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CrnpaBka ri1aBHOT0 MHKeHepa MPoeKTa

B HacTosmiemM mpoeKTe BCe TEXHUYECKHUE PELIECHHUSI IO COOPYKEHUAM, KOHCTPYK-

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

COOTBCTCTBHH C IIPOCKTOM INNIAHUPOBKH TCPPUTOPHH, ITIPOCKTOM MCKCBAHUA TCPPUTO-

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

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

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

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

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

[Ipu coOnroneHnHn TpaBUJl TEXHUYECKOW 3KCIUTyaTallud, a Takke TpeOOBaHUU

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

JTAHHOMY TIPOEKTY Oe30IacHa.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

1. HUcxonnblie JaHHBIE U MOJIOKEHUA

[IpoektHas noxkymenrtanus «llokposckas BOC. BerpoBas syekTpuyeckasl CTaH-
1UsI, BHYTPHUILIOIIAI0YHbIE aBTOMOOUIIbHBIC IOPOTH» BBHIMNOJHEHA HA OCHOBAHUU Clie-
JOYIOIINX JOKYMEHTOB:

- JloroBop moApsiia Ha BBHINOJHEHHWE MPOCKTHO-U3BICKATEIBCKUX paboT No
244/2020-BOPB ot 22.12.2020 1.;

- Texnuyeckoe 3ajjaHuE Ha BBIMOJHEHUE MPOEKTHO-U3BICKATEIBCKUX PalOT IO
O6nekty «IlokpoBckas BOCy» B Camapckoii 001acTu.

- 3ajjanue Ha MPOEKTUPOBaHKe Ha pa3paboTky npoekTa «llokposckas BOC. Bet-

poBaidA JICKTPHUUCCKAA CTAHLWA, BHYTPHUILIOMIAJ0OYHEBIC aBTOMOOMIIbLHBIE AOpOorm».

B 1aHHOM TOME BBIIIOJIHEHO:

- ompeneneHrue HeoOXOAMMOro TUINa M KonudecTtBa ycTpoilcTB P3A ¢ Makcu-
MajJbHO BO3MOXHBIM  HCIOJB30BaHUEM BCeX (YHKIHMI  MHUKpPOIMPOLIECCOPHBIX
YCTPOMCTB;

- TEXHUYECKHE PELICHHUs IO BBINOJHEHHUIO CUCTEMBI PETMCTPAllMd aBAPUHUHBIX
nporeccoB BOC;

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

- OPUEHTHUPOBOYHBIE pacueThl TPeOyeMbIX HOMHHAJIBbHBIX MOIIHOCTEH BTOpUY-
HBIX 0OMOTOK TPaHC(HOPMATOPOB TOKA U HATIPSKEHUS.

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

[Tpu ycranoke MII ycTpoiicTB 1OKHBI OBITh HEYKOCHUTEIBHO BBITIOJHEHBI 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
IToxposckoit BOC.

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

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

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

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

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

- pa3HO0Opa3Hbie UHTEPHENCHI CBS3H «UEIIOBEK-MAIINHAY MPUOJIMKAIOT MUKPO-
MIPOLIECCOPHBIE YCTPOWCTBA K TMOJB30BAaTEI0 M MO3BOJSAIOT HHTErpupoBath MII
ycrporictBa P3A B ACY TII;

- MaJjible MaccorabapuTHbIE TOKA3aTEINH;

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

Muxkpornporieccopubie yctpoiictBa P3A, ycraHaBinuBaeMble Ha 00beKTe, OyayT
UMETh JBOITHOE HAa3HAUYEHHUE: KaK yCTpoilcTBa aBTOHOMHOM cucteMbl P3A (B 3TOM Ka-
YEeCTBE OHU SIBJISIFOTCS 3JIEMEHTaMHM TEXHOJOTMYECKOro OOBbeKTa YNpaBieHMs), U Kak
KOMIIOHEHTBI HUKHETO IPOrpaMMHO-TeXHHUeCcKoTo ypoBHA ACY TII, ncnonb3ytromue-
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 pEIICHNUS] OCHOBBIBAIOTCS HA COCTOSIHUM PBIHKA MUKPOIPOLIECCOPHOU
TexHukd P3A Ha MOMeHT pa3paboTku npoekTa. Bo3M0oXKHO MOsBIIEHHE YCTPOMCTB ApY-
rux (pUpM-mpou3BOAUTENCH WM BBITYCK HOBBIX yCTpoucTB P3A. IlpunsaTeie pemieHus
MOTYT IIPETEPIIeTh HEKOTOPHIE N3MEHEHHS MPU BBITIOJIHCHUH pabouel JOKYMEHTAIINH.

VYerpoiictBa P3A, noctpoeHHbIE HA MUKPOTIPOIIECCOPHOM 3I€MEHTHOM 0ase, 1o
CPaBHEHHUIO C YCTPOWCTBAMHU Ha 3JEKTPOMEXaHMUYECKOM 3JIeMEeHTHOH 0a3e, Oojee moj-
BEPIKEHBI BIMSTHUIO AJICKTPOMArHUTHBIX TIOMEX. B CBsI3M ¢ 3THM, Ha BCEX SHEPTOOOHEK-
Tax nepen yctaHoBkod MII TepmMuHanoB HeoOX0AUMO 0OecrieunBaTh BHITIOJHEHUE TpPe-
OOBaHUU MO SJEKTPOMATHUTHOM COBMECTHUMOCTH U ToMexo3amuiieHHoctTu MII
yCcTpoicTB. JlJis 3TOro HEOOXOAUMO OLIEHUTH MPEANOaraeéMblii ypoBEHb MOMEX Ha
00BEKTaX MPOEKTUPOBaHMS. B ciyuae, eciii UX BEeIMYHMHA MPEBBIIIAET NPEAEIBHO J10-
IIyCTUMBIE 3HaUYCHUS JJIs1 TOro uiyu uHoro MII ycrpoilicTBa, HAMETUTHh 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 yCTaHOBKM MOTYT PEKOMEHAO0BATHCS MUKPOIPOLIECCOPHBIE TEPMHUHAIIBI KaK
3apyOeKHBIX, TAK U OTEUECTBEHHBIX Mpou3BoauTenei. K 4uciy TakoBBIX OTHOCATCS:

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

[lodn. u dama

WHB. N2 nodn

3. OcHOBHBIE TeXHUYECKHE TPeOOBaHUs K KoMILIeKTaM P3A

3.1. OOmme TexHn4eckne TpedoBaHuA K 00opyaoBaHuio P3A

Texnuueckue cpencrsa P3A noimkusl ynosinetBopats [1YD, ITTO3II, npaBunam
no cepruduxanuu «Cucrema ceptudukanuu ['OCT P. [IpaBuna npoBeneHus: cepTu-
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), T'OCT P 50649-94 (MK 1000-4-9-93), P/] 34.35.310-
97 B yacTH MOMEXO0YCTONYHBOCTH;

-T'OCT 17516.1-90 B 9acTH CEMCMOCTONKOCTH.

["apanTHst Ha nocTaBisieMoe 000pPYyI0BAaHUE JIOJKHA PACIIPOCTPAHSITHCS HE MEHEE
4yeM Ha 24 mecsua. Bpems Hauana MCUMCIEHUS TapaHTUHHOTO CPOKA OTCUMTHIBAETCS C
MOMEHTA NOCTaBKU yCTpoucTB P3A 3aka3uuky.

[TocTaBuk MOKEH OECIIAaTHO YCTpaHATh JOObIE Ae(PEKThl B MOCTaBISIEMOM
000pyI0OBaHUH, BBISBICHHBIE B MEPUOJ FApAHTUMHOTO cpoka. JoJKHBI OBITH OrOBOpE-
HbI YCIIOBUS MMOCTABIIMKA, HA KOTOPBIX FapaHTHUs MOKET OBITh MPOJICeHA Ha OoJiee -

TEJIbHBIA CPOK.

3.2. TpebooBanusi k TepmuHaiam P3A

Mukponpoueccoptable TepMuHaibl P3A 10KHBI yIOBIETBOPSITh «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 TEPMHUYCCKON CTOMKOCTH 2X Iy0 (ITUTEIBHO);

- TOK OJHOCEKYHJHOM CTOUKOCTU 100X 0y ;

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

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

- I IMIEPEMCHHOI'O HAIIPAXKCHUA TCPMHUHAJIOB.

- TMHEeHOe HOMUHaIbHOE HanpsokeHust Uyoy = 100 B;

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

- HaNpsHKEHUE OAHOCEKYHIHON CTOMKOCTH 2,5% Uy,

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

- HalpsDKeHHe oJTHOCeKYHTHOM croiikocTh 1ieneit (3Uo) 2,5% Uyou;
- pabouwmii quana3on HanpspkeHui (0,0001 — 1,5) x Uyo.

- 0360‘{3}1 9aCToTa TCPMHUHAJIOB!

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

- HAIIPAKCHUC OIICPATHBHOI'O ITOCTOAHHOI'O TOKA TCPMHWHAJIOB!

- HOMUHaIbHOE HamnpsikeHue Uy o = 220 B;

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

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

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

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

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

[Tomaua mampspkeHUs: OOpaTHOW TOJIIPHOCTH HE JIOJDKHA BBI3BIBATH MOBPEXKIIE-
HUS TEPMHUHAIA.

bunapHbIe BXOIbI TEPMUHAJIOB JIOJKHBI UMETH CIIEIYIONINE XapaKTePUCTUKH:

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

- paboumii quana3oH HanpspkeHuid Kaxaoro Bxoja (0,8-1,1) Uy wow;
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- TOK KaXKIOro BX0Jia JOJDKEH oOecrednBaTh MpoOOH OKCUAHOMN TUICHKH YIpaB-
JSIOIIMX UM KOHTAKTOB, JIJIsl YETO MEPBOHAYAIBHON UMITYJIbC TOKA BXO/A JIOJKEH OBITh
lsx.mn =50 MA, 3aTeM OMYCTUMO €r0 3aTyXaHue;

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

- BXOJbI HE JTOJKHBI UMETh TAIbBAHUYECKOM CBS3U C DJIEMEHTAMHU, PACIIOJIOKEH-
HBIMHU BHYTPU TEPMUHAJIA.

JlommkHO obecrnieunBaThCsl MPABWIIBHOE W HaAEKHOE (YHKIIMOHUPOBAHHUE JIHC-
KPETHBIX BXOJIOB IIPU pabOTe yCTPOKWCTB KOHTPOJIS BBISBICHUSI aBTOMAaTHYECKOTO U aB-
TOMATU3UPOBAHHOI'O MOUCKA «3E€MJIU», IIPU MOSIBIICHUM 3aMbIKAHWS HA 3€MJIIO0 Ha JIO-
OOM IOJIFOCE UCTOYHUKA ONEPATUBHOTO MOCTOSIHHOTO TOKA.

BBIX01bI TEpPMHUHATIOB JTOJKHBI:

- OBITh KOHTAKTHBIMH, HCKJIIOYAIOIIMMHU TajbBAaHUYECKYIO CBSI3b C AJIEMEHTaMH,
PacCIOI0KEHHBIMU BHYTPH TEPMUHAA;

- COJIEpKaTh KaK 3aMbIKAIOIINE, TAK U Pa3MbIKAOIIME KOHTAKTHI;

- KOMMYTUPOBATh HAMPSXKEHUE TOCTOSIHHOTO TOKa 110 250 B.

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

TepMuHaIBI JOJKHBI IPEAYCMaTPUBATD:

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

- BO3MOXXHOCTb CHHXPOHHU3ALMU OT BHELIHEI0 HCTOYHUKA TOYHOTO BPEMEHH;

- TOPTHI CBSI3HU, OOECMEUMBAIOIINE AMCTAHIIMOHHOE YINpaBJI€HUE U OOMEH WH-
dopmanmeit pu ux unterpanuu B cuctemy ACYTII nomcraniium, MECTHYIO CBETOIU-
OHYI0 CUTHAJIM3ALMIO0 U KOHTAKTHYIO0 CUTHAJIU3ALMUIO JEUCTBUS HA OTKIIOYECHHUE U He-

HCIIPaBHOCTH,
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- BO3MOYKHOCTb OCYILECTBIIATH OMpPEEICHUE U 0TOOPaKEHUE INEKTPUUECKHX Ta-
paMeTpoB 00BEKTa, PErUCTPALIUIO COOBITUM, ITU(POBOE OCIMILIOTpadUpOBaHUE aHAIIO-
TOBBIX M JIUCKPETHBIX CUTHAJIOB C XpPAaHEHUEM B YHEPIOHE3aBUCUMOM MMAMSITH, CUTHAJIN-
3aIIUI0 O COCTOSIHUM U (PYHKIIMOHMPOBAHUM 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 (palIoB JAHHBIX PErMCTpallMd aBAPUHHBIX MPOILECCOB (OCIUILIO-
rpamM) Ha ceteBbie pecypchl B hopmate COMTRADE;

- annapaTHO-NPOrPAMMHBINA KOHTPOJIb U TUATHOCTHKY;

- pycuduuMpoBaHHbIA UHTEP(ENC;

- pyHKIMIO OnpeeNeHusl MeCcTa MOBPEXKICHHUS.

JlomxHa oOecnieunBaTbcs BO3MOXKHOCTh 3alpeTa yAaJeHHOTO M3MEHEHUs ycTa-
BOK M IIapaMeTpOB TepMUHAJIA. BEIOOp yCTaBOK M MX YCTaHOBKA, B TOM YHUCJIE BO3MOXK-
HOCTb YCTaHOBKH BCEX PEryJHpyEMbIX MapaMeTpoB (IpyHIl YCTaBOK) MO JUCKPETHBIM
BXOJHBIM CUTHajaM, JOJDKHBI 00€CTIeYMBaTHCS MOCPEICTBOM MECTHOTO JOCTYIa Yepes
BCTPOCHHBIA MHTEPPEIC WM MOAKIIOYEHHE CIEHUATBHOTO MEPCOHAIBLHOTO KOMIIBIO-
TEpa CO CIEUUATU3UPOBAHHBIM MPOrPAMMHBIM OOECIEUYEHHUEM C 3aIpPOCOM Mapois U
(ukcalyeil B )xypHaye COObITUH.

Tepmunanel nomxHbel yaoBiaetBopsate ['OCT 14255-69, PJI 34.35.310-97, Hop-
MaM u npasmwiaMm MOK 1o oGecriedeHuto 3JeKTPOMarHuTHOM COBMECTUMOCTH, a TaKKe
BbIIEpKUBATh UcbITanus 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 JIOKAIBHOW BBIUMCIIUTEIBHOU CETH MoAcTaHuMu. [Ipumene-
Hue Kabenel BTOPUYHON KOMMYTAIIUH JTOJKHO OBITh MUHUMHU3HUPOBAHO.

B kommiekTe ¢ TepMUHAIaMU Ka)KJ0T0 THIA JIOJKHBI TOCTABIIATHCS:

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

JIMYHBIX CUTHAJIOB,
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- IOKyMEHTAllUsS Ha PYCCKOM S3bIKE, COJEprKallasi OMMCAHKEe MPUHIUIIOB pado-
Thl, TEXHUYECKUE XAPAKTEPUCTUKHU, AJTOPUTMBI BCTPOEHHBIX (DYHKUUH U (PyHKLHO-
HaJIbHBIE CXEMBI, OIIMCAaHUE UX PabOThl U B3aUMO/IEHCTBUS BHYTpU TEPMHUHAA;

- METOIMKY pacyueTa U BhIOOpa mapaMeTpoB HACTPONKHU (YCTaBOK) U alrOPUTMOB
(¢yHKIMOHMpOBaHUs ycTpoicTB P3A, pa3zpaboTaHHYIO MPOU3BOJUTENIEM YCTPOICTB
P3A, B TOM 4mcIie BKIIOUAIONIYIO OJIAHK YCTaBOK, COJEP KAIlUM MepeueHb BCeX Mapa-
METPOB HAaCTPOUKH (YCTaBOK) M aJTOPUTMOB (PYHKIIHOHUPOBAHUS, MPEAYCMOTPEHHBIX
npousBoauTeneM yctpoiicta P3A, u ycinoBus BeIOOpa KaXkJI0ro rnapamerpa HacTpOu-
KM (YCTaBKH) U ajdropuTMa GyHKIMOHUPOBAaHUS ycTpoiicTBa P3A;

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

- TpeboBaHMs Mpou3BoaUTENS ycTporcTBa P3A k m3aMmepurenbHbIM TpaHCchOp-
MaTopaM;

- HEOOXOMMBIE HCTIBITAaTENbHBIE yCTpoicTBa 1 3UII;

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

H OIIBITC OKCILNTyaTalluH.

3.3.TpeboBanuss Kk mKkadpamM s YCTAHOBKM MHKPONPOLECCOPHBIX
YCTPOMCTB

MuKponpoIeccopHbie YCTPOHMCTBA JOMKHBI pa3MeIIaThCsl B YHU(PHUITUPOBAHHBIX
mkadax ABYCTOPOHHETO OOCTy)KHMBaHMS. [Ipy Hamu4yMu Ha JUIEBOW TMaHETH MHUKPO-
MIPOIIECCOPHBIX YCTPOUCTB CBETOAMOJHBIX CUTHAJIBHBIX WHIUKATOPOB, JBEPHh IIKada
J0JDKHA OBITH Tipo3padHoii. KoudecTBO opraHoOB pydHOTO ONEPATUBHOTO YIPABICHHUS
JOJDKHO OBITh MHUHUMAJIbHO HEOOXOIUMBIM M JIOCTATOYHBIM. 3amaHss JOBeph IKada
JIOJKHA OBITh HA CHEMHBIX METJISIX ¢ yTIIoM moBopoTta 180°.

B BBIXOZHBIX M BXOJHBIX IEMAX MHUKPOIPOIIECCOPHBIX YCTPONCTB JIOJKHBI
MMETBHCS TIEPEKITIOYATENIM WM UCTIBITaTeNIbHBIE OJIOKH (pa3beMbl) NSl yA00CTBa orepa-

TUBHOTO YIIPABJICHUS U BbIBOAA U3 pa6OTI>I PN TCXHUYICCKOM O6CJ'Iy>KI/IBaHI/II/I.
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Jlnig npenynpexaeHus: OIMUOOYHBIX NEHCTBUI epcoHaia Mpu onpoOOBaHUM BbI-
XOJIHbIE LIEMIA Ha OTKJIIOYEHUE Pa3HbIX KOMMYTAIIMOHHBIX anmnapaTroB WU 3JEMEHTOB
AIEKTPUUECKON CETH JOJKHBI ObITh pa3zelieHbl. Pa3nenenne He0OXOAUMO MPOBOAUTH
CHEUUaIbHbIMU H3/IECIUSIMH C HAHECEHUEM HAMMEHOBAHUS OTKJIKOYAEMOrO MPUCOEIH-
HEHUs1, a IPU OTCYTCTBUM TEXHUYECKON BO3MOKHOCTH NMPUMEHATH CBOOOJIHBIE KJIEM-
MBI.

JlomkHa OBITH IPEAYCMOTpPEHA OIHA O0IIasi CUTHaIbHAs amna «HeucnpaBHOCTD
mkada». B UCKIIOUUTENBHBIX CIIydasX JOIYCKAaeTCsl UCTOIb30BAHUE MMPOMEKYTOUHBIX
pene Juisl BBOJA JUCKPETHBIX CUTHAJIOB M BBIBOJA KOMaHA ynpasieHus. KomnyecTBo
IPOMEXYTOUHBIX peJie TOJKHO ObITh MUHUMHU3HUPOBAHO.

J11s1 3a3eMIIeHHs KOPITYyCOB MUKPOIPOLIECCOPHBIX YCTPOMCTB, 3KPAHOB Kabelel nu
JIPYTUX YCTPOMUCTB BHYTPH IIKa(a MPeayCMOTPETh CIIEHHAIbHYIO MEIHYIO LIUHY.

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

®dupMbl MOCTaBIIMKK 00OPYIOBaHMs JOJKHBI MMETh B Poccun TeXHUYECKUU
LIEHTP 0 OKa3aHUIO0 HEOOXOAMMOI MOMOIIM MPU MPOSKTUPOBAHUH, HATIAAKE U IKCILTY-
aTaluyu NPUMEHSIEMBIX YCTPONCTB.

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

TaXIUPUHAXTITYOHHA).

3.4. TpeGoBaHus K MOMEX03AIMILEHHOCTH, 0€30IACHOCTH M IKOJIOTUH U3/1e-
auii P3A

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

Koucrpykmust mznenuii P3A nomkHa obecrnednBaTh 3alIUTy OOCTY>KUBAIOIIETO
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 DKCIUTyaTallMM JJIEKTPUYECKUX CTaHUMU M cerer Poccuiickon

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

W3nenus ¢ nutaHueM OT ceTH (IEpeMEeHHOE HaNpsHKEHHUE) JTOJDKHBI UMETh CHT-
HAIM3AIMI0 BKIIOYCHHS CETEBOTO HAMPSIKCHHUS.

Bce mertanmnnueckue 4acTu 3JIEKTPOYCTAHOBOK, KOPITyca 3JIEKTPOOOOpYI0BaHUS
¥ METAJUIOKOHCTPYKILUH, KOTOPBIE MOTYT OKa3aThCs MOJ HalpsDKEHUEM, TOJUIekKaT 3a-
3emMiIeHHIO (yCcTpoicTBO 3amuTHOTO 3a3emiieHus no 'OCT 12.1.030-81). Jlns 3a3zemuie-
HUS J0JDKHA MCTIOIB30BAThCS 3a3€MJIISIONIAS IMHA CUCTEMBI 3JIEKTPOCHAOKEHUS 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:

- 10 TeMIepaTrype Bo3ayxa — oT +1 go +45°C niig oTarmimBaeMbiX MTOMEIIECHUN
u oT -10 1o +50°C 151 HEpEryaspHO OTAMIMBAEMBIX TOMEIICHUN;

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

Hcnonnenne yctpoiictB P3A 1OMKHO UCKITIOYATh TPEOOBAHUS K HAIMYUIO MPU-
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 npuHajiexkuocteit (3UI1), HeoOXOAUMBIX JIsl MOHTaXKa, HAJIAAKH, ITyCKa, a
TaK)K€ TEXHUYECKOT0 OOCTY>KUBAHUS U peMOHTa cucTeMbl P3A.

OObeM 3amacHbIX YacTell JOJDKEH rapaHTHpPOBATh BBIMNOJHEHUE TPEOOBaHUH IO
TOTOBHOCTH M PEMOHTOIPUTOJHOCTH cUCTeMbl P3A B TedueHHE rapaHTUHHOIO CpOKa
AKCIUTyaTal1H.

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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TpeGoBanus k ynakoBke, MapKHUpPOBKE, BPEMEHHON aHTHUKOPPO3MOHHOM 3aIluTe,

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, T'OCT 15543.1-89 u I'OCT 18620-86. ITopsiniok OTrpy3KH, CIHEIU-

AJIBHBIC Tpe6OBaHI/I$[ K TapC N YIIAKOBKC JTOJI’KHBI OBITh OIIPCACICHBI B AOTIOBOPC HaA I10-

CTaBKYy 000OpY/IOBaHMUSI.

Hsm.

Koz.yy

/lucm

Nedox.

Todn.

Aama

B3C000107.356.2.1.2-M1/103.3-113

/lucm

13




Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

4. OOmue cBegeHNs 0 MPOEKTHPYEMOM 00beKTe

3agaHueM Ha TPOEKTUPOBAHHUE MPEAYCMATPHUBAETCS CTPOUTEIBCTBO BETPOBOU
anektpudeckoit cranuuu (BOC) ¢ BHyTpUILIONIaI0YHBIMU aBTOMOOMIBHBIMH J0pOTa-
mu «ITokpoBckas BOC» makcumanbHOM MomHocThIO 86,45 MBT, koTOpas pacmnosnara-
eTcsi Ha Tepputopur KpacHoapMeickoro MyHHUITUNIATRHOTO paiioHa Camapckoit oOa-
CTH.

Brimaua momuoctu IlokpoBckoit BOC B ceTh OyAeT OCYIIECTBISATHCS IO Ka-
oenpHOM nuHUU 35 kB uwepes PY 220 kB, PY 35 kB I'paxnanckoit BOC (cM. Tom
B3C000107.356.1.5-1J104.2.1). nsa noakmrouenus: [Tokposckoii BOC B PY-35 kB
I'paxxnanckoit BOC BeifenseTcs oqHa TMHEHHAS siueiika MomHocThio 86,45 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, cBsi3u u Jp., a TAKKE UIUT COOCTBEHHBIX HY¥XK]I
moayis ynpasienus, TCH u PII-35kB. Moayns ynpasnenuss BOC npencrasnser co-
00l KOMIUIEKTHO-OJIOUHBIA MOJYJIb, Pa3leNEHHBII HAa TPAHCHOPTUPOBOUYHBIE OJOKH-
KOHTEHHEPHI C TOJATOTOBIIEHHBIMU MEXOJIOYHBIMUA Y BHEIITHUMU CBSI3SIMH.

B cocrtaB moayins ynpasienuss BOC BXoAT Claeayromme OTCEKH:

- OTCEK MeCcTHOro muTa ynpasienus (MILY);

- OTCEK aBTOMAaTHYeCKOM cuctembl yrpasieHus (ACY);

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

S. Texnnueckue pemrenus no BoinojHeHu0 P3A IMokposckoit BOC

Cxema pacnpezesieHusi yCTpPOHUCTB MH(OPMALIMOHHO-TEXHOJIOTHYECKMX CHCTEM
(UTC) no obmoTkam TpaHchOpMAaTOpOB TOKAa M HANPSHKEHHUS MPHUBEICHA HAa YepTeke
B5C000107.356.2.1.2-1J103.3.01 gagHoro Toma.

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

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

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

[Iepenaya momHocTH OT IlokpoBckon BOC uepes PY 220 kB, PY 35 kB I'pax-
nanckoi BOC npoekTupyercs 1o IpyroMy TUTYJLy IIPOEKTA.

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

- TokoBas otceuka (TO);

- MaKcuMasbHas TokoBas 3ammuTa (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 CHEIUAIN3UPOBAHHOTO MPUOOpPa, «CYXUe» KOHTAKThI KOTOPOTO 3aBOASTCS B MUKPO-
MPOLIECCOPHBIN TEPMUHAI 3AIIUTHI C ICICTBUEM HA CUTHAJ U OTKIIFOYEHHE.

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

- MakcuMasbHas TokoBas 3amuTa (MT3);

- aBTOMAaTHKa yTnpasJieHus Bbikitouarenem 35 kB (AYB);

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

- aBTOMaTuueckoe yckopenue MT3;

- morudeckas 3amura muH (JI3I).

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

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

- TokoBas orceuka (TO);

- MaKcHUMaJbHas TokoBas 3ammura (MT3);

- TMCTaHUMOHHOM 3ammThl ([3);

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

- TOKOBasI 3ammTa o0patHoi nocnenoatenbaocty (T30IT);

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

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

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

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

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

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

- na stueiiku TCH — Ha cOOCTBEHHBII BBIK/IIOYATEND,

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

CYTCTBHUA COOCTBEHHOTO BBIKJII-O‘I&TCJISI);
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- 71l OTCeKa COOPHBIX IIMH — Ha OTKJIIOYEHUE BBOIHOTO BbIkmtouatens PIT 35
kB.

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

M3MEPUTEIbHBIN TpeoOpa3oBaTeb.
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ITokposckoit BOC

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

Pucynoxk 1 — CtpykTypHas cxema nepenauu curaaioB Ha PY 220 kB, PY 35 kB

[InaH mpokIagku ONTUYECKOro Kadens sl nepenauu curHaioB P3A ¢ ITokpos-

MY B3C. PrI-35 k6.
Hqetka N°2. KA 35 kB
Mokpobekas B30 - PY 35 kB [paxdonckou B30

MIT mepmuran P3A
fiboda

. . "AbapuiHoe
P08 ! CHUXEHUE 382030

Modyne Dl/00

Meduax oHbiepmep

Onmaoxooce

%

PY 220,35 kB Ipaxdaxckou B3C KPY 35 «B.

1 cw Aqedka 047 & Moxpobekon B3C

Onmokpocc

MeduaxoHfepmen

Modyne DI/00

. . "AfapuiHoe
08 | CHUKEHUE 30eza3a”

d
MIT mepmuHan P3A
bBoda

B5C000107.356.2.1.2-11110.

Jlns aBTOMAaTH3alMK JESITEILHOCTH TiepcoHana ciy0sl P3A mpemxycmorpeHo

aBToOMaTu3npoBaHHOE padouee Mmecto (APM) P3A tuma HOyTOYK.

N3zm.

Koz.yy

/lucm

Nedox.

Todn.

Aama

B3C000107.356.2.1.2-M1/103.3-113

/lucm

19




Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

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 BpeMEHHU He MeHee 4eM ot 0 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 YCKOPEHUE C PETYIIMPYEMOM BBIICPKKON BpeE-
MEHHU TPY BKJIIFOYEHUH JINHUU T10]T HAPSKEHHUE;

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

- UMETh JUaIia30H PeryIupoOBaHusl YCTABKHU IO TOKY cpabaThIBaHUs B Mpeenax
ue meree (0,2-20) Loy,

- UMETh JUaIia30H PeryIupoOBaHus BBIICPKKU BpEMEHU Ha cpabaThIBAaHUE B TIpe-

nenax He menee (0-1) c.

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

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

- UMETh JUaIla30H PEeryIUpOBaHus BBIICPKKH BpEMEHU He MeHee 4eM oT 0 110
10 c;

- UMETh HE MEHEE JBYX CTYIICHEH;

- UMETh BO3MOKHOCTh BBITIOJIHEHUS CTYIIEHEW HANIPaBJICHHBIMU;

- UMETh BO3MOXHOCTh aBTOMAaTHUYE€CKOTO YCKOPEHHUS MPU BKIFOUCHUH BBIKIIIOYA-
TeJIsl, yCKOPEHHE JOJDKHO BBOJMTHLCS Ha BPEMs, PETyJIUPYEMOE B IMala30HE HE MEHEee
(0-1,5) c;

- UIMETh BpeMs Bo3BpaTa He 6osee 50 mc.

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

T3O0II B coctraBe TepmuHanoB P3A npucoenunennii 35 kB noimkna:

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

- UMETh JUaIia30H PeryIupOBaHus BbIIEPKKU BPEMEHU Ha cpadaThIBAaHUE B TIpe-

nenax He menee (0-20) c.

5.2.5. TpedoBaHusi K AUCTAHIIMOHHOM 3amuTe (JI3)

Jucrannuonnas 3ammra (JI3) gomkHa:

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

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

- OCYIIIECTBIISATh HE3aBUCUMOE PETyJMPOBAaHUE YCTABOK COMPOTHBIIEHUs cpaba-
ThIBaHMS, a TakXKe BbiZepxkeK Bpemenu J[1O;

- IMETh BO3MOKHOCTh HE3aBUCUMOTO BBOJIa/ BEIBO/IA KaXKJIOW CTYTICHH;
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[ 25]

- UMETh JIMANa30HbI PETYINPOBAHUS BBIICP)KEK BPEMEHHU W CONIPOTHUBIICHHUM Cpa-
OaTeIBaHUs CTyIeHeH, cooTBeTcTBeHHO, He MeHee (0-10) ¢ u (0,2-100) Owm/a3zy nus
liom 1, paBHOTO SA;

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

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

- OCYILIECTBJISITh ABTOMATUYECKOE YCKOPEHUE NEHCTBUSI CTyNEHEW NP BKIIOYE-
Huu BJI o HanpsbkeHue;

- UMETh BO3MOXXHOCTh OJIOKMPOBaHMS JIFOOOU (110 YCMOTPEHUIO IMOJIL30BaTEN)
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. TpeOoBaHusl K aBTOMATHKE yIpaBjeHus BbIk/JIO4YaTeaeM (AYB)

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

MuKponponeccopHblii TEPMUHAI YIIPABICHUs JOJDKEH OCYILECTBIATH 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 TepMUHAJA YIPABICHUS C BU3YAIbHOHN paciM(PpOBKON U TPAHCIISALUN
Ha BepxHUIl ypoBeHb B ACY TII quckpeTHbIX CUTHAJIOB UCHPABHOCTH M PAOOTHI BbI-
KJIF0YaTeNsl, ero NpuBoOja, aBTOMAaTUKU U OJIOKUPOBOK, pacnonoxeHHbix B LITYB. Tlpu
HeucnpaBHoctd ACY TII nomxHa mpexycmaTpuBaThCs Bblgaua OOOOLICHHBIX BHU3Y-
aJbHBIX ¥ 3BYKOBBIX CUTHAJIOB B OJIOK 3ByKOBOI CUTHAJIM3AlINH;

- perucTpanuu — (pUKcaIi 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 mikagbl, Ha KOTOPBIX pacroiaraloTcsl 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 BBIKIIIOYATEIb (BKIIOUCHUE WM OTKIIFOUCHHE) JOJKHO aB-
TOPU3UPOBAHHO (PUKCHPOBATHCA JTHMOO aBTOMATUKOM BBIKIIIOUYATENS, JTUOO 3aLIUTOM, C
pactdpoBKOl BpEMEHU OTKIIIOYEHHUS U C BO3MOKHOCTBIO CUMTHIBAHMS ITOU MHQOP-
maiuu B ACY TII. IIpoxoxkaeHue UMITYJIbCOB BKIIOUEHUS] W OTKJIIOUECHUS MO LENU
KaXKJIOTO JIEKTPOMArHuTa JIOJKHO (PMKCUPOBATHCA aBapUMHBIMU PETUCTPATOPAMHU.

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

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

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

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

- HEOOXOJMMOCTH BBITIOJIHEHUS 3aIUThI AJIEKTPOMAarHUTOB YIIPaBJICHUS OT JJIH-
TEJIBLHOI0 MPOTEKAHUs TOKA MPU HEUCITPABHOCTH BBIKIIOUYATEIIS;

- HEOOXOIUMOCTH CHTHAJU3AINK CHIDKCHUS TEMIIEPATypbl HUKE KPUTHICCKOM

(TIpu HEUCIIPAaBHOCTHU 00OTpEBA).
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[{en0oCTHOCTh LENMM KaXXIO0r0 3JEKTPOMArHUTa JOJKHA KOHTPOJMPOBATHCSA WH-
JUBUyaJIbHO, B TMOJOXKEHUU 3aMKHYTOTO COCTOSIHUSI OJIOK KOHTAKTOB BBIKJIIOYATENIS
COOTBETCTBYIOLIEH LEMH.

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»,

HE00XO0IUMO HCITOJIb30BAaTh 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 ITOJIOKEHHUSI BBIKJIFOUATENS C IIOMOILBIO CIIEIUAJIbHBIX
OPraHoOB TOKa, BPEMs BO3BpaTa KOTOPBIX MPU PA3MbIKAHUU MAKCUMAJIbHOTO TTEPBUYHO-
0 TOKa BBIKJIIOYATEIEM M HAJWYUU IMEPUOJUYECKH 3aTyXaroUlero TOKa HE JOJKHO
npesbimath 20 mc;

- UMETh JIOTUKY ITyCKa, 00ECIEYNBAIOITYIO HAJIE)KHOE OTKIIFOUEHUE BBIKJIFOYATES
IIOBPEXKJICHHOIO NPUCOCIUHEHUS U IMPENYCMATPUBAIOIIYIO YIEpPKAHUE OT peJie 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 ycrenmHom OTKIIOYEHUN 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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[ 28

«Mertonnyeckue ykazaHus MO 00ECIEYEHHIO 3JIEKTPOMATHUTHOW COBMECTHMOCTH Ha
00BEKTaX ANEKTPOCETEBOIO XO3SHUCTBAY.

Bropuunoe o6opyaoBaHue, CUCTEMBI CBA3M, KaOEI BTOPUYHON KOMMYTAIIMK Ha
MPOTSHKEHUH BCETO CPOKA CIY>KOBI MOABEPTaOTCS AMEKTPOMArHUTHBIM BO3JECUCTBUSM
paszHoro Buaa. HeBeinosHenue ycinoBuit OMC NpUBOIUT K NOBPEKAECHUIO BTOPUYHOTO
000py/I0BaHusl, HEMIPABIIIBHBIM JIEHCTBUAM (0TKa3aM, U3JIMIITHUM WM JIOXKHBIM cpaba-
THIBaHUSIM) YCTPOUCTB P3A, mepekpbITHIO U30ISIUH Kabeneld BTOPUYHON KOMMYTaIlH
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, IPH KOTOPOW HAMOOJBIINE BO3MOKHBIE YPOBHU AJIEKTPOMArHUT-
HBIX BO3/CHCTBHI BCEX BUJIOB Ha OOBEKTE DJIEKTPOCETEBOTO X0O3MCTBA HE MPEBBILLIAIOT
JOIYCTUMBIX 3HAUEHHH JIJIs1 KaKJO0r0 KOHKPETHOrO BTOPUYHOTO 000pYAOBaHUS.

Hns npucoenunenuii PI1-35 kB I[Tokposckoit BOC npeaycMoTpeHbl 3allUThl 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:

— IMIPUMEHEHHE YKPAaHUPOBAHHBIX Kabellel 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€MJICHHUSI SKPaHOB Kabesel, KOpIyCOB TEPMUHAJIOB U JPYTUX YCTPOUCTB.

TexHuYecKue pemeHus Mo 3a3eMIIIIOIIEMY YCTPOMCTBY M MOJHHUE3ALUTE pac-
cmoTpensl B Tome BOC000107.356.2.1.2-NJ103.1.

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

HHUTHast COBMCCTUMOCTDb TCXHUYCCKUX CPCACTB»
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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 10 CXEME «PAa30MKHYTBIA TPEYTONBHUK» Ui yCTPoicTB 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. OmneparuBHasi 0JJOKHPOBKA

B PII 35 kB mpeaycMmarpuBaeTcs >JIE€KTPOMarHUTHAs OriepaTUBHAsS OJOKUPOBKA
pazbeaunutenelt (P) u 3azemmsroniux Hoxei (3H).

OmnepatvBHasi OJJOKMPOBKA BBIMOJHEHA C YYETOM 3aBOACKON MeXaHUYECKOU 0J10-
kupoBku Mexy P u 3H oanoii stueitku KPY. OBP He nomkHa AomycKaTh BO3MOKHOCTh
BriroueHus 3H ceknum mmH, ecnu P siaeex orxoaamux auHuM 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 CCKIIMH ITWH HUJIN BKIIFOUYCHHOM BBIKITFOYATCIIC BBOAA.

5.4. IIporuBoaBapuiiHasi aBTOMATHKA

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

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

neraromeit cetu 110 kB u BrIte HE TpeOyeTcs.

5.5. He3aBucumasi perucTpanusi aBapuilHbIX COOBITHH

Ha Tloxposckoit BOC B wactu PII-35 kB npenycmarpuBaeTcst BHITIOJIHEHUE 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 npeaHazHayeHa Juisl HAKOIJIEHUS U MPEICTaBIECHUs HHPOpMa-
MU O MPOLECCEe BO3HUKHOBEHMS, Pa3BUTHM W JINKBUIALMU aBAPUMHBIX CUTyaluil Ha
OCHOBHOM 3JIEKTPO0OOpYyJ0BaHUM NoAcTaHIMU. Ha ocHOBe 3T0i MHpOpMAaIK T0KHA
00ecreynBaThCsl BO3MOKHOCTh ONPEIETIEHUs IEPBONPUUNHBI OTKIFOUEHHST 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 TaKKe 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 crnienpanuzupoanHoe [1O mis otroOpakeHus u ananu3a gaHHbIX oT PAC
u tepmuHanoB P3A B popmare Comtrade. Ilepenaua faHHBIX OCYIIECTBIISIETCS IO CETH
ACY TII ITokposckoit BOC.

Kpurepuu nycka u 3HaueHUs yCTaBOK BblOMpaioTcs B cooTBercTBuM ¢ ['OCT P
58601-2019 «Enunas sHepreTnueckas CUCTEMa U U30JMPOBAHHO pabOTAIOIIUE PHEPTO-
cucteMbl. OnepaTUBHO-AMCIETYEPCKOE yIpaBieHue. PeneiiHas 3ammra 1 aBTOMaTHKaA.
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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Ta6nuna 1 — [lepeueHb aHAJIOTOBBIX CUTHAJIOB, TiepeaBaemMbiXx B PAC

Ne HauMeHoBaHue cur- HUcrounuk | IlpueMHuk
Tun npucoeauHeHus
n/n HaJIa CHUI'HAJIa CUrHAJIA
Hanpspxenue ¢asbr A -
1
Ua
Hanpspxkenue ¢azbr B -
2 Ub
TH 35 kB ITokpoBckoii Hanpsoxerue gasbi C - TH oOMoTKH
3 |BOC Uo 0,5 u 3P
4 Hanpsixenune 3U0
5 YacroTa 371eKTprye-
CKOro ToKa - f
O | TCH 35/0.4 kB PIT 35 kB [LOX QaseL A - 12 TT o6moTKa
! [Tokposckoit BOC Tox aswi B - 1b SP
8 P Tox dasze1 C - I
9 | KJI PIT 35 B ITokpog- Tok da3sl A - la TT o6MoTxa
10 | ckas BOC — PV 220/35 | Tok ¢ase1 B - Ib 5p
11 | kB I'paxnanckoit BOC Tox da3sl C - I
12 | KJI PIT 35 kB ITokpos- Tok dazel A - la TT o6MoTKa
13 | ckas BOC — BOVY-13- Tok ¢da3er B - Ib 5p Momynb
14 | BOVY-15 Toxk dazb1 C - Ic yIpaBJie-
15 | KJI PIT 35 kB ITokpos- Tok ¢a3sl A - la TT o6 Husa BOC.
16 | ckas BOC — BDY-4- Tox daser B - Ib 5p OOMOTEa ITomere-
17 | BOVY-18 Toxk da3s1 C - Ic HUE CH-
18 Hampsixenue dasst A - | [llunka cra- CTCM.
Ua OMIM3Upo- [lkadp PAC
19 | CI'S MBI Hanpsioxenue ¢gassl B - | BaHHOTO
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- | _
5 =220 B
= 25 CUTENBHO 3eMiH |
CEKITNH
8
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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*

Ne IpuemHuk
Tun npucoeguHeHUs! HaumeHoBaHue curLaia
11 CHUrHaJia
1 BrikrouaTenb BKIIOUECH
2 BrIkrouaTesb OTKIIOUYCH
3 | TCH 35/0,4 xB PII-35 kB | CpabGaTbsiBaHue TepMHUHajIa
4 | MY Ilokposckas BOC HewncnpaBHOCTh TepMHUHAIA
5 CpabatsiBanue YPOB
6 ABapuitHOe CHIDKECHHE dJIerasza Monyiib
7 BrikirouaTesnb BKIIFOYCH yIIpaBJICHUS
8 BrikirouaTenb OTKIIOUEH BOC. Ilo-
KJI PII-35 kB MYV Ilo-
9 CpabaTtbeIiBaHHE TEpMHUHATIA MEIICHUE
kpoBckast BOC — PY-35
N 10 HewncnpaBHOCTH TepMUHAIA CHCTEM.
; kB I'paxxnanckoit BOC
: 11 CpabateiBanne YPOB [Ixad PAC
< 12 ABapuilHOE CHUYKEHHE dJIeraza
13 Pa3benuHuTeNh BKIIIOUYCH
g KJI PIT 35 kB ITokpos-
IS 14 Pa3zbeiMHUTENb OTKIIOUEH
N ckas BOC — BOVY-13-
S 15 CpabatpiBaHe TepMHUHAIA
BOVY-15
16 HeucrnpaBHoCTh TEpMHHAIIA
,§
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N3zm.

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

Ne IIpuemMHuK
Tun npucoenuHeHust HauMeHoBaHue curaja
i1 CHI'HAJIA
17 ABapuitHOe CHIIKEHHE dJIerasza
18 Pa3bequHuTenb BKIIOUEH
16 | KJI PIT 35 xB Ilokpos- Pa3benuHuTED OTKIIOYEH
17 | ckags BOC — BOVY-4- CpabatbiBaHe TepMUHATIA
18 | BOVY-18 HeucnpaBHocTs TepMuHaIaQ
19 ABapuiiHOE CHUKEHUE 3JIera3a
20 | COopHbIe NIMHBI ABapuilHOE CHMYKEHHE 3JIeraza
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 Agapus Ab (MBII12)
28 O6mas neucnpasHocts (MBI12)
29 Hapymenre n30s1un Mexay MoJTro-
camu
30 Hapymenre n30as1un Mexay MMoJTo-
COM «1+» U 3eMiiei
31 Hapymienve n30as1un Mexay moJo-
COM «-» M 3eMJIer
32 | COIT OO000IIEHHBIN CUTHAT cpabaThIBaHUS
3al[UTHOrO arrmapara B nenu Ab
e 33 ABapus ceTn
3
S 34 Heucnpasuocts 3BY-1
Q
35 Heucnpasuocts 3BY-2
36 OO0m1ast HeUCIPABHOCTh
g
s *Tlpumeuanne — CIMCOK CUTHAJIOB MOKET OBITh YTOUHEH Ha CTaiuu pabodero
& MIPOCKTUPOBAHMSI.
r§
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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.

/lucm

B3C000107.356.2.1.2-M1/103.3-113 37

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




[35]

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 MepeHanpsokeHuid 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 CCIYIOIINM YCIOBUEM

klO;{on > klOpacq, (51)

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

Kiopaca — TIpeIeNbHAST KPATHOCTH U Pacy€THOTO TOKa, OMpenenseTcs mo (Gop-

MyJie

I acu
klOpacq: - y (52)

lnom

1€ lipacy — pACUETHBIN TOK K.3., P KOTOPOM JIOJDKHA OBITH oOecrieueHa pabora

62;

g TT ¢ nmorpemHocThiO € < 10%. Onpenensercsa TAIIOM 3allUTHI, IS TOKOBBIX 3aIIHT

b

B ~

3 Kak npaBuiio paBeH 1,1xlyc, (rae lic, — nepBUYHBIN TOK cpabaTbIBAHMS 3aIUTHI), AJIs
mudepeHITMaNbHBIX 3alIAT ONMPEACIASTCS HanOOIBIITUM TOKOM BHeITHero K3, A;

g | 11on — IEPBUYHBIN HOMUHATBHBIN TOK TT, A.

Q

3

,§ k _ ZZ + ZHOM

= 1000n — “Muom Z Z y (53)

2 + H.gpakm.pacu
rne Kyon — HOMUHAIBHAS TIpeIeTbHAst KpAaTHOCTh 0OMOTKH TT;

N

8
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[ 36

Z; — TIOJTHOE COTIPOTHBJICHHE BTOPUYHOU 0OMOTKH, OM, OPHEHTHPOBOYHO TPH-
HuMaetrcs Zy = 0,2 X Zyoy;

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

Zy paxr.paca — (PAKTHYIECKOE CONPOTUBICHUE NPUCOETUHEHHON Harpy3ku, Om. 3a-
BUCHUT OT cxeMbl coetuHeHnst oOMoToK TT, a Takxe BH1a 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 (3¢. wau 1¢. KOpoTKoe 3aMbIKaHHE) MOXKET OBITH pac-

cyuTaHa 1o popmyie

p ) IKa ens ’ kmeMn
ZH.dJaKm.pacu (Bd)) = 86 + Zpeﬂe + Znep; (54)
Kabens
“lxagens Kremn
ZH.C])aKT.pacq(l(l)') =2 (HV) + Zpeﬂe + Zneps (55)

TIe p — yIelIbHOe conpoTuiieHne meau, 0,0175 OM MM?/M;
| ca6ens — JUTMHA KOHTPOJIBHOTO Kabesst oT TT 10 MecTa yCTaHOBKH 3allUThI, M;
Sragens — CEUEHUE KOHTPOJILHOTO Kabels, MM,

Krenn = 1,2 - TEMIIepaTypHbIi KO3PPHUITUCHT;

Z pene — CONIPOTUBIICHHE pelie 3alluThl B pa3Hoii nenu, Om. [Ipunumaercs compo-
TUBJIeHWEe oHOTO MOoaysst Toka MII yerpoticte ~ 0,028 Owm (0,2 u 0,5 BA) ansa mon-
kioueHus:t MII tepmunana P3A u PAC npu [, = 5 A. Takxke 3aBUCUT OT KOJIMYECTBA

NOAKITIOYeHHBIX K 00MOTKe TT yCTpOHCTB;

Zep — COIPOTUBJIEHHUE NIEPEXOIHBIX KOHTAKTOB, IpuHUMaercs ~ 0,1 Om.

YenoBue fyaxe < fron
[Tpu npoBepke TT mo ycnoBuro fyaeq < fron OTpenensercs 3HaueHne 06001IIEHHO-
ro koddurmenta A o Gopmyie

A= Kyvakc
K1on0n

, (5.6)
rie Kyaxe PACCUMTHIBACTCS KaK OTHOIICHHWE MAaKCHMMAaJIbHOTO TEPBUYHOTO TOKA
IpH K.3. B HaYase 3allMUIaeMON 30HbI K IEPBUYHOMY HOMHHAJILHOMY TOKY TpaHc(op-

MaTopa TOoKa 1o Gopmyiie
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37,

(5.7)

k _ IlMaKC

make
IlHo M

[To moryueHHOMY 3HaYEHHIO A OMPEEIIIETCS pacueTHasl TOKOBas TIOTPEIIHOCTb
fpacs M0 3aBuCHMOCTH f=y(A) [cM.12].

3navyenune T, 111 TOKOBBIX 3alIUT IpUHUMAETCs paBHBIM 50%, st nuddepen-
nuaiabHeIX 3a1uT 10%.

J171s HeHanpaBJICHHBIX TOKOBBIX 3allUT B MUKPOIPOIIECCOPHBIX O0kax P3A mo-
IPENIHOCTh TpaHchopMaTopoB Toka Ipu K3 B Hadase 3amuinaeMoll 30HbI HE HOPMH-
pyeTcsi BCIEICTBUE YCTOMYMBOCTU alTOPUTMOB IU(POBOM 0OpabOTKM CHUTHAlA K

HACBIIIEHUIO TPAaHC(HOPMATOPOB TOKA.

YciaoBue U2ma1<c S U2)10n

OTcyTCTBHE OINACHBIX TMEPEHANPSIKEHUN Ha 3akuMax BTopuuyHasi oOMOTku TT
npoBepseTcs 1no hopmye

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

rae Ujon — OpEesbHO JOMYCTUMOE 3HAUYCHHUE HAMNpsHKEHUs Ha 3aKUMax BTO-
puuHoii oomotku TT, mpuaumaercs 1000 B;

Usyaxe — HAMIPSDKEHUE Ha 3a%KUMax BTOpUYHOM 00MOTKM TT mpu MakcuMaibHOM
TOKE KOPOTKOTO 3aMBIKaHUSI.

3nauenne Uy Onipeaensercs mo Gopmye

UZMaKC = \/E X kMaKC X IZHOM X ZH.Q)aKT.pac'{ =

_ 11 aKC — 11 aKC
=12 X _I1Mo X IZHOM X ZH.(l)aKT.paC‘{ = V2 X UMTT X ZH.(l)aKT.paC‘{ (59)
HOM

rae N —Kodddurment tpanchopmarum TT.
Pacuétel nms BTOpUYHBIX OOMOTOK cooTBeTCTBYtommX TT mpuBeneHbl Ha yep-

texxe BOC000107.356.2.1.2-MJ103.3.08.

[Tpu pacuére n3mepurensubix 00MoToK TT mpoBepsieTcss HaxoxaeHue pakTude-
CKOM Harpy3ku oOMOTKH B uamnaszone 25-100% oT HOMUHAJIBHOM, YTO SIBISIETCS HEOO-
XOJUMBIM ycioBueM st pabotsl TT ¢ nomycTumbiMu norpemHocTsiMu. Pacuér uzme-

putenbHbIx 00MoTOK TT npusenén B tome BOC000107.356.2.1.2-NJ103 4.
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5.7. Pacuer nmo onpeaeJeHNI0 MOIIHOCTH TPAHC(OPMATOPOB HANIPSAKEHHUS

OpHEHTUPOBOYHBIN pacy€T MOIIHOCTH BTOPUUYHBIX 00MOTOK TH BBINOIHEH 1S
P3A u 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.

Taomura 3 — Pacuér oomoroxk TH 35 kB

)é 1 é 1 1 UI: o ple~! 1 h:
= = ) —
2 2 E s E S Z|e =¥ 8 S| § 2
- = 3) E [ o m 2 B o 5~
< =) 0 9 = & = = < © o | @
= g | » S Z SN I S =| € 5
= = == R S R =) - Y = = o Z
= > s = =S 8 3| =2 R E & =2 Rl gl " e ~
o - S Sl o & S| ¥ EE|lg = ¢ &~ a = A&
& |55 528|EE58¢85|5¢°
3) S| 2 5|8 x| o a|A S EE S ES
> e o © E S| @ =l & = S = S 5=
< | S al & 2| & 2 o = e S
= S 28 |2¢E|2EE (S8 =2
= ==
mr. | BA BA BA BA BA BA
VerpoiictBo ACY
P 4 | 02 i
TII
PAC 1 0.5 7,5 0.5 2,5 20 20
W3mepenus 1| 42 ’ - ’
P3A BBoga 35 kB 1 0,5 0,5
P3A KJI 35 kB 2 0,5 0,5
P3A TCH 35 kB 1 0,5 0,5

Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

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

Huit AUNC KY 3 npusenén B tome BOC000107.356.2.1.2-NJ103 4.
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6. Pacuer ycraBok P3A

Jlnsa pacuera ycraBok TepmMuHaioB B PII-35 kB u npoBepku ycTaBOK yCTPOMCTB
P3A B BDY neoboxomumerl Toku K3 B PI1-35 kB, Ha mmunax 35 kB BOY u 3a tpancdop-
matopom BOYVY.

PacueT ycTaBOK BEIIOJIHEH B coorBeTcTBHHM ¢ [JI1 11,12].

6.1. Pacuer TOKOB KOPOTKOIO 3aMbIKAHUA

HcxoaHbie faHHBIE 11 pacyeTa

Tox 3x ¢aznoro K3 na mmuax 35 kB PY 35 kB Ilokposckoit BOC B makcu-
MaJIbHOM pEXHUME (C YYETOM MHMHHUMAJIBHOTO COINPOTUBIEHUS TpaHchopmaropa mpu
KpaiiHeM mnonoxkeHun ycrpovicrtea PIIH T1 B PY 220 kB, PY 35 kB I'paxnmanckon
B3C), 6e3 yuera nognutku = 13,1 KA.

B MuHuUManbHOM pekume paboThl S3HEPrOCUCTEMBI (Ha OCHOBAaHUU MCXOJIHBIX
JNaHHBIX, ToJydeHHbIX 0T PCK, ¢ ydeToM MakCUMaabHO JTOMYCTUMOIO HAMPSKEHUS
cetu UBH =252 xB B PY 220 kB, PV 35 kB I'pasxnanckoii BOC) = 7,57 KA.

Comnporusnenue Tpanchopmaropa BOVY:

X1=22,14 Om; R1=1,58 Om.
[Ipu BHEIIHEM KOPOTKOM 3aMbIKaHHU BOY BbljaeT MakCUMAaIIbHBINA TOK, PABHBIM
Imoanl =1,05lHoM=1,05-84,95=89,2 A

ConporuBiienus kabeneil mpeacTaBieHbl B Tabiuie 4. YeiabHble mapameTpbl
MpeJICTaBJICHbI B TabIuIe 3.3 TOMOB B2C000107.356.2.1.3-TKP,
B5C000107.356.2.1.4-TKP
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Tabnuna 4 — Pacuet conportusnennii KJI BOY

Juna KJI 35
Yuacrok KJI B Mapka u ceuenne KJI 35 kB | Rka,Om | Xkia, Om
kB, M
B3Y Ne9 — BBY Nel0 1020 ATTBIIyr-35 3(1x95/16) 0,419 0,131
BOY Nel0 — B2V Nell 750 ATTBITyr-35 3(1x95/16) 0,308 0,096
B3OV Nell — B3V Nel2 1120 Allsllyr-35 3(1x150/25) 0,297 0,131
BOY Nel2 — BDY Nel3 1580 Allsllyr-35 3(1x240/25) 0,254 0,172
B3Y Nel3 - PII-35 kB CIII MY
4360 ATlIBITyr-35 3(1x400/35) 0,445 0,432
[Toxposckas BOC
BOY NeS —BBY Neb 950 ATTBITyr-35 3(1x95/16) 0,390 0,122
BDY Ne6 — BDY Ne? 2170 ATTBITyr-35 3(1x95/16) 0,892 0,278
BOY Ne7 — BDOVY Ne§ 740 Allsllyr-35 3(1x150/25) 0,196 0,087
BDY Ne8 —BDY Nel4 1000 Allsllyr-35 3(1x240/25) 0,161 0,109
BOY Nel4 —BDY Nel5 1120 Allsllyr-35 3(1x400/35) 0,114 0,111
BDY Nel5 - PI1-35 kB CI MY
2940 Allsllyr-35 3(1x500/35) 0,236 0,282
IToxposckas BOC
BBY Nel —BBY Ne2 790 ATTBITyr-35 3(1x95/16) 0,325 0,101
BOY Ne2 — BOY Ne3 860 ATTBITyr-35 3(1x95/16) 0,354 0,110
BOY Ne3 — BBY Ne4 810 Allsllyr-35 3(1x150/25) 0,215 0,095
B3Y Ne4 — PI1-35 kB CIII MY
6530 ATlIBITyr-35 3(1x240/25) 1,051 0,712
[Toxposckas BOC
BOY Nel6 —BDY Nel? 960 AllBITyr-35 3(1x95/16) 0,395 0,123
B3Y Nel7 —B3Y Nel9 890 Allsllyr-35 3(1x120/16) 0,289 0,109
B3Y Nel9 — BBY Nel8 1030 Allsllyr-35 3(1x150/25) 0,273 0,120
BBV Nel8 — PII-35 kB CIII MY
2590 AllBllyr-35 3(1x240/25) 0,417 0,282
IToxposckasg BOC
PII-35 xB CIII MYV IlokpoBckas
B3C — PY-35 kB IIC I'paxxnan- 180 AllBIlyr-35 3 x 3(1x630/35) 0,004 0,006
o cKas
3
Pe3ynbTaThl pacueToB TokoB K3 mpeacTaBieHbl B TabiuIax 5,6.
§
3
N
8
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Tabmuma 5 — Pe3ynbratel pacuera TokoB K3 B MakCHMaIIbHOM pEXXHME

1(3)K3 133 1(3)K3 1(3)K3
HIunbr 35
HIunbI <B BOY 3a Tp- IIunbl 35 kB
Homep BDY 35kB (c yaetom pom BDY
B2Y N — BDY (c yueTrom noj-
(oT IIC) 51 wr BOY) nutku BIY)
9 6700 11250 856
10 7497 12046 862
11 8155 12704 867
12 8968 13517 872
13 9988 14538 879
5 6336 10885 853
6 7029 11578 859
7 9010 13559 873
8 9600 14149 876
14 10283 14832 881
15 10986 15535 885
1 6346 10896 853
2 6910 11459 858
3 7604 12154 863
4 8143 12692 867
16 7854 12403 868
17 8856 13405 874
19 9747 14297 880
18 10748 15297 885
PII-35 kB CIII 13093 17642 17731 (52 BDY)
PI1-35 xB CIL, 16036 (33 BDY)
BBO/JI
PII-35 kB CIII,
B3YNe13,15 16750 (41 BDY)
PII-35 kB CIII,
BOYNed,18 17017 (44 BDY)

Hsm.

Kon.yy| /lucm

Nedok.| [lodn.

Aama
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Tabmuia 6 — Pe3ynbrathl pacuera TokoB K3 B MUHUMATEHOM pEXUME

42,

I(1)k3
1@ I(1)k3 I(1)k3 wa crop. | LD
Homep 3a Tp- Iunbl 35
IMunbl 35 kB |  3a Tp-pom 35 kB
BJY pom BDY BOY BOY np K3 kB BOY
(ot IIC) (or IIC)
3a TP-poM
9 708 356 886 512 4382
10 712 359 890 514 4707
11 716 362 892 515 4953
12 720 365 895 516 5246
13 726 371 898 518 5600
5 706 363 884 510 4233
6 710 366 888 513 4532
7 721 382 895 517 5265
8 124 383 896 518 5464
14 27 386 898 518 5693
15 731 388 900 520 5923
1 705 315 884 510 4229
2 709 316 887 512 4473
3 713 319 890 514 4751
4 716 320 892 515 4959
16 718 377 892 515 4899
17 722 380 895 517 5259
19 726 384 897 518 5556
18 730 386 899 519 5870
PII-35
«B CIII 404 6560
[IpumeyaHnus:

1. TIIpu pacuere 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 HEMOBpPEkKIACHHBIX (Pa3zax

PaBHBI 110 MOAYJKO U ITPOTHUBOIIOJIOKHBI IO HAIIPABJICHUIO. Benuuuna Toka OAHO-

@)

daznoro K3 co ctoponst 35 kB (B MecTe yCTaHOBKH 3allTUThI) COCTABIISIET —2- |

J3

Hsm.

Koz.yy

/lucm
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6.2. Pe3yabTaThbl NIPOBepPKH 3aBOACKHX ycTaBok BOY

1. VYceraBka TO BoiOupaercs s kaxaon BOY ¢ yueTom OTCTpOMKH OT TOKa
K3 3a tpanchopmartopom.
1,0 =12-1) (1932 Tp-pom).
YyBCTBUTEIBHOCTh TOKOBOM OTCEYKM IIPOBEPSETCA IPU | » Ha mmHax 35 xB

12 319
= ===. 18 (0 0e3ydera MOJIUTKH).

I e TO

BOY K,

B cootBerctBuM ¢ TpeboBanusmu [1YD TokoBas 0Tceyka CUMTAETCS AOCTATOYHO
YyBCTBUTENIbHOM npu Ku>2.

[IpoBepky M pacuer BBINOJIHUM B TabauyHOU (dopme (eciu ITo MeHblle 3aBOA-
CKOM YCTaBKH lrozas) = 1000 A, TO MprHMMAaeM 3aBOJCKYIO YCTaBKY).

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

I(2)x3 min.
over | SO T s
BDY (or I1C)

9 856 1027 1027 4382 43

10 862 1034 1034 4707 4.6

11 867 1040 1040 4953 4.8

12 872 1047 1047 5246 5.0

13 879 1055 1055 5600 5.3

5 853 1024 1024 4233 41

6 859 1031 1031 4532 44

7 873 1047 1047 5265 5,0

8 876 1052 1052 5464 5,2

- 14 881 1057 1057 5693 5.4

s 15 885 1062 1062 5923 5.6

5 1 853 1023 1023 4229 41

2 858 1029 1029 4473 43

3 863 1036 1036 4751 4.6

g 4 867 1041 1041 4959 4.8

k. 16 868 1042 1042 4899 47

= 17 874 1049 1049 5259 5,0

19 880 1055 1055 5556 5,2

f 18 885 1062 1062 5870 5.5
5 o
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m

2. 3aBoxckas ycraBka nepod ctyneHd T3HII |y, = 100 A. Ilpoussenem
IPOBEPKY, pacCUUTaB KOAIPPUIMEHTH YyBCTBUTEIBHOCTU. Pe3ybTaThl pacueToB cBe-
JICHBI B Ta0IHILy 8.

B cootBercTBUUM c TpeGoBanusmu [IYD TokoBas 3amura HyJIEBOM MOCien0Ba-
TEIBHOCTH CUUTAETCS JOCTATOUYHO YyBCTBUTENIBbHOM npu Ku>1,5.

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

Tabnuua 8 - [IpoBepka uyBcTBUTEbHOCTH T3HIT

Homep I(1)xs. K4 npu
B2Y IIunsei 35 kB BIY (ot IIC) | IT3Hn(3aB)=100 A
9 356 3,6
10 359 3,6
11 362 3,6
12 365 3,6
13 371 3,7
5 363 3,6
6 366 3,7
7 382 3,8
8 383 3,8
14 386 3,9
15 388 3,9
1 315 3,2
2 316 3,2
3 319 3,2
4 320 3,2
16 377 3,8
17 380 3,8
19 384 3,8
18 386 3,9

B cBs3u ¢ TeM, uTo i Bcex BOY obecneunBaeTcs JocTaToyHasi 4yBCTBUTEb-
HOCTh Tipu 3aBojickoi yctaBke T3HII, 3aBoackast ycTaBKU |y = 100 A MoxkeT ObITh

HMCIIOJb30BaHa I Kaxkaoi u3 BOY.
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3.

L45

3aBojckas ycraBka cryneHu MT3 ¢ BBIIEPKKOW BPEMEHH, 3aBUCHMOM OT

ToKa, lyr; = 94 A. 3aBojckas ycraBka crynenn MT3 ¢ BbIZIEPKKON BpeMEHHU, paBHOM 3

cekyHabl, |y = 155 A. IlpousBeaem mpoBepky, paccuuTaB KO3(GGUIIMEHTb YyBCTBU-

TEJIbHOCTHU. Pe3ynbTaThl pacueToB cBEACHBI B TaOIUILy 9.

B cootBeTCcTBUM C TpC6OBaHI/ISIMI/I ITYD makcumanabHas TOKOBas 3aljuTa cyuTa-

€TCsl TOCTATOYHO YyBCTBUTENbHOM nipu Ku>1,5.

3aBojckue ycraBku cryrneHeid MT3 ynoBiaeTBOpsOT TpeOOBaHUIO MO YyBCTBHU-

TCIBHOCTH.

Ta6nuna 9 - [Iposepka uyBcTBUTENIBHOCTH M T3

Ku npu Ku npu K4 npu
/@3 | (ks | Ku npn |(33B)=I)155 |(3aB)£94 |(3aB):p155
Ho- min. min. |(3a)=94 A A (BbI- A (3aBu- A (BBI-
vep IIunpl | IIunbl | (3aBHCHMAA e CHMAs X4~ JepaKKa
B2Y 0,72 kB | 0,72 kB | xapaxrepu- BpeMenn 3 | pakTepu- | BpeMeHH 3
BJY BJY CTHKA) NPH ¢) npn cTiKa) ¢) npn
(er HC) [ (or1IC) | 12)x. 123 | upuI(Dks. | I(1)ks.
9 708 512 7,5 4,6 54 3,3
10 712 514 7,6 4,6 55 3,3
11 716 515 7,6 4,6 55 3,3
12 720 516 7,7 4,6 55 3,3
13 7126 518 7,7 4,7 55 3,3
5 706 510 7,5 4,6 54 3,3
6 710 513 7,6 4,6 54 3,3
7 721 517 7,7 4,6 55 3,3
8 124 518 7,7 4,7 55 3,3
14 127 518 1,7 4,7 5,9 3,3
15 731 520 7,8 4,7 55 3,4
3 1 705 510 75 4,5 5,4 33
z 2 709 512 7,5 4,6 5,4 3,3
N 3 713 514 7,6 4,6 5,5 3,3
4 716 515 7,6 4,6 55 3,3
g 16 718 515 7,6 4,6 55 3,3
E 17 722 517 7.7 46 5,5 3,3
8 19 726 518 7,7 4,7 5,5 3,3
18 730 519 7,8 4,7 55 3,4
8
=3 Aucm
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

L46.

B cBs3u ¢ TeMm, uTo 11 Bcex BOY obecneunBaeTcs JocTaTOuHas 4yBCTBUTEb-

HOCTb IPH 3aBOJICKUX ycTaBkax MT3, 3aBojickue yCTaBKU |y = 94 A, s = 155 A Mo-

r'yT OBITh UCIIOJIb30BaHa JUIs Kax10M n3 BOY.

rac

6.3. Pacuer ycraBok PII-35 kB

6.3.1. Pacuer ycTaBok oTxoasimuux JuHuii 35 kB
TokoBas oTceuka
Otctpoiika oT moagnuTKH BHemHero K3.
IIpn BHEmHEM K3
Imoam=n- lmomml

Ic3 = Korc- Imopr.

Tabnuua 10 — TokoBas orceuka (ripu BHenrHeM K3)

[Ipucoennuenus KoTtc n Imoanl, A| Ilmoam, A | Ic3(To), A
BOYVY Nel3,15 1,2 11 89,2 981,2 1177
BDYVY Ne4,18 1,2 8 89,2 713,6 856

OTtcTpoliKa OT yCTaBKH MPEABIIYILETO 3JEMEHTA.
Ic3 = Kore - ITo TP,
Korc=1,2

Tabnuna 11 — TokoBas oTceuka (OTCTpOIKa OT MPEIBIAYIIIETO JIEMEHTA)

[Tpucoenuuenus Korc | ItoTp, A Ic3, A
BOYVY Nel3,15 1,2 1062 1274
BOVY Ne4,18 1,2 1062 1274

ITo Tp — TOoK cpabateiBanus npeapiaymei TO (Tpancdopmaropa BOY).

[Tockonbky 3HaueHue Ic3 Goibliie B Ciiydae OTCTPOUKH OT YCTaBKH MPEIbIIyIIIe-

IO 3JIEMEHTAa MPUHUMAEM YCTaBKY B COOTBETCTBUU C Tabnuuei 11.

KoadduimenT 4yBCTBUTEIIBHOCTH TOKOBOM OTCEUKH OIpPEAEAeTCS U3 BbIpa-

KCHHUA:

Ka =1(2)/l¢3.
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

Tabmuua 12 — ITposepka uyBcTBUTENBRHOCTH TO

[Tpucoenuuenus Ic3, A [(2) min, A Ku
BOVY Nel3,15 1274 4233 3,3
BDOVY Ne4,18 1274 4229 3,3

riae 1(2) — tok ayxdaznoro K3 B MUHUMaIILHOM peXXMME OT BHEIITHEH CHCTE-
MBI HauOosee yaaneHHon BOY.
s TO koa(pdunMeHT 4yBCTBUTEIBHOCTH TOJKEH OBITh HE MeHee 1,2.

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

MaxkcumanabHasi TOKOBasi 3alllUTA

Tox cpabaTeiBaHus MakCUMalibHOM TOKOBOM 3ammuThl (MT3) ompenensercs 1o
bopmyie:

Ic3 = Ku:Inom/KB

rie Ko — ko3 duimieHT Hane:)KHOCTH OTCTPOUKY;

KB — ko3¢ punment Bo3Bpara;

[nom npunumaeM wu3 3HadeHust Tabmuuel 4.6 tToma BDC000107.356.2.1.2-
NJ103.1.

[Ipunumarorcst cienyromue 3HadeHus kodddunuentoB: Ku = 1,1+1,3, KB =
0,95.

Otctpoiika oT moagnuTku BHemHero K3.

MT3 He00X0MMO OTCTPOUTH OT TOKA MOJANUTKH MpHu BHeHeM K3, 3HaueHus
MPUHUMAIOTCS B COOTBETCTBUHU ¢ Tadymiei 10.

Jlist mpoBepku kod3pdunrenta yyBctBuTeibHOcTH MT3 TOK nByxdasznoro K3 B
MUHUMAJIbHOM PEKUME OepeTcsl B KOHIIE 3al[MI[aeMOr0 y4acTKa.

st MT3 xoaduireHT 4yBCTBUTETFHOCTH JIOJDKEH OBITH HE MeHee 1,5.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

Tabmuna 13 — MakcuManbHas TOKOBas 3aluTa

Ic3 Ic3 Ic3
MT3), MT3), MT3), 1(2
[Ipucoenunenus Ku n lnom, A (T3) (T3) (wr3) .( ) Ku
OTC. OT OTC. OT A min, A

HOM,A moam,A

BOV Nel3,15 | 1,2 |11 | 8439 1066 | 1177 | 1177 [4233 | 3,6
BOY Ne4,18 | 1,2 | 8 | 613,8 775 856 | 856 (4229 | 49

[Tpu K3 B xoHIle cMexHOTO 31emMeHTa (3a Tpanchopmaropom BOY) koaddurm-
eHT yyBCTBUTENbHOCTHU 111 M T3 nomken ObITh HE MeHee 1,2.

Tabnuua 14 — IIpoBepka uyBcTBUTENBbHOCTH Npu K3 3a TpanchopmaTopom

[Tpucoenunenus | Ic3 (m13), A [ 1(2) min, A [ 1(1) min, A | Ku (2) Ky (1)
BOY Nel3,15 1177 706 510 0,6 0,43
BDY Ne4,18 856 705 510 0,82 0,60

MT3 neuyscTBuTenbHa Npu K3 3a TpanchopmaTopom npu AByX(pa3zHOM H OJI-
HO(a3HOM KOPOTKOM 3aMbIKaHUU Ha BCEX MPUCOETUHEHUSX.

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

J{McTAaHIIMOHHAS 31U TA

J171s1 BBITIOTHEHM S TaJIbHETO pe3epBUPOBaHUS (3amUThl TpanchopmaTtopoB BOY
IIPY TOMOILM TEPMHUHAJA 3aIIUT OTXOIAIIEH JUHUU) HEOOXOAUMO MPETyCMOTPETh JTU-
CTaHIIMOHHYIO 3amuty. [Ipu s3ToM aktuBupyetcs Tonbko oxHa (lll) ctynens. cnosnb-
3oBanue | u |l crynenu He ob0s3aTenbHO, mockobKy MT3 obecrieunBaeT 1OCTaTOUHYIO
YyBCTBUTEIHHOCTD.

[TapameTpsbl 3alIUIIIAEMOT0 TPUCOECTUHEHUS:

Zn = Ryg1+... +Ryyy + Ryp + j(Xyu1+. .. +Xyuy + X;p) — mOHOE coOnpoTHBIIE-
HUE NMPUCOECTUHEHHS C yUYeTOM HAauOOJbIIEro KOJIMYECTBA y4acTKoB kabeneit 35 kB u
cusoBoro Tpanchopmaropa BOY,

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

IMPOTUBJICHUC YUAaCTKa JIMHHUH,

R, u X;, — COOTBETCTBCHHO aKTUBHOC M PCAKTUBHOE COMPOTUBIICHHE TPAHC-

Tp

dbopmaropa BOY.
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[TapameTpsl 3amuIIaeMbIX TPUCOESAMHEHUN IPUBEIEHBI B Tabmuue 15.

Ta6numa 15 — [NapameTpbl npucoeIMHEHU

[Ipucoe. Conpotusnenne, Om Yron My, rp.
BOV Nel3,15 3,57+j23,1 81
BOVY Ne4,18 3,563+j23,2 81

Pacuer ctynenu /I3 no ycinoBUIO YyBCTBUTEIBHOCTH MPH K.3. B 30HE JAJIBHETO
pe3epBUPOBAHUS:

X = Ky X (X1t +Xpuny + Xop)

1€ Xyyq - Xyyny — PEAKTUBHOE CONPOTUBIICHUE YYACTKOB LIEMH C Pa3HbIM KO3 (-
(ULIEHTOM TOKOPACTIPEICIICHHUS;

X1p — PEAKTUBHOE CONPOTUBIEHKE TpaHchopMaropa BOY;

Ky — koa(pduLMeHT 4yBCTBUTEIBLHOCTH, coryiacHo [IY D, mpuHuMaeTcsi paBHBIM
1,2 mipu K.3. B KOHIIE 30HbI pE3E€PBUPOBAHUSI.

Pacuer akTuBHOW cocCTaBisIONmEeNd ycTaBKM cpabarbiBaHus cryneHu 3 mns
HAJIe)KHOTO OXBAaTa IMEPEXOJHOr0 COMPOTHUBIICHHS AYTH, UCXOAS U3 COMPOTHUBIICHUS
nyru Ha ctopoHe HH 25 MOwm.

R, = 0,025 % 35%/0,72% = 60 Om

Bo BTOpUYHBIX BEIMUMHAX:

Xesr = Xc3 X KtT/KTU
R . = R., X KTT/KTU

Ta6auma 16 — JlucTaHIMOHHAS 3aIUTa

Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

I[Ipucoen. X, Om | Ky Xc3, Om Re3, Om | KT | KTU | X(3p | Rear
BDOV Nel3,15 | 231 12 1278 60 200 | 350 |15,9 |34,3
BDYVY Ne4,18 23,2 12 1278 60 160 | 350 |12,7 | 27,4

I[OHyCTHMBII?'I AWaIta3oH BO BTOPUYHBIX BCIIMYMHAX!
XC.3.T(RC.3.T) = 0;2 - 100 Om.

[IpuHuMaeTcs monuroHanbHasi Xxapakrepuctuka J13.
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Bsam uHB N2

[lodn. u dama

10 - Xapakrepuctuka crynenu /I3
X, Om

30

\ 20 A |

\ 3oHa cpabaTeIBaHIA |
10 |

(==

r T T T
-20 2 0 40 6|.'O

R \\ |

-20 -

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

TokoBasi 3a11MTa HYJIEBOMH MOCIEI0BATEIbHOCTH
Toxk cpabaThIBaHMsI 3aIUTHI OT 3aMbIKAaHUN Ha 3€MJII0 HAXOAUTCS 110 hopMmyJie:
Ic3 = Ku-K6-Ic.
rae  K# — ko3¢ duiireHT HaeKHOCTH OTCTPOUKH;
KO- ko3¢ punment 6pocka eMKOCTHOTO TOKA;
|C— eMKOCTHBIN TOK JUHUH, A.
Koaddumment Opocka eMKOCTHOTO TOKa IpUHUMAETCs paBHbIM 2,0.
KoaddummenT Hane:;xHOCTH MpUHUMAETCs] paBHBIM 1,2.
KoaddummeHT 9yBCTBUTENHHOCTH 3aIIUTHI OT 3aMBbIKAHUN Ha 3eMIIIO OTIpejie-
JISIETCS U3 BHIPAXKEHUS:
Ka=1(1)/lc3.
EMKOCTHBIE TOKM KaO€NbHBIX JIMHUM TIPUHATHI M3 TaOmuiel 5.1 TOoMma
B3C000107.356.2.1.2-NJI03.1.
[IpuBenem npumep pacuera ais npucoeauuenns BOY 4,18:
lc.1 = lc1-2+ lc2-3+ 1c3-4+ lc4-PII+ lc16-17+ Ic17-19+ 1c19-18+ Ic18-PI1=2,71+
2,95+3,09+29,85+3,29+3,22+3,92+11,84 =60,9 A
lcz=1,2-2,0-60,9=146 A

s T3HIT koapdunineHT 4yBCTBUTEIBHOCTH JOJDKEH ObITH HE MeHee 1,5.
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Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

Tabmuua 17 — TokoBas 3amuTa HyJIEBOM MOCIEA0BATEIIBHOCTH

[Ipucoenuuenus Ic, A Ic3 (T3HM), A (1), A | Ku
BDY Nel3,15 83,8 201 356 1,8
BDY Ne4,18 60,9 146 315 2,2

tyct.T300 = tycT.T+At = 0,04+0,30 = 0,34 c,
rae 0,04 ¢ —3aBoackas ycraBka BelaepkKku BpeMenu 1 crynenn T3HII Tpanc-
dbopmaropa BOY.

T3HII neiicTByeT Ha OTKIIOYEHHE.

ToxkoBas 3auTa 00PATHOM MOCJIEI0BATEILHOCTH
J1J1s1 BBITIOJTHEHUS JAJIbHETO pe3epBUPOBaHUs (3alUThI TpaHnchopmaTopoB BOY
Ipy MOMOIIM TEpPMHUHANA 3alUT OTXOMASAIIEH JUHUU) NMpU HecUuMMETpuuHbIX K3
HEOOXOJMMO MPETyCMOTPETh TOKOBYIO 3alIUTy OOpAaTHOM MOCIENI0BAaTEIbHOCTH
(T3O0I1I). D10 pemienue BbI3BaHO TeM, uTo MT3 HeuyBcTBUTENBHA TIPU OHOGAZHOM
K3 3a tpanchopmaropom BOY (cMm. moAmyHKT MakCuMalibHasi TOKOBAsl 3aI[UTA).
OnpenensieM TOK cpabaThIBaHUS 3AIIUTHI:
12¢3 = Ku6-K3- lnarp/ KB,
rae Ku0 — ko3 punuent nedbananca, npuumaercs ¢ yuerom 10% mnorpemsoctu
Tpanchopmaropa Toka (3Hauenue 0,1);
K3— koaddunment 3amaca, npuHuMaeTcs paBHbIM 1,2.
UyBCTBUTENBHOCTh TpoBepseM Ipu oaHodazHoM K3 3a tpanchopmaTopom

Haubosee ynaneHHon BOY

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

Tadomuma 18 — T30I1

[pucoenunenns | KHG K3 Ks Ilnarp, A | 12¢3, A 151) Ku
BOYV Nel3,15 0,1 1,2 0,95 843,9 106,6 170 1,59
B3OV Ne4,18 0,1 1,2 0,95 613,8 77,5 170 2,2

I T30I1 ko3¢ duiiMeHT 4yBCTBUTEIBHOCTH JOJKEH OBbITh He MeHee 1,5

(yciioBHE BBITOJIHSIETCS).
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

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

6.3.2. Pacuer yctaBok TCH 35 kB
[TepBuunbIii TOK Ha cTropoHe BH 3ammimaemoro tpancdopmaropa, COOTBET-

CTBYIOHII/Iﬁ €ro HOMHUHAJIBHOU MOIIHOCTHU

I — SHOM
HOM V3-Unow’
100
B0 = —— = 1,65A.
HOM ™ 3.35 = ™

Pacuer ToxkoB K3 Ha cropone 0,4 kB

ConpoTtuBnenue Tpanchopmaropa, npuseieHHbIe K cropoHe 0,4 kB:

R1= R01=21,6 MOM;

X1= X01=60,24 MOM;

[TapameTpsl npeacrasiiensl B Tadbauue 3.2 toma B2C000107.356.2.1.2-NJI03.1.

ConpoTtuBneHus, IpUBEAEHHbBIE K CTOpOHE 35 KB:

21,6-352

T = o = 165 Owm;
60,24-352

X = o2 = 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 Upacy = 37000 B — pacueTHoe HanpsikeHue B ceTu 35 KB;
Rrcy — aktuBHOE conpotuBienne TCH;

Xtcn — peaktuBHOe conporuBienne TCH;

Xemake = Upacy/(V3 X Ixsmakc) — PCAKTHBHOE COIPOTUBJICHHE CHCTEMBI B
MakCcHUMaJdbHOM pexume Ha mmHax PY 35 kB IlokpoBckoit, riae Ix3vaxc — Makcu-
MaJbHBIN TOK TpexdaszHoro K.3. Ha muHax PY 35 kB [TokpoBckoii ¢ y4eTOM MOIMUTKA

TOKa K.3. oT Bcex BOY I'paxxnanckoit BOC, ITokposckoii u UBanosckoit BOC.

Xcmake = 37000/(+/3 x 17731) = 1,20 Om.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

rac

Ixsmakc = 37000/ (V3 x /1652 + (1,20 + 461)2) = 43,5 A.
Tox omnodazHoro K3 na cropone 0,4 kB Haxoaum mo gopmyire:
[ V3Uspnn

\/(27"12 + ')"02)2 + (lez + on)z

V304
Y= = 3,6 KA
J@2 21,6+ 21,6)2 + (2 - 60,24 + 60,24 )2

[IpuBenenHslil k cropone 35 kB

)

€Y
I =36
v3 - 35

= 23,8A

MaxkcumasnbHasi TOKOBasi 3alllUTA
OTcTpoiika OT HOMUHAJIBHOTO TOKA
Ic3 =Kn ‘Kc3 -Inom /KB =1,2-1-1,65/0,95=2,1 A,

Kc3— koapdunineHT camosarycka 3JIeKTpoiBUTaTeNeH, MPUHUMAETCS paBHBIM 1.
[Tpuaumaem 10 A.
Koadduiment uyBctBuTENbHOCTH NpH ABYX(pazHoM K3

Ku=37,7/10=3,8> 1,5
Koaddumment uysctBuTenbHocTH nmpu ogHodasnom K3 3a TCH

Ku=238/10=2,4>1,5

tyct.=0,4 ¢

ToxoBas oTceuka

Orctpotika ot Toka K3 3a Tpanchopmaropom

Ic3=Kn - [k3=1,1-43,5=478 A,

rae Ik3= 43,5 A, Tok kopoTkoro 3ambikanus 3a TCH, npuBeneHHsbIi k cTopoHe 35 kB.

Otctpoiika OT Opocka TOKa HaMarHU4MBaHUs TpaHchopmaTopa
Ic3 = Kotc - Inom =5-1,65=8,25 A.
CoriracoBanne ¢ TOKOBOM OTceukoil aBToMaTta Ha BBoje 0,4 kB
Ic3 =Kortc - Ito ‘-KTr=1,1-160-4-0,4/35 =8 A.
[IpunumaeMm ycTaBky 48 A.
Ku =6560/48 = 137> 1,2,
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[24]
rne [ @ 6560 A — BennunHa ToKa AByXdazHoro K3 Ha mmuax 35 kB PII B Munu-

MaJIbHOM PCIKHUMC.

tyct.tch=0 ¢

5 = BTX BBcga 35 kB TCH
45 -
= BTK AB sBOga 0,4 KB TCH
4 -
ToOK H.3. MaHKC. 3-KdasHelid Ha
3.3 cTopoHe 0,4 kB TCH
3 e TOH K.3. MWMH. 1-0@3HEIA HE CTOpPOHE
0,4 vB TCH
2,5 -
2 -
15 S
1 -
05 |73
02c 20A . _I
0 ot : : . LA
0 20 a0 80 80 100

Pucynok 5 — Kapra cenextuBnoctu 3amut TCH

3ammura oT neperpy3sku
OTcTpoiika OT HOMUHAJIBHOTO TOKA
Ic3 =1,05 - Tnom/KB = 1,05-1,65/0,95=1,82 A
C yuerom koaddurmenta tpanchopmaruu TpanchopmaTopa ToKa U IMarna3oHa
yCTaBKHM TEPMHHAJIA IAHHYIO YCTABKY BBHICTABUTDH HEJNb3s. [|JIs 3a1IUThI OT TIEperpy3Ku

MIPUMEHSETCS JaTYMK TEMIIEpaTypbl, yCTaHABIMBAEMbIN HerocpeacTBeHHO Ha TCH.

ToxoBasi 3a1MTA HYJIEBOH MOC/I€10BATEIbHOCTH
Toxk cpabaThIBaHMsI 3alIUTHI OT 3aMbIKAaHUN Ha 3€MJII0 HAXOAUTCS 110 hopMmyJie:
TCH: Ic3 = Ku-K6-°1c=1,2-2,0-0,07=0,168 A.
3HayeHne eMKOCTHOTO Toka IC onpeaensiercs 1o hopmyie
Ic=1c0-,
rae 10 -ynenpHbI eMKOCTHBIN TOK 3aMbIKaHUS Ha 36MITIO, A/KM;

| — nmHa xabens, K.
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Ic =3,619-0,02=0,07 A.

[Ipunumaem ycraBky 1 A (s monagaHus B AUAana3oH M3MEPEHHs MapameTrpa

TepMuHaia ¢ yaetom Ktt =200/5).

KoadduimeHT 4yBCTBUTETFHOCTH 3aIIUTHI OT 3aMbIKAaHUI Ha 3€MITIO OTIPEIeIis-

eTCs U3 BBIPAKECHUS:
Ku =1(1)/1c3=404/1=404.
Jns T3HII ko3¢ duiiveHT 4yBCTBUTENBHOCTH TOJIKEH ObITh HE MeHee 1,5.
tycr.T30n = 0,04 ¢

T3HII nericTByeT Ha OTKIIOYEHHE.

6.3.3 Pacuer ycTaBok BBOIA

MakcuMaJjibHasi TOKOBas 3alliuTa

3nauenue lHom=1458 A npunumaem u3 Tabmuusl 4.6 Toma B3C000107.356.

2.1.2-1J103.1.

Tox cpabaThiBaHMsI MakCUMaJIbHOM TOKOBOM 3amuTtbl (MT3) onpenensercs mo

bopmyie:
Ic3 = Ku-Iki/KB.
Ic3=1,2-1458/0,95=1842 A.

KB — ko3¢ punment Bo3Bpara (mpunumarorcst K = 0,95).

Otctpoiika oT moagnuTku BHewHero K3.
IIpu BHEmHEM K3
Imoxn=n- lmoxaml
lmoan=19-89,2=1695 A
Ic3 = Korc: Imopi.
Ic3 =1,2-1695=2034 A.
Korc — koaddunuent orcrpoitku (mpuHumatorcs Kore = 1,2).
[Tpunumaem yctaBky 2034 A
KoaddummenT ayBcTBUTETEHOCTH

Ku =1(2)/lc3,

[55]
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Lss.

rre 1(2) — Tok nyx¢aznoro K3 B MUHUMaJIEHOM PEKUME OT BHEIITHEW CUCTE-
MBI Hanbosee yaaieHHo BOVY (mpoBepka BBIOJIHAETCS C YUETOM JAJIBHETO pe3ep-
BUPOBaHUSA).
s MT3 koa¢dduiineHT 4yBCTBUTENBHOCTH JTOJKEH ObITh HE MeHee 1,5.
Ku = 4229/2034=2,1,
tyct = tycr..to+At =0,34+0,3=0,64 c.
[Tonyyennyro BeanuuHy |c3 mpuHuMaeM Takke Kak ycraBky aisa JI3II.

tycr.zm =0,15 c.

YPOB
Ycraska YPOB npunumaercs 0,1 1lHom.B=0,1-1458=146 A

tyct.ypoB =0,3 ¢

6.4. Pacuer ycraBok orxoasimux JuHuii 35 kB k PII-35 kB ot PY 35 kB
I'pa:xxnanckoit BOC
MakcuMaibHasi TOKOBasi 3alIIUTA
OTcTpoiika OT HauboJBIIEro padovyero Toka
Ic3 =Ku /KB - ITnom
Ic3=1,2/0,95-1458 = 1842 A
CornacoBanue ¢ BBojgoM 35 kB (MT3)
Ic3=Kcor- Ktok-lycTss,
rane Kcor=1,1;
Krok=1 — koadpummeHT TokocoriacoBaHus.
Ic3=1,1- 1-2034=2237 A
KoadduimeHT 4yBCTBUTEIBHOCTH
Ku = 1(2)/lIc3.
Jist MT3 koa¢dpuiirieHT 4yBCTBUTENBHOCTH I0JKEH ObITh HE MeHee 1,5.
Ku = 6560/2237=2,9.
tyct = tycrt.BB+At =0,64+0,3=0,94 c.

/lucm
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ToxoBasi 321K Ta HYJI€BOM M0CJIEI0BATEILHOCTH
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 3aMbIKAaHUWA Ha 3€MJIIO OIpees-
€TCS U3 BBIPAXKCHUSL:
Kua=1(1)/lc3.
s npucoenunenus KJI Ilokposckast:
Ic =148 A
Ilc3=1,2-1,0-148=178 A
st T3HIT koapurmeHT 4yBCTBUTENILHOCTH I0DKEH ObITH HE MeHee 1,5.
Ku =1(1)/1c3=404/178=2,3.
tyct. 300 = 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.

/lucm
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7. Ciucok JuTepaTypsbl

1. TlocranoBnenue IlpaBurensctBa Poccuiickoit deaeparuu ot 16.02.2008 Ne
87 «O cocraBe pa3iesioB MPOEKTHOM JTOKYMEHTAllUd M TPeOOBAHMIX K MX colepka-
HUIO.

2. IlpaBuina yctpoicTBa aiekTpoyctanoBok (ITY D), cenpmoe uznanue, rmnasa 3.1
«3amuTa 1 aBToMaTukay», r. Mocksa, M3garenscteo HL] DHAC, 1999, 2002, 2003.

3. IlpaBwiia TEXHUYECKOW SKCIUIyaTallMd 3JECKTPUYECKUX CTAHIMHA U CETEW,
yTBEpAKIAEHHbIE TpUKa3zoM Munsnepro ot 19.06.2003 Ne229.

4. Haumonaneueiii crangapt Poccuiickoit ®enepanmu 'OCT P 55438-2013
«EnuHas sHepreTuyeckas CHCTEMa U M30JMPOBAHHO PaOOTAIOIIME YHEPTOCUCTEMBI.
OnepaTUBHO-IUCTIETYEPCKOE yIpaBieHue. Peneiinas 3anmra 1 aBToOMaTuka. Bzanmo-
NENUCTBUE CYOBEKTOB 3JIEKTPOIHEPIETHUKU U MOTPEOUTENICH 3JEKTPUUYECKON SHEPruu
Ipu co3/1aHuu (MOJIEpHU3AINH) U dKcIuTyaTaruu. O0iue TpeOoBaHUsD.

5. TOCT P 58601-2019 Enunas sHepreTHdeckas CUCTEMa W U30JMPOBAHHO pa-
Ootaromue 3HeprocuctemMbl. OnepaTuBHO-TUCIIETYEPCKOe yrpaBieHue. Penelinas 3a-
IIMUTa U aBTOMAaTUKa. ABTOHOMHBIE PETUCTPATOPhI aBapUHBIX coObITUN. Hopmbl M
TpeOOBaHMUS.

6. 'OCT P 58669-2019. Enunas sHepreTuyeckasl CHCTEMA U U30JIMPOBAHHO pa-
Ooraromue 3HeprocucteMsl. Penelinasa 3anmra. TpancgopMaTopbl TOKka U3MEPUTEIb-
Hble WMHIYKTUBHBIE C 3aMKHYTBIM MarHMTONPOBOJOM ISl 3alllUThl. MeToaudeckue
yKa3aHHUs [0 OMPEAECICHUIO BPEMEHHU JI0 HACBIIICHUS TP KOPOTKUX 3aMbIKAHHSIX.

7. TOCT P 58669-2019 Enunas sHepreTrudeckas cCUCTeMa U U30JIMPOBAaHHO pa-
Ooraromue >HEprocuctemsl. Penelinas 3ammura. TpancopmMaTopbl TOka U3MEPHUTEIb-
HbIE WHIYKTUBHBIE C 3aMKHYTHIM MAarHUTOINPOBOJOM ISl 3alUThl. MeToaudeckue
yKa3aHUsl 10 ONPEJICTICHUI0 BPEMEHU JI0 HACHIIICHUS MPU KOPOTKUX 3aMBIKAHUSX (C
[TonipaBkoit).

8. Meroguyeckue yka3zaHHs O TPOECKTUPOBAHMIO PA3BUTHS SHEPrOCHUCTEM
(yrBepxnensl [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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Ls9.

10. TlocranoBnenue IlpaButensctBa P® ot 13.08.2018 N 937 (penm. or
30.01.2021) "O6 ytBepxaenun [IpaBun TEXHOJIOTUUECKOTO (YHKIIMOHUPOBAHUS
ANEKTPOIHEPTETUUECKUX CUCTEM U O BHECEHUU U3MEHEHUN B HEKOTOpBIE aKkThl [IpaBu-
tenbcTBa Poccuiickoii @enepannn”

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

12. Illa6ag M.A. PacueTsl pesieiHON 3alUThl U aBTOMATUKHU PaclpeaeInuTeb-
HeIx ceteit. [IDUITK Munsnepro PO, CI16 2003 350 c.

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

14. Tlpuxaz MunucrepctBa sHepretuku PO ot 13 despans 2019 r. N 101 "O6
YTBEPKICHUH TPeOOBAaHUN K OCHAIICHHUIO JTUMHUM 3JIEKTpoIepesay U 000py10BaHuUs
00BEKTOB 3JIEKTPOIHEPTETUKH KiaccoM HanpsbkeHus 110 kB u Bellie ycrpoiictBamu u
KOMITJIEKCAMH PEICHHON 3alllUThl U aBTOMATUKH, a TAK)KE K MPUHIUNAM (DYHKITUOHH-
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 "OO6 yTBepxkaeHUN TpeOOBAHUM K PEJICHHON 3aIUTEe U aBTOMATUKE PA3JIMUYHBIX
BUJIOB U €€ (PYHKIIMOHUPOBAHUIO B COCTABE IHEPTOCUCTEMBI 1 O BHECEHUU U3MEHEHUHN
B nipuka3bl MunsHepro Poccun ot 8 deBpans 2019 r. Ne 80, ot 13 deBpans 2019 r. Ne
100, ot 13 deBpans 2019 r. Ne 101"

JlaHHBIN TIepeYeHb SIBJIACTCS JOCTATOYHBIM MpH paboTe Haa 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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Siaw = 51 MBA, Praw = 455 MBm
Usew=12 18 DC/08 KB AC Puan = 48 MBI
V=08 KB
%

Emax 420

16004] 320041
S = 51MBA, P = 455 MBI
Uan=0.72 KB AC/12 kB OC K17
i = 51 MBA, Praw = 455 MBm
Usew=12 18 OC/08 KB AC Puan = 48 MBI
V=08 KB

7

16004] 320041

Suaw = 51 MBA, Pucw = 455 MBI

=072 KB AC/12 KB 0C K1

Sion = 51 MBA, Praw = 455 MBm

Un=12 K8 DC/08 KB AC Puan = 4,8 MBm
V=08 KB

=]

320041

16004)

Suaw = 51MBA Pocw = 455 MBm

Ues=072 kB AC/12 kB OC -8

Sua = 51 MBA, Poy = 455 MBm

Usan=12 KB OC/08 kB AC Pray = 68 MBm
Unan=08 kB

-8

WuB. N nodn.

YenobBreie 08o3HaqeHus:

AMC KY3 - abmomamu3supabaHHas UHPOpMayUOHHO-U3MEpUMEbHaS CUCMEMa KOMMBPYecKo2a yyema;
ACY TIT - abmomamusupoBarHas cucmema ynpabieHus MexHoM02U4eckuM Npoyeccom;
AYB - abmomamuka ynpabrerus Beik/p4amenem;

[13 - ducmanyuoHHas 3awuma;

/13Ul - nozudeckas 3awuma wuH;

MT3 - makcumansHas moxkobas 3awuma;

PAC - pezucmpamap aBaputHeix codeimuu;

T3 - mexHonozuyeckue 3auwuml;

13001 - mokobas 3awuma obpamHou nocAedobamensHocmu;

T3HIT - makobas sawuma Hynebod nocredabamenbHocmu;

TO - mokobas omceyka;

YPOB - ympoucmbo pe3epbupobarus omka3a Beikmwyamens.

- 2 3man cmpoumesscmba;

- 3 3man cmpaumenscmba;

- 4 3man cmpoumesscmba.
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[lodnumka om 22 B3Y adnumka om 11 B3Y 00474176 150
[paxdaxckod B3C Wbarobekod B3C ek
Kmm=6,28
0,004+0,006
0039+0,075
@ [ ) [ ) [ ) [ ) ]
D 044540432 D 0.236+0.282 D 105140,712 D 0417+0.262
299141116 1955+0,753 589042690 2336+1067
15842214 15842214 15842214 158422, 1h
1622+/19.926 - 1622+/19.926 - 1622+/19.926 - 1622+19.926 -
3 kB) 115 QE) 104 kA) 118 QJD
B3Y N°13 B3Y No15 B3Y N B3Y N18
D 0.25+0,172 D 0.114+0,111 D 0.215+0,095 D 0.273+0,120
142540651 076840412 0,814+0,337 103540428
158422, 14 158422, 14 158422, 14 15842214
1422+19,926 - 1422+19,926 - 1422+19,926 - 1422419926 -
2 Qz) 1k \HD 103 \3> 119 \79>
B3Y N°12 B3Y Nt B3Y N°3 B3Y N°19
D 0.297+0,131 D 0,167+0,109 D 0.354+0,110 D 0.289+0,109
112640466 0,902+0412 1146+0,629 118640651
158422, 14 158422, 14 158422, 14 158422, 14
1422+19,926 - 1422+19,926 - 1422+19,926 - 14622419926 -
1 QD 108 \8> 102 \2> 17 \79
B3Y N°11 B3Y N°8 B3Y N°2 B3Y N°17
D 0,308+0,096 D 0,196+0,087 D 0.325+0,101 D 039540123
0,999+0,548 0,744+0308 1052+0578 1279+0,702
158422, 1% 158422, 1% 158422, 1% 158422, 1%
1422419926 1422419926 1622419926 14622+/19,926
10 @D 107 <7> 101 @ 116 fm
B3Y N°10 B3Y N°7 B3Y N°1 B3Y N6
D 0,419+0,131 D 089240278
135940746 2.890+/1586
158422, 1% 158422, 1%
1422419926 - 1422419926 -
109 @ 106 \6>
B3Y N°9 B3Y N6
D 0390+0,122
1265+0,6%%
1422419926 e [lpumeanus:
105 L 5 1 Bce conpomubBnerus npuBedensl k 35 kB.
B3Y N°5
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L7 Kade/nw onmudeckud MHo2oMo00BkIU C du3nekmpudeckol OpoHe, 0ns o muny AMM-008 B 04-04-70/04-X-+elA)-HE M 180 280
npoknadku b zpyHme, 8 OB
L8 Kade/b cummempuyHsil 3KpaHupobarHeiu, kam. 5e. zpynnobou na muny KBI3gHz(A)-LS-5e 4 x2x052 M 144 451
Npok/aadku B 000/104Kke NOHUXEHHOU NoXApooNAaCHOCMU C HU3KUM ObiMO-
1/ 2a306eideneHuem, -50°C... +70°C
53
51 Ml mepmuHan sawums U abmomamuku wm. 1

Bsam. uHB. N

Modn. u dama

WHB. N nodn.

Uzm. |Kon. ys.| flucm

Ne dok.

Modnuck lama

B3(000107.356.2.12-1/103.3.C0

/lucm

®opmam A3
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[Tpunoxenue b

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

HOANUTKH OT BOY

AFM CPSA r.HosocuBupcwk IIK BEHS

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

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

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

APFM CP3A p.HosocuBupck [IE EPHS

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

NOOPERMM 1

OTEN 1-1§ 1-17 1-13

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

SMEHMIE 0-8 E0=1

SMEHWTE B&-11 E0=1

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

SNEMEHT 313

FPESYINLBTRATH FLCUETRER
Noopexms 1

OTEN 1-1% (TOMHTIOBCRAA - QFIOBCHERA i

OTEN 1-17 {TOMHIIOBCHASA - TONOBHRA i

OTEN 1-1%8 (TOMHIIOBCRRAA - KPACHOAPMENCHRA )

SMEHHIE 0O-1 (0 - TOMHIIOBCHRA i

SMEHWTE 0-2 { 0 - - )

SMEHMTIE &-11 { - - - i

SMEHHTIE 0O-11 { 0 - - i

SMEMEHT 313 { )

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

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

CHICEHK OOMOTOR TpaHchopMaTopa

<38e30a 3IaICHMIEHHAA/

TpeY OB HIK >
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IIpunoxenue I

Cropnas crierupukanus Kadens

KBM3AdHr gﬂ'(\)"fos B
Mapka BBIHr(A)-LS KBBI'3Hr(A)-LS (A)-LS-5e 7 0/0.4-X-
4x2x0,52 Hr(A)-HF
KonuuecTtBo »un u cedeHme Mm2 3x1,5 7x2,5 | 5x2,5 | 7x1,5
Konn4ecTBO MCNONb3yeMbIX XN 20 6 44 42
KonnyectBo 0TpeskoB 10 1 10 8 8 1
Obuwas ,EI,J'Il./IHa (m.), B TOM 4ncne no cnocoby 67 33 332 256 144 180
NpOoKagKku:
B /6 notkax
OPY B Tpybax, rodppax, kopobax (no
CTPOUT.KOHCTPYKLMNSAM)
B TpyOe B 3emne 140
ory (3PY, Nno kabernbHbIM KOHCTPYKUMSM U 67 33 332 256 144
PLL) naHensam
B [1BX Tpy6Ge (kaHane) 40
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OpHEeHTHPOBOYHBIN pacyeT BPEMEHH 10 HAChILIEHUS
TPaHC(POPMATOPOB TOKA

Pacuer BpemeHHM HaCHIIICHUS TpaHC(HOPMATOPOB TOKA MPOUZBOJUTCS IO METOAMKE,
npusegeHHoil B 'OCT P 58669-2019. Jlna npoBeaeHus pacueTa BPEMEHU HACBIIIEHUS HA CTaIuN
MIPOCKTHOM JIOKYMEHTAallMM BBIOpaH pacueT aHaJIMTHYeCKUM MeToaoM. Ilocie BwIOOpa
MOCTABIUKOB O0OPYIOBaHHUS JOJDKEH OBITh MPOBENCH YTOUYHSIOMMK pacdeT rpauaecKum
METOJIOM TIO0 TAaCHOPTHBIM JaHHBIM JUOO TpadUUeCKMM METOAOM C HCIIOJIb30BAHHEM
BOJIbTAMIIEPHBIX XaPAKTEPUCTHUK.

Pacuer mpou3BOIUTCS B MaKCHMAaJbHOM PEXKHUME MPH MaKCHMAJIbHBIX TOKAaX KOPOTKOTO
3aMBIKaHH.

1 Pacuer nocTOSSHHOW BpeMeHHU 3aTyXaHUS

PaccuntsiBacMm 9KBUBAJICHTHYIO NIOCTOAHHYKO BPEMCHU 110 Q)OPMYHGZ

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

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

T, ; — TIOCTOSIHHAs BPEMEHH 3aTyXaHHs allepUOJMYECKON COCTABJIAIONIEH TOKA B KaX10H i-
O BETBH;
T %
pt w X Ri

1. PaccunTthiBaeM MOCTOSIHHYIO BPEMEHH 3aTyXaHHs Toka TpéxdasHoro K3 Ha mmnuax 35
kB KPY3 35 kB ITokposckoit BOC:

Lo L7038
P T31ax0142 oMC

2  Pacuer Harpy3ku Bo BTOpUYHBbIX Hensix TT

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

dbopmye:
p Xl

ZH.(baKT = rnp - S

COHpOTI/IBJ'ICHI/Ie MUKPOITPONECCOPHBIX YCTpOﬁCTB AOMYCKACTCA HC YUUTBIBATD.
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3  Pacuer BpeMeHH HACHIIIEHUS

Pacyer Bpemenu Hachimenus TT mnpu OTCYTCTBHM OCTaTOYHOW HAMAarHUYCHHOCTH
CepJIeYHHKA BBIMIOJIHACTCS TI0 popmyie:
W X Tpoxp

(‘)XTp.sxs_A+1

tHaC = Tp.:—)KB X ln

1pU COOJIIOJICHUH CIIEAYIOUINX YCIOBUIL:
WXThpe+1>A
A>1
Hesbinonuenne ycnosus @ X T, + 1 > A 03HaYaeT, 4r0 HACHINICHUE MArHUTONPOBOJIA
OTCYTCTBYET U BpeMms 10 HachleHus: TT paBHO OECKOHEUHOCTH.
Hesbmonnenue ycnoBus A > 1 o3Hawaer, uro skcrulyatauuss TT B Takux YCIOBHAX
HEJOMyCTUMA.

Pacuer Bpemenu HaceimeHuss TT npu HamUuuM OCTATOYHOW HaMarHMYEHHOCTH B

CepJICYHUKE BBINOJIHAETCS IO popmyie:
W X T s

OXTope—AX(A—-K)+1

pH COOIIOICHUH CIEAYIONUX YCIOBUH:

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

Hesbinonuenue ycnopus o X T +1> A X (1 —K,) o3HayaeT, 4TO HacChIEHUE
MarHUTONPOBO/IA OTCYTCTBYET U BpeMs 10 HachlmeHus TT paBHO O€CKOHEUHOCTH.

Hesoinonnenne ycnoBust A X (1 — K,) > 1 o3nHaudaer, 4to TpeOyeTcsi MPOM3BECTH PACUET
rpaduIecKUM METOJIOM I10 TTACTIOPTHBIM JIAHHBIM.

thac = T,

p.9KB X In

[Tapametp pexuma A paccuuThIBaeTcs 1o popmyse:
_ 11 HOM X KHOM X Z25H0m

Iz X z35
rae I yom — HOMUHAJIbHBIN IEPBUYHBIA TOK TT;
K,,om — HOMUHaJNbHas NpeAesibHast KpaTHOCTh TT;
Iic3 — MaKCUMaJIbHBIM TOK KOPOTKOI'O 3aMbIKaHUS;
Z35uom — HOMUHAJIIBHOE TIOJIHOE CONTPOTUBIICHUE BTOpUYHOU Harpy3ku TT;
Z5 — ITOJIHOE CONPOTUBIIEHNE BETBY BTOPUYHOTO TOKA.

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

X, — peaKTUBHOE CONPOTHBIEHHE BTOpUuHOM 00MoTKM TT;
Zy now — HOMUHANIBbHAA Harpyska TT;
Pu.nom — HOMAHAJIBHOE 3HAYCHUE yTiIa CONPOTUBICHUS Harpy3ku TT.

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

r1€ Ry gar — GAKTHUECKOE aKTUBHOE CONPOTHBIIEHHE HArpy3ku TT;
Xy par — PAKTUUECKOE PEAKTUBHOE CONPOTHBIIEHUE HAarpy3ku TT.



4  Pe3yabTaThbl pacueToB

Ta6muma 4.1 — OpueHTupoBOYHBIN pacueT Bpemenu Hackimenust TT 35 kB npu tpexdaznom K3 B 30He AeiicTBUA 3amUT 6€3 OCTATOYHOIO HAMAarHUYMBaHUS
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Cormpor
Homunan AKTHBHOE PeakTuBHOE UBJICHHE
Homunans . Howmunans OKBHMBAJICHTHAs daxTuueckoe ®daxTuueckoe
o bHBII Maxkcuman COIIPOTHUBJI | CONPOTUBIIE JiHa aHaJIoro OcraTtouHa Bpewms
HBIN Has Homunanpuas “ HomunanpHas IIOCTOSAHHAA CC‘ICHI/IC AKTHUBHOC PEAaKTUBHOC HapaMeTp HpOBepKﬁ
HaumenoBanue Tun Tun BTOPpUYIH BbHBIN TOK CHHUC HHUC TOKOBBIX BOTO . s HpOBepKa HacChIIIC
TIEPBUYHBL o MOITHOCTh npeaeiibHas “ o Harpyska TT BPEMEHU o Kﬁ6eﬂﬂ COIIPOTHUBJICHUE COIIPOTUBJICHUE COosQ sime pexuma yciaoBust
MIPUCOEIMHEHUS | 3alLUT TT o bIH TOK Tpex(hasHor | BTOPHYHOM BTOPUYHOM nemnei BX0Ja HaMar"uye ycaoBust A>1 | Hus tHac,
i tok TT TT SHowm, kpatHocTh TT 5 ZH.HOoM, OM 3aTyXaHus S, MmM2 R Harpys3ku Harpys3ku A oxTp.akB+1>A
IHom. A TT BA 0K3,A obMotku | o6motku TT Tp.Ks, cex L,m pod, Rit. Gax, Om Xi.axt, O HHOCTH Kr cek
? 12HOM, A TT R2, Om X2, Om T Om : ’ : ’
OJI 35 kB ycloBHE %
MT3 4MC4 200 5 10 30 17731 0,18 0 0,4 0,038 20 25 0,028 0,168 0 1 0 0,564 0,00 -
TCH BBITIOJTHSCTCS
BB"gﬁf B M3 | 4mcs 1500 5 10 30 16036 023 0 04 0,038 25 25 0,028 0,203 0 1 0 4,083 0,00 YCIoBHe yeroBHe 0,0114
BBITIOJIHACTCA BBITIOJIHACTCA
OI3SkBx | MTS, | yvcq | 1000 5 10 30 16750 0,18 0 04 0,038 27 25 0,028 0,217 0 1| o | 2617 0,00 yesosHe yeoBie | g nogg
BV Nel3,15 3 BBITOJIHSETCS BBIMOJIHSETCS
O35S KkBr | MT3, | y\0 800 5 10 30 17017 0,18 0 04 0,038 29 25 0,028 0,231 0 1] o0 1,990 0,00 ycuosue ycuosue 0,0033
BDY Ne4,18 3 BBITIOJTHSETCS BBITIOJTHSETCS
Tabnuua 4.2 — OpueHTupoBouHbI pacueT BpemeHH HachiieHus TT 35 kB npu tpexdaznom K3 B 30He 1eHCTBHS 3alUT ¢ Y4ETOM OCTaTOYHOIO HAMAarHUYUBaHUS
Conpo daxTuuecko
TUBICH | DaKTHYECKO
Homunans AKXTHBHOE PeaktuBHOE Homunans DKBHUBAJICHT e Bpewms
Homunanen | HommuHanbpa Homunans Jlnmuna ue € aKTUBHOE
Haumenosan o . Has MakcuMainbH | CONPOTHBIE COIPOTUBIIE Has Hast Ceuen PEaKTHUBHOE IMapame IIposepka IIposepxa Bpewms HaCBIIIE
BIit I Hasl . TOKOB AHAJOT | CONpPOTHBIIE Ocraro4Hast
nue Tun Tun o o TpeaciibHa BIM TOK HHEC HHUEC Harpyska IIOCTOsSTHHAasA Hue COIIPOTUBJIE . TP ycioBus ycioBus HAaCBIIIICH HUA 110
TEPBUYHBIN BTOPUYHBIN MOIIHOCTH o o bIX OBOI'o HHUC COSQ simo HaMarou4yc¢HHO
MPUCOEMHEH | 3aluT TT s TpexhasHoro BTOPUYHOU BTOPUYHOU TT BpPEMEHHU . | xabens HHUE pexuma oXTp.akB+1>A A*(1- us tHac, rpad.
ToK TT ToK TT TT Suowm, Hemneun BXOJa Harpy3ku cTb Kr *
us KpaTHOCTb K3, A oomotkn TT | obmoTku TT ZH.HOM, 3aTyXaHHs S, Mm2 Harpys3Ku A (1-Kr) Kr)>1 ceK METOLy
I1noM, A 2rOM, A BA L,m Rpo, Ru.axr,
TT R2, Om X2, Om Om Tp.3kB, cek XH.(akr, tHac, cex
Om Om
Om
HeoOxoau
OJI35 kB k CJIOBHE M pactier
MT3 4MC4 200 5 10 30 17731 0,18 0 0,4 0,038 20 2,5 0,028 0,168 0 1 0 0,564 0,87 Y rpaduueck -0,0028 0,002
TCH BBITIOJIHAETCS iy
METOJIOM
HeoOxoau
BBox 35 xB CIIOBUE M pacvier
A MT3 4MC4 1500 5 10 30 16036 0,23 0 0,4 0,038 25 2,5 0,028 0,203 0 1 0 4,083 0,87 y rpaduueck -0,0015 0,004
CIlI BBITOJTHACTCS .
METO/IOM
HeoOxoau
M pacyer
OI3ScB ik | MI3. | gycy 1000 5 10 30 16750 0,18 0 04 0,038 27 25 | 0028 0217 0 1 | o | 2617 0,87 YOI0BHE | baeck | -0,0020 | 0,003
BBV Nel3,15 13 BBITIOJTHSIETCS .
METO/IOM
HeoOxoau
M pacuer
ON3SkBr | MT3, | ypey 800 5 10 30 17017 0,18 0 04 0,038 29 25 | 0028 0,231 0 1 0o | 19% 0,87 ycrosue rpaduucck | -0,0023 | 0,003
BOV Ne4,18 3 BBITOJIHSACTCS M
METOJIOM
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BriBox:

1.

4.

[Tpu KOPOTKOM 3aMBIKAaHUU B 30HE IEHCTBHS 3aLIUT IPU OTCYTCTBUHM OCTaTOYHONH HAMAarHMYEHHOCTH BPEMs HACHIILIEHHS TpaHC(HOPMATOPOB TOKA CYIIECTBEHHO MEHbBIIIE BpeMEHH 3aMepa Toka Tepmunanamu P3A (10-
20 mc) 3a uckimoyenueM TT, ycraHoBIIeHHOTO B siueiike BBoja 35 kKB. B maHHbBIX peXMMax HACBHIIEHUE HE MPUBOAMT K HEMpaBMIIbHON pabore ycTpoiicTB P3A, Tak kak npu Haceimenuu TT Oyner nepenaBaTh
MaKCHUMaJIbHO BO3MOXHYIO BeIMYMHY ToKa K3 (C y4eToM NOCTOSIHHOM BpeMEHH 3aTyXaHusl), KOTOpasi CYIIIECTBEHHO BBIIIE YCTaBOK CpabaThIBaHUs, a yCTaBKa cpabaThIBaHU 10 BpeMeHH /13 cymiecTBeHHO Ooublie
BPEMEHH 3aTyXaHUs allepUOJIUUECKON COCTaBIIAIOIIECH.

[Ipu KOPOTKOM 3aMBIKaHUU B 30HE JIEHCTBUS 3alUT IIPU HATUYUHA OCTATOYHON HAMAarHUMYEHHOCTH BPEMS HACHIIICHUS TPaHCPOPMATOPOB TOKA CYLIECTBEHHO MEHbIIIE BpeMeHHU 3aMepa Toka Tepmunaiamu P3A (10-20
Mc). B maHHBIX pekrMax HachIIIICHUE HE IPUBOJNUT K HEMPaBWIbHON paboTe ycTpoiicTB P3A, Tak kak npu Haceimenun TT OyaeT nepenaBaTh MAaKCUMAJIBHO BO3MOXKHYIO BelTMUuHY Toka K3 (¢ y4eToM mocTositHHO#M
BpPEMEHH 3aTyXaHHsl), KOTOpas CyIIECTBEHHO BhIIIE YCTaBOK CpadaThIBaHUsI, a ycTaBka cpabaTbiBaHus 10 BpeMeHH /I3 cymiecTBeHHO 00JIble BpeMEHHU 3aTyXaHus allepruoANYeCcKOi COCTABIISIONIECH.

Tak kak B KPYD 35 kB Ilokposckoit BOC oTcyTcTBYIOT 3amuThl, padoTaromiye mo auddepeHanbsHOMy MPUHITUITY U OBICTPOISHCTBYIOIINE TUCTAHIIMOHHBIC 3AIUTHI, TO MPUMEHEHHE BRIOPAHHBIX
TpaHc(hOpMaTOpOB TOKA JIOIYCTHMO.

* —npu A meHee | pacueT BpeMEHH HE ITPOU3BOIUTCS.
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