBHO, 00SCIIEYNBATLCS MHTETPAITUS
cuctembl P3A B ACYTII, nocraBnsiemyto Apyroi GupMon-ponu3BOIUTEIEM;

- BBIFPY3KY (aljIoB JAaHHBIX PErHCTPAllUM aBaApPUMHBIX MPOLECCOB (OCIMILIO-
rpamM) Ha ceteBbie pecypchl B hopmate COMTRADE;

- annapaTHO-NPOrPAMMHBINA KOHTPOJIb U IUATHOCTHKY;

- pycuduuMpoBaHHbIA UHTEP(ENC;

- pyHKIMIO OnpeeNeHusl MeCcTa MOBPEXKICHHUS.

JlomxHa o0OecnieunBaTbcs BO3MOXKHOCTH 3alpeTa yAajJeHHOrO0 M3MEHEHUs ycTa-
BOK M IIapaMeTpOB TepMUHAJA. BEIOOp yCTaBOK M MX YCTAaHOBKA, B TOM YHUCJIE BO3ZMOX-
HOCTb YCTaHOBKH BCEX PEryJHpyEMbIX MapaMeTpoB (IpyHIl YCTaBOK) MO JUCKPETHBIM
BXOJHBIM CUTHajaM, JOJDKHBI 00€CTIeYMBaTHCS MOCPEICTBOM MECTHOTO JOCTYIa Yepes
BCTPOCHHBIA MHTEPPENC WM MOAKIIOYEHUE CHNEHHAIBHOIO MEPCOHATBHOIO KOMIIBIO-
TEpa CO CIEUUATU3UPOBAHHBIM MPOTPAMMHBIM OOECIIEUEHUEM C 3alpOCOM Mapois U
(ukcarueil B xxypHaie COObITUM.

Tepmunanel nomxHbel yaoBiaetBopsate ['OCT 14255-69, PJI 34.35.310-97, Hop-
MaM u npaswiaMm M3OK 1o oGecriedeHuto 3JeKTPOMAarHUTHOW COBMECTHMOCTH, 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 HCIIOJIb30BAHUEM JIOKAJIIBHOW BBIYMCIIUTENBHOW CETHU MOACTaHUMU. [Ipumene-
Hue Kabeneil BTOpUYHON KOMMYTAIMU TOJKHO OBITh MUHUMHU3HUPOBAHO.

B kommiekTe ¢ TepMUHAIaMU Ka)KJ0T0 THIA JIOJKHBI TOCTABIIATHCS:

- IporpaMMHOE oOOecIieueHHe, HeoOXOoauMoe ISl OOINCHUS C TEepMHHAIAMH,
HACTPOMKHU MapamMeTpoB U KOHPUTYPALUU, PETUCTPALIMH U OCIMILIOTpaQUpOBaHUs pa3-

JIMYHBIX CUTHAJIOB,
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- JJOKYMEHTAalLlMsI HA PYCCKOM $I3bIKE, COJIEpKalllasi ONMMCAHWE NPHHIMIIOB pabdo-
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, pa3paboTaHHYIO NPOU3BOJUTENIEM YCTPOICTB
P3A, B TOM 4mcIie BKIIOUAIONIYIO OJIAHK YCTaBOK, COJEP KAIlUM MepeueHb BCeX Mapa-
METPOB HAaCTPOUKH (YCTaBOK) M aJrOPUTMOB (PYHKIIMOHHPOBAHUS, TIPETYyCMOTPEHHBIX
npousBoAuTeneM yctpoiicta P3A, u ycnoBus BbIOOpa KakJ0ro mapaMmerpa HacTpou-
KM (YCTaBKH) U ajdropuTMa GyHKIMOHUPOBAaHUS ycTpoiicTBa P3A;

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

- TpeboBaHMs Mpou3BoauTeENs ycrporictBa P3A k m3mepurenbHbIM TpaHchop-
MaTopaM;

- HEOOXOMMBIE HCTIBITAaTENbHBIE yCTpoicTBa 1 3UII;

- JOKyMEHTAIUsl C JOCTOBEPHBIMHU JTaHHBIMU O KOJMYECTBE BBIITYIICHHBIX TEp-
MUHAJIOB Ka)KJ0I0 TUIIA, MECT UX YCTAHOBKH (CTpaHa, HANPSHKEHUE 3alllUIaeMON CETH)

H OIIBITC OKCILNTyaTalluH.

3.3.TpedoBanuss Kk mkadpamM [Jasi YCTAHOBKH MHKPONPOIECCOPHBIX
YCTPOMCTB

MuKponpoIeccopHbie YCTPOHMCTBA JOMKHBI pa3MeIIaThCsl B YHU(PHUITUPOBAHHBIX
mkadax ABYCTOPOHHETO OOCTy)KHMBaHMS. [Ipy HamTu4Muy Ha JUIIEBOW TMaHEId MHUKPO-
MIPOIIECCOPHBIX YCTPOUCTB CBETOAMOJHBIX CUTHAJIBHBIX WHIUKATOPOB, JBEPHh IIKada
J0JDKHA OBITH Mpo3padHoi. KonudecTBO opraHOB PyYHOTO OIEPATUBHOTO yIPABICHHUS
JOJDKHO OBITh MHUHUMAJIbHO HEOOXOIUMBIM M JIOCTATOYHBIM. 3amaHss JOBeph IKada
JI0JKHA OBITh HA CHEMHBIX METIISIX ¢ YoM moBopoTa 180°.

B BBIXOZHBIX M BXOJHBIX IEMAX MHUKPOIPOIIECCOPHBIX YCTPONCTB JIOJKHBI
MMETHCS TIEPEKITIOYATENIN WIH UCTIBITaTeNIbHBIE OJIOKH (pa3beMbl) M1l yA00CTBa orepa-

TUBHOTO YIIPABJICHUS U BbIBOAA U3 pa6OTI>I PN TCXHUYICCKOM O6CJ'Iy>KI/IBaHI/II/I.
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Jlnia npeynpexxaeHus: OIMUOOYHBIX NEHCTBUI MEpCcoHaNa Mpu OonpoOOBaHUU BhI-
XOJIHbIE LIEMA Ha OTKJIIOYEHHE Pa3HbIX KOMMYTAIIMOHHBIX anmnapaTroB WM 3JE€MEHTOB
AIEKTPUUECKON CETH JOJKHBI ObITh pa3zelieHbl. Pa3nenenne He0OXOAUMO MPOBOAUTH
CHEUUaIbHbIMU H3/IECIUSIMH C HAHECEHUEM HAMMEHOBAHUS OTKJIKOYAEMOrO MPUCOEIH-
HEHUs1, a TPU OTCYTCTBUM TEXHUYECKON BO3MOXKHOCTU NMPUMEHSATh CBOOOJIHBIE KJIEM-
MBI.

JlomkHa OBITH IPEAYCMOTPEHA OIHA OO0IIasi CUTHaIbHAs amna «HeucrnpaBHOCTD
mkada». B UCKIIOUUTENBHBIX CIIydasX JOIYCKAaeTCsl UCTOIb30BAHUE MMPOMEKYTOUHBIX
pene Juis BBOJA JUCKPETHBIX CUTHAJIOB M BBIBOJA KOMaHJ[ yrpasieHus. KonuuecTtBo
IPOMEXYTOUHBIX peJie TOJKHO ObITh MUHUMHU3HUPOBAHO.

J1s1 3a3eMileHHs KOPITyCOB MUKPOIPOLECCOPHBIX YCTPOUCTB, SKPaHOB Kabeel u
JIPYTUX YCTPOMUCTB BHYTPH IIKa(a MPeayCMOTPETh CIIEHHAIbHYIO MEIHYIO LIUHY.

JIoKHO OBITH MPETyCMOTPEHO HAJIMYKME CHEIUaIbHBIX 3aKUMOB ISl KOHTPOJIb-
HBIX Ka0esel, o0ecneunBaoINX 3a3eMJIICHUE UX YKPAHOB.

®upMbl MOCTABIIMKK 00OPYJOBaHMS JOJDKHBI UMETh B Poccum TeXHUUeCKuil
LIEHTP 0 OKa3aHUIO0 HEOOXOAMMOI MOMOIIM MPU MPOSKTUPOBAHUH, HATIAAKE U IKCILTY-
aTaluyu NPUMEHSIEMBIX YCTPONCTB.

Pasmepsl TumoBbix 1mikadgoB JomkHBI ObITE  2200%800%x600 MM  (BBICO-

TaXIUPUHAXTITYOHHA).

3.4. TpeGoBaHuUs K MOMEX03AIMIIIEHHOCTH, 0€30IIACHOCTH M IKOJIOTUH U3/1e-
auii P3A

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

Koucrpykius mznenunit P3A nomkHa obecrieunBaTh 3aIUTy OOCTY>KHUBAIOIIETO
NepcoHaga OT MOPAKEHUS AIEKTPUUYECKMM TOKOM B COOTBETCTBUHU C TpeOOBAaHUSMU
I'OCT 12.2.003-91, TOCT 12 2.007.0-75, TOCT 12.2.007.3-75, TOCT 26.205-88,
«IIpaBun TEXHMYECKON HKCILUIyaTallMM JJIEKTPUYECKUX CTaHUMU M cerer Poccuiickon

denepauumny.
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Texunyeckue cpencta (yCTpOHCTBA) AODKHBI YCTaHABIMBATHCA TaK, YTOOBI
oOecrneunBanach ux 0e30MmacHas KCIUTyaTalys U TEXHUYECKOe 00CITyKUBaHUE.

W3nenus ¢ nutanueM oT ceTH (IEpeMEHHOE HaNpsKEHHE) JTOJDKHBI UMETh CHT-
HAIM3AIMI0 BKIIOYCHHS CETEBOTO HAMPSIKCHHUS.

Bce meTtanmnnueckne 4acTu 3JIEKTPOYCTAHOBOK, KOPITyca 3JEKTPOOOOpY 0BaHUS
¥ METAJUIOKOHCTPYKILUH, KOTOPBIE MOTYT OKa3aThCs MOJ HalpsDKEHUEM, TOJUIekKaT 3a-
3eMJIeHHIO (YCTpoiCcTBO 3amuTHOrO 3a3emiieHus no 'OCT 12.1.030-81). Jlns 3a3zemuie-
HUS J0JDKHA UCTIOJIB30BaThCS 3a3€MIISIONIAs [ITMHA CUCTEMbI AJIEKTPOCHAOKEHUS U CH-
JIOBOTO AJIEKTPOooOOpynoBaHus. Bece ycTpoiicTBa AOMKHBI 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 1o +50°C 151 HEpEryaspHO OTAMIMBAEMBIX TOMEIICHUN;

- 110 BJIAXKHOCTH BO3AyXa — BepxHee 3HaueHue 80% npu +25°C s oranuBae-
MbIX nioMmenieHui u 98% npu +25°C 1 HeperyIsIpHO OTAIIIMBAEMBIX IOMEIICHUMN.

Hcnonnenne yctpoiictB P3A 1OMKHO UCKITIOYATh TPEOOBAHUS K HAIMYUIO MPU-
HYJIUTETHHON BEHTWISIIMM 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 npuHajuiesxkuoctedt (3UI), HeoOXoAMMBIX TSI MOHTaXKa, HAIAIKH, ITyCcKa, a
TaK)K€ TEXHUYECKOT0 OOCTY>KUBAHUS U peMOHTa cucTeMbl P3A.

OObeM 3amacHbIX YacTell JOJDKEH rapaHTHpPOBATh BBIMNOJHEHUE TPEOOBaHUH IO
TOTOBHOCTH M PEMOHTOIPUTIOJHOCTH cucTeMbl P3A B TeueHHE rapaHTUHHOIO CpOKa
AKCILTyaTaI1H.

B coctaB nmpuHAAIEKHOCTEN MOJKHBI BXOJIWUTH CIELHUATM3UPOBAHHBIE MPOBE-
pPOYHBIE YCTPONCTBA, HEOOXOIMMBIE JJI1 MOHTaXa, HaJIaJKu, MyCKa, TEXHUUYECKOro 00-

CILy’KUBaHUSI U PEMOHTA MPOrPAMMHO-TEXHHUUECKUX CPEACTB cCUCTEMBI P3A.
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TpebGoBanus Kk ynakoBke, MapKHpPOBKE, BPEMEHHON aHTUKOPPO3UOHHOW 3alIHTe,

TPAHCIIOPTUPOBAHUIO, YCIIOBHUAM M CPOKaM XPAaHCHHS BCECX YCTpOﬁCTB, 3allaCHbIX 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 N YIIAKOBKC JTOJI’KHBI OBITh OIIPCACICHBI B AOTIOBOPC HaA I10-

CTaBKYy 000OpY/IOBaHMUSI.

Hsm.

Koz.yy
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4. OOmue cBegeHNs 0 MPOEKTHPYEMOM 00beKTe

3ajmaHreM Ha NPOEKTUPOBAHUE MPEAYCMATPUBAETCS CTPOUTENHCTBO BETPOBOMU
anektpudeckoit cranuuu (BOC) ¢ BHyTpUILIONIaI0YHBIMU aBTOMOOMIBHBIMH J0pOTa-
mu «I'paxxnanckas BOC» makcumansHO# MormHocThio 100,1 MBT, koTOpast pacmnona-
raeTca Ha TeppuTopun KpacHoapMeicKoro MyHUIMINaIbHOro paitoHa Camapckoi 00-
JIACTHU.

Brimaua momntHocTn I'paxknanckoit BOC B ceTh OyAeT OCYIIECTBIATHCS IO Ka-
oenpHOM nuHUU 35 kB uwepes PY 220 kB, PY 35 kB I'paxxnanckoit BOC (cm. Tom
B3C000107.356.1.5-1MJ104.2.1). dnsa noaximroueHus: ['paxnanckoit BOC B PY-35 kB
I'paxxnanckoit BOC BeiaensitoTCs o/iHa TuHEeHHas siueiika morHocThio 100,1 MBT.

BTopbiM 3Tanom CTpOUTENbCTBA IPEAYCMATPUBACTCS YCTAHOBKA MOAYJIS yIIpaB-
nenus, Bkarodas PIT-35 kB, u /I9C 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
moays yrpasienusi, TCH u PII-35 kB. Moaynes ynpasnenus BOC npexacrasmisieT co-
00l KOMIUIEKTHO-OJIOUHBIA MOJYJIb, Pa3leNEHHBII HAa TPAHCHOPTUPOBOUYHBIE OJOKH-
KOHTEHHEPHI C TOJATOTOBIIEHHBIMU MEXOJIOYHBIMUA Y BHEIITHUMU CBSI3SIMH.

B coctaB moayins ynpasienuss BOC BXOaT Clieayromme OTCEKU:

- 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. Texnnueckue pemrenus no BbinojHenno P3A I'pa:xknanckoit BOC

Cxema pacnpezesieHusi yCTpPOHUCTB MH(OPMALIMOHHO-TEXHOJIOTHYECKMX CHCTEM
(UTC) no obmoTkam TpaHchOpMAaTOpOB TOKAa M HANPSHKEHHUS MPHUBEICHA HAa YepTeke
B5C000107.356.1.1.2-J103.3.01 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'paxknanckoii BOC

[Tepenaua momuoctu ot ['paxnanckon BOC uepes PY 220 kB, PY 35 kB
I'paxxnanckoit BOC mpoekTupyercs 1o IpyroMy TUTYIy ITPOEKTa.

Tutynom mnpoekra crpoutensctBa PY 220 kB, PY 35 kB I'paxnmanckoin 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 HAIPSKEHUS MPELYCMOT-
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 BbikitouareneM 35 kB (AYB);

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

- aBTomatnueckoe yckopenne MT3 u T3HIL.

Ha TCH ayig KOHTpoOJI TEMIIEPaTYypHOTO peKuMa MpeyCMaTpUBAETCSl YCTaHOB-
Ka CHEeIUaIN3UPOBAHHOTO 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 BIUSIHUEM PACCTOSIHUS JO MECTa MOBPEXKICHUS HA YPOBEHb
TOKAa TOBpexJeHUus Ha 3emito B cetu 35 kB BOC ¢ HU3KOOMHBIM 3a3eMIIEHUEM
HeWTpanu npuHATo penieHue He BBoauTh T3HII B siueiiky BBogHOTrO BbhIKItouaresns PII-
35 kB, 4T0oOBI HE yBEIUYMBATh BBIJEPKKY BPEMEHH CpaOaThIBaHUS 3alUT HA OTXOs-
nux auHusax oT PY 35 kB I'paxknanckoit BOC u Ha 3ammTe 3a3eMIISIOIIEro 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 3a3eMiisitoniero 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);

- TUCTAHITMOHHOM 3amuThl (/13);

- TOKOBAas 3amuTa HyJieBoil nocinenosarenbHoct (T3HII);

- TOKOBasI 3ammTa o0patHoi nocnenoatenbaocty (T30IT);

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

Hnsa 3ammtel mmH PII-35 kB mnpemycmarpuBaeTca jorvyeckas 3alldra IIAH
(JI3L), BeimonHsieMas B TepMuHaiax P3A BBOAHBIX BBIKIIOYATENICH U OTXOMSAIIMUX 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.

[Tonxmrouenue Tpanchopmaropa HanpsukeHus 35 kB k mmnam PIT 35 kB BbI-
MOJIHSIETCS Yepe3 pazbeAuHUTENb. BeposatHocTh Mextydaznoro K3 B oomoTtkax TH 35
kB ManoBeposTHO. He cymiecTByeT TUMOBBIX 3alllUT, KOTOPbIE ObI 3alUIIAIH TOJIHO-
neHHo oOMoTku TH ¢ HOpMUPOBAHHON YYBCTBUTEIIBHOCTBIO U OBICTPBIM JIEWCTBHEM.
Kak mokazan omeIT 3KCIUTyaTalyuy, 3TO HE NPUBOJUT K CYHIECTBEHHOMY CHHXKEHUIO
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 pasButHs: nepexona B mexaydasnoe 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: yerporctBoM P3A (MT3), ycraHoBiaeHHbIMU BO BBoAHOU sueiike PIT 35
kB; mpo6oil u3omnsiuu Ha 3eMito ocyuiecTsisercs 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, yctaHoBineHHbIX B siuerikax PIT 35 kB.

[IpoexkToM mMpemycMaTpyUBaETCsl MOJAKIIOUEHUE BBIXOJHBIX IEMEW aTyuKa JaB-
JICHUs 3Jerasza K TepMuHaiaMm P3A ¢ IeiCTBHEM Ha BBI30OB OT CUTHAJIOB «HU3KOE J1aB-
JIEHHE 3JIETa3a» U «BBICOKOE JABJICHUE DJIETA3a).

JlelicTBHE Ha OTKJIIOUEHME OT CUTHAJla «aBapUUHOE HABJICHUE 3JIeras3ay Ipeay-
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);
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- 71l OTCeKa COOPHBIX IIMH — Ha OTKJIIOYEHUE BBOIHOTO BbIkmtouatens PIT 35
kB.

Curnan «YPOB» ot MII TepMuHana 3auThl 1 CUTHAJI O CHW)KCHUM JaBJICHUS
aJjerasa B sSYEHMKE BBOJHOIO BbIKIOUaTens mnepepatorcs Ha PY 220 kB, PY 35 kB
I'paxxnanckoit BOC ¢ momomipo yCTpoiCTBa Mepeaayn AUCKPETHBIX CUTHAJIOB MO OIl-
TH4YecKkoMy Kabenro. MoryT ObITh mpuMeHeHBI ycTpoiicTBa ¢pupmsl MOXA — Momydb
nepenaun curHaioB mo Ethernet 8DI/8DO IOMIRROR E3210 u memmakoHBepTep
IMC-101-M-SC-T, a Takxe yctpoiictBo Gupmbl OOO «MHKeHEepHBIN 1IeHTp «DHEepro-
CepBHUC»» — MHOTO(QYHKIIMOHAIBHBIA H3MEPUTEIbHBIA MpeodpasoBarens DHUII-2-
45/100-220-A2E4x2FX-21 wim anajoru. JlaHHBIE YCTpOWCTBAa MPUMEHSIOTCS C JIBYX
ctopoH. CTpyKTypHas CXeMa BapuaHTa C MCIOJIb30BAaHHMEM OOOPYJIOBaHUS (DUPMBI
MOXA npusenena Ha pucyHke 1. Ilpu ucnonb3zoBaHuu BapuaHTa QUpMbI « DHEPro-
cepBucy, Moaysib DI/DO u MennakoHBepTep OyIyT 3aMEHEHBI HA OJTUH MHOTO()YHKITH-

OHAJIBHBIN U3MEPUTENIBHBIN MpeoOpa3oBaTeb.
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Pucynok 1 — CtpykTypHas cxema nepenauu curaaioB Ha PY 220 kB, PY 35 kB

MY B3L. PlI-35 «B.
Aueuka N°2 KA 35 kB
[paxdaHckas B30 - T paoxdoHckos

MM mepMunan P3A

B8oda

"HPOB" '.

"ABapuiroe
| CHUXEHLE 312030

Modyne DI/00

Meduaxkoxfiepmep

Onmokpocec

@

PY 220/35 kB lpaxdaxckou B3C. KPY 35 kB
Z cuw. Hyeuwa 0/ k poxdaxckoo B30

Onmokpoce

MeduakorBepmep

Madyme DI/00

"YPoB" f

"AbBapuiHoe
CHUXEHUE 3neza3a”

MM mepHuHan P3A

Bboda

I'paxxnanckoit BOC

ckoi BOC na PY 220 kB, PY 35 kB I'paxnmanckoii BOC otpaxken B Tome

[1naH npokJIagKu ONTHYECKOTo Kabens s nepenayu curaainoB P3A ¢ I'paxknaH-

B5C000107.356.1.5-11I10.

Jlns aBTOMAaTH3alMK JESITEILHOCTH TiepcoHana ciy0sl P3A mpemxycmorpeHo

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,

- IMETh JIMAIIa30H PETYIUPOBAHUS BRIICP)KKH BpeMEHU He MeHee 4eM ot () 10
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 YCKOPEHHE C PETYIIUPYEMOM BBIICPKKON 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 MTOCJIEI0BATEILHOCTH 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 BO3MOKHOCTh BBITIOJIHEHUS CTYIIEHEW HANIPaBJICHHBIMU;

- 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 BbIICPKKU 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 MHOTOYTOJIbHY IO XapaKTEPUCTHUKY;

- o0ecreunBaTh MYCK 3JEMEHTOB BPEMEHHU KaXKJOW CTYNEHU TOJIBKO OT COO-
CTBEHHBIX U3MEPUTEIbHBIX OPTaHOB,;

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

- IMETh BO3MOKHOCTh HE3aBUCHUMOTO BBOJIa/ BEIBO/IA KAXK/IOW CTYTICHH,
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- UMETh JIMANa30HbI PETYINPOBAHUS BBIICP)KEK BPEMEHHU W CONIPOTHUBIICHHUM 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 0omee 0,1 Lyoy;

- UMEeTbh OJIOKUPOBKY MPU KaYaHUSAX U BOZMOXKHOCTH (IT0 BHIOOPY IMOJIH30BATES)
OJIOKUPOBKH JIFO00I CTYTICHU;

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

- UMETh BO3MOXXHOCTh OJIOKMPOBAHUS JIFOOOH (IO YCMOTPEHHUIO MOJIb30BATEIs)
CTYNEHH OT BHEUTHUX U/WJIM BHYTPEHHUX CUTHAJIOB;

- OCYIIECTBIIATH ONEPATUBHOE YCKOPEHUE OJHOM U3 CTylNeHe (10 YCMOTPEHUIO
MOJIb30BATEIs) C pEeryupyeMoit B rpenenax He MeHee (0-5) ¢ BBIIEPKKOH BpEMEHHU OT

BHCIIHCTO CHMI'HAJIA.

5.2.6. TpeOoBaHusi K aBTOMAaTHKE yIpaBJjeHus BbIK/JI04YaTeaeM (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 BKJIFOUEHUE-OTKJIIOUCHKE BhIKIIIOYaTessi ¢ APMa aucnietuepa;

- 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 TuCKpeTHBIX CUTHAJIOB MCIPABHOCTH U PabOThI BbI-
KJIF0YaTeNsl, ero NpuBoOja, aBTOMAaTUKU U OJIOKUPOBOK, pacnonoxeHHbix B LITYB. Tlpu
HeucrnpaBHoctd ACY TII momkHa mpemycMaTpuBaThCA BbIada OOOOIIEHHBIX BHU3Y-
aJbHBIX ¥ 3BYKOBBIX CUTHAJIOB B OJIOK 3ByKOBOI CUTHAJIM3AlINH;

- perucTpanuu — (pUKCcaIi BO BPEMEHHU BCEX BBIIICTIEPEUNCICHHBIX CUTHAJIOB C

BO3MOKHOCTBIO cunThiBaHus 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 YIPABICHUE JIOJHKHO OCYIIECTBIATHCS OT KIKOYEH, PACIOJIOKEHHBIX Ha
naHenu yrpasieHus. [Ipu 3Tom mikadbl, Ha KOTOPBIX pacIoyiararoTcsl OpraHbl MECTHO-
r'O YIpPaBIICHHUS, JOJKHBI UMETh MHEMOCXEMY SIYEHKH BBIKITIOUATEIIS.

3amuThl JOJKHBI IEMCTBOBATh HA OTKIIFOUEHHUE BBIKIIIOYATENIEH TOMUMO MUKPO-
IIPOLECCOPHBIX TEPMUHAIOB YIIPABIICHMS, HEIOCPEACTBEHHO HA JJIEKTPOMATHHUT OT-
KIJIFOUCHUSL.

JIro0oe nelicTBUE HA BBIKJIIOUYATEINb (BKIIOUCHHUE WM OTKIIIOUECHHE) JOJKHO aB-
TOPU3UPOBAHHO (PUKCHPOBATHCA JTHMOO aBTOMATUKOM BBIKIIIOUYATENS, JTUOO 3aLIUTOM, C
pactdpoBKOl BpEMEHU OTKIIIOYEHHUS U C BO3MOKHOCTBIO CUMTHIBAHMS ITOU MHQOP-
maiua B ACY TII. IIpoxoxaeHue MUMITyJIbCOB BKJIIOUEHUS W OTKJIIOYECHUS MO LECMH
KaXKJIOTO JIEKTPOMArHuTa JI0JKHO (PMKCUPOBATHCA aBapUUHBIMU 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 ynpaBieHHs] BBIKIIOUYATEISIMU JOJKHA OBITh COIJIACOBAHA C 3aBOJCKOM
MHCTPYKIIMEH Ha BBIKJIFOYATEh B YaCTH:

- YCIIOBUH, HEOOXOIMMBIX IIJIsl TOJXBAaTa MMITYJbCA KOMAaHJIbl Ha OTKJIIOYCHHE
BBIKJIFOYATEJsl, TapaHTU (PUPMBI TTOCTABIIMKA BBIKJIIOUATEIS TTPU OTCYTCTBUM MMOIXBa-
Ta;

- MOIIIHOCTUA Ha Pa3pblB BBIXOJHBIX KOHTAKTOB pejie 3allUT (CIOCOOHOCThH BHI-
Jep>KUBaTh TOKHU 3JIEKTPOMArHUTOB OTKJIIOUCHUS MPU OTCYTCTBUU IMOAXBATa UMITYJIbCa
OTKJIFOUCHHS);

- HEOOXOJMMOCTH BBITIOJIHEHUS 3aIUThI AJIEKTPOMAarHUTOB YIIPaBJICHUS OT JJIH-
TEJIBLHOIO MPOTEKAHUs TOKA MPU HEUCIIPABHOCTHU BBIKJIFOYATES;

- HEOOXOIUMOCTH CHTHAJU3AINK CHIDKCHUS TEMIIEPATypbl HUKE KPUTHICCKOM

(TIpu HEUCIIPAaBHOCTHU 00OTpEBA).
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[{en0oCTHOCTh LENMM KaXXIO0r0 3JEKTPOMArHUTa JOJKHA KOHTPOJMPOBATHCSA WH-
JTUBUYyaJIbHO, B TOJOXKEHUU 3aMKHYTOTO COCTOSIHMSI OJIOK KOHTAKTOB BBIKIIIOUYATEIS
COOTBETCTBYIOIIEH LEIIH.

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

HE00X0IUMO MCIOJIb30BaTh COOTBETCTBYIONIYIO (DyHKIIMIO B TepMHuHanax P3A.

5.2.7. TpeooBanue k pynkuuu YPOB

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

YPOB nomxHo:

- OCYLIECTBJISATh KOHTPOJIb ITOJ0KEHUS BBIKIIFOUATENS C IIOMOIIBIO CIIENUAIBHBIX
OPraHoOB TOKa, BPEMs BO3BpaTa KOTOPBIX MPU PA3MbIKAHUU MAKCUMAJIbHOTO TTEPBUYHO-
0 TOKa BBIKJIIOYATEIEM M HAJWYUU IMEPUOJUYECKH 3aTyXaroUlero TOKa HE JOJKHO
npesbimath 20 mc;

- UMETh JIOTUKY IyCKa, 00ECIEeUNBAIONTYI0O HAJIC)KHOE OTKIIFOUEHUE BBIKJIFOYATEsS
MIOBPEXKJICHHOIO MPUCOCIUHEHUSI U MPEAYCMATPUBAOIIYIO YIECpPKAHUE OT pElIe TOKA
YPOB nyckoBOTo curHaja oT 3aIlUT ¢ BO3MOXXHOCTBIO PETyJIUPOBKU B auamna3one (0-
100) Mc BpeMeHM 3alIOMUHAHUS ITyCKOBOT'O CUTHAJIA ITOCJie Bo3Bpara pene Toka YPOB;

- obecrieunBath BO3Bpat TaitmepoB YPOB mnpu ycrnemHomM OTKIIFOUeHUH BBIKITIO-
yaTeJieu, onpenessieMOM M0 BO3BPATy TOKOBBIX OPraHOB;

- UMETh BO3MOXKHOCTh PEryJIMPOBaHUS MapaMeTPOB CpadaThIBaHUS TalMEPOB 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-

BaHMS U CHCTEM CBSI3M JIEKTpPOCETeBBIX 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 BCErO CPOKa CITy>KOBbI MOABEPraroTCs AIEKTPOMAarHUTHBIM BO3JEHCTBUSAM
paszHoro Buaa. HeBeinosHenue ycinoBuit OMC NpUBOIUT K NOBPEKAECHUIO BTOPUYHOTO
000py/I0BaHusl, HEMIPABIIIBHBIM JIEHCTBUAM (0TKa3aM, U3JIMIITHUM WM JIOXKHBIM cpaba-
ThIBaHUSIM) YCTpoHcTB P3A, nepekpbiTrio n3onianuu kabeneil BTOpUyHOW KOMMYTaI|H
U KJ1eMM mkadoB BTOPUYHON KOMMYTalMu, cO010 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, IPU KOTOPOM HAaMOOJIbIINE BO3MOXKHBIE YPOBHH 3JEKTPOMATHUT-
HBIX BO3/CHCTBHI BCEX BUJIOB Ha OOBEKTE DJIEKTPOCETEBOTO X0O3MCTBA HE MPEBBILLIAIOT
JOIYCTUMBIX 3HAUEHHH JIJIs1 KaKJO0r0 KOHKPETHOrO BTOPUYHOTO 000pYAOBaHUS.

Jns npucoenuuennii PI1-35 kB ['paxxnanckoit BOC npeaxycMOTpeHbI 3alIUTHI HA
MHUKPOIIPOLIECCOPHOM 37€MEHTHON 0a3e, KOTOpble MO JOMYyCTHUMbBIM 3HAUCHUSM HM-
MyJIbCHBIX TOMEX, TPEOYIOT COOTBETCTBYIOIIECH 3alIUThl BTOPUYHBIX LEMEH OT UMITYJIb-
CHBIX ITIOMEX.

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

— IMIPUMEHEHHUE PKPAHUPOBAHHBIX Kabelel u kabesel ¢ MeTauTnIecKoi OpoHEN;

— 3a3eMJICHHE 3KPAHOB KOHTPOJIbHBIX Kabenel ¢ 00enx CTOPOH ¢ MPUMEHEHUEM
CIIEHHAIBHBIX 3KMMOB UJIN Pa3bEMOB;

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

TexHuYecKue pemeHus Mo 3a3eMIIIIOIIEMY YCTPOMCTBY M MOJHHUE3ALUTE pac-
cmoTpensl B Tome BOC000107.356.1.1.2-NJ103.1.

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

HHUTHas1 COBMCCTUMOCTDb 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 HANPSAKEHUS

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
pazbeaunutenelt (P) u 3azemmsroniux Hoxei (3H).

OmnepatvBHasi OJJOKMPOBKA BBIMOJHEHA C YYETOM 3aBOACKON MeXaHUYECKOU 0J10-
kupoBku Mexy P u 3H oanoiit stueitku KPY. OBP He nomxHa qonmyckath BO3MOKHOCTh
BriroueHus 3H ceknum mmH, ecnu P siueex orxomamumx auHuA 10 BOY n/mnm sueiikn
BBOoJa 35 kB BrintoueHsl. Taxxe OBP He noiKHA AOMyCKAaTh yIpaBiI€HUE pa3beIUHU-
TEJSIMH SIYeEK OTXOIAIUX JUHUK 10 BOY w/mmm sdeiiku BBoga 35 kB npu BKIIOUYEH-

HOM noJjioxkeHnu 3H CCKIIMHU IIIMH WX BKIIOYCHHOM BBIKJIFOYATCIIC BBOJA.

5.4. IIporuBoaBapuiiHasi aBTOMATHKA

Ha ocHoBaHMM pacu€ToB, BBHINOJHEHHBIX B 0TYETE «CXEMBI BbIAAYM MOIIHOCTH
BETPOIJIEKTPUUYECKUX CTaHLUM. JTan 2. Pa3paboTka cxeMbl BbIJaYM MOIIHOCTH [ pax-

nanckoit BOC (Bapuant 220-3 ¢ BOY 4,55 MBT) ¢ yrounenuem TpeOyembIX Karu-
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TaJIbHBIX BIJIOXKEHUI)», YCTAHOBKA YCTPOMCTB IMPOTHUBOABAPUKWHON ABTOMATHKHU B IIPU-

neraromeit cetu 110 kB u BrIte HE TpeOyeTcs.

5.5. He3aBucumasi perucTpanusi aBapuilHbIX COOBITHH

Ha I'paxnanckoit BOC B wactu PII-35 kB npemycmaTtpuBaeTcst BEIIOJHEHUE He-
3aBHCHMOM CUCTEMBI PETrHCTPAllN ABAPUHHBIX COOBITUH.

[Toncucrema PAC cocrout u3 mkada aBronomuoro PAC, koTopsiii pacmosara-
eTcsl B moMelleHnn cucreM Monayina ynpasinenus BOC, u peructpaTopoB aBapuiHBIX
coOBbITHH B cocTaBe ycTpoilcTB P3A.

[Toncucrema PAC npeana3zHayeHa Juisi HAKOIJIEHUS U MPECTaBICHUS HHPOpMa-
MU O MPOLECCEe BO3HUKHOBEHMS, Pa3BUTHM W JINKBUIALMU aBAPUMHBIX CUTyaluil Ha
OCHOBHOM 3JIEKTPO0OOpYyJ0BaHUM NoAcTaHIMU. Ha ocHOBe 3T0i MHpOpMAaIK T0KHA
00ecreynBaThCsl BOBMOKHOCTh ONPEIETIEHUs IEPBONPUUNHBI OTKIFOUEHHS] 000py10Ba-
HUS U OLIEHKA IPaBUILHOCTU paboThI ycTpoiicTB P3A.

PAC nmeeT BO3MOKHOCTh aBTOMAaTHYECKON NIEPEAAUM PE3YIBTATOB PETUCTPALIMN
(ocumsiorpamMm), B TOM 4ucie ocuuiiorpamm ¢ tepmuHanoB P3A, Ha cepsep PAC nns
JaJIbHEHIIIET0 apXUBUPOBAHUS, a TaKXKe OTOOPaKEHUs JaHHBIX U PETPOCHEKTUBHOTO
aHanuza cpeactBamu APM umxeHepa cimyx0bl P3A, a Takke nmocienyolieil nepeaadu
B 1ieHTp ynpasieHus BOC u PIIY B dopmate Comtrade. Ha APM P3A nomkHO OBITH
ycTaHoBlieHO crnenuanuzupoanHoe [1O mis otoOpakenus u ananu3a gaHHbIX oT PAC
u tepmuHanoB P3A B popmare Comtrade. Ilepenaua faHHBIX OCYIIECTBIISIETCS IO CETH
ACY TII I'paxxnanckoit BOC.

Kpurepuu nycka u 3HaueHUs yCTaBOK BblOMpaioTcs B cooTBercTBuM ¢ ['OCT P
58601-2019 «Enunas sHepreTnueckas CUCTEMa U U30JMPOBAHHO pabOTAIOIIUE PHEPTO-
cucteMbl. OnepaTUBHO-AMCIETYEPCKOE yIIpaBieHue. PeneiiHas 3ammra 1 aBTOMaTUKa.
ABTOHOMHBIE PETUCTPATOPHI aBaApUUHBIX cOObITUI. HOpMBI 1 TpeboBaHUs» U cOriaco-
BBIBAIOTCS 3aKa3YMKOM.

[lepeueHb aHAIOTOBBIX U JUCKPETHBIX CUTHAIOB OXBaTbIBaeMbIX cucteMor PAC

npeacTaBiieH B Tabnaunax 1 u 2.
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Ta6numa 1 — [lepeueHb aHAJIOTOBBIX CUTHAJIOB, TiepeaBaeMbiXx B PAC

EN

Ne HauMeHoBaHue cur- HUcrounuk | IlpueMHuk
Tun npucoeauHeHus
n/n HaJIa CHUI'HAJIa CUrHAJIA
Hanpsixenue ¢assl A -
1
Ua
Hanpspxkenue ¢azbr B -
2 Ub
TH 35 kB I'paxnanckoi Hanpsoxerue gasbi C - TH oOMoTKH
3 |BOC Uo 0,5 u 3P
4 Hanpsixenune 3U0
5 Yacrora anexrpuue-
CKOro ToKa - f
O | TCH 35/0.4 kB PIT 35 kB [LOX QaseL A - 12 TT o6moTKa
! ['paxxnanckoit BOC Tox aswi B - 1b SP
8 DI Tox dasze1 C - I
9 | KJI PIT 35 kB I'paxxnan- | Tok ¢a3er A - 1a
10 | ckas BOC — PV 220/35 | Tok ¢ase1 B - Ib gg obmoia
11 | kB I'paxnanckoit BOC Tok ¢azel C - IC Moy s
12 | KJI PIT 35 kB I'paxxman- | Tok ¢assl A - la TT o6MoTKa
13 | ckas BOC — BDY-8- Tok dasel B - Ib 5p ylpasJie-
14 | BOVY-11 Toxk ¢ase1 C - IcC st BAC.
15 | KJI PIT 35 kB I'paxkman- | Tok ¢a3br A - la TT o6MoTxa
16 | ckas BOC — BOVY-16- Tok dase1 B - Ib 5p Tlomerme-
17 BHYVY-22 Tox (1)331)1 C-lc HUE CU-
18 Hampsixenue dasst A - | [llunka cra-
Ua OMIM3Upo- CTCM.
19 | ¢ MBI Hanpsioxenue ¢gassl B - | BaHHOTO Mkagp PAC
Ub HaTPSHKECHUS
Hanpsixenue ¢assl C -
20
Uc
Hampsixenue dasst A - | [llunka cra-
21
Ua OMIM3HUPO-
o Hanpspxerue ¢as3el B - | BaHHOTO
2 22 | CI'D UBII2
2 Ub HaMpsKCHUS
3 Hanpsixenue ¢assi C -
& 23
Uc
Hanpsixenue +U or-
24 HOCHUTEIIBHO 3eMJH |
g S — [[Tnakn
3 COIIT 1 c.m. HaIPSKEHUST
g Hanpsoxenue -U oTHO- | _
3 =220 B
= 25 CUTENBHO 3eMiH |
CEKITNH
8
=3 /lucm
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Ne HaumenoBanue cur- | MHcrounuk | Ilpuemuuk
Tun npucoeanHeHUs
n/n HaJIa CHUIrHaJja CHUIHaJIa
Hanpsxenune +U ot-
26 HocuteabHo -U 1 cek-
JR05051
Hanpsxenune +U or-
27 HOCHUTEIBHO 3EMIIA 2
CEKIIUH
Hanpsixenue -U oTHO-
28 | COIIT 2 c.m. CHUTEJILHO 3eMJIH 2
CEKIIUH
Hanpsxkenune +U ot-
29 HocuteabHo -U 2 cek-
1075051

Tabnuna 2 — [lepeyeHb TUCKPETHBIX CUTHAJIOB, MepeaaBaeMbix B PAC*

Hsm.

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

Ne | Tunm npucoeauHe- IpuemHuk
HaumeHoBaHMe cUTHAJIA
I HUA CHIrHAJIA
1 BrikirouaTens BKIIFOYEH
2 Briktouarenb OTKIIOUEH
TCH 35/0,4 xB PII-
3 CpabaTbiBaHe TepMUHATIA
35 kB MV I'pax-
4 HewncnpaBHOCTh TepMHUHAIA
naHckasg BOC
5 CpabatsiBanue YPOB
6 ABapuiiHOE CHUKEHUE dJIera3a Monyib
7 BrIkirrouarenns BKIIFOUCH YIIpaBJICHUS
8 | KJPII-35 kB MY | BeikimouaTenb OTKIIIOUEH BOC. Ilo-
9 |I'paxnanckas BOC | CpabaTsiBaHHe TepMUHATIA MEIIEHNE
o 10 |-PVY-35kB I'pax- | HeucnpaBHOCTH T€pMHUHATIA CUCTEM.
2l | 11 | manckoit BOC CpabatpiBarue YPOB Llkag PAC
< 12 ABapuilHOE CHUYKEHHE dJIeraza
13 PazbequHuTenb BKIIOUEH
g KJI PIT 35 kB
IS 14 PasbequHUTENh OTKIIIOUEH
N I'paxxnanckas BOC
S 15 CpabatpiBaHe TepMHUHAIA
—BDVY-8-BOV-11
16 HeuncrnpaBHOCTh TEpMHHAIIA
)
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N3zm.

Koz.yy

/lucm

Nedox.

Todn.

Aama

/lucm

Ne | Twun npucoeaune- IIpuemMHuK
HaumeHoBanue curuaja
i1 HUA CHI'HAJIA
17 ABapuitHOe CHIIKEHHE dJIerasza
18 Pa3bequHuTenb BKIIOUEH
16 | KJI PII 35 xB PazbpenuanTens OTKIIIOUEH
17 | I'paxnanckas BOC | CpabarbiBaHue TepMuHaia
18 |- BDVY-16- BOVY-22 | HencnpaBHOCTH TepMUHAIIA
19 ABapuiiHOE CHUKEHUE 3JIera3a
20 | COopHbIe NIMHBI ABapuilHOE CHUKEHHE dJIeraza
21 Asapus cetu (UBII1)
22 ABapus npeodpasosareins (UBII1)
23 Asapus Ab (MBII1)
24 O6mas neucnpasHocts (UBII1)
CIa
25 Asapus cetn (UBI12)
26 ABapus npeodpazosatens (UBI12)
27 Aapus Ab (MBII12)
28 O6mas neucnpaBHocts (MBI12)
29 Hapymrenre n30as1un Mexay MMoJTro-
camu
30 Hapyiienve n30as1un Mexay MmoJto-
COM «1+» U 3eMJIei
31 Hapyiienve n30as1un Mexay MmoJto-
COM «-» W 3eMJIen
37 COIIT O0600111eHHBIN CUTHAII cpa0aThIBAHUS
2 3alMTHOrO anmapara B uenu Ab
3 33 ABapus cetu
-
b 34 Heucnpasuocts 3BY-1
35 Hencnpasrocts 3BY-2
3 36 OO01mmas HeMCIPaBHOCTh
8 *TIpumedyanne — CIUCOK CUTHAJIOB MOKET OBITH YTOUHEH Ha CTaJuH pabouyero
IPOEKTUPOBAHUA.
)
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PAC nomxeH uMeTh BO3MOXKHOCTh MOJKIIOYEHUS JIBYX MCTOYHUKOB MUTAHUS C
ABP ¢ xirouom BbIOOpa MUTAHMS.

OcHoBHBIE TexHUYecKue TpeboBanus k PAC:

- IOTPEITHOCTH 3amucy mapameTpoB He Oonee 0,5 %;

- TOYHOCTh MPUBSI3KH COOBITHI K €IMHOMY (aCTPOHOMHYECKOMY) BPEMEHU — HE
xyxe 1 mc;

- 4acTOTa JUCKPETU3ALMHN PETUCTPUPYEMBIX aHAJIOTOBBIX CUTHAJIOB — HE MEHEE
2400 I';

- BpeMs 3alliCH aBapUHHBIX COOBITHH (JOaBapUHBIX, aBApUHUHBIX U IOCJeaBa-
pPUIHBIX) — HE MEHEe 7,5 CeKYH/I;

- IMana3oH 3alMuCcH MaKCUMaJIbHO BO3MOKHOI'O 3HAYEHUS TOKA JIOJKEH OBITh pa-
BeH He MeHee 40 3HaYeHMSIM HOMHHAJIBHOIO TOKa, @ MAKCHMaJIbHO BO3MOXHOTO
HaIPsDKEHUS HE MEHEE TPEX 3HaYECHUH HOMUHAJIBHOIO HAIIPSKEHUS;

- UCIIOJIb3YEMbIE€ PErHCTPATOPHI JOJKHBI OBITh ATTECTOBAHBI KaK CPEACTBA U3MeE-
PEHUS U MOJKIIIOUEHBI B COOTBETCTBUU C TEXHUYECKUMH TPEOOBAHUSIMM Ha MOJKIIOYE-
HUE TI0 BUJIaM 3allMT U HaIIPSKEHUMH;

- mepeiaya HH(POpMaAIMU PErUCTPALUU aBAPUIHBIX COOBITUI JTOJKHA OCYIIECTB-
JSATHCS B COOTBETCTBUU C TPeOOBAaHUSMHU K KaHAJIaM Iepeaayd TeXHOJIOTMYECKON MH-
dopmannu;

- perucTpaTopbl AOKHBI OBITH MAcIITAOUPyEMbIE MO BUAAM MHTEP(PEHCOB s
CONPSKEHHUSI C KaHAJIAMU MEPEJayu 1aHHbIX.

Nudopmanuss 006 aBapuiHBIX COOBITUSAX NOJKHA XPAHUTHCS Y YYaCTHUKOB Oa-
JAHCUPYIOILETO PbIHKA HE MEHEe 3-X JIET.

VYerpoiictBa PAC nommkHbl yaoBIETBOPITHL BceM Tpeboanusm 'OCT P 58601 -
2019 «Eaunas sHepreThyeckasi CUCTEMa U HM30JIMPOBAHHO pabOTAIOIIUE YHEPIOCHUCTE-
Mbl. OrnepaTUBHO-IHMCIIETYEPCKOE yIpaBieHue. PeneliHas 3ammra U aBTOMaTuKa. AB-

TOHOMHBIE PETUCTPATOPHI aBapUMHBIX COOBITHI. HOpMBI 1 TpeOoBaHMS.
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5.6. Pacuer Harpy3ku BTOPHYHBIX leneil TpaHcopmaTopoB Toka s P3

HomunanbsHbie mapaMeTpbl BTOpUUHBIX 00MOTOK TT, HCIIONIB3yeMBbIX ISl BKITIO-
yeHust P3, 000CHOBBIBaIOTCS pacu€ToM Ha JAOMYCTUMYIO MOTPELUIHOCTh B YCIOBUSX K.3.
C yuéroMm daktraeckoir Harpy3ku TT it pereiftHol 3amuThl TOJDKHBI 00eCTIeYBaTh
CHEAYIOLIUE YCIOBUSL:

- TOUHYI0 pa0OTy U3MEPUTENBHBIX OpraHoB P3 B KOHKPETHBIX PACUETHBIX YCIIO-
Busix. [Ipu 3TOM monHas morpemHocTh He 1oibkHa mpeBhImaTh 10% (Kiozon > Kiopaca);

- HaACKHYI0 pabOTy KOHTAaKTOB M3MEPUTENbHBIX OopraHoB P3 mpu Makcumanib-
HOM Toke K3 B ycioBHsIX OBBITIICHHBIX MOTPEITHOCTEH (Tyaxe < Fron);

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

YeaoBue Kiogon = Kiopacu

[Tposepka TT nHa 10%-nyto nosiHyt0 norpenrHocTs (ycnoBue € < 10%) BbINOI-
HSETCS 110 HOMUHAJIBHBIM MapamMeTpaMm (HOMUHAIIbHOE 3HaUeHue Z,; P HOMUHAILHON
KPaTHOCTHU TOKa Ky) ¥ OIICHUBAETCS CIICIYIONIUM YCIOBUEM

klO;{on > klOpacq, (51)

7€ Kiogon — JOMyCTHMasi KPAaTHOCTh TOKAa B YCJIOBUSAX (DaKTHUYSCKON HarpysKH,
paccuuTbiBaercs 1o dpopmyie (5.3);

Kiopaca — TIpeZIENbHAST KPaTHOCTH U Pacy€THOTO TOKa, ompeaensercs mo ¢op-

MyJie

I acu
klOpacq: = ) (52)

lrnom

r1e lipaca — pacCYETHBIN TOK K.3., TP KOTOPOM J0JIKHA ObITh oOecnieueHa pabora

in

g TT ¢ morpemHocthio € < 10%. Onpenensercss TUIIOM 3aIlUThI, i1 TOKOBBIX 3aIlUT

b

B ~

3 Kak npaBuiio paBeH 1,1xlyc, (rae lic, — mepBUYHBIN TOK cpabaTbIBAHMS 3aIUTHI), AJIs
b depeHIrnanbHbIX 3alUT ONpeIeseTcss HanOoJbIIUM TOKOM BHelHero K3, A;

g | 1om — IEPBUYHBIN HOMUHATLHBINA TOK TT, A.

S}

3

,§ k _ ZZ + ZH()M

= 1000n — “Mnom 7 7 ) (53)

2 + H.gpaxm.pacy
rne Kyon — HOMUHANIBHAS TIpeIeTbHAst KpAaTHOCTh 0OMOTKH TT;

S

E
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g B3C000107.356.1.1.2-1/103.3-113 37
Usm. | Kon.yy| lucm | Nedok.| [lodn. | Aama




Bsam uHB N2
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[ 36

Z, — TIOJTHOE COTIPOTHBIICHUE BTOPUIHOU 00MOTKH, OM, OPUEHTUPOBOYHO TPH-
HuMaetrcs Zy = 0,2 X Zyoy;

Zy0n — HOMUHAJIBHOE COMIPOTUBIICHUE HArpy3Ku BTOpuuHOM 0OMOTKH TT, OMm;

Zy paxr.paca — (PAKTHYIECKOE CONPOTUBICHUE NPUCOETUHEHHON Harpy3ku, Om. 3a-
BUCUT OT cXeMbI coeuHeHust 00MoTOoK TT, a Takxke BHJ1a MOBPEKIACHUS, pAaCCUUTHIBA-
etrcst o popmynam (5.4 u 5.5).

Jlia citydas coequHenns TT u Harpy3ku B MOJHYIO 3B€31Y Zy gaxr.pacu, B 3ABHCH-
MOCTH OT BHjia noBpexaeHus (3d. unu 1¢. KOpoTKoe 3aMbIKaHUE) MOXKET OBITH pac-

cyuTaHa 1o popmyie

(347) — p ) IKaée,m ) kme/wn + Z

H.¢hakm. pacu S

Z pene + Znep, (54)

Kxabens

“lxagens Kremn
ZH.Cl)aKT.paC‘-I(]‘Cl)') =2 (pe—) + Zpene + Znep1 (5.5)

KabeJist

rJe p — yaelbHoe conpotuBiaeHue meau, 0,0175 OM-MM?/M;
lca6ens — JUTMHA KOHTPOJILHOTO Kadess or TT 1o MecTa yCTaHOBKHM 3allTUTHI, M;
Sragens — CEUEHUE KOHTPOJILHOTO Kabels, MM?;

Kievn = 1,2 - TeMIIepaTypHbiii K03 duiinenr;

Z pene — COIIPOTUBIIEHNE pelle 3alluThl B (pasHoil nenu, Om. [Ipunumaercs compo-
TuBJIieHHnEe oHOTO MoayJist Toka MII yerpoiicte ~ 0,028 Owm (0,2 u 0,5 BA) ans noa-
xiroueHuss MII repmunana P3A u PAC npu I, = 5 A. Taxxke 3aBUCHT OT KOJIMUECTBA

MOAKIIOYEHHBIX K 00MOTKe TT ycTpoHCTB;

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

YeaoBue fuaxe < fron
[Tpu mpoBepke TT 1o ycnoBuio foacy < fron ONpenensercs 3Hauenne 0600IICHHO-

ro ko3¢ duimenta A o popmye

A = Lo (7.6)

klOgon’
rac kMaKC pPaCCUHUTBIBACTCA KaK OTHOIICHHUC MAKCHUMAJIBHOI'O IICPBUYHOI'O TOKaA
IpH K.3. B HA4YaJjIe 3allMIacMOil 30HbI K MIEPBUYHOMY HOMUHAJILHOMY TOKY TpaHchop-

Martopa Toka 1o ¢popmysie
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37,

I e
kmakc = M (7'7)

lnom

[To mony4YeHHOMY 3HAYEHHUIO A OINpeaeNseTcs pacueTHas TOKOBAs MMOTPEIIHOCTh
fpaca M0 3aBuCHMOCTH f=y(A) [cMm.12].

3nadeHue Ty U1 TOKOBBIX 3aIIUT IPUHUMAETCS paBHBIM 50%, 1is quddepen-
muajgbHbIX 321Ut 10%.

JInst HeHanpaBJIEHHBIX TOKOBBIX 3aIlIUT B MUKPOIPOLIECCOPHBIX Os0Kkax P3A mo-
IpelHOCTh TpaHnchopmaTopoB Toka mpu K3 B Havane 3amuiaemMoil 3006l HE HOPMHU-
pyeTCs BCJEACTBUE YCTOMYMBOCTH aJITOPUTMOB HHUGPPOBOMl 0OpabOTKU CHUTHANIA K

HaCBbIIIICHUIO TpaHC(bOpMaTOpOB TOKaA.

YeaoBue Uzyare < Uzzon

OTCyTCTBHE OINACHBIX TMEpPEHANPsHKEHU Ha 3akuMmax BTopuuHas oomotku TT
poBepsieTcs o GpopmyJie

U2Ma1<c < \/2U2;[oru (58)

rie Ujzpen — MPEAENbHO JAOMYCTUMOE 3HAYCHHE HAMPSHKEHUS HAa 3aKMMax BTO-
puuHoii oomMoTku TT, mpunumaercs 1000 B;

Usyake — HAMIPSKEHUE HA 3aKUMax BTOPUYHON 00MOTKH TT mpu MakCcCHMalibHOM
TOKE KOPOTKOTO 3aMbIKaHHSI.

3HadyeHue Uy, OnpenenseTcs no ¢popmyie

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

_ Iq _ 14
- \/7 X ==X IZHOM X ZH.(l)aKT.paC‘{ - \/E X === X ZH.(l)aKT.pacq (59)

1HOM nrr
rae M. —Koadduument tpanchopmanuum TT.
Pacuéter ms BTOpUYHBIX 0OMOTOK COOTBETCTBYIONMX 11 mpuBEIeHB HA yep-

texxe BOC000107.356.1.1.2-MJ103.3.08.

[Tpu pacuére nusmepurenbubix 00MoToK TT npoBepsieTcss HaxoxIeHue pakTuye-
CKOI1 Harpy3ku oOMOTKH B nuana3zoHe 25-100% oT HOMHHANBHOM, YTO SBIIAETCS HEOO-
XOJUMBIM ycioBueM st paboTsl TT ¢ 1omycTuMbpIMU NOrpelIHOCTAMU. Pacuér uzme-

putenbHbix 00MoTOK TT mpuBenén B rome BOC000107.356.1.1.2-NMJ103 4.
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5.7. Pacuer nmo onpeaeJeHNI0 MOIIHOCTH TPAHC(OPMATOPOB HANIPSAKEHHUS

OpHEHTUPOBOYHBIN pacyéT MOIIHOCTH BTOPUUYHBIX 00MOTOK TH BBINOIHEH 1S
P3A u u3zmepenuil u He oXBaTbIBaeT BOIpockl BbiOOpa TH ¢ Touku 3peHus ux cob-
CTBEHHOU TEPMUYECKOM U TUHAMUYECKONW CTOMKOCTH, a TaKke TpeOOBaHUN YCTPONCTB

ANNC KVO.

Pacuétel mpeacTaBieHsl B Tabnuie 3.

Taomuma 3 — Pacuér oomoroxk TH 35 kB

:é 1 :Ia 1 1 = UI: | >=/-\ 1 H:
2252 |§2|E%8 |0 Ez
= = 2 © S E Bl m 2 S|l 7r =
S = 0w Y| = & = s o © o 2 .| &
=) 2| = S < X S| B a2 5 S o =
= = Sl = = &l =5 T & 2 3 x| E 5| E H
= 2| s 2| = § s| 2 E = & =2 Rl e gl "o ~
S -~ S Clo e 5|l @ EE|lwg B E o a4~ a = A&
= S R EEIEE -
3} S| 5 5le o= 8 o 2|8 258 8 %3
> S o © = 8| & =l = = o = 2| =8
= | S al & Z| & 2 o = S S
= =55 67| 55Elz8- 5|53
&
= = |Fg |FEFg8E |=°|=3
mr. | BA BA BA BA BA BA
Yerpoiicteo ACY
4 0,2 -
TIT
PAC L 0.5 7,5 05 2,5 20 20
N3mepenus 1 | 4.2 ’ - ’
P3A BBOma 35 xB 1 0,5 0,5
P3A KJI 35 xB 2 0,5 0,5
P3A TCH 35 kB 1 0,5 0,5

Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

M3 Ttabnuipl 3 BUAHO, YTO HOMHHAJbHAs MOIIHOCTEL TH ¢ OGonpmmM 3amacom
MpeBbIaeT (HaKTUIECKYIO HArpy3Ky Iieneid HampsbkeHus. Pacdy€r ¢ yuerom TpeboBa-

Hui AMC KY O npusenén B rome BOC000107.356.1.1.2-1J103 4.
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Bzam uHB N°

[lodn. u dama

[ 39,

6. Pacuer ycraBok P3A

Jns pacuera ycraBok tepmuHanoB B PI11-35 kB u nmpoBepku ycTaBOK yCTpOWCTB
P3A B BDY neobxoaumel Toku K3 B PII-35 kB, Ha mmnuax 35 kB BOVY u 3a Tpanc-
dbopmaropom BOY.

Pacuer ycTaBOK BEIIOJIHEH B coorBeTcTBHHM ¢ [J1 11,12].

6.1. Pacuer TOKOB KOPOTKOI0 3aMbIKAHUS

Hcxoanble 1aHHBIE IJIA pacyeTa

Tok 3x ¢aznoro K3 na mmuax 35 kB PY 35 kB I'paxnanckoii BOC B makcu-
MaJbHOM pPEXHUME (C y4eTOM MUHHUMAIBHOTO CONPOTUBIIEHUS TpaHchopMaropa mnpu
KpaiiHem nosioxeHun ycrpoiictea PIIH T2 B PY 220 kB, PY 35 kB I'paxnanckoii
B3C), 6e3 yuera noanutku = 11,3 KA.

B MuHuManbHOM pexume paboThl SHEPrOCUCTEMbI (Ha OCHOBAHUU HCXOJHBIX
JaHHBIX, MoJdydYeHHbIX oT PCK, ¢ y4eToM MakCHUMaJIbHO JOIyCTUMOrO HAINpPSKEHUS
ceru UBH =252 kB B PY 220 kB, PV 35 kB I'paxnanckoit BOC) = 6,66 KA.

Comnporusnenue Tpanchopmaropa BOVY:

X1=22,14 Om; R1=1,58 OM.

[Ipy BHEIIHEM KOPOTKOM 3aMblkaHud BDY BblIaeT MakcHMMalbHBIN TOK, paB-

HBII
Imoanl =1,05lH0M=1,05-84,95=89,2 A

ComportuBrieHus kabenel mpeacTaBiieHbl B Tabnuie 4. YenbHble mapaMeTphbl
MPEICTABICHBI B Tadaule 3.3 TOMOB B5C000107.356.1.1.3-TKP,
B5C000107.356.1.1.4-TKP

/lucm

WHB. N2 nodn

B3C000107.356.1.1.2-1/103.3-113 36

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




Tabnuna 4 — Pacuet conportusnennii KJI BOY

Jdamna KJI 35 | Mapka u ceuenue KJI 35
Yuacrok KJI Rkia,Om | Xki, Om
KB, m kB
BDY Nel — BOY Ne2 1000 ATTBIIyr-35 3(1x95/16) 0,411 0,128
BDY Ne2 — BOVY Ne3 1910 ATTBIIyr-35 3(1x95/16) 0,785 0,244
BDY No3 — BDOY Ne4 1160 AllBITyr-35 3(1x150/25) 0,307 0,136
BDY No4 — BDY No5 1140 AllBITyr-35 3(1x240/25) 0,184 0,124
BOY Ne5 —B3Y Neb 1000 Allsllyr-35 3(1x400/35) 0,102 0,099
BOY Ne6 — BDY Neo7 810 Allsllyr-35 3(1x500/35) 0,065 0,078
BDY No7 — BDY Ne§ 1160 [BITyr-35 3(1x500/35) 0,059 0,111
BDY Ne§ — PII-35 kB CIII MY
1100 [BITyr-35 3(1x630/35) 0,045 0,102
I'paxxnanckas BOC
B2V Ne9 — BDY Nel0 880 AllBITyr-35 3(1x120/16) 0,286 0,107
BDY Nel0 — B3V Nell 760 AllBITyr-35 3(1x120/16) 0,247 0,093
B3V Nell —PII-35 kB CIII MY
840 AllBITyr-35 3(1x150/25) 0,223 0,098
I'paxxnanckas BOC
BDYVY Nel2 — B3V Nel3 1170 ATTBITyr-35 3(1x95/16) 0,481 0,150
BDYVY Nel3 — B3V Nel4 990 ATTBITyr-35 3(1x95/16) 0,407 0,127
BDY Nel4 — B3V Nel5 1010 AllBITyr-35 3(1x150/25) 0,268 0,118
BOY Nel5 - B2V Nel6 1240 AllBllyr-35 3(1x240/25) 0,200 0,135
B3V Nel6 — PII-35 kB CIII MY
1160 ATlIBITyr-35 3(1x400/35) 0,118 0,115
I'paxnanckas BOC
BOYVY Nel7 —-B3V Nel§ 770 ATTBITyr-35 3(1x95/16) 0,316 0,099
BOY Nel8 — B3OV Nel9 2250 ATTBITyr-35 3(1x95/16) 0,925 0,288
BOY Nel9 — B3OV Ne20 860 ATlBITyr-35 3(1x150/25) 0,228 0,101
BDY Ne20 — BOY Ne2l 990 ATlBITyr-35 3(1x240/25) 0,159 0,108
BOY Ne21 — BDY Ne22 790 Allsllyr-35 3(1x400/35) 0,081 0,078
B3Y Ne22 — PII-35 kB ClII MY
990 ATlsITyr-35 3(1x500/35) 0,080 0,095
2 I'paxnmanckas BOC
c% PII-35 xB CIII MY I'paxxganckast
S ATllBIIyr-35
< BOBC — PY-35 kB TIC I'paxxnan- 160 0,003 0,004
4 x 3(1x500/35)
cKast
é Pesynbratel pacueToB TokoB K3 mpejcraBieHs! B Tabnuiax 3,6.
S
S
8
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[lodn. u dama
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Tabmuma 5 — Pe3ynbratel pacuera TokoB K3 B MakCHMaIIbHOM pEXXHME

I3)x3
I3)k3 | IInnwl 35 kB I3)k3 1(3)x3
IIunub! 35 kB
Homep BIY Ilunbl 35 BYY 3a Tp-pom BV
kB BIY (c yueTom BAY
(or IIC) | moANMTKH OT (¢ yuerom noj-
51 mr BOY) nutku BIY)
1 5952 10501 844
2 6564 11113 850
3 7934 12483 861
4 8638 13188 867
S 9238 13787 872
6 9718 14267 876
7 10112 14661 879
8 10705 15255 883
9 9046 13595 874
10 9869 14418 878
11 10594 15144 883
12 7113 11662 859
13 8099 12648 866
14 9020 13569 872
15 9781 14330 877
16 10595 15144 882
17 6506 11055 853
18 7064 11614 858
19 9014 13564 872
20 9645 14194 876
21 10270 14820 880
22 10725 15274 883
PII-35 kB CII | 11305 15854 15943 (52 BDY)
Pss kB il 13981 (30 BDY)
BBO/JI
PTI-35 kB CIII,
BDOYNu§,11 14962 (41 BDY)
PI1-35 B CIII,
BIYNe16,22 14962 (41 BOY)

Hsm.

Kon.yy| /lucm | Nedox.

Todn.

Aama
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

Tabmuia 6 — Pe3ynbrathl pacuera TokoB K3 B MUHUMATEHOM pEXUME

42,

I(1)k3
1@ I(1)ks3 I(1)k3 wacrop. | [P
Homep 3a Tp- Hunbl 35
Iunbl 35 kB | 3a Tp-pom 35 kB
BOY pom BIY BOY BOY npn K3 32 kB BIY
(ot IIC) (or IIC)
TP-poM
1 695 372 880 508 3909
2 700 375 883 510 4163
3 708 388 889 513 4665
4 713 392 892 515 4906
5 717 395 894 516 5109
6 720 397 895 517 5268
7 722 398 896 517 5396
8 725 401 897 518 5584
9 718 394 894 516 5107
10 722 396 896 517 5355
11 725 400 897 518 5563
12 706 384 887 512 4421
13 712 388 890 514 4772
14 717 393 893 516 5067
15 720 396 895 517 5304
16 725 400 897 518 5554
17 702 375 884 510 4177
18 706 377 886 512 4397
19 716 395 893 516 5059
20 720 397 895 517 5257
21 723 400 896 518 5452
22 725 401 897 518 5592
PII-35
B CIII 404 5766
[Ipumeyanus:

1. IIpu pacuete K3 3a Tp-pom BOY noanutka ot cMexxHbix BOY He yunThIBaeTcs.
2. Tlpm Ix3 (1) 3a Tp-pom BOVY co croponst 35 kB Toku B HEMOBpEKIEHHBIX (hazax

PaBHBI 110 MOAYJIIO M IMPOTHUBOIIOJIOKHLI IO HAIIPaBJICHHUIO. Beanunna toka OIOHO-

daznoro K3 co ctoponst 35 kB (B MecTe yCTaHOBKH 3allTUThI) COCTABIISIET

| 1)
K3

V3

Hsm.

Kon.yy| /lucm

Nedok.| [lodn.

Aama
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6.2. Pe3yabTaThbl NIPOBepPKH 3aBOACKHX ycTaBok BOY

1. VYceraBka TO BoiOupaercs 11 kaxaon BOY ¢ yuerom OoTCTpOMKH OT TOKa

K3 3a tpanchopmaTopom.
_ (3)
1o =121, (193a1p-pom).
YyBCTBUTEIFHOCTh TOKOBOW OTCEUKH IPOBEpsETCSA MpH | » Ha mmHax 35 kB

2 519
BDY K, = = (1© 6e3 yueTa HOAMUTKH).

ITO ITO

B cootBerctBuM ¢ TpeboBanusiMu I1YD TokoBast oTceuka cUUTaeTCs H0CTATOYHO
YyBCTBUTENBHOMN npu Ku>2.
[TpoBepky U pacueT BHINOIHUM B Tabau4yHoM (opme (ecau ITo MeHble 3aBoA-

CKOH yCTaBKH lyozas) = 1000 A, TO mpuHMMaeM 3aBOJICKYIO YCTaBKY).

Tabnuma 7 — Pe3ynbrarel npoBepku U pacuera ITo, mpoBepka 4yBCTBUTEIBHOCTH

Howmep I(3)x3 max. Mpunsras I(2)x3 min.
BV 3a Tp-pom Ito yeraska HIvus 35 kB Ku
BIY BIY (ot I1C)

1 844 1013 1013 3909 3,9

2 850 1020 1020 4163 4,1

3 861 1034 1034 4665 4,5

4 867 1041 1041 4906 4,7

5 872 1046 1046 5109 4,9

6 876 1051 1051 5268 5,0

7 879 1055 1055 5396 5,1

8 883 1060 1060 5584 5,3

. 9 874 1048 1048 5107 4,9

g 10 878 1054 1054 5355 5,1

g 11 883 1059 1059 5563 5,2

12 859 1030 1030 4421 4,3

13 866 1039 1039 4772 4,6

g 14 872 1046 1046 5067 4,8

: 15 877 1052 1052 5304 5,0

< 16 882 1059 1059 5554 5,2

17 853 1024 1024 4177 4,1

5 18 858 1030 1030 4397 4,3
§ B3C000107.356.1.1.2-1/103.3-/13 ”40
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m

Homep I(3)x3 max. Ipunsiras I(2)k3 min.
BOY 3a Tp-pom ITo yerabka Iuns 35 kB K4
B2Y B2IY (ot IIC)
19 872 1046 1046 5059 4,8
20 876 1051 1051 5257 5,0
21 880 1056 1056 5452 5,2
22 883 1060 1060 5592 5,3
2. 3aBoackas ycraBka nepBod ctyneHd T3HII |y = 100 A. Ilpoussenem

MPOBEPKY, paccuuTaB KOIPGUIIUEHTH YyBCTBUTEIHHOCTH. Pe3ynbTaThl pacyeToB CBe-

JICHbI B Ta0uILy 8.

B cootBetrcTBUU ¢ TpeOoBanusamu I1YD TokoBas 3ammra HyJIEBOM MocienoBa-

TCIBbHOCTH CUHUTACTCA JOCTATOYHO tIyBCTBI/ITeJ'II)HOI‘/JI IIpu Ku>1 ,5.

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

CTBHUTCJIBHOCTH.

Tabnuna 8 - [IpoBepka uyBcTBUTEbHOCTH T3HIIT

Homep I(1)Ks. K4 npu
B2Y IIunsi 35 kB BIY (ot IIC) | IT3Hn(3aB)=100 A
1 372 3,7
2 375 3,8
3 388 3,9
4 392 3,9
5 395 4.0
6 397 4.0
7 398 4,0
2 8 401 4.0
3 9 304 3,9
8 10 396 4,0
11 400 4,0
) 12 384 3,8
g 13 388 39
§ 14 393 3,9
15 396 4,0
16 400 4.0
B
2 /lucm
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

Homep I(1)xs. K4 npu
B2Y IIunel 35 kB BOY (ot IIC) | IT3Hn(3aB)=100 A
17 375 3,8
18 377 3,8
19 395 4,0
20 397 4,0
21 400 4,0
22 401 4,0

B cBsi3u ¢ TeM, uTo miisa Bcex BOY obecnieunBaeTcst 40CTaTOYHAS] YyBCTBUTENb-

HOCTh Tipu 3aBojickor yctaBke T3HII, 3aBoackast ycTtaBKU |y = 100 A MoxeT OBITH

HUCIIOJB30BaHa I Kaxkon n3 BOY.

3.

3aBojckas ycraBka ctyneHd MT3 ¢ BbIIEpKKONH BpEMEHU, 3aBUCUMOU OT

ToKa, |y = 94 A. 3aBojckas ycraBka cryneHu MT3 ¢ BIIEpKKOI BpeMEeHU, paBHOMU 3

cekyHaObl, |y = 155 A. IlpousBeaem mpoBepky, paccuuTaB KO3(P(UIIMEHTHl YyBCTBU-

TCJIBHOCTH. PC3YJII>TaTI>I pacdcTOB CBCACHLI B Ta6J'II/II_[y 9.

€TCsl 1OCTATOYHO YYBCTBUTEIbHOU pu Ku>1,5.

B cootBercTBUU ¢ TpeboBaHusMu [1YD makcumanbHas TOKOBas 3aluTa CUUTa-

3aBojackue ycraBku cryrneHed MT3 ynoBiaeTBOpstOT TpeOOBaHUIO O YyBCTBU-

TCIBHOCTH.

Hsm.

Koz.yy

/lucm

Nedox.
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Aama

B3C000107.356.1.1.2-1/103.3-113

/lucm

42




Tabnuna 9 - [IpoBepka uyBcTBUTENEHOCTH MT3

L46.

Bzam uHB N°

Ky npu Ky npu K4 npu
1@ | A K npn |(3aB)=plss |(3aB)£94 |(3aB)=plss
Ho- min. min. |(3a8)=94 A A (BbI- A (3aBH- A (BBI-
vep HIunpl | Huebl | (3aBUCHMAs nepia cnmas xa- | xepiia
B2Y 0,72 kB | 0,72 kB | xapaxrepu- BpeMeHH 3 | paKTepHu- | BpeMeHH 3

B2Y B2Y CTUKA) NIPpH ¢) npn cruKa) ¢) npn

(erHC) | (orIC) | 12)ks. Q3. | npuI(Dks. | I(1ks.
1 695 508 7,4 4,5 5,4 3,3
2 700 510 7,4 4,5 5,4 3,3
3 708 513 7,5 4,6 55 3,3
4 713 515 7,6 4,6 55 3,3
5 717 516 7,6 4,6 55 3,3
6 720 517 7,6 4,6 5,5 3,3
7 722 517 7,7 4,6 5,5 3,3
8 725 518 1,7 4,7 55 3,3
9 718 516 7,6 4,6 55 3,3
10 722 517 7,7 4,6 5,5 3,3
11 725 518 7,7 4,7 5,5 3,3
12 706 512 7,5 4,6 54 3,3
13 712 514 7,6 4,6 55 3,3
14 717 516 7,6 4,6 55 3,3
15 720 517 7,7 4,6 5,5 3,3
16 725 518 7,7 4,7 5,5 3,3
17 702 510 7,5 4,5 54 3,3
18 706 512 7,5 4,6 54 3,3
19 716 516 7,6 4,6 5,5 3,3
20 720 517 7,6 4,6 5,5 3,3
21 723 518 7,7 4,7 9,9 3,3
22 725 518 7,7 4,7 9,9 3,3

[lodn. u dama

WHB. N2 nodn

B cBs3u ¢ TeM, uTo i Bcex BOY obecneunBaeTcs JocTaTouHasi 4yBCTBUTEb-

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

r'yT OBITh UCIIOJB30BaHa JIsl Kaxk10M n3 BOY.

Usm. | Konyy

/flucm | N°dok.

llodn. | Aama
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6.3. Pacuer ycraBok PII-35 kB

6.3.1. Pacuer ycTaBok oTxoasmuux Junuii 35 kB

TokoBasi oTCeUKa

OtcTpoiika oT noaANuTKH BHemHero K3.

[Ipu BHemHeM K3

Imoan=n-lmoaml

Ic3 = Korc- Imopr.

Ta6nuna 10 — TokoBast orceuka (npu BHenTHeM K3)

Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

IIpucoenuuenus Kotc n Imoanl, A| Ilmomm, A | Ic3(To), A
BDYVY Ne8,11 1,2 11 89,2 981,2 1177
BDYVY Nel6,22 1,2 11 89,2 981,2 1177

OTtcTpoiika OT yCTaBKM MPEABIAYIIErO dJIEMEHTA.

Ic3 = Korc - ITO TP,

rane  Korc=1,2
Tabmuua 11 — TokoBas orceuka (OTCTpOKa OT NPEIbIAYIIETO 3JIEMEHTA)
IIpucoenunenus Korc | Ito Tp, A Ic3, A
BOVY Ne§,11 1,2 1060 1272
BDYVY Nel6,22 1,2 1060 1272

ITo Tp — TOK cpabaTsiBanus npeapiayiei TO (Tpanchopmaropa BOY).

[Tockonbky 3Hauenue Ic3 6ombIle B Ciiydae OTCTPOMKHU OT YCTaBKH MPEbITyIIIe-

ro JIEMEHTa MPUHUMAEM YCTaBKy B COOTBETCTBUU ¢ Tabmuiei 11.

KoaddurmenT 9yBCTBUTEIBHOCTH TOKOBOW OTCEUKH OIPEACNISICTCS W3 BhIpa-

HKEHHUS:
Ku = 1(2)/lIc3.
Tabmuna 12 — IIpoBepka uyBcTBUTETHEHOCTH TO
[Tpucoeanaenus Ic3, A [(2) min, A Ku
BOVY Ne§,11 1272 3909 3,1
BDYVY Nel6,22 1277 4177 3,3

Uzm. | Kon.yd| /lucm | Nedok.| [Todn. | Aama
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L48.

riae 1(2) — Tok nByxdaznoro K3 B MUHUMAJIEHOM pEXHME OT BHEIITHEH CUCTE-
MBI HauOosee yaaneHnon BOY.
s TO koapdunMeHT 4yBCTBUTEIBHOCTH TOJKEH OBITh HE MeHee 1,2.

tycr = tycr.tp+At =0,04+0,3=0,34 c.

MaxkcumanbHasi TOKOBasi 3alllUTA

Tox cpabaTeiBaHMST MaKCHUMallbHON TOKOBOH 3anmuThl (MT3) ompenensercs 1o
bopmyie:

Ic3 = K- Inom/KB

rie Ko — ko3 duirienT Hane:)KHOCTH OTCTPOUKH;

KB — ko3¢ punment Bo3Bpara;

[nom npuHumaeM wu3 3HadeHuss Tabmuuel 4.6 toma BDC000107.356.1.1.2-
NJ103.1;

[Ipunumarotcs cneayromue 3HadeHus koddduiumento: Ku = 1,1+1,3, KB =
0,95.

Otctpoiika oT moagnuTky BHewHero K3.

MT3 He00X0UMMO OTCTPOUTH OT TOKA MOJAMUTKY Npu BHewHeM K3, 3HaueHus
MPUHUMAIOTCS B COOTBETCTBUHU ¢ Tadymiei 10.

Jlist mpoBepku ko3pduurenta yyBctBuTeibHOCTH MT3 TOK nByxdaznoro K3 B
MUHHUMAJILHOM PEKUME OepeTcsl B KOHIE 3alMIIaeMOro y4acTKa.

st MT3 koadpuiirieHT 4yBCTBUTENEHOCTH JIOJKEH ObITh HE MeHee 1,5.

Taomuma 13 — MakcuMaiibHast TOKOBas 3aluTa

Ic3 Ic3 Ic3

N (MT3), (M13), | (MT3), 1(2)
% [Ipucoenunenus Ku n lmom, A otC. OF otC. OF A min. A Kua
§ HOM,A noam,A
h BOYVY Neg,11 1,2 |11 | 843,9 1066 1177 1177 |[3909 | 3,3

BOY Nel6,22 | 1,2 |11 | 843,9 1066 1177 | 1177 |4177 | 3,5
S
s ITpu K3 B koHIIE cMexHOTO 3IeMeHTa (3a Tpancopmaropom BOY) koaddumm-
=2

€HT 4yBCTBUTEJIbHOCTH 111 M T3 noinkeH ObITh HEe MeHee 1,2.

g
= /lucm
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Tabmuma 14 — IIpoBepka uyBcTBUTENBbHOCTH Tipu K3 3a TpanchopmaTopom

[ 49]

[Tpucoeaunaenns | Ic3 (m13), A | 1(2) min, A | I(1) min, A | K4 (2) Ky (1)
BOVY Ne§,11 1177 695 508 0,59 0,43
BDY Nel6,22 1177 702 510 0,60 0,43

Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

MT3 neuysctBuTenbHa npu K3 3a TpanchopmaTopom mnpu 1Byx(pa3zHOM U O]I-
HO(A3HOM KOPOTKOM 3aMbIKaHUU Ha BCEX TIPUCOCTUHEHUSX.

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

JIMCTAHIIMOHHASA 3alI[UTA

JInst BBIIOJIHEHUST JAJIBHETO Pe3epBUPOBaHUs (3alUThl TpaHchopmaTopoB BOY
IpY IOMOIIM TePMHUHAJA 3alIUT OTXOJAIIEH JTUHUN) HEOOXOAUMO MPETyCMOTPETh JTU-
CTaHIIMOHHYO 3amuTy. [Ipu 3TOoM aktuBHpyeTcs Tonbko oaHa (Ill) ctynens. Mcnosnb-
3oBanue | u |l crynenu He o0s3aTenbHO, MOcKoIbKY MT3 obecrieunBaeT 10CTaTOUHYIO
YyBCTBUTEIHHOCTD.

[TapamMeTpsl 3aIIAIIAEMOTO TPUCOECTUHEHNUS:

Zn = Ryy1+... +Ryyy + Ryp + j(Xyuq ... +Xyuy + X5p) — mOHOE conpoTHBIIE-
HUE MPUCOETUHEHUS C YUYETOM HauOOJIBIIETO KOJUYECTBa y4acTKoB kabenei 35 kB u
cuioBoro Tpanchopmaropa BOY,

rae qu1 R

e Rygy 1 Xpyq o X

yaN — COOTBCTCTBECHHO aKTMBHOC M PCAKTHBHOC CO-

IIPOTUBJICHUC YUAdCTKa JIMHWUH,

R u XTp — COOTBCTCTBCHHO AKTHMBHOC M PCAKTHBHOC COIIPOTHUBJICHHC TPAHC-

P
dbopmaropa BOY.
[TapameTpsl 3a1MIIaEMBIX TPUCOECTMHEHUIN TPUBEEHBI B Ta0IMIE 15.

Tabnuua 15 — [TapameTpbl npucoeAMHEHU N

[Ipucoenunenue Conpotusnenne, Om Yron My, rp.
B3OV Ne§,11 3,54+)23,2 81
BOYVY Nel6,22 3,37+j22,9 82

Pacuer CTYIICHU ]_I3 10 YCJIOBUIO YYBCTBUTCIBHOCTH IIPH K.3. B 30HC AAJILHETO

pe3epBUPOBAHUS:

/lucm
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Xes = Kq X (Xpur+... +Xpuy + Xop)

1€ Xyyq - Xyyy — PEAKTUBHOE CONMPOTUBIICHUE YYACTKOB LIEMH C PasHbIM KO3 (-

(bUIIMEHTOM TOKOpACIIPEACIICHHUS,

X1p — PEAKTUBHOE CONPOTHBIIEHUE TpaHCchopmaTopa BOY;

Ky — k03¢ dunueHT 4yBCTBUTEIBHOCTH, cornacHo [1YD mpuHuMaeTcs paBHBIM

Pacuer akTHBHOW cocTaBisIONmIeH ycTaBKM cpabarbiBaHus ctyneHu JI3 nmms

nyru Ha ctopoHe HH 25 MOwm.

1,2 pu K.3. B KOHIIE 30HBI pE3€PBUPOBAHUS.

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

Bo BTOPHUYHBIX BCIINYMHAX!

Xesr = Xc3 X KtT/KTU

R = R. X KTT/KTU

Tabmmma 16 — JlucTaHImoOHHAs 3aIuTa

HaJICKHOI'O OXBaTa IICPCXOJIHOI'0 COIIPOTHUBJICHUA AYIH, HUCXOIA M3 COIIPOTHUBJICHHUA

Lso.

Ipucoen. X, Om | Ka | Xc3,0Om | Re3, Om | KT | KTU | X(3p | Resp
BOV Neg,11 23,2 12 278 60 200 | 350 |15,9 | 34,3
B3OV Nel6,22 | 229 12 1275 60 200 | 350 | 15,7 | 34,3

Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

I[OHYCTI/IMBIﬁ AUAaIta3oH BO BTOPUYHLBIX BCIIMYMHAX!

XC.S.T(RC.S.T) = 0,2 —-100 Om.

[IprHMMaeTCcs NOIUTOHANIbHAS XapakTepucTuka /13.

40 4
X, Om

30

Xapakrtepucrauka crynenn /I3

h"\._l 20 |

o

30Ha cpabaThIBaHHA |

-20

-10

-20 -

N3zm.

Kon.yy| /lucm | Nedok.| [lodn. | Aama
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

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

ToxoBasi 3211 Ta HYJIEBOMH 110CJIEI0BATEILHOCTH
Toxk cpaGaTbIBaHUS 3aIIUTHI OT 3aMBIKAHUH Ha 3€MJTI0O HAXOIUTCA 10 (OpMyJIE:
Ic3 = Ku-K6-Ic.
rie  KH— ko3ddunnent HanexxHOCTH OTCTPONKH;

K6— ko3 punment 6pocka eMKOCTHOTO TOKa;

|IC— eMKOCTHBIN TOK JUHUH, A.

Koaddumment Opocka eMKOCTHOTO TOKa IPUHUMAETCS paBHbIM 2,0.

KoaddurmenT Hane:;kHOCTH MpUHUMAETCS paBHBIM 1,2.

KosduimeHT 4yBCTBUTENBHOCTH 3aMTHl OT 3aMbIKAaHUI Ha 3€MIIIO ONpeie-
JISI€TCS U3 BBIPAKECHUS:

Ku=1(1)/lc3.

EMKOCTHBIE TOKM KaO€NbHBIX JMHUN NPUHATHI U3 Tabmuuel 5.1 Toma
B5C000107.356.1.1.2-NJIO3.1.

[IpuBenem npumep pacuera ais npucoeauuenns BOY 8,11:

Ic.ni=lc1-2+1Ic2-3+Ic3-4+1c4-5+1c5-6+Ic6-7+Ic7-8+Ic8-PIT+1c9-10+1c10-11
+1c11-P11=3,43+6,55+4,42+5,21+5,52+4,94+7,07+7,33+3,18+2,75+3,20=53,6 A

lc3=1,2-2,0-53,6=129 A

st T3HIT koapuiieHT 4yBCTBUTENIBHOCTH A0HKEH ObITh HE MeHee 1,5.

Ta6nuna 17 — TokoBast 3anyTa HyJI€BON MOCIEA0BATEILHOCTH

[TpucoenuHeHUS Ic, A Ic3 (T3HM), A (1), A | Ku
BDY Neg,11 53,6 129 372 2,9
BDY Nel6,22 51,9 124 375 3,0

tycr.3un = tyct.7+At = 0,04+0,30 = 0,34 c,
rae 0,04 ¢ —3aBojckas ycraBka Beliep:kku BpeMenu 1 crynenu T3HII tpanc-
dbopmaropa BOY.

T3HII neiicTByeT Ha OTKJIIOUYEHHUE.

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

A

ToxoBas 3amMTa 00pPaTHOM MOCJIEI0BATEIbHOCTH
J1J1s1 BBIIOTHEHUS JAJIbHETO pe3epBUPOBAHMS (3aIUTHI TpaHcPopmaTropoB BOY
Ipy MOMOIIM TEpPMHUHANA 3allUT OTXOMASAIIEH JUHUU) NMpU HecuMMeTpuuHbIXx K3
HEOOXOJMMO TMPEAYCMOTPETh TOKOBYIO 3allUTy OOpaTHOW MOCIEeI0BATEIbHOCTH
(T30I1). D10 pemienue BbI3BaHO TeM, uTo MT3 HeuyBcTBUTENIbHA TIPU OJHOGAZHOM
K3 3a tpanchopmaropom BOY (cMm. moamyHKT MakcHMaibHAasi TOKOBAs 3aIUTA).
OmnpenernseM TOK cpadaTbIBAHUS 3aLIUTHI:
12¢3 = Ku6-K3-lnarp/ KB,
rae KHO0 — ko3 puuuent nedbananca, npuHumaercs ¢ yuerom 10% mnorpemsoctu
TpaHchopmaropa Toka (3Hauenue 0,1);
K3— ko3¢ punment 3amaca, npuHuMaeTcs paBHbIM 1,2.
UyBCTBUTENBHOCTh TpoBepseM mpu oaHodazHoM K3 3a tpanchopmaTopom

HauOoJsee ynanenHoit BOY

Ku= 12(1) x3.mun/lC3.

Tadomuma 18 — T30I1

Ipucoenuuenus | Ku6 K3 Ks lmarp, A | 12¢3, A ]2(1) Ku
B3OV Ne§,11 0,1 1,2 0,95 843,9 106,6 169 1,58
B3OV Nel6,22 0,1 1,2 0,95 843,9 106,6 170 1,59

Just T3OI1 ko3ppuuumeHT 4yBCTBUTENBHOCTH JOJIKEH ObITh HE MeHee 1,5
(yclioBHE BBITIOJHSICTCS ).

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

6.3.2. Pacuer yctaBok TCH 35 kB
[TepBuunslif Tok Ha cTopoHe BH 3amuinaemoro tpancgopmaropa, COOTBET-

CTBYIOIIIMM €0 HOMUHAJIBHOM MOUTHOCTH

SHom
V3-Unor’

IHOM =

100
157 = T5as = 1,654,

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

Pac4yer ToxkoB K3 Ha cropone 0,4 kB

Conporusiienue Tpanchopmaropa, npusesieHHbie kK cropoHe 0,4 xkB:

Rt= R0T=21,6 MOM,;

X1= X01=60,24 MOM.

[TapameTpsl peactasiiensl B Tadbauie 3.2 toma B2C000107.356.1.1.2-NJ103.1.

ConpoTuBiieHusl, NpUBEAEHHBIE K CTOpoHE 35 KB:

_ 21,6:352

Rr = Ve 165 Ow;
60,24-:35%
Xr = 0z 461 Owm.

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

o dhopmyiie:

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

rae Uppacy = 37000 B — pacueTHoe HanpsixeHne B cetu 35 kB;

Rrcy — aktuBHOE conpotuBieHue TCH;

Xtcn — peaktuBHOe conporuBienne TCH;

Xemake = Upacy/(V3 X Ixsmakc) — PEAKTHBHOE COIPOTUBJICHHE CHCTEMBI B
MaKCUMaJIbHOM peknme Ha mmHax PY 35 kB I'paxnanckoit BOC, rae Iz makc — Mak-
CUMAaJIbHBIN TOK TpexdaszHoro K.3. Ha mmHax PY 35 kB I'paxaanckoit BOC ¢ yuerom
MOAMUTKUA TOKa K.3. oT Bcex BOY I'paxnanckoii BOC, ITokpoBckoit u MBaHOBCKOM
BOC.

Xcmake = 37000/(+/3 x 15943) = 1,34 Om.

Ixzmaxc = 37000/ (V3 X \/1652 + (1,34 + 461)2) = 43,5 A.
Tox ognodasnoro K3 na cropone 0,4 kB Haxonum o ¢opmyse:
1(1) — \/§UCp.HH

J(Zrlz + Toz)z + (lez + on)z

1(1) _ \/§ + 0,4

= 3,6 KA
\/(2 - 21,6 +21,6)2 + (2 - 60,24 + 60,24 )?

[IpuBenenHslil k ctopone 35 kB

)

V3 - 35

Y =36 —238A

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

MaxkcumanbHasi TOKOBasi 3alI[UTA
OTtcTpoiika OT HOMUHAIBHOTO TOKa
Ic3 =Ku ‘Kc3 ‘-Inom /KB=1,2-1-1,65/0,95=2,1 A,
rie  Kc3— koaddunmenT camosamycka 3J1eKTpoIBUraTeNiel, MPUHUMAETCS paBHBIM 1.
[Tpuaumaem 10 A.
Koaddumment uyBctBuTeNnsHOCTH IpH ByX(pazHom K3
Ku=37,7/10=3,8>1,5
Koaddumument uysctBuTensnoctu npu ogHodaznom K3 3a TCH
Ku=238/10=24>15
tyct.=0,4 ¢

ToxkoBas orceuka
Ortctpotika ot Toka K3 3a Tpanchopmaropom
Ic3=Kn - [k3=1,1-43,5 =478 A,

rae [k3= 43,5 A, Tok kopoTtkoro 3aMmbikanus 3a TCH, npuBenenHslil k cropone 35 kB.

OtcTpoiika oT Opocka TOKa HAMarHWYMBaHus TpaHchopmaTopa

Ic3 = Kotc - Inom =5-1,65=8,25 A.
CoriacoBanne ¢ TOKOBOM OTceukoil aBToMaTta Ha BBoje 0,4 kB
Ic3 =Korc - Ito ‘-KT1=1,1-160-4-0,4/35 =8 A,

rje ycraBka BBOJHOTO aBTomata Ito= 4xIr, Ir=160 A B cOOTBETCTBUU C TOMOM
B3C000107.356.1.1.2-NMJ1I03.1

[IpranmaeMm yctaBky 48 A.

Ku =5766/48 =120 > 1,2,

rne [ *)= 5766 A — Bemuuna Toxa naByx(asznoro K3 Ha munax 35 kB PII B munu-

MaJIbHOM PCIKHNMC.

tyct.TcH=0 ¢

/lucm
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

37 s BTX, BECAE 35 KB TCH
45 -
=RT¥ AB seogz 0,4 kB TCH
4
ToHK H.3. MBHC. 3-Xda3Held Ha
3.3 cTopoHe 0,4 KB TCH
3 - s TOH K.3. MKMH. 1-B3@3HbIN Ha CTOpOHE
0,4 kB TCH
2,5 -
2 -
1,5 -
1 -
0.5 {734
02c 20A . _l
0 L 100 : : LA
0 20 40 60 80 100

Pucynoxk 2 — Kapra cenektuBnoctu 3amut TCH

3ammura oT neperpy3sku
OTtcTpoiika OT HOMUHAIIBHOTO TOKA
Ic3=1,05 - Inom/KB = 1,05-1,65/0,95 =1,82 A

C ydetom ko3ddunrieHTa Tpanchopmaiuu TpanchopmaTopa TOKa U AUana3oHa

YCTAaBKHU TCPpMHHAJIA JaHHYIO YCTAaBKY BbICTABUTDL HCJIb3A. I[J'ISI 3alIUThI OT IICPCIPY3KU

MIPUMEHSIETCS JaTYUK TeMIIEpaTypbl, yCTaHABIMBaeMbIi HerocpeAacTBeHHO Ha TCH.

ToxoBasi 3a1uTa HYJIEBOM MOCJIEA0BATEIbHOCTH
Toxk cpabaThIBaHMsI 3aIIUTHI 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 onpenensieTcs mo popmyiie
Ic=Ic0-1,

rae 10 -ynenpHbI eMKOCTHBIN TOK 3aMbIKaHUS Ha 36MITI0, A/KM;
| — nnHa xabens, K.

lc =3,619-0,02=0,07 A.

[Ipunumaem ycraBky 1 A (s momajaHusi B 1UAna30H U3MEPEHUs MapameTpa

TepMuHaia ¢ yaetom Ktt =200/5).
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Lss.

KoaddurueHT 4yBCTBUTEILHOCTH 3aIIUTHI OT 3aMbIKAaHUI HA 3€MIIIO OTIPEeis-
€TCs U3 BBIPAKECHUS:
Ku =1(1)/Ic3=404/1=404.
Jns T3HII ko3¢ duiiveHT 4yBCTBUTENBHOCTH TOJIKEH ObITH HE MeHee 1,5.
tycr.3un = 0,04 ¢

T3HII neiicTByeT Ha OTKIIOYEHUE.

YPOB
VYcraBka YPOB mpunumaercs 10 A (mng nomamganusi B [uana3oH HU3MEPEHUS
napameTpa TepmuHaia ¢ yuerom Krr =200/5)

tyct.ypoB =0,3 ¢

6.3.3. Pacuer ycTaBOK BBOJA
MaxkcumanbHasi TOKOBasi 3alllUTA
3nauenue [Hom=1688 A npunumaem u3 tabmuibl 4.6 Toma B3C000107.356.
1.1.2-1JIO3.1.
Tok cpabatpiBaHus MakCUMallbHOW TOKOBOM 3amuThl (MT3) onpenensercs mo
bopmyie:
Ic3 = Ku- Ixi/KB.
Ic3=1,2-1688/0,95=2132 A.
KB — koapurment Bo3Bpara (mpunumarotcst K = 0,95).
Orcrpoiika oT moagnuTku BHemHero K3.
ITpu BHemHeM K3
lmoam=n- lmomml
Imonn=22-89,2=1962 A
Ic3 = Kore: Imoam.
Ic3 =1,2-1962=2354 A.
Kotc — koaddunment orcrpoitku (mpuHumatores Kore = 1,2).
[Ipunumaem ycrtaBky 2354 A

KoadduimeHT 4yBCTBUTEIBHOCTH

/lucm
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[57]
Ka = 1(2)/lc3,
rie 1(2) — ok nyx¢asznoro K3 B MUHUMAJILHOM PEKUME OT BHEIITHEH CHUCTE-

MbI Hanbosee yaaneHHo BOY (mpoBepka BBINOIHAETCS C YU4E€TOM JIalbHEro pe3ep-
BUPOBAHUA).

st MT3 koadduiirieHT 4yBCTBUTETLHOCTH JIOJKEH OBITH HE MeHee 1,5.

Ku = 3909/2354=1,66
tyct = tycr..to+At =0,34+0,3=0,64 c.
[Toyyennyto BennuuHy lc3 mpuHuMaeM Takke kak yctaBky ais JI3II.
tycr.m =0,15 c.

YPOB

Ycraska YPOB npunumaercs 0,1 lHom.B=0,1-1688=169 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
MakcumajibHasi TOKOBAasl 3a1IUTA
OTcTpoiika OT HauboIBIIEr0 pabovyero Toka
Ic3 =Ku /KB - THoM
Ic3=1,2/0,95-1688 =2132 A
CornacoBanue ¢ BBojgoM 35 kB (MT3)
Ic3=Kcor- Ktok-lycTBB,
rone Kcor=1,1;
Krok=1 — ko3¢ puirenT TokocoriacoBaHus.
Ic3=1,1- 1-2354=2589 A
KoaddurmenT ayBcTBUTETEHOCTH
Ku = 1(2)/lIc3.
st MT3 koadpuirieHT 9yBCTBUTENEHOCTH JIOJDKEH OBITh HE MEeHee 1,5.

Ky = 5766/2589=2,2.

tyct = tycrt.BB+At =0,64+0,3=0,94 c.

/lucm
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TokoBasi 3a11UTA HYJIEBOM MOCJI€I0BATEIbHOCTH
Toxk cpaGaTbIBaHUs 3aIUTHI OT 3aMbIKAHUHM HA 3€MJTII0 HAXOAUTCA 10 HOopMyJIe:
lc3 =Ku-Ko6-lc,
rie Ko — koadduiment 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.
KoadduureHT 4yBCTBUTEILHOCTH 3aIUTHI OT 3aMbIKAHUWA Ha 3€MJIIO OIpees-
€TCS U3 BBIPAXKCHUSL:
Kua=1(1)/lc3.
Hnsa npucoenuuenus KJI I'paxknanckas:
lc=110 A
lcz3=1,2-1,0-110=132 A
Jst T3HIT koaduieHT 4yBCTBUTENBHOCTH JI0HKEH ObITH HE MeHee 1,5.
Ku =1(1)/1c3=404/132=3,1.
tycr.m30Hn = 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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Ls9.

7. Ciucok JuTepaTypsbl

1. ITocranosnenue IlpaButenscrBa Poccuiickoit @eneparuu ot 16.02.2008 Ne
87 «O cocraBe pa3feiioB MPOEKTHON JTOKYMEHTAIMK W TPEOOBAHUSX K UX COAEpiKa-
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,
yTBEpXKIAEHHbIE TpUKa3zoM Munsnepro ot 19.06.2003 Ne229.

4. Haumonaneueiii crangapt Poccuiickoit ®enepanmu 'OCT P 55438-2013
«EnuHas sHepreTuyeckas CHCTEMa M HU30JUPOBAHHO pabOTarolIe IHEPrOCUCTEMBI.
OnepaTuBHO-IHUCTIETYEPCKOE yIIpaBiieHue. PeneiiHas 3ammTa 1 aBTomaTuka. B3aumo-
NENUCTBUE CYOBEKTOB 3JIEKTPOIHEPIETHUKU U MOTPEOUTENICH 3JEKTPUUYECKON SHEPruu
Ipu co3/1aHuu (MOJIEpHU3AINH) U dKcIuTyaTaruu. O0iue TpeOoBaHUsD.

5. TOCT P 58601-2019 Enunas snepretuyeckas CUCTEMAa U U30JUPOBAHHO pa-
6otaromue 3HeprocuctemMbl. OnepaTuBHO-TUCIIETYEPCKOE yrpaBieHue. Penelinas 3a-
IIMUTa U aBTOMAaTUKa. ABTOHOMHBIE PETUCTPATOPhI aBapUHBIX coObITUN. Hopmbl M
TpeOOBaHMUS.

6. 'OCT P 58669-2019. Enunas sHepreTuyeckas CHCTEMAa U W30JUPOBAHHO pa-
Ootaromue 3HeprocucteMsl. Penelinas 3ammura. TpancopMaTopbl TOKa U3MEPUTENb-
Hble WMHIYKTUBHBIE C 3aMKHYTBIM MarHMTONPOBOJOM ISl 3alllUThl. MeToaudeckue
yKa3aHHUs [0 OMPEAECICHUIO BPEMEHHU JI0 HACBIIICHUS TP KOPOTKUX 3aMbIKAHHSIX.

7. TOCT P 58669-2019 Enunas sHepreTuyeckas CUCTEMa U U30JUPOBAHHO pa-
Ooraromue >HEprocuctemsl. Peneiinas 3ammra. TpancgopmMaTopbl TOka U3MEPUTEIb-
HbIE WHIYKTUBHBIE C 3aMKHYTHIM MAarHUTOINPOBOJOM ISl 3alUThl. MeToaudeckue
yKa3aHUsl 10 OMPENICTICHUI0 BPEMEHU JI0 HACHIIIECHUS MPU KOPOTKUX 3aMBIKAHUSIX (C
[TonipaBkoit).

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

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

MaTuku sHeprocuctem. PJ1 34.35.310-97.
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Lo
10. TlocranoBnenue IlpaButensctBa P® ot 13.08.2018 N 937 (penm. or

30.01.2021) "OO6 ytBepkaeHun IIpaBHII TEXHOJOTHYECKOTo (HYHKIIMOHHPOBAHHMS
ANEKTPOIHEPTETUUECKUX CUCTEM U O BHECEHUU U3MEHEHUN B HEKOTOpBIE aKkThl [IpaBu-
tenbcTBa Poccuiickoii @enepannn”

11. AuapeeB B.A. Peneiinas 3anmra 1 aBTOMaTUKa CUCTEM 3JIEKTPOCHAOKEHUS.
Bricmas mxona, M 2006 639 c.;

12. llabag M.A. PacueTsl peeiiHON 3aIUTHl U ABTOMATHUKH PACTIPEICITUTEIh-
HeIx ceteit. [IDUITK Munsnepro PO, CI16 2003 350 c.

13. Texunueckas nonuTuka ['pymnmsl komnanuit «Betpomapku OPB»

14. Tlpuxaz MunucrepctBa sHepretuku PO ot 13 despans 2019 r. N 101 "O6
YTBEPKICHUH TPeOOBAaHUN K OCHAIICHHUIO JTUMHUM 3JIEKTpoIepesay U 000py10BaHuUs
00BEKTOB 3JIEKTPOIHEPTEeTUKU KinaccoM HanpsbkeHus 110 kB u Bbie yerpoiictBamu u
KOMITJIEKCAMH PEICHHON 3alllUThl U aBTOMATUKH, a TAaKXKe K MPUHIUIIAM (DYHKIIMOHU-
pOBaHUS YCTPOUCTB U KOMIUIEKCOB pEJICHHOMN 3allUThl 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 €€ (YHKIIMOHUPOBAHUIO B COCTABE SHEPTOCUCTEMbI U O BHECEHUH M3MEHEHUI
B nipuka3bl MunsHepro Poccun ot 8 deBpans 2019 r. Ne 80, ot 13 deBpans 2019 r. Ne
100, ot 13 deBpansa 2019 r. Ne 101"

JlaHHBIN TIepedeHb SIBJIACTCS JOCTATOYHBIM MpPHU pabOTe HaJ MPOEKTOM, HO HE
ncuepnbiBaroM. Kpome stoit HT/l, B HEKOTOpPBIX KOHKPETHBIX CIy4YasiX MOTYT HC-
MOJIb30BaThCSl TPEOOBAHUS MHBIX JIEUCTBYIOIIUX HOPMATUBHO-TEXHUUECKUX JTOKYMEH-

TOB.
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YenobHele 0003HaYEHUS:

AMC KY3 - abmomamu3supabaHHas UHPOpMayUOHHO-U3MEpUMEbHaS CUCMEMa KOMMBPYecKo2a yyema;

ACY TIT - abmomamusupoBarHas cucmema ynpabieHus MexHoM02U4eckuM Npoyeccom;

AYB - abmomamuka ynpabrerus Beik/p4amenem;

[13 - ducmanyuoHHas 3awuma;

313 - sawuma om Oyzabeix 3aMbIKOHULU;

/13Ul - nozudeckas 3auuma wWu;

MT3 - makcumansHas mokabas 3awuma;

PAC - pezucmpamap aBaputHelx codeimuu;

T3 - mexHonozuyeckue 3auwuml;

13001 - mokobas 3awuma obpamHou nocredobamensHocmu;
T3HIT - mokobas 3awuma Hynebou nocredobamensHocmu;

T0 - mokobas omceyka;
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Tun, Mapka, Macca
o0opydobarus, 3abod- EduHuua
[lo3uyus HaumeHobaHue u mexHUYeckas xapakmepucmuka 0003Ha4eHue 0oKYMEeHma, Kon-6o equHULb, [pumedanus
DOCHOZ0 UCD u3denus, u3zomoBumess U3MEDEeHUS y
P Mamepuana ke, ke/kn
1 2 3 4 5 6 7 8 9
1 0bopydobarue
11 likagp PAC wm. 1
12 Hoymduyk dng APM P3A wm. 1
Lenovo thinkpad 480 (13 HDD 500Gb, Intel UHD Graphic)
[locmabka u MoHMAx KoMNAEKMH:
13 MI1 mepmunan sawums u abmomamuku bboda 35 kB wm. e
14 | M1 mepmuran 3awumsl u abmomamuku kadensHou AuHuL 35 kB wm. 2 flocmatia u voHmox KoxAeKio ¢
[locmabka u MoHMAx KoMNAEKMH
15 MI1 mepmunan sawumsl u abmomamuku TCH 35 kB wm. e
2 [pozpammHo-mexHuseckud komnaekc (APM P3A)
21 [0 dns koHpuzypupobaqus MIT mepmuHanob wm. 1 e P
3 Mamepuarsi
31 OnobBo p. 50
32 Tpyoka [1BX d=6 MM (kemdpuk) M 10 0076
33 HakoHeqHuk kadenbHeit Medksit (100 wm. b ynaxkobke) HKW 2.5-5 wm. 2
4 KadenbHasa npodykyus
Kade/nb KOHMPO/bHbIU € MEOHBIMU XUAGMU, C U30/9UUEU U 000/104K0U U3 KBBI FHz(A)-LS
[1BX nnacmukama noHUXeHHoU noxapHou onacHocmu, B 3kpare nod [OCT 26411-85
000/104K0U C HU3KUM ObiMO- U 2a306bide/ieHueM, ceqeruem B kb. mm:
= &1 x25 M 33 404
4.2 5x25 i 332 336
) 43 7x15 M 256 310
s B3(000107.356.112-1/103.3.L0
3 000 "YemvipHaduamsiu Bemponapk $PB”
Usm. |Koa. y4.] /luem | Ne dok. | Modnucs fama
Paspadoman Conobueba W/ 10221 ‘TpaxdaHckas B3C. Bempabas 3nexkmpuyeckas cmaHyus, (madus Mucm MucmoaB
MpoBepun laudykob 2&—/ 190221 BrympunnowadoyHsie aBmomodunbHse dopozu’”
IS a9, omd. [ audykob Za;/ 190221 3man 2. T paxdaxckas B3C": Modyns ynpabnerus B3C (MY B3C) /7 7 2
S H. Koump. [lupozoba % 1902.21 ;
s - Cneyuguxkayus odopydobarus, usdenuu u 000 “EPCM Cudupu”
/ mamepuanch
run bondepayk | fpa | 190221




fun, MapKa Uﬁﬂpg};C[;[ZJUHUFl, 3abod- EduHuua Macca s
[o3uyus HaumeHobaHue u mexHuYeckas Xapakmepucmuka 0003Ha4YeHue GOKYMEeHMa, uadenus LaoomobUmens T— Kon-6o eduHuLbl [pumedaHus
0NpOCHO20 Aucma vamepuan K2, kK2/KM
1 2 3 4 5 6 7 8 9
Kadenu cunobBele ¢ MeGHsIMU XUAaMU, C u3oAayued u o0onoykou u3 [1BX BBl 3Hz(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
47 Kade/b cummempuyHeil 3KpaHupobarHeiu, kam. 5e. zpynnobou no muny KBI3gHz(A)-LS-5e 4 x2x0,52 M Thk 451
npoknadku B 00o/104ke NOHUXEHHOU NOXAPOONAcHOCMU C HU3KUM ObiMO-
u zasobeideneruem, -50°C.. +70°C
5 3
51 MI1 mepmuHan sawumel U abmomamuku wm. 1

Bsam. uHB. N

Modn. u dama

WHB. N nodn.

Uzm. |Kon. ys.| flucm

Ne dok.

Modnuck lama

B3€000107.356.112-1/1033.L0

/lucm

®opmam A3
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[punoxerue A

=]
S
S
p=)
< " - P
3 000 "YemsipHaduameit Bemponapk ®PB
Msm. Ko y4.] /luem | N2 dok. | Modnucs fama
Paspadomas (onobeeba (ﬁ// 10221 “Tpaxdarckas B3C. Bempobas 3nexmpuyeckas cmaHyus, Cmadus Aucm /lucmob
MpoBepun [ g[/ﬁy}mﬁ 2&_/ 190221 bBrympunnowadoyHsie abmamoduneHsle dopozu’. /7 7
§ o, oma, T audykod 2 7 190221 3man 2. T paxdaHckas B3C*: Modyne ynpabnerus B3C (MY B3C)
= H. koump. [upozoba # 190221
g Yne. ) (xema 3aMewleHus npuezapwed cemu 000 "EPCM (ubupu”
rmn boHoapyyk m/ 190221
7
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[Ipunoxenue b

P€3yJII>TaTI>I PACUCTOB TOKOB KOPOTKOTO 3aMbIKaAHUS B MAKCUMAJIbHOM PCIKUMC oe3 yucra

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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IIpunoxenue B

Pe3ynbTarhl pac4eToB TOKOB KOPOTKOTO 3aMBIKaHUS B MUHUMAIBHOM pexuMe 0e3 yuera
IIOAMUTKHA OoT BDY

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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Croanas crienudukaius Kkademns

KBM3dbHr(A)-LS-5¢

Mapka BBIHr(A)-LS KBBI'OHr(A)-LS 4X2%0 52
KonuuecTtBo »un u cedeHme Mm2 3x1,5 7x2,5 | 5x2,5 | 7x1,5
Konn4ecTBO MCNONb3yeMbIX XN 20 6 44 42
KonnyectBo 0TpeskoB 10 1 10 8 8
Obuwas ,EI,J'Il./IHa (m.), B TOM 4ncne no cnocoby 67 33 332 256 144
NpOoKagKku:
B /6 notkax
OPY B Tpybax, rodppax, kopobax (no
CTPOUT.KOHCTPYKLMNSAM)
B TpyOe B 3emne
ory (3PY, Nno kabernbHbIM KOHCTPYKUMSM U 67 33 332 256 144
PLL) naHensam

B [1BX Tpy6Ge (kaHane)
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OpHEeHTHPOBOYHBII pacyeT BpeMeHHU 10 HACHIIEHHUS
TpaHcGopMATOpPOB TOKA

Pacuer BpemeHHM HaCBHIIICHUS TpaHC(HOPMATOPOB TOKA MPOUZBOJUTCA IO METOAMKE,
npusegenHoil B 'OCT P 58669-2019. Jlna npoBeaeHus: pacueTa BPEMEHU HACBIILEHUS HA CTaIuN
MIPOCKTHOM JIOKYMEHTAallUM BBIOpaH pacyeT aHaJIMTHYEeCKUM MeToaoM. Ilocie BwIOOpa
MOCTABIUKOB O0OPYIOBaHHUS JOJDKEH OBITh MPOBENCH YTOUHSIONMN pacdeT rpaduaeckum
METOJIOM TIO0 TAaCHOPTHBIM JAHHBIM JUOO TpadHUUeCKMM METOAOM C HCIIOJIb30BAaHHEM
BOJIbTAMIIEPHBIX XAPAKTEPUCTHUK.

Pacuer mpou3BOIUTCA B MaKCHMaJbHOM PEXKHME MPHU MaKCHMAJIbHBIX TOKaX KOPOTKOTO
3aMBIKaHHS.

1 Pacuer nocTOSSHHOW BpeMeHHU 3aTyXaHHUS

PaccuntsiBacMm 9KBUBAJICHTHYIO ITOCTOSAHHYIO BPEMCHU I10 (I)OpMy.]'IeI

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

rae I3y — cymmapHbii Tok K3;
Ix3; — Tok K3 B i-o0li BeTBH;

T, ; — IOCTOSIHHAs BPEMEHH 3aTyXaHHsl allepUOJUYECKON COCTaBIAIONIEH ToKa B Kax 101 i-
O BETBH;
T al
pt w X Ri

1. PaccunThiBaeM NOCTOSHHYIO BpeMeEHU 3aTyxaHHs Toka Tpéxdasznoro K3 Ha mmuax 35
kB KPVYDO 35 kB OnsxoBckoit BOC:

__ 188
P T 314ax0147 ¢

2  Pacuer Harpy3ku Bo BTopu4HbIX Hensix TT

Pacuer narpy3kum Bo BTopuuHbIX 1Hemnsix TT g tpexdasznoro K3 BemonHseTcs 1o

bopmye:
p Xl

ZH.(baKT = rnp - S

COHpOTI/IBJ'IeHI/Ie MUKPOIIPOUECCCOPHBIX YCTpOﬁCTB AOIIYCKACTCAd HC YUUTBIBATD.
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3  Pacuer BpeMeHH HACHIIIEHUSI

Pacyer Bpemenum Hachimenus TT mpH OTCYTCTBUHM OCTaTOYHOW HAMarHUYEHHOCTH
CepJIeYHHKA BBIMIOJIHACTCS TI0 (hopmyie:
W X Ty oxp

(‘)XTp.sxs_A+1

tHaC = Tp.:—)KB X ln

py COOJIIOJICHUN CIIEAYIONIMX YCIIOBHIMA:
WXThpe+1>A
A>1
Hesbinonuenne ycnosust @ X T, 5 + 1 > A 03HaYaeT, 4T0 HACHINICHUE MAarHUTONPOBOJA
OTCYTCTBYET M BpeMs 10 HackileHus: TT paBHO 6€CKOHEUHOCTH.
HeBpinonnenue ycioBuss A > 1 o3Hauvaer, uro Skciuiyatanusa 1T B Takux yCIOBHUSX
HEJOIyCTUMA.

Pacuer Bpemenu HaceimeHuss TT npu HamuuuM OCTAaTOYHOW HaMarHMYEHHOCTH B

CepJICYHUKE BBINIOJIHAETCS 10 hopmyie:
W X T s

OXToope—AX(A—-K)+1

pU COOIIOICHUH CIEAYIOUINX YCIOBHI:

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

Hesbinonuenue ycnoBus @ X Ty +1> A X (1 —K,) o3HayaeT, 4TO HachlleHUE
MarHUTONPOBO/Ia OTCYTCTBYET U BpeMs 10 HackimeHus: TT paBHO GECKOHEUHOCTH.

Hesbimonuenue ycnoBust A X (1 — K,) > 1 o3nauaer, 4to TpeOyeTcs: MPOU3BECTH pacyer
rpadUuecKUM METOJIOM I10 TTACTIOPTHBIM JIAHHBIM.

thac = T,

p.9KB X In

[Tapametp pexuma A paccuuThIBaeTcs o popmyse:
_ 11 nom X KHOM X Z3n0m

Iz X Zy5
rae /4 yoq — HOMUHAJIBHBIN TEPBUYHBIN TOK TT;
K,;om — HOMUHaJBHAA NIpeAeiIbHAs KpaTHOCTh TT;
I3 — MaKCUMaJIbHBII TOK KOPOTKOI'O 3aMbIKaHUS;
Z35uom — HOMUHAJIBHOE TOJIHOE COITPOTHUBIIEHUE BTOPUYHOU HArpy3ku TT;
Zs — MOJIHOE CONPOTUBIIEHNE BETBY BTOPUYHOT'O TOKA.

Z25H0M — \/(RZ + Zy.1om X cos ¢H.HOM)2 + (XZ + Zy.Hom X sin ¢H.HOM)2
rae R, — akTUBHOE CONPOTUBIEHUE BTOPHUUHOM 0OMOoTKH TT;
X, — peakTUBHOE CONPOTUBJIEHUE BTOpHUYHON 00MOTKH TT;
Zy wom — HOMUHANIbHAA Harpy3ka TT;
Pu.nom — HOMUHAJIBHOE 3HAYEHUE YIJIa CONPOTUBIICHUS Harpy3ku TT.

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

r1e Ry gaxr — GAKTHUECKOE aKTUBHOE CONPOTHBIICHNE HAarpy3ku TT;
Xy paxr — PAKTUUECKOE PEAKTUBHOE cONpOTHBiIeHHE Harpy3ku TT.



Ta6muma 4.1 — OpuenTupoBOUHBIN pacueT BpemeHu Hackimenust TT 35 kB nipu tpexdaznom K3 B 30He AeiicTBUA 3amUT 6€3 OCTATOYHOTO HAMarHWYMBaHUS

4  Pe3yJbTaThl pacueToB
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Cormpot
Homunan AKTHBHOE PeakTuBHOE HUBJICHUE
Homunans . Homunans DKBUBAJICHTHAS dakTrueckoe dakTHueckoe
o bHBIN Makcuman COIIPOTUBII | CONPOTHUBIIE Jnna aHajioro OcraTouHa Bpems
HBII Has HomunansHast o HomunaneHast MIOCTOSIHHAs Ceuenne AKTUBHOE PEaKTUBHOE [Mapamerp Iposepka
HaumenoBanue Tun Tun BTOPHYH BHBII TOK eHue HHUE TOKOBBIX BOTO . s Iposepka HAaCBbILIe
MEPBUYHBI o MOIITHOCTh npeaenbHas N . narpyska TT BpEMEHU o Kaberst COMNPOTHBIICHUE | COMPOTHBIICHHE | COSP | sing | pexuma yCIoBus
TIPUCOETUHEHUSI | 3aIUT TT . BIf TOK Tpex(a3HOT | BTOPUYHOW | BTOPHUYHOMN ernei BXOJIa HaMarHu4de yenoBust A>1 | uust tHac,
i tox TT TT SHOM, kpatHocTh TT Zu.HoM, OM 3aTyXaHUs S, Mm2 R Harpysku Harpys3Ku A oxTp.akB+1>A
Hrom. A TT BA 0K3, A 0OMOTKH obmotku TT Tp ks, cex LM pd, Rir.paxr, OM X paxr, Om HHocTh Kr cex
i 2HoM, A TT R2, Om X2, Om Y Om ’ ’ ’ K
OI3SKkBi | \p3 | amca 200 5 10 30 15043 0,18 0 0,4 0,041 20 25 0,028 0,168 0 1 | o | oper 0,00 ycuosue * -
TCH BBITIOJTHSCTCS
Beoa3SkB | yip3 | gmca | 2000 5 10 30 13081 0,23 0 0,4 0,041 25 25 0,028 0,203 0 1 | o | 6244 0,00 ycuosue YOIOBHE | 5714
CIII BBITIOJTHSIETCSL | BBIMOJIHSIETCS
O35 kB x| MI3, 1 yyicq | 1000 5 10 30 14962 0,18 0 0,4 0,041 27 25 0,028 0,217 0 1| 0o | 2929 0,00 yeiosue e Y
BOVY Ne8,11 113 BBITIOJTHSIETCSI BBITIOJTHSIETCSI
ON3SiBx | MT3, 1 0y 1000 5 10 30 14962 0,18 0 04 0,041 29 25 0,028 0,231 0 1] o 2,830 0,00 ycrosne ycrosne 0,0063
BOVY Nel6,22 113 BBITTOJTHSCTCS BBITTOJTHSCTCS
Tabmuma 4.2 — OpueHTHPOBOUHBIN pacdeT Bpemenu HachimeHus TT 35 kB npu tpexdaznom K3 B 30HE ASHCTBHS 3aIIUT C YI€TOM OCTATOYHOTO HAMAarHUYUBAHUS
"fl:/l?}l}lré?{ DakTHUECKO ParTecKo
Homunans AKTHBHOE PeakTuBHOE Homunane | OxBuBajieHT e Bpems
Homunanen | Homuwnamen | HomuHaib JlmuHa ne € aKTHUBHOE
HaumenoBan . o Hast MakcuMaabH | COMPOTHBIE | COMPOTHUBIE Hast Hast Ceuen peakTUBHOE TTapame Iposepka IIposepka Bpewmst HACHIIIE
I I Hast " TOKOB aHajor | CONPOTHBIIE Ocrarounas
ue Tun Tun . . npezenbHa I TOK HuE HuE Harpyska MOCTOSIHHAs ue COMPOTUBIIE . P yCIoBHs YCIIOBHS HACBILIEH HUSA [0
NEPBUYHBIA | BTOPUYHBIA | MOLIHOCTD . . BIX 0BOr'0 HUE cosp | sing HAMAarHUYeHHO
MPUCOETUHEH | 3alIuT TT s TpexdazHoro BTOPHYHOM BTOPUYHOM TT BpPEMEHU . | xabems HUE pexxuMa oxTp.okB+1>A A*(1- us tHac, rpag.
Tok TT Tok TT TT SHoMm, nermnei BXOJ1a HarpysKu cTb Kr *
us KpaTHOCTb K3, A oomotku TT | obmotku TT ZH.HOM, 3aTyXaHus S, MmM2 Harpys3ku A (1-Kr) Kr)>1 ceK METOLY
I1HoM, A 12rOM, A BA LM Rpd, RH.¢axr,
TT R2, Om X2, Om Om Tp.3kB, cex XH.daxr, tHac, cex
Om Om
Om
HEO0X0IH
OJI35 kB k CJIOBHE M pacter
MT3 4MC4 200 5 10 30 15943 0,18 0 04 0,041 20 25 0,028 0,168 0 1 0 0,627 0,87 ¥ rpaguyeck -0,0028 0,002
TCH BBITIOJTHAETCS .
METOJIOM
HEo0Xou
Bsona 35 kB CIIOBHE M pacter
A MT3 4MC4 2000 5 10 30 13981 0,23 0 0,4 0,041 25 25 0,028 0,203 0 1 0 6,244 0,87 Y rpaduueck -0,0006 0,004
CHI BBITIOJTHAETCS -
METOJIOM
HEo0Xou
M pacuer
O3S KB | MI3, 1 jycy 1000 5 10 30 14962 0,18 0 04 0,041 27 25 | 0028 0,217 0 1| o | 2929 0,87 YCHOBHE | bueck | -0,0019 | 0,003
BDOYVY Ne§,11 113 BBITIOJTHSETCSI i
METOJIOM
HEO0Xoau
M pacuer
OI3SiB i | MI3, 1 ycy 1000 5 10 30 14962 0,18 0 04 0,041 29 25 | 0028 0,231 0 1 | o | 283 0,87 YOHOBHE | 1 dueck | -0,0020 | 0,003
BDVY Nel6,22 113 BBITIOJTHSIETCSI M
METOJIOM
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BriBoa:

1.

4.

[Tpu KOPOTKOM 3aMBIKAaHUU B 30HE IEHCTBHA 3aLIUT IPU OTCYTCTBHM OCTATOYHON HAMAarHWYEHHOCTH BPEMs HACBHIIICHHS TPaHC(HOPMATOPOB TOKA CYIIECTBEHHO MEHbBIIIE BpeMEHH 3aMepa Toka Tepmunanamu P3A (10-
20 mc) 3a uckimoyenueM TT, ycTaHOBIIEHHOTO B siueiike BBoja 35 kB. B qaHHbIX pexurMax HaChIIIEHWE HE MTPUBOAUT K HETIpaBHIbHOU paboTe yctpoiicTB P3A, Tak xak npu Haceimenuu TT Oyzaer nepenaBath
MaKCHUMaJIbHO BO3MOXHYIO BeTMYMHY ToKa K3 (C yueToM NMOCTOSIHHOM BpeMEHH 3aTyXaHusl), KOTOpasi CyIIECTBEHHO BBIIIIE YCTABOK CpabaThIBaHUs, a yCTaBKa cpabdaThIBaHUA 110 BpeMeHu /{3 cymecTBeHHO OombIie
BPEMEHH 3aTyXaHUs allepUOJIUUECKON COCTaBIIAIOLIECH.

[Ipu KOPOTKOM 3aMBIKaHUU B 30HE JIEHCTBUS 3alIUT MIPU HATMYUU OCTATOUYHON HAMAarHMYEHHOCTH BpeMs HaChIIIEHHS TpaHC(HOPMATOPOB TOKA CYIIECTBEHHO MEHbIIIE BpeMeHU 3amepa Toka Tepmunaiamu P3A (10-20
Mc). B maHHBIX pekrMax HaCHIIIICHUE HE IPUBOJNUT K HEMPABWIbHON paboTe ycTpoilcTB P3A, Tak kak npu Haceimenun TT OyneT nepenaBaTh MaKCUMaJIbHO BO3MOXKHYIO BeTUIuHY Toka K3 (¢ y4eToM mocTositHHOM
BpPEMEHH 3aTyXaHHUsl), KOTOpas CYIIECTBEHHO BhIIIE YCTAaBOK CpadaThIBaHUs, a ycTaBKa cpabaTbiBaHuUs 10 BpeMeHH /(3 cyiiecTBeHHO 00JIblIe BpeMEHH 3aTyXaHUsl alepruonYecKoil COCTABIISIONICH .

Tak kak B KPYD 35 kB I'paxknanckoit BOC orcyTcTBYIOT 3amuThl, padoTaromniue mo auddepeHmaIbHOMY TPUHITUITY ¥ OBICTPOICHCTBYIONINE JUCTAHIIMOHHBIC 3AIIUTHI, TO IPUMEHEHHE BRIOPAaHHBIX
TpaHc(hopMaToOpoB TOKA JOIMYCTHMO.

* —npu A meHee 1 pacueT BpeMEHH HE TPOU3BOIUTCS.
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