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CrnpaBka ri1aBHOT0 MHKeHepa MPoeKTa

B HacrosmeMm IpOEKTe BCE TEXHUYECKHE PEUIEHUsS IO COOPYKEHHSIM, KOH-
CTPYKLHUSM, 00OPYAOBAaHUIO M TEXHOJOTWYECKOM YAaCTH MPUHATHI M pa3pabOTaHbI B
IIOJIJHOM COOTBETCTBUHU C IIPOEKTOM IUIAHMUPOBKU TEPPUTOPHH, IPOECKTOM MEKEBAHUS
TEPPUTOPHH, 3aJAHUEM Ha IPOCKTHUPOBAHME, TEXHUYECKMMH PErIAMEHTAMH, B TOM
YlClie YCTaHABIMBAIOIIUMU TpeOOBaHMs 10 00ECIIEUEHUIO O€30MacHOM KCILTyaTalluu
3JTaHUM, CTPOCHUM, COOPYKEHHUI 1 0€30I1aCHOTO MCIIONIb30BaHMsI MPUJIETAIOIINX K HUM
TEPPUTOPHUH, C COOTIOICHNEM TEXHUUECKUX YCIOBHUM U C ICUCTBYIOIIMMH Ha 1Ty BBI-
IycKa MPOeKTa HOPMaMHU U IpaBUJIaMH, BKJIIOYas [IpaBUIIa MOKapHOU OE30M1aCHOCTH.

[Ipu coOnroaeHnn MpaBUl TEXHHUYECKOW SKCIUTyaTallud, a TakKe TPeOOBAaHMIA
TEXHUKH 0€30IacCHOCTH M IMOXapHOM 0€30IacHOCTH, 3KCIUTyaTalus COOPYKEHUH IO

JTAHHOMY TIPOEKTY Oe30IacHa.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

1. Hcxonnblie JaHHBIE U MOJIOKEHUA

IIpoexTHas noxymentanus «MBanosckas BOC. BerpoBas anekTpudeckas CTaH-
1Y, BHYTPUIUIOIAA0YHbIE aBTOMOOMIIBHBIE JOPOTW» BBIIIOJIHEHA HA OCHOBAaHUM Clle-
IOYIOIIUX TOKYMEHTOB:

- JloroBop mojpsija Ha BBINOJIHEHHWE MPOEKTHO-U3BICKATEIBCKUX padboT No
244/2020-BOPB ot 22.12.2020 1.;

- TexHuueckoe 3a/JlaH€ Ha BBIIIOJIHEHUE MPOEKTHO-U3BICKATEIBCKUX PabOT MO
O6bextTy «MBanoBckas BOCy B Camapckoit o0nacTu.

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

poBaidA JICKTPHUUCCKAA CTAHLWA, BHYTPHUILIOMIAJ0OYHEBIC aBTOMOOMIIbLHBIE AOpOTru».

B 1aHHOM TOME BBIIIOJIHEHO:

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

- TEXHUYECKHE PELICHHUs IO BBINOJHEHHUIO CUCTEMBI PETMCTPAllMd aBAPUHUHBIX
nporeccoB BOC;

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

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

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

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

IUIIEHHOCTH.
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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
NBanosckoit BOC.

Hcnonb3zoBanne MII Ttexnuku B ycrpoiictBax P3A maer cyliecTBeHHbIE Npe-
UMYLIECTBA:

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

- peanu3anys HOBBIX NPUHUMUIIOB JACHCTBHS, & TAKKE YJIYUIIEHHBIX XapaKTEpH-
CTUK IIPYU UCIOJIb30BAHUM TPAJAULIMOHHBIX IIPUHLIUIIOB IEVCTBUS,

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

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

- pa3HO0Opa3Hbie UHTEP(ENCHI CBS3H «UEIIOBEK-MAIINHAY MPUOIMKAIOT MUKPO-
MIPOLIECCOPHBIE yCTPOWCTBA K TMOJIB30BATENI0 M MO3BOJAIOT HHTErpupoBath MII
ycrporictBa P3A B ACY TII;

- MaJjible MaccorabapuTHbIE TOKA3aTEINH;

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

Muxkpornporieccopubie 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-
dbukanmm odopynoBanus» ['occtangapt Poccun, Mocksa, 1999 r., a Takke TpeboBaHu-
sam caenyromux ctanaaptoB MOK u 'OCT:

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

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

-T'OCT 17516.1-90 B yacTH ceiCMOCTOHKOCTH.

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

[TocTaBiuKk MODKEH OECIIaTHO YCTpaHSTh JIOObIE Ne(PEKThI B MOCTaBISIEMOM
000pyI0OBaHUH, BBISBICHHBIE B MEPUOJ FApAHTUMHOTO cpoka. JoJKHBI OBITH OrOBOpE-
HbI YCIIOBUS MMOCTABIIMKA, HA KOTOPBIX TapaHTHsI MOKET OBbITh MPOJIeHA Ha OoJiee 1Ju-

TEJIbHBIA CPOK.

3.2. TpebooBanusi k TepmuHaiam P3A

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

- e IEPEMCHHOI'O TOKA TCPMHUHAJIOB.

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

- TOK OJHOCEKYHJHOM CTOUKOCTU 100X 0y ;
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

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

- ICIIU IMIEPEMCHHOI'O HAIIPAKCHUA TCPMUHAJIOB:

- TMHEeHOe HOMUHaIbHOE HanpsokeHust Uyoy = 100 B;

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

- HaNpsHKEHUE OAHOCEKYHIHON CTOMKOCTH 2,5% Uy,

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

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

- 0360‘{3}1 9aCToTa TCPMHUHAJIOB!

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

- HAIIPAKCHUC OIICPATHBHOI'O ITOCTOAHHOI'O TOKA TCPMHWHAJIOB!

- HOMUHaIbHOE HamnpsikeHue Uy o = 220 B;

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

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

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

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

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

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

bunapHbIe BXOIbI TEPMUHAJIOB JIOJKHBI UMETH CIIEIYIONINE XapaKTePUCTUKH:

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

- paboumii quana3oH HanpsbkeHuid Kaxaoro Bxoaa (0,8-1,1) Uy wow;
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

Lo

- TOK KaXKJO0ro BXoJia JOJDKEeH obOecreynBaTh MpoOoil OKCUIHOW MICHKU YIpaB-
JSIOIIMX UM KOHTAKTOB, JIJIsl YETO MEPBOHAYAIBHON UMITYJIbC TOKA BXO/A JIOJKEH OBITh
lsx.mn =50 MA, 3aTeM OMYCTUMO €r0 3aTyXaHue;

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

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

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

BBIX01bI TEpPMHUHATIOB JTOJKHBI:

- ObITh KOHTAKTHBIMH, MUCKIIOYAIOIIMMHU TaJbBAaHUYECKYIO CBSA3b C AJIEMEHTaAMH,
PacCIOI0KEHHBIMU BHYTPH TEPMUHAA;

- COJIEpKaTh KaK 3aMbIKAIOIINE, TAK U Pa3MBIKAIOIME KOHTAKTHI;

- KOMMYTUPOBATh HAMPSXKEHUE TOCTOSIHHOTO TOKa 110 250 B.

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

TepMuHaIBI JOJKHBI IPEAYCMaTPUBATD:

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

- BO3MOXXHOCTb CHHXPOHHU3ALMU OT BHELIHEI0 HCTOYHUKA TOYHOTO BPEMEHH;

- TOPTHI CBSI3MU, OOECMEUMBAIOIINE AMCTAHIIMOHHOE YIpaBJIE€HUE M OOMEH HWH-
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, PETUCTPALIMIO COOBITHI, ITM(POBOE ocIMILIOrpadupoBaHUEe aHANIO-
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 wimm MOK 61850), mpu 3TOM 10KHA, 0€3YCIOBHO, 00SCIICYHBATHLCS 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 IUATHOCTHKY;

- pycuduuMpoBaHHbIA UHTEP(ENC;

- pyHKIMIO OnpeeNeHusl MeCcTa MOBPEXKICHHUS.

JlomxHa oOecnieunBaTbcs BO3MOXKHOCTh 3alpeTa yAaJeHHOTO M3MEHEHUs ycTa-
BOK M IIapaMeTpOB TepMUHAJA. BEIOOp yCTaBOK M MX YCTAaHOBKA, B TOM YHUCJIE BO3ZMOX-
HOCTb YCTaHOBKH BCE€X PEryJIHpyeMbIX MapaMeTpoB (IpyHn YCTAaBOK) MO JUCKPETHBIM
BXOJHBIM CUTHajaM, JOJDKHBI 00€CTIeYMBaTHCS MOCPEICTBOM MECTHOTO JOCTYIa Yepes
BCTPOCHHBIA MHTEPPEIC WM MOAKIIOYEHHE CIEHUATBHOTO MEPCOHAIBLHOTO KOMIIBIO-
TEpa €O CIEUUATU3UPOBAHHBIM MPOrPAMMHBIM OOECIIEUEHHUEM C 3aIPOCOM Mapojs U
(ukcarueil B xxypHaie COObITUM.

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

B3anmoneiictBue Mexay ycrporcrBamu P3A MOJKHO BBINOJHATHCS 11O BO3MOK-
HOCTH C HCIIOJIb30BAHUEM JIOKAIBHOW BBIUMCIIUTEIBHOU CETH MoAcTaHuMu. [Ipumene-
Hue Kabeneil BTOpUYHON KOMMYTAIMU TOJKHO OBITh MUHUMHU3HUPOBAHO.

B kommiekTe ¢ TepMUHAIaMU KaXKJ0r0 THIA JIOJKHBI TOCTABIIATHCS:

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

JIMYHBIX CUTHAJIOB,
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- JIOKYMEHTAallMsI HA PYCCKOM SI3bIKE, COJEepKalllasi ONMCAaHUE MPUHIMUIIOB pado-
Thl, TEXHUYECKUE XAPAKTEPUCTUKHU, AJTOPUTMBI BCTPOEHHBIX (DYHKUUH U (PyHKLHO-
HaJIbHBIE CXEMBI, OIIMCAaHUE UX PabOThl U B3aUMO/IEHCTBUS BHYTpU TEPMHUHAA;

- METOAMKY pacdeTa u BbIOOpa MmapaMeTpOB HACTPOIKHU (YCTaBOK) U alrOPUTMOB
(¢yHKIMOHUpOBaHUsA ycTpoiicTB P3A, pa3paboTaHHYIO NPOU3BOJIUTENEM YCTPOICTB
P3A, B TOM 4mcIie BKIIOUAIONIYIO OJIAHK YCTaBOK, COJEP KAIlUM MepeueHb BCeX Mapa-
METPOB HAaCTPOUKH (YCTaBOK) M aJTOPUTMOB (PYHKIIHOHUPOBAHUS, MPEAYCMOTPEHHBIX
npousBoAuTeneM yctpoictBa P3A, u ycnoBus BeIOOpa KakJ0ro napameTpa HacTpOu-
KM (YCTaBKH) U ajdropuTMa GyHKIMOHUPOBAaHUS ycTpoiicTBa P3A;

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

- TpeboBaHMs Mpou3BoauTeENs ycrporictBa P3A k m3mepurenbHbIM TpaHchop-
MaTopaM;

- HeOOXOUMBbIE HCTIbITaTENbHBIE yeTpocTBa 1 3UIT;

- 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 mkadpamM s YCTAHOBKH 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 Mpo3padHoii. KoarmdecTBo opraHOB pydHOTO OIEPATHBHOTO yIPABICHUS
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
MMETHCS TIEPEKITIOYATENN WM UCTIBITaTeNIbHBIE OJIOKH (pa3bheMbl) MJIsl y00CTBa 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 LIENIA Ha OTKJIIOYEHWE Pa3HBIX KOMMYTALIMOHHBIX allapaTroB WIM AJIEMEHTOB
AJIEKTPUYECKON CETU JOJKHBI OBITh pazzesieHbl. Pa3nenenne He0OX0AUMMO POBOAUTH
CHEUUaIbHbIMU H3/IECIUSIMH C HAHECEHUEM HAMMEHOBAHUS OTKJIKOYAEMOrO MPUCOEIH-
HEHUsI, @ NIPU OTCYTCTBUU TEXHUUYECKON BO3MOXKHOCTU MPUMEHITH CBOOOIHBIE KIIEM-
MBI.

JlomkHa OBITH IPEAyCMOTpPEHA OfHA o0IIasi cCUrHajIbHas amma «HeucnpaBHOCTD
mkaga». B UCKIIOUUTENBHBIX CIydyasx JOMYCKAaeTCsl MCIOIb30BAaHUE MTPOMEKYTOUHBIX
pene Juisl BBOJA JUCKPETHBIX CUTHAJIOB M BBIBOJA KOMaHA ynpasieHus. KomnyecTBo
IPOMEXYTOUHBIX peJie TOJKHO ObITh MUHUMHU3HUPOBAHO.

J11s1 3a3eMIIeHHs KOPITYCOB MUKPOIPOLIECCOPHBIX YCTPOMCTB, 3KPAHOB KaOesen u
JIPYTUX YCTPOMUCTB BHYTPH IIKa(a MPeayCMOTPETh CIIEHHAIbHYIO MEIHYIO LIUHY.

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

®upMbl MOCTABIIMKK 00OPYIOBaHMS JOJKHBI MMETh B Poccun TeXHUYECKUH
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 MOMEeX03AIMIIIEHHOCTH, 0€30NIACHOCTH W IKOJIOTUM 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.

Koncrpykmus mznennii P3A nomkHa obecrieunBaTh 3alIUTy OOCTY>KHBAIOIIETO
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 cpeacrtBa (yCTpOHCTBA) IODKHBI YCTaHABIMBATHCA TaK, YTOOBI
oOecrneunBanach ux 0e30MmacHas KCIUTyaTalys U TEXHUYECKOe 00CITyKUBaHUE.

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

Bce meTtanmnnueckne 4acTu 3JIEKTPOYCTAHOBOK, KOPITyca 3JIEKTPOOOOpYI0BaAHUS
¥ METAJUIOKOHCTPYKILUH, KOTOPBIE MOTYT OKa3aThCs MOJ HalpsDKEHUEM, TOJUIekKaT 3a-
3emMiIeHHIO (yCcTpoicTBO 3amuTHOTO 3a3emiieHus no 'OCT 12.1.030-81). Jlns 3a3zemuie-
HUS J0JDKHA MCTIOIB30BAThCS 3a3€MIISIONIAS 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 CPOKA CIIy>KObI, KOTOPBIN (IIPU YCIOBUU MTPOBEICHHUS
TpeOyeMbIX TEXHHMUYECKUX MEPOIPUATUN MO OOCITYKUBAHUIO) JOJIKEH OBITh HE MEHEe
20 ner. IIpu 3TOM B T€YEHHE BCETO YKa3aHHOI'O CPOKA CIY>KObl BCE YKa3aHHBIE BbIIIE
YCTPOMCTBA AOJKHBI YJIOBJIETBOPSITH TPEOOBAHUSIM, MPEABIBISIEMbIM K MHOTOKOMIIO-
HEHTHBIM, MHOTOKAHAJIbHBIM, PEMOHTONPUIOAHBIM M BOCCTAHABIMBAEMBIM CHUCTEMAaM
(TOCT 24.701-86).

B 11ie10M HaIE)KHOCTD U KUBYYECTh cucTeMbl P3A nomkHa o0ecrneunBaThCs:

- BBIOOPOM COBOKYITHOCTH TE€XHHUYECKUX CPEICTB, O0JIaJaIOUIMX COOTBETCTBYIO-
MIMMU MOKa3aTeIsIMU HAJKHOCTH, AyOIUPOBAHUS, PE3EPBUPOBAHUS;

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

- TpeOyeMbIM PErJIAMEHTOM OOCTY>KUBAHUS TEXHUUECKUX CPE/ICTB.

CornacHoO CyIIECTBYIOLIUM HOPMAaTHBHO-TIPABOBBIM aKTaM, OJIM)KHEE pe3epBH-
poBanue cucremsl P3A B PII-35 kB He npousBoautcs. [l aeicTBUs npu OTKas3ax 3a-
IIUT WIN BBIKJIIOYATENIEH CMEKHBIX AJIEMEHTOB MPEIYyCMAaTPUBAETCS AANbHEE PE3CPBHU-
pOBaHME.

KonndecTBeHHbBIC ITOKA3aTEIIN HaJCKHOCTHU AOJIZKHBI COCTABJIATH:
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- cpenHsis HapaOOTKa Ha OTKa3 KaXAoro kaHaia mo ¢yHkuusMm P3A He MeHee
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 000pYyI0BaHbI KOHTYpamMu 3a3emieHust (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 TeMIepaType Bo3ayxa — oT +1 go +45°C niig oTarmimBaeMbIX MOMEIIEHUM
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 yctpoictB P3A A0MKHO HCKIIOYaTh TPEOOBAHUS K HATUYMIO MPHU-
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 npuHaiexkuocteit (3UI), HeoOXoAMMBIX 11T MOHTaXa, HaJIAJKU, TyCKa, 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
AKCILTyaTaI1H.

B coctaB nmpuHAMJIEKHOCTEN OJKHBI BXOJWUTH CIEHHATM3UPOBAHHBIE MPOBE-
pPOYHBIE YCTPONCTBA, HEOOXOIMMBIE JJI1 MOHTaXa, HaJIaJKu, MyCKa, TEXHUUYECKOro 00-

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

TPAHCIIOPTUPOBAHUIO, YCIIOBHUAM M CPOKaM XpPaHCHHSA BCEX YCTpOfICTB, 3al1aCHbIX 4Ya-

CTEH U PaCcXOoaAHbIX MATCPHUAJIOB JOJIKHBI COOTBCTCTBOBATh YKA3aAHHBIM B TCXHHUYCCKHUX

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

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

CTaBKYy 000OpY/IOBaHMUSI.

Hsm.

Koz.yy
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4. OOmue cBegeHNs 0 MPOEKTHPYEMOM 00beKTe

3agaHueM Ha TPOECKTUPOBAHHUE MPENYCMATPUBAETCA CTPOUTEIBCTBO BETPOBOM
anektpudeckoit cranuuu (BOC) ¢ BHyTpUILIONIaI0YHBIMU aBTOMOOMIBHBIMH J0pOTa-
mu «BanoBckas BOCy» makcumanbHoi MorHocThi0 50,05 MBT, koTOpas pacmnosara-
eTcsa Ha Tepputopuu KpacHoapmelckoro MyHHIIMIAILHOTO paiioHa Camapckoit 00Jia-
CTH.

Ha o6bekTe ycranaBnuBaercst 11 BeTposHepreTuueckux yctaHoBkH (nanee BOY)
tuna V126-4,55 MW mnpowusBojacta Vestas (Jlanus) ¢ BBIXOJHOHW (MaKCHMAaJbHOK)
MOIIIHOCTEIO 4,55 MBT.

Brimaua momuoctu MBanoBckoit BOC B ceThb OyneT OCyIIeCTBISTBHCS MO Ka-
oenpHoM uHMKM 35 kB gepe3 PY 220 kB, PY 35 kB I'paxnmanckoit BOC (cM. Tom
B5C000107.356.1.5-1J104.2.1). lna noaxmtoueHus VBanosckoit BOC B PY-35 kB
I'paxxnanckoit BOC BeiensitoTest 01Ha TUHEHHas siaeiika MontHocThio 50,05 MBT.

TpeTbuM 3TanioM CTPOUTENILCTBA MpeaycMaTpuBaeTcs yctaHoBka BOY NeNe 1-11
C BbIJIau€il MOIIIHOCTH B AJIEKTpHUECKyto ceTh 0 50,05 MBT.

B3OV nocraBnstorcsi KOMILUIEKTHO C ACHHXPOHHBIMHM I'€HEPATOPAaMU MOIIHOCTBIO
4,8 MBT (c c0s¢=0,8), BeimpaMHUTEIIMHA MOITHOCTHIO 5,1 MBA, nHBEpTOpamMu MOIIIHO-
cteio 5,1 MBA, cunoBsiMu Tpanchopmaropamu 35/0,72 kB momHocThiO 5,15 MBA,
o0opynoBaHUEM COOCTBEHHBIX HYXJI BDY U KOMIUIEKTHBIM pacrpeieanuTeIbHbIM
yCTPONCTBOM c 31erazoBoit uzossiiueit (KPYD) 35 kB.

B kauectBe reHepaTopa MCIHONb3yeTcs TpeX(a3Hbli aCUHXPOHHBIA T'€HEepaTop C
KOPOTKO3aMKHYTBIM POTOPOM, MOIKIIOYEHHBIN K 3JIEKTPOCETH Yepe3 MOJIHODYHKIIHO-
HaJBHBIN TIpeoOpazoBaTenb. Kopmyc renepatopa obecneqnBaeT BO3MOKHOCTh ITUPKY-
JIALMU OXJIAKIAIOIIETO BO3IyXa BHYTPH cTatopa U poropa. Ilepenayda Temia ot BO31y-

Xa K BOJIC OCYIICCTBIIACTCA BO BHCIITHCM TENJI000OMEHHHKE.

/lucm

B3C000107.356.3.1.3-M/103.3-113 %

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




Tabnuna 1 — XapaktepucTuku reHepaTopa

ACHHXPOHHBIHN, C KOPOTKO3aMKHYTHIM

Tun
poTOpOM

HomwuHansHas MomHOCTh (Py) 4800 kBt

Yacrora (fy) 0-100 I'rg

Hanpsokenne, cratop (Uns) 3 x 800 B (mpu HOMUHAJIBHOM YacTOTE
BpaIeHUs )

KonnuecTBo momocoB 6

Twumn oOMOTKHM

Kapxkac ¢ nmponuTkoi B BaKkyyMme MoJ
JABICHUEM

Coennnenne 0OMOTKH

TpeyroyibHUK

HomunanwHas yactora BpaliCHUA

1450—1550 06/MuH

OrpaHnyeHue NpeBbILEHUS JOIMYCTH-
MOU 4acTOThI BpalIEHUs MO CTAHIAPTY
[EC (2 MuUHYTBI)

2400 00/Muu

[ToamumnHauK renepaTopa

['ubpuHbI/KepaMudecKu

JlaTurky TemIepaTyphl cTaTopa

y4aCTKax IICPerpeBa, a TAKKC TPH PC-
3CPBHBIX AAaTYHWKaA

Tpu natunka PT100, pacnionoxeHHbie B

JlaTunku TemnepaTypsl NOAIIMITHUKOB

[To ogHOMY Ha Ka)KIbIi OAIIMITHUK

Knacc uzonsamm

H

Kopnyc

IP54

[IpeobpazoBaresnib MpeACTaBIICT 000 MOJHODYHKIIMOHATIBLHYIO CUCTEMY Ipe-

Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

00pa3oBaHusl, KOTOpasl YIpPaBJseT T€HEPATOPOM M KOHTPOJIHMPYET KAYECTBO SJIEKTPO-
SHEPruu, nmocrynaroiiei B cetb. [IpeobpazoBaTenb COCTOUT U3 TpeX MpeoOpa3oBaTeib-
HBIX OJIOKOB CO CTOPOHBI MAIIMHBI U TPEX MPeoOpa3oBaTEIbHBIX OJIOKOB CO CTOPOHBI
JUHUH, pa0OTAIONNX MAPaUICTBHO C OOIIMM KOHTPOJIEPOM.

[IpeoOpazoBarens KOHTPOIUPYET MpeoOpa3oBaHUWE TOKA MEPEMEHHOM YaCTOTHI,
MOCTYMAIOIIETO OT F'eHepaTopa, B MEPEMEHHBIN TOK MOCTOSTHHON YaCTOThI C TPEOyeMbIM
JUISl IOAKITFOUEHHS] K CETH YPOBHEM MOIIHOCTH (M APYTUMHU MapaMeTpamMu MOAKIIOUE-
HUS K CETH).

[IpeoOpa3oBarens pacnooKeH B TOHAOJE, U €r0 HOMUHAJIBLHOE CETEBOE HAIps-
xeHue paBHo 720 B. HoMuHanbHOE HalpsbKeHHE Ha CTOPOHE IeHeparopa JIOCTUTAeT

800 B, B 3aBUCHUMOCTH OT YaCTOTHI BpallleHUs Bajia reHepaTopa.
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Tabnuna 2 — XapakTepucTUKH Mpeodpa3oBaTens

HomuHaapHas mojiHass MOITHOCTH (Sy) 5100 kBA
HomuHanbHOE HanpshKeHUE CeTH 3 x720B
HomuHanbpHOE HalpspKeHHe reHepaTopa 3 x800 B

4150 A (TeMmeparypa OKpyKarouien

HoMuHabHBIN TOK CETH
cpeast <10 °C)

3954 A (Temrmiepatypa OKpy Karomiei
cpeanl <10 °C)
Kopnyc IP54

HomunanbHbiil TOK reHepatopa

[ToBbimaronuii BHICOKOBOJIBTHBIA TpaHCPOPMATOP PACIONOKEH B OTIACIBHOM
3aKpPBITOM OTCEKE B TBIJIBHOM YaCTH TOHJIOJBI.

Hcnonb3yeTcss 1ByXOOMOTOUYHBIN TpeX(a3HbIl TPeXCTEPKHEBOM CyXOW TpaHC-
dopmaTop ¢ camorymieHueM. OOMOTKH Ha CTOPOHE BBICOKOTO HAMPSKEHUS COCIUHEHbI

TPEyTOJBHUKOM, Ha CTOPOHE HU3LIErO HANPSKEHUS — 3BE3/I0M.

Tabnuma 3 — XapakTepucTUKH BEICOKOBOJILTHOTO TpaHcpopmaTopa

HomunanbHast mogHast MOITHOCTD 5150 kBA
HomuHnansHOE HanpsbkeHue TpaHchopma- 35/0.72 kB
TOpa

Hanpsbxkenne KOpoTKOTro 3aMbIKaHHS 9,9%
PerynupoBanue HanpskeHUs IIBB +£2x2.5 %
I'pynma coennnenunit Dyn5
HomunanwHas yactoTta 50/60 I'y

[Ipu BHEIIHEM KOPOTKOM 3aMbIKaHHU BOY BbIIaeT MakCUMAJIBHBINA TOK, PABHBIN

SHOM.Tp—p _ 5 %
V33X Usw V3 x 35

B monyne ynpasnenus BOC ycranaBnuBaroTcs siueviku 35 kB uist noaktoueHust

1,05 X Loy 1 nogmumen = 1,05 X = 89,2 A.

BOY. Ilogxmouenne BOY k moxpynro ymnpaBieHHs NPEeayCMaTPUBAECTCS MO MAaru-
CTpajJbHOW CXE€M€ Ha OCHOBAHHWU KOHOMHUYECKOW IIeIeCOO00pa3HOCTH BBUAY 3HAUM-
TEJIbHBIX pacCTOsTHUM Mexay BOY.

Pabora renepupyromiero odopyaoBanus Meanosckoit BOC ¢ 060t Harpy3kon

B TIpeieNiaX PEryJIMpOBOYHOTO JUANa30HA AKTUBHOW MOIIHOCTH 00ECTIeUnBACTCS: JJTH-

/lucm

B3C000107.356.3.1.3-M/103.3-113 6

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




Bsam uHB N2

[lodn. u dama

WHB. N2 nodn

[ 20,

TEIbHO MPU W3MEHEHUU YaCTOThI 3JIEKTPUYECKOIO TOKA B Avana3zoHe 3HadeHui 49-51

FI.I, BKJIIOYas BCPXHIOIO I'PAHHUILY AWalla30Ha M3MCHCHHUA YaCTOThI; KPAaTKOBPECMCHHO —

IMpU U3MCHCHHUHN YaCTOTHI JJICKTPHYCCKOI'O TOKa B CIICAYIOMIUX AHAIIa30HaX 3HAYCHUM

(BKJIFOUAst BEPXHIOKO IPAaHUIy YKa3aHHBIX JUANa30HOB U3MEHEHHSI YaCTOThI):

- 55-51 I'm — mpogoipkuTenbHOCTH padoThl 100 Mc;

- 49-48 ['1 — MPOIOIKUTENBHOCTH PaOOTHI 5 MUHYT;

- 48-47 'l — mpOAOIKUTEIIBLHOCTh PaboThl 60 CeKyHT;

- 47-46 'l — npoA0JDKUTENIBHOCTh pabOThI 1 CeKyH/a;

- 46 I't1 — IpOAOIIKUTEIBLHOCTD Pa0OTHI 1 ceKyHa.

Hsm.

Koz.yy

/lucm
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[ 27]

S. Texnnuyeckue pemrenus no BbinojHenn0 P3A UBanosckoit BOC

Cxema pacnpeneneHusi yCTpoucTB MHPOPMAIIMOHHO-TEXHOJIOTHYECKUX CHUCTEM
(UTC) nmo oo6MoTKam TpaHc(hOpMaTOPOB TOKA M HAIPSHKCHUS NMPUBEICHA HA YEPTEXKe
B5C000107.356.3.1.3-11J103.3.01 gagHoro Toma.

VYnpasnenne BOC ocymiecTBisieTcsi MOCTOSIHHBIM OIEPATUBHBIM MIEPCOHATIOM.
JlexypcTBO MepcoHana OCYIECTBISIETCS HEMPEPHIBHO (KpyriocyTouHo). Paboune me-
CTa OIEepaTUBHOTO MepcoHala pacnojoxkensl B [{entpe Ynpasnenus BOC (1Y BOC -

BBITIOJIHSAETCS IO OTJAEIBHOMY TIPOEKTY ).

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

[Iepenaya momHocTr ot MBanoBckoit BOC uepes PY 220 kB, PY 35 kB I'pax-
nanckoi BOC npoektupyercs 1o ApyroMy TUTYJLy IIPOEKTa.

Yerpoitctea P3A orxomsmmux munui 35 kB PY 220 kB, PY 35 kB I'paxnan-
ckoiit BOC paccMoTpeHbl Ha BTOpOM OJTame cTpouTenbcTBa (cM. m. 5.1 Toma

B3C000107.356.3.1.2-11J103.3).

5.2. P3A BIY

VYcerpoiictBa P3A BOVY BbInogHEHB HA MUKPOTPOILIECCOPHOM 3JIEMEHTHOU Oase
Y BKJIFOYAIOT B CeOs:

- KOHTPOJIJIEP CUCTEMBI YIIPABJIEHUS KOHBEPTOPOM;

- ycrpoiictBo P3A, BcTpoeHHoe B siueiiky 35 kB Beikmtouarenss KPYD 35 kB
BOY.

[Intanue yctpoiictB P3A ocyuiecTBisieTcs OT CUCTEMBI TapaHTUPOBAHHOIO
aJIeKTponuTanus Vestas, pa3menieHHoro B OamHe BOY.

Bce o6opynoBanne BOY umeer aexnapamuio TP TC 020/2011 "Dnextpomar-
HUTHAsi COBMECTUMOCTb TEXHUYECKUX CPEICTB".

s 3amuThl TeHEepaTopa U npeoodpazosarenss BOY nHa cropone 0,72 kB ycra-

HOBJICHBI JBa aBTOMAaTH4YCCKHNX BBIKJIIKOYATCIIA, HGIZCTBYIOHIHX Ha octaHoB BDYVY ¢ ort-
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[ 22,

KIIFOUCHUEM BBIKJTIOYATENST TPeoOpa3oBaTelisi, YCTAHOBICHHBIX MapauIeIbHO W BBI-
MOJIHAIOMINE PYHKIUU:

- 3alIMTa OT MEPETPY3KHU MO TOKY ¢ 00paTHO 3aBUCUMOM BBIICPKKOWU BPEMEHHU;

- 3aIIMTa ¢ HE3aBUCUMOM BBIIEPKKON BPEMEHHU OT IMEPErpy3KH MO TOKY MPeoo-
pazoBaredsi (TeHepaTopa) U OT TOKOB KOPOTKOTO 3aMbIKaHHUS B LIETIH PeoOpa3oBarTess;

- 3al[UTa C HE3aBUCUMOM BBIIEPIKKON BpEeMEHU OT TOKOB KOPOTKOTO 3aMbIKaHUs
B LIETIX ITpeoOpa3oBaTesl.

[Toaxmtouenue Tpanchopmaropa HanpspkeHus 35 kB k mmnaam KPYD 35 kB BbI-
MOJTHSETCS TIPU MOMOIIM KabenbHOM BcTaBkU. BeposatHocTh MexaydasHoro K3 B 00-
moTkax TH 35 kB manoBeposiTHoil. He cyiiecTByeT TUIOBBIX 3alllUT, KOTOPhIE ObI 3a-
HIUIIATU TOJHOIEHHO 0OMOTKHM TH ¢ HOpMUPOBAaHHOW YYBCTBUTEIBHOCTBHIO U OBICT-
pbIM nelicTBueM. Kak mokazai OmnbIT SKCIUTyaTalluu, 3T0 HE TPUBOJIUT K CYIIECTBEHHO-
MYy CHHKEHHUIO HaJeKHOCTH (cM. 1. 2.4.2, 2.4.4 PJ 34.35.305 «MMHCTpYyKIIUS 1O TIPO-
BEpKE TpaHCPOPMATOPOB HAMPSIKEHUSI U UX BTOPUYHBIX 1Ienei»). B ciydae BOZHUKHO-
BeHus K3 B oomotkax TH 35 kB ectp 2 Bapuanrta pa3Butus: nepexoj B MexaydasHoe
K3 na BBozme 35 kB TH umu o6peiB nienu K3 BHyTpH 00MOTOK ¢ mpekpamienueM K3.
Otkmouenue K3 na BBozie 35 kB TH 35 kB ocymectsusiercs ycrpoiictamu P3A (TO,
MT3, I3, T3OII, T3HII), ycranoBiaenusiMu B PIT 35 kB Ha orxomsamux KJI k BOY
(cm. Tom BDC000107.356.1.1.2-MJ103.3), ricue3HOBEHUE HANPSIKEHUS Ha JI0O0W U3
¢a3 TH (B ToM umucne u npu oOpsiBe B 00MoTKkax TH) Oyner 3anucano B )KypHaj coObI-

TUW CUETUYMKA JIEKTPO3HEpruu u nepenano Ha cepsep AUMC KVYD.

5.2.1. KonTpoJuiep cucTeMbl YIPaBJIeHHsI KOHBEPTOPOM

B KOHTpoOJIIEPE CUCTEMBI YIPABJIEHUS KOHBEPTOPOM PEaTU30BaHbI CIEIYIOIINE
(GYHKIIMHU ¥ 3alUThHI, JEHCTBYIOIINE HA OTKIIOUCHHUE TeHEpaTopa U KOHBEpTEpa:

- 3al[UTa OT KPaTKOBPEMEHHOUN MOTEepU HANpsHKEHUS, oTKiItovaromas BOY or
CETH B COOTBETCTBUU C HACTpaUBAEMOM XapaKTepucTukou (cm 1m.5.2.3);

- peryJMpoBaHUE aKTUBHON MOIIHOCTH, Bbl1aBaeMori BOY;

- peryJMpoBaHUE YaCTOThl CHUKEHHEM BblaBaeMoil BOY MollHOCTH B TUHENH-

HOM 3aBUCHUMOCTH OT 4YacCTOThI CE€THU (HpH IMPCBBINICHUH II&CTOTI)I), 30Ha HCYYBCTBH-
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[ 23

TEJIBLHOCTU U XapaKTEPUCTUKA 3aBUCUMOCTH BblaBaeMoil BOY MOIIHOCTH OT Y4aCTOTHI
CETU SABJISIETCS HACTPAUBAEMOM;

- KOHTPOJIb U JTUCIIETYEPCKOE yIIpaBiIeHHE padOTON BCel yCTaHOBKY;

- CHHXPOHU3AlHs TEHEPATOPA C CETHIO IPHU MOAKIFOYCHUH.

Tabnuua 4 — OcHOBHBIE YCTaBKU KOHTpoJuiepa BOVY:

3navenne | Bbigep:xkka BpeMeHH

[ToBbilIeHHE HANPsIKEHUS 1 CTyII. 813 B 1800 cex.
[ToBbIlIEHHE HATTPSIKEHUS 2CTYII. 835 B 60 cex.
[loBbllIeHHE HANPSIKEHUS 3CTYII. 900 B 2 cek.
[loBbllieHHE HANPSKEHUA 4CTYII. 980 B 0,15 cek.
[ToHnkeHne HanpsHKeHus 1cTym. 626 B 180 cek.
[loHmKeHne HanpsHKEHUS 2CTy1. 612 B 12 cek.
[loHmkeHne HanpsHKEHUS 3CTYI. 576 B 4 cek.
[IpeBbiieHne 4acToThl 1CTyII. SIL1 T 0,1 cek.
[ToHnkenue yacToTsl lcTym. 46 T'u 1 cek.

JlaHHO€ YCTpOMCTBO JECUCTBYET HA OTKJIIOUEHNE KOHBEPTEPA U T€HEpATOpa.

5.2.2. YerpoiictBo P3A, BcTtpoenHoe B siueiiky 35 kB Bbikiouaresnss KPYJ
35 kB BOY

B kauectBe yctpoiictBa P3A ucnonssyercs MIT Tepmunan tunma ormazable.ecor,
MOCTABJISIEMBIN B KOMILIEKTE € siueiikout 35 kB.

[Toaxmtouenue ycrpoiictBa P3 npenycmarpuBaercs k oOMoTke SP Tpancdopma-
TOpa TOKa, BCTPOCHHOTO B sYeHKy 35 KB.

VYka3zaHHBIN TEPMUHAT BKIIIOYAIOT CIEAYIONTNE QYHKITUU:

- TokoBas orceuka (TO) Ge3 BBIIEPKKM BPEMEHHU C JIEWCTBHEM Ha OTKITIOYCHHE
BBIKJIFOYATES JIMHUY;

- MakcuMalibHasi TokoBas 3amurta (MT3) ¢ He3aBHCUMOI BBIJIEPKKOU BPEMEHH C
JeWCTBUEM Ha OTKJIFOUCHHUE BBIKIIIOYATEIS JINHUY;

- MakcuMaJibHasi TokoBas 3amuTa (MT3) ¢ oOpaTHO3aBUCUMOM BBIJIEPKKON Bpe-

MCHHU C I[CﬁCTBHGM Ha OTKJIIOYCHHEC BBIKIIOYATCIIA JIMHUN,
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- JIBYXCTyNeHuYaTas TOKOBas 3auiuTa HyJeBod mnocienoBatenbHocTH (T3HII) c
JIBYMs BbIIEp’)KKaMU BPEMEHU C AEMCTBUEM Ha OTKJIFOUECHHUE BBIKIIFOYATEIIS JINHUM;

- 3al1UTa OT Ieperpy3ku Tpancopmaropa 35/0,72 kB ¢ neiicTBuem Ha curHan.

B yctpoiictBax P3 Takke mpemycmarpuBaeTcsi GyHKIIHS OCHUILIOTpadupoBaHusl.

VYerpoiictBa P3A Ormazabal ¢ynkimonupytor B nquamnasone yactot 45-55 ' ¢
TOYHOCTHIO HE Xyxe 8%.

ObecneunBaeTcst Bo3MOKHOCTh nHTerpamuu cucreM P3A B ACY u COTU AC-
CO. Tepmunansl P3A umerot cranmaptabiii uatepdeiic Ethernet (mopt RJ45) u oGec-
MEYMBAIOT CBS3b 10 CTaHAAPTU3NpOBaHHOMY TipoTokory |[EC104.

OCHOBHBIE XapaKTEPUCTUKH yCTporcTBa P3A M 3aBOACKME yCTABKH IPUBEICHBI

B Ta0uIe 5.

Tabnuna 5 — 3aBojackue yctaBku P3A BDY

Oo6o3Hauenune Onucanue Beanunna | Ex.m3m.
31> ;E;S;;iﬁ?g;em{i ¢ o0OpaTHO3aBUCUMOM 94 A
3I>> Ig)%a§32§giine MT3 ¢ He3aBUCHMOM BbIACPXK- 155 A
31>>> CpabaTbiBaHHE TOKOBOW OTCEUKHU 1000* A
lo> CpabatsiBanue 2 crynenu T3HII 25 A
lo>> CpabatsiBanue 1 crynenu T3HII 100 A
Tun kpuBoit MT3 IEC Extremely Inverse
k Koaddurment spemenu 1
t>> Brinepxka Bpemenu MT3 3 CeK
t>>> Boiaepikka BpeMeHU TOKOBOW OTCEUKHU 0.04 CeK
to> Brinepxka Bpemenu 2 ctynenu T3HII 5 CeK
to>> Boinepxka Bpemenu 1crynenu T3HIIT 0.04 CeK
OtcTpoiika npu mycke 30 %
312f> ToxoBast HACTpOWKa MPU OTCTPOINKE MPH MYCKE 750
Pabora npu oTcTpOiiKe MpHU MyCKe 1 UK
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* - Ilo pe3ynbraram MPOBEPKHU 3aBOACKUX YCTaBOK (CM. M. 6.2 Pe3ynbTaThl Ipo-
BEpKH 3aBOJICKMX ycTaBok BOY Toma BDC000107.356.3.1.2-MJI03.3) BbIsABICHA
HEe00X0IUMOCTh Ha yacT BOY He3HAUMTENbHOIO YBEJIMUYEHUS YCTABKU MO TOKY TOKO-
BOM OTCEUYKH. YCTaBKH HEOOXOJMMO BBICTABUTH B COOTBETCTBHM C Tabiuiel 6 Toma

B5C000107.356.3.1.2-11J103.3.

5.2.3. LVRT ¢dynkums

[To manubIM mpomsBoguTeneit BOY rpynmsl o0bekToB MBanosckoit BOC, mus
BETPOr€HEPATOPOB NPEIYCMOTPEHA 3aIlUTa OT MOHWKEHUS HAIPsDKEHUS BO BHEIIHEH
cetru — LVRT (Low-Voltage Ride Through). /lannas 3ammra KOHTPOJUPYET MEXK-
ny(}a3Hoe HanpsKEeHHE Ha BBIXOJIE MHBEpTOpa (Touka 2 Ha pucyHKe 1) u neficTByer Ha
OTKJIIOUEHHUE BBIKIIOUaTessi BOY B cOOTBETCTBUU C XapaKTEpUCTUKON cpabaTbiBaHUS,

npeacraBiieHHoM Ha pucyHke 1 (BOVY 4,55 MBT).
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Pucynox 1 — Xapakrepuctuka cpadbarsiBanus LVRT dynkuuu nns BOY
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5.2.4. PaboTa HHBEPTOPHOIO 00OPY/10BAHUS

HuBepTopHOE 000py10BaHUE padOTAET C OTCIECKUBAHUEM YPOBHSI HAIIPSHKEHUS U
4acTOThlI BHEUIHEH CETH.

[Ipu OTCYTCTBHM HanpsHKEHHUS HAa BXOJE MHBEPTOPA, T€HEpaLUs SJIEKTPOIHEPTUU
PEKpPaLIaeTCsl aBTOMATHUECKH.

BripaboTka reHepaiui BO30OHOBIISETCS MOCIIE MOJaYd Ha BXOJ MHBEPTOpA IIe-
PEMEHHOTO HaIpsDKEHUS! BHEIIHEH CETH, MPH 3TOM CKOPOCTb BXOXKIECHHS B CHHXPO-
HU3M COCTaBJISIET MOPSAKA HECKOJIBKUX MUJUIUCEKYH/I.

OTnenpHBIN KOHTPOJIb CHHXPOHU3MA IIPU NOAKIOUYeHNY BOY Ha napajuiensHyro
paboTy K CETH M KOHTPOJIb OTCYTCTBUS/HAINUMNS HAIIPSDKEHUS Ha IIMHAX HE TpedyeTcs,
T.K. B COOTBETCTBUU C MPUHITUIIOM pabOThI YIIPABISIEMOTO (BEOMOT0) CEThIO HHBEPTO-

pa rmojavya HECUHXPOHHOTO HanpspkeHns Ha BOY uckiroueHa.

5.2.5. Tpe6oBanusi K MAKCHMAJILHOI TOKOBOI 3amuTe (MT3)

MakcumaibHasi TOKOBasI 3aIuTa T0JDKHA:

- AIMETh JTMAITa30H PETYJIUPOBAHMS YCTABKH 110 TOKY CpaOaThIBaHUS HE MEHEE
yeM OT 0,21 u0m 10 1010y

- AIMETh JTMAITa30H PETYJIUPOBAHMS BBIICP)KKH BpeMEHHU He MeHee yeM oT 0 110
10 c;

-. IMETh HE MEHEE TPEeX CTyICHEH;

-. UMETh BO3MOXKHOCTb BBITIOJTHCHHS CTYIICHEH HaITpaBIICHHBIMH;

- IMETh BO3MOKHOCTh aBTOMaTHYECKOT'0 YCKOPEHUS TIPU BKIIFOUESHUH BBIKITIOYA-
TeJs, YCKOPEHUE TO/HKHO BBOJIUTHCS HAa BpEMsI, PETYJIUPYEMOE B TMAITa30HE HE MCHEE
0-15¢;

- UIMETh BpeMs Bo3Bpata He 6osee 50 mc;

- IpeyCMaTpUBaTh BO3MOKHOCTh KOMOMHUPOBAHHOTO MyCKa 10 HAIIPSKEHHUIO

JUIS 3aIlHT.

5.2.6. TpeboBanus k TokoBoii orceuke (TO)

ToxoBast oTceuka B cocraBe TepMUHANIOB P3A npucoequnenuit 35 kB gomxHa:
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- OCYLIECTBIIATh ABTOMAaTHYECKOE YCKOPEHUE C PETYIUPYEMOU BBIIEPKKOU Bpe-
MEHU IIPYU BKJIFOUECHUH JIMHUU 1101 HAIIPSKCHUE;

- OCYILIECTBJIATH OIIEPATUBHOE YCKOPEHUE OT BHEIIHETO CUTHAJA C peryJimpye-
MOU BBIJIEPKKON BPEMEHH;

- IMETh JAMAIa30H PEryJUpOBaHUs YCTaBKH 110 TOKY CpabaThIBaHUA B IIpeneaax
ue menee (0,2-20) lyou;

- IMETb JIMAIla30H PEryJIUPOBAHUS BBIJIEP)KKU BPEMEHU Ha cpabaThIBaHUE B Ipe-

nenax He menee (0-1) c.

5.2.7. TpeOoBaHUs K TOKOBOIi 3alIUTe HYJIeBOM MOCJI€10BATEJIbHOCTH
(T3HID)

ToxkoBas 3amuTa HyJI€BOM ITOCIEA0BATEIBHOCTH B COCTaBE TEpMUHAIOB P3A
npucoenuHenuit 35 kB nospkHa:

- UMETh JUaIia30H PEeTyIUpOBaHuUs YCTABKHU M0 TOKY cpabaThIBaHUS HE MEHEE
gyeM OT 0,05I0n 10 10140u;

- IMETh JUaIla30H PETyJIUpOBaHUs BbIIECPKKH BpeMEHU He MeHee ueM oT 0 10
10 c;

- UMETh HE MEHEE JABYX CTYIICHE;

- UMETh BO3MOKHOCTh BBITIOJIHEHUS CTYTIEHEW HANPaBJICHHBIMU;

- UMETh BO3MOXHOCTh aBTOMAaTHUYE€CKOTO YCKOPEHUSI MPU BKJIFOUEHUH BBIKIIIOYA-
TEJsl, yCKOPEHUE JOJKHO BBOJAUTHCS HA BPEMSI, PETYJIUPYEMOE B IUANIA30HE HE MEHEE
(0-1,5) c;

- UIMETh BpeMs Bo3BpaTa He 6osee 50 mc.

5.2.8. DJIeKTPOMArHUTHAS1 COBMECTUMOCTD

Jlis CHMDKEHUSI YPOBHSI IOMEX BO BTOPHUHBIX LIETISAX MPEAYyCMaTPUBAIOTCS Me-
pornpusTus B cootBeTcTBUM co ctangaptamu CTO 56947007-29.240.043-2010 «Pyxo-
BOJICTBO 1O OOECIEUYEHHUIO IEKTPOMArHUTHOM COBMECTUMOCTH BTOPHUYHOTO 000pyI0-

BaHUS U CHCTEM CBSA3M 3JIEKTPOceTeBhIX 00BbekToB», CTO 56947007-29.240.044-2010
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«Mertonnueckue yka3zaHUs MO OOECTIEUEHHIO 3JIEKTPOMATHUTHOW COBMECTHUMOCTH Ha
00BEKTaX ANEKTPOCETEBOIO XO3SHUCTBAY.

Bropuunoe o60opyioBanue, CUCTeMbl CBsI3U, KaOeu BTOPUYHONM KOMMYTAallUX Ha
MPOTSKEHUH BCETO CPOKa CIIyKObI OJBEPTarOTCs 3JIEKTPOMArHUTHBIM BO3/IEHCTBHIM
paszHoro Buaa. HepsinonHenue ycinouiit OMC npuBOAUT K HOBPEXKIECHUIO BTOPHYHOTO
000py/I0BaHusl, HEMPABWIBHBIM JIEUCTBUAM (OTKa3aM, U3JIMIITHUM WM JIOKHBIM Ccpada-
THIBAaHUSIM) YCTPOUCTB P3A, mepekpbITUIO N30ISIIMK Kabeneil BTOpUYHON KOMMYTaIlluu
U KJIEeMM IIKaQOB BTOPUYHON KOMMYTAIMH, COOI0 B pabOTE aBTOMATU3UPOBAHHBIX pa-
00YMX MECT MepcoHaja M T.J., CYHIECTBEHHO CHMYKAaeT HAJAEKHOCTb PabOThI SHEPro-
oOBeKTa.

Kpurepuem Boinonnenus: ycnouii OMC sBisieTcst oOecrieyeHue 3JaeKTpomar-
HUTHOI 0OCTaHOBKH, ITPU KOTOPOW HAMOOJBIINE BO3MOKHBIE YPOBHH 3JIEKTPOMATHUT-
HBIX BO3/IEMCTBUI BCEX BUAOB Ha O0BEKTE AJIEKTPOCETEBOIO X0O3MCTBA HE MIPEBBILIAIOT
JOIYCTUMBIX 3HAUEHHH JIJIs1 KaKJO0r0 KOHKPETHOrO BTOPUYHOTO 000pYAOBaHUS.

Ha HMBanosckoit BOC mpegycMoTpeHbl 3alllUThl HA MUKPOIIPOIIECCOPHOU 3Jie-
MEHTHOM 0aze, KOTOpbIE MO JOMYCTUMBIM 3HAUEHUSM HUMIYJbCHBIX MOMEX, TPEOYIOT
COOTBETCTBYIOIIECH 3aIIMThl BTOPUYHBIX LEMENH OT UMITYJIbCHBIX TOMEX.

JIist CHMOKEHMS! YPOBHS IIOMEX BO BTOPUYHBIX LIETISIX MPEAYCMATPUBAKOTCS Clle-
DYIOIE MEPOITPUSATHS:

— MIPUMEHEHHUE YKPAHUPOBAHHBIX Kabesel u kabesnel ¢ MeTauTn4ecKoi OpoHE;

— 3a3eMJICHHE PKPaHOB KOHTPOJIbHBIX Kabeyel ¢ 00enx CTOpPOH ¢ MPUMEHEHUEM
CHeUaIbHBIX 32)KUMOB WJIM Pa3bEMOB;

— YCTaHOBKA CIICIMAILHON MEIHOM mMHbI BHYTpH mikados ¢ MII tepmunanamu
JUTSI 3a3€MJICHUSI 9KPaHOB Kabesel, KOpIyCOB TEPMUHAJIOB U JPYTUX YCTPOUCTB.

TexHuyeckue peleHns Mo 3a3eMISIOIIEMY YCTPOMCTBY M MOJHUE3AIIUTE pac-
cmoTpensl B Tome BOC000107.356.3.1.3-NJ103.1.

Bce ob6opynoBanne BOY umeer aexnapanuo TP TC 020/2011 «Dnektpomar-

HHUTHAsA COBMCCTHUMOCTDb TCXHHYCCKHUX CPCACTB»
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5.2.9. Opranusanus NUTAHUS ONEPATUBHBIM TOKOM

Onekrponutanue ycrpoiictB P3A BOY npenycmorpeno ot CI'D Vestas, pazme-

IIeHHOH B Oamrne BOYVY.

5.3. IIporuBoaBapuiiHasi aBTOMATHKA

Ha ocHOBaHMM pacy€ToB, BBIOIHEHHBIX B OTUeTe «CXEMBI BBIJAYM MOIIHOCTH
BETPOIJIEKTPUUYECKHUX CTaHIMM. Jtan 2. Pa3paboTka cxeMbl BbIJaYM MOIIHOCTHU [ pax-
nanckord BOC (Bapuant 220-3 ¢ BOY 4,55 MBT) ¢ yrouHeHnem TpeOyeMbIX Karu-
TaJbHBIX BIJIO)KEHHUI», YCTAHOBKA YCTPOMCTB ITPOTHUBOABAPUIHON aBTOMATHKHU B MPH-

nerarouieit cetu 110 kB u BbIle He TpeOyeTcs.

5.4. He3aBucumasi perucTpanusi aBapuiHbIX COObITHI

Ha MBanosckoit BOC B wactu PII-35 kB mpemycmaTtpuBaeTcst BBIIOTHEHNE He-
3aBHCHMOM CHUCTEMBI PETrHCTPALIMN aBAPUHHBIX COOBITUH.

[Toncucrema PAC coctout u3 mkada atoHomHoro PAC, kotopsiil pacmnosara-
eTcsa B nmoMemeHnu cucreM Monyns ynpasienuss BOC, u peructparopoB aBapUiHBIX
coObITHH B cocTaBe ycTpoicTB P3A, uTo mperycMOTpEHO BO BTOPOM 3Tare CTPOUTENb-
cTBa. TexHuueckue pemieHuss U TpeOoBanus B yactu PAC mpencraBiieHbl B TOME
B5C000107.356.3.1.2-11J103.3.

[Tonkntouenne curHainoB Kk cucreme PAC BBIOJTHEHO HA BTOPOM 3Tare CTPOHU-
TenbeTBa (cM. . 5.5 Tom BDC000107.356.3.1.2-NJ103.3). [TonkmoueHne HOBBIX CHTI-

HaJIOB Ha TPCTHEM I3TAIIC CTPOUTCIILCTBA HC IMPCAyCMaTPHUBACTCA.

5.5. OO0uee nepBUYHOE PeryJIMpOBaHHE YACTOThI

B cootBerctBuu ¢ IloctanoBnenuem IlpaBurenscrBa PO ot 13.08.2018 N 937
(pen. ot 30.01.2021) "O6 yrBepxkaennu [IpaBun TeXHOTOTHYECKOTO (HYyHKIIMOHUPOBA-
HUS DJIEKTPOIHEPreTUUECKUX CHUCTEM U O BHECEHUM U3MEHEHUN B HEKOTOPBIE AKThI
[IpaButensctBa Poccuiickoit @eneparuu’ u Ilprukazom MUHUCTEPCTBA IHEPIETUKHU

Poccuiickoit @eneparun ot 09.01.2019 Ne 2 "O6 yTBepkaeHun TpeOOBaHUM K yda-
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30,

CTHIO TEeHEPUPYIOLIETO 000pYyA0BaHUS B 00IIEM MEPBUYHOM PETYJIUPOBAHUU YACTOTHI
Y BHECEHMM U3MeHEHUH B [IpaBuia TEXHMUECKOM KCIUTyaTaluy JJIEKTPUUECKUX CTaH-
unii u cerert Poccuiickon denepanyu, yTBEpKACHHBIE NMprukazoM MunsHepro Poccun
or 19 wmrons 2003 1. Ne 229" BeTpOIHEPreTHUYECKHE YCTAHOBKM BETPSHBIX
ANEKTPOCTAHLIUNA JOJDKHBI YYACTBOBATH B OOIIEM MEPBUYHOM PETYIMPOBAHUM YACTOTHI
(OITPY) nyTteM aBTOMAaTHMYECKOTO CHIKEHHSI BBIJABAEMOM B DIJIEKTPUYECKYIO CETh
AKTUBHOM MOIIHOCTH 3JIEKTPOCTAHIIMU IPU YBEJIMYEHUH YACTOTHI, OCYLIECTBIIIEMOTO
CpelCcTBaMH  PETyJHpPOBaHUS  TEHepupyromero  oodopynoBanus U (WIH)
npeoOpazoBareyied  MOCTOSIHHOTO  TOKa, JUOO MyTeM  OTKJIIOYEHHS  4acTu
TeHEPUPYIOLEro 000pyI0BaHUS BETPOBOM 3JIE€KTPOCTAHIIUH.

Ha MHBanosckont BOC cucrema peryampoBaHHs AKTHBHOM MOIIHOCTH 10
OTKJIOHEHUIO 4YacTOThl paboTaeT B cocTaBe KOHTpoJuiepa ympasieHus BOC (Power
Plant Controller unun PPC). Koutposiep ynpasinenus BOC ocyiiecTBiaseT CBA3b C
YIAJCHHBIMUA MOJYJISIMHM, PAcHoOJIOKEHHBIMA B BOY, B TOM yucie ¢ KOHTpoOJUIEpaMu
TypOuHbl. OCHOBHBIMU CHUTHaJlaMU YIIpaBJIEHUs, TMEpellaBaeMbIMU 10 LU(PpOBOMY
POTOKOJTy, SIBJIAFOTCA KOMaHAbl yrpaBiieHuss BOY, B ToM 4ucie ycTaBKM aKTUBHOU
MOIIHOCTH, W CHTHajJbl cocTossHUS BOY. HM3MepeHHss OCHOBHBIX JIIEKTPUYECKHUX
napamMeTpoB (Toka W HampspkeHus) ocymectBisiercss B PII-35 kB MY BOC ot
coorBercByroumx TT m TH. Ha ocHOBaHMM H3MEPEHHBIX BEIWYMH BBIYUCISAIOTCS

OCTaJIbHBIE apamMeTphl (MOITHOCTh, YaCTOTa, KOAMUITUEHT MOITHOCTH).

Pacyer napaMerpoB vUACTHHA reHepupymomero ooopviosannsa UBanoBckou

BOC B OITPY:

Hns yuactus B OITPY renepupytomee odopynoBanrne BOC A0KHO COOTBET-
CTBOBATh CJICAYIOIIUM TPEOOBaAHUSIM:

- CTaTU3M NEPBUYHOIO PETYyJIMPOBAHUS JOJKEH HaXOAuThea B mpenenax 4,0 -
5,0 %;

- «MEpTBas IMOJIOCA» MEPBUYHOTO PETYJIHPOBAHUS B PETYJSITOPAX AKTUBHOM

MOIIIHOCTHU He Ao0JikHa npeBbimath 50,1 I'm.
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EN

[Mpu yuyactun B OIIPY renepupyromee 0060pyJoBaHHE TOJKHO OOECIeYUBaTH
U3MECHEHHUE BBIIABAEMONM aKTMBHOM MOIIHOCTH IPU U3MEHEHUM YacTOThl HA BEJIMYUHY

TpeOyeMoil NEpBUYHON MOIIHOCTH, ONpeesieMoil o hopmyJe:

100 Pyom
PTH = —STA)'E'KI['Afp,MBT,

IJI€ So,- CTATU3M HEPBUYHOIO PETYIUPOBAHNUS;

ProMm, MBT — ucxoanas momnocts I'TII 3-ro stana (GVIE0650);

Kn - ko3¢ dunnent, yuuThIBalOmui JMHAMUKY BbIa4l EPBUYHON MOIIHOCTH;

Afp, 'l - pacueTHas BeJMUMHA OTKJIOHEHMSI YaCTOTHI, ONpeersiemMasl Clenyro-
UM 00pa3oM:

Afp=0 mpu OTKJIOHEHHUSX YACTOTHI, HE MPEBBIIAIONINX 30HY HEUYBCTBUTEIHHO-
cty (fay, I'n) mwm "meptByto nosocy" (50,00 + fmn, ') nepBUYHOTO peryampoBaHus;

Afp = f - (50,00 + fu(fun) - IpH TOBBIIICHUH YaCTOTHI BHIIIC BEPXHEH T'PAaHUIIBI
"MepTBOi1 oJiockl" nepBuuHoro peryiaupoBanus (50,1 I'u). (Afp>0);

f - Tekymee 3HaUeHNE YacTOTHI, [ 11

[Ipu yBenMUeHUN YaCTOTHI 32 BEPXHIOIO TPAHUILY «MEPTBOU MOJIOCHD» EPBUYHO-
ro peryiaupoBanusi He Ooisiee yem uepe3 10 cexyHn oOecreunBaeTcsl CHIDKEHUE aKTHB-
Hoil MomHOocTH ['TII 3-ro stama (GVIE0650) Ha BenuuumHy TpeOyeMoH MEepBUYHOM
MOITHOCTH.

Cuamxenue aktuBHOM motHoct I'TII 3-ro stana (GVIE0650) B nporuecce nep-
BUYHOTO PETYJIMPOBAHUS JIOJDKHO MTPOUCXOAUTH HE O0Jiee 5 CeKyH U HOCUTh YCTONYH-
BBIM allepUOJUYECCKUN XapaKTeD.

OrpaHuyeHue BbBIJJABAEMON B CETh AKTUBHOM MOIIHOCTA  0OECIEYMBACTCS
HACTPOUKOM 00Jiee BBICOKOTO TPUOPUTETA PEKUMY PETYIUPOBAHMS YACTOTHI, YEM
PEKUMY «CJICOBAHUS 3a BETPOMY» WJIM ONEPATUBHOTO YBEIWYECHUS YCTABKHW aKTUBHOMU
MOIITHOCTH.

[Tocne cHmxeHust kBazuycTaHoBiierocsi 3HaueHus: Huxe 50,1 ' orpanndeHue
MaKCHUMaJIbHOW Harpy3Ku aBTOMAaTUUYE€CKU CHUMAETCS;

CraTtuueckass YacTOTHash XapaKTepUCTHKA TEHEPUPYIOIIETO O0OpyA0BaHUS

MPEJCTaBIICHA HA PUCYHKE 2.
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Pn
I I
: [panuya mepmbod nonocs v Omkmwoyenue udbepmopa
© 50 [u = oy N 2 I:
> PN = 3 = R n o fhw
- 1 I T T T T
Q4PUCK- -~ 3= === - - oo m oo D ’
o
Pucynox 2 — Crarnueckass 4YacTOTHAs XapaKTEPHUCTHKA TEHEPUPYIOIIETO

00opynoBaHUs

JIns1 onepaTUBHOTO NIEPCOHANA MpeayCMaTpUBAETCS BOZMOKHOCTh ONEPATUBHOTO
BBOJIa/BBIBOZIa CHUCTEMBI PETyJMPOBAHUS AKTUBHOM MOIIHOCTU TIO OTKJIOHEHUIO

yacToThl ¢ APMa.

5.6. Pacuer no onpeaesieHHI0 NapaMeTpoB TPaHCHOPMATOPOB TOKA

Pazzien comepXUT OpUEHTHUPOBOYHBIE PACUEThl XapaKTEPUCTUK TpaHchopmaTo-
POB TOKa, yCTaHaBJIMBaeMbIX B BOVY.
HomunansHbie mapaMeTpsl BTOpUYHBIX 00MOTOK TT, MCTIONIB3yeMBIX TSl BKITIO-

YCHUA P3, 000CHOBBIBAIOTCS paC‘IéTOM Ha AOIMYCTUMYIO MOTPCITHOCTL B YCIIOBHAX K.3.
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[ 33

C yuéroMm daktraeckoir Harpy3ku TT 1uist peneitHoi 3amuThl TOJDKHBI 00eCTieYnBaTh
CIEAYIOLIUE YCIOBUSL:

- TOYHYIO pabOTy U3MEPUTEIbHBIX OpraHoB P3 B KOHKPETHBIX PacU€THBIX YCIIO-
Busix. [Ipu 3TOM monHas nmorpemHocTs He 1oybkHa npeBbImaTh 10% (Kiozon = Kiopaca);

- HaAGKHYI0 pabOTy KOHTAaKTOB M3MEPUTENbHBIX OopraHoB P3 mpu Makcumanib-
HOM Toke K3 B ycioBHsIX OBBITIICHHBIX MOTPEITHOCTEH (Fyaxe < Fron);

- OTCYTCTBHE OINACHBIX TIepeHanpsbkeHnid BO BTOPUUHBIX HEIX (Uoyake < Uon).

YeaoBue Kiogon = Kiopacu

[Tposepka TT na 10%-nyto nosiHyt0 norpenrHocTs (ycnoBue € < 10%) BbINoOI-
HSIETCS 110 HOMUHAIBHBIM ITapaMeTpaM (HOMHHAIBHOE 3HaUYCHUE Zy PU HOMUHATBHOU
KpPaTHOCTH TOKa Ky;) ¥ OLICHUBAETCS CIICIYIOIIUM yCIIOBUEM

klO;{on > klOpacq, (51)

/1€ Kiogon — JOMyCTHMasi KPAaTHOCTh TOKA B YCJIOBUSAX (DaKTHUYSCKON HarpysKw,
paccuuTbiBaercs 1o dpopmyre (5.3);

Kiopaca — TIpENIENIbHAS. KPATHOCTD JUTS PACYETHOTO TOKA, OTpenesieTcs mo Gop-

MyJie

I acy
klOpacq: L ) (52)

lnom
1€ lipacs — PACUETHBIN TOK K.3., IPM KOTOPOM JIOJKHA OBITh 0OecrieueHa padbora
TT ¢ morpemHocThio € < 10%. Onpenensercss TUIIOM 3allUThl, i1 TOKOBBIX 3aIlUT
Kak npaBuiio paBeH 1,1Xxli¢; (rae lic; — MepBUYHBIA TOK cpabaThIBaHUS 3aIIUTHI), IS
g depeHInanbHbIX 3alUT ONpeIesseTcss HanOoJbIIUM TOKOM BHelHero K3, A;
|1 om — IEPBUYHBIN HOMUHATLHBINA TOK TT, A.

_ ZZ + ZHOM
1000n — “MHom Z2 N Z y

H.gpaxm.pacy

k

(5.3)

r1e Kyon — HOMUHANIBHAS TIpeIebHass KpaTHOCTh 0OMOTKH TT;
Zy — TIOJTHOE COMPOTHUBIICHUE BTOPUYHOU 0OMOTKH, OM, OPUEHTUPOBOYHO TPU-
auMaetcsa Z; = 0,2 X Zyous

Z 0 — HOMHUHAJIBHOE COTIPOTUBIIEHUE HATPY3KH BTOPHUUHOI 0OMoTKH TT, OmMm;
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Zy paxr.paca — (PAKTHYECKOE CONPOTUBIICHUE NPUCOETUHEHHON Harpy3ku, Om. 3a-
BUCHUT OT cxeMbl coetuHeHust oOMoToK TT, a Takxe BH1a MOBPEKICHUS, pAaCCUUTHIBA-
etcs 1o popmynam (5.4 u 5.5).

Jlia citydas coequHenns TT u Harpy3ku B MOJHYIO 3BE€31Y Zy gaxr.pacu, B 3ABHCH-
MOCTH OT BHJia noBpexaeHus (3¢. uau 1¢. KOpoTKOe 3aMbIKaHHE) MOXKET OBITH pac-

cunTaHa mo Gopmyre

p ) Im Gens kmeMn
Zn.qbakm.pacq (3¢) = S[ + Zpeﬂe + Znep, (54)
Kabens
p'lKaGeﬂﬂ'kTeMH
Zy paxrpaca(19.) = 2+ (f) + Zpene  Zneps (5.5)

rJe p — yaelbHoe conpotuBiaeHue meau, 0,0175 OM-MM?/M;
| ca6ens — JUTMHA KOHTPOJIBHOTO Kabesst oT TT 10 MecTa yCTaHOBKH 3allUThI, M;
Siagens — CEUEHUE KOHTPOJILHOTO Kabels, MM,

Kievn = 1,2 - TeMIIepaTypHbIii K03 duiineHr;

Zpene — COIIPOTUBIIEHNE pelle 3alluThl B (pasHoi nenu, Om. [Ipunumaercs compo-
TuBJieHne ogHoro moaysis Toka MIT ycrpoiicte ~ 0,7 Owm (0,2 u 0,5 BA) mist monkiito-
yenus MII repmunana P3A u PAC npu [, = 1 A. Takke 3aBUCUT OT KOJIMUECTBA MO~

KJIFOUeHHBIX K 00MOTKE TT ycTpOoiCTB;

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

Yeaosue fuake < fron
ITpu npoBepke TT 1o ycinoButo fyacq < fron ONpenensercst 3HaueHne 0000ICHHO-

ro ko3¢ duimenta A o popmyie

A = Huaxe (5.6)

N k10z0n
r71€ Kyaxe PACCUUTHIBACTCS KaK OTHOIICHHE MAKCHMAJIbHOTO MEPBHYHOIO TOKA
IpH K.3. B HA4YaJie 3allUIacMOi 30HbI K IIEPBHYHOMY HOMHHAIBHOMY TOKY TpaHC(hOp-
Maropa Toka 1o ¢hopmyse

I
k«"l/lllKC = M (5'7)

lnom
HO HOJ’Iy‘-ICHHOMy 3HAYCHHU IO A OHpeI[eHﬂeTCH pacquHaﬂ TOKOBas HOFpCH_IHOCTB

foace O 3aBUCHMOCTH T=y(A) [eM.12].
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L35

3navyenue T, U1 TOKOBBIX 3alUT IpuHUMAeTcs paBHbIM 50%, st nuddepen-
nuaiabHBIX 3a1uT 10%.

JlJ1 HeHaIpaBJIEHHBIX TOKOBBIX 3alIUT B MUKPOIIPOLIECCOPHBIX Osokax P3A mo-
IpeuIHoCcTh TpaHchopmaTopoB Toka npu K3 B Havase 3amuiiaeMoil 30HbI HE HOPMU-
pyercss BCJEICTBUE YCTOMUMBOCTH aJrOPUTMOB LHUPPOBOM 00pabOTKM CHUTHajda K

HACBIIICHUIO TPaHC(POPMATOPOB TOKA.

YceaoBue Uzyake < Uznon

OTCyTCTBHE OIACHBIX MEpPEHANpPsHDKEHU Ha 3aXumax BTOpuuHas oOMoTku TT
npoBepsieTcs 1o Gpopmyie

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

rae Uszjon — OpeaenbHo JOMYCTUMOE 3HAYEHUE HANpsDKEHHS Ha 3aXKHMax BTO-
puuHoii oomotku TT, mpuaumaercs 1000 B;

Usyaxe — HAIIpSDKEHUE HA 3aKuMax BTOpUYHON 00MoTKM TT npu makcumaibHOM
TOKE KOPOTKOT'O 3aMbIKaHU.

3naueHue Uy OpenenseTcs mo ¢popmyie

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

_ 11 aKC _ 11 aKC
=2 X _11Mo X IZHOM X ZH.(l)aKT.paC‘-I = V2 X 77MTT X ZH.(l)aKT.paC‘-I (59)
HOM

e N —Kodddumuent tpanchopmaruum TT.
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6.

Pacuyer ycraBok P3A

Pacuet yctaBok ycTpolicTB P3A BBINOJHEH HA MOJHOE Pa3BUTHE C yYETOM BBOJA

11-tTu BOY Ha BTOpOM sTame crpoutenbcTBa (cMm. . 6 Toma B2C000107.356.3.1.2-
NJI103.3).
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7. Cnmcok Jurepatypsl

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 sHepretuyeckas cUcTeMa M U30JUPOBAHHO pa-
Ooraromue >HEprocuctemsl. Penelinas 3ammura. TpancopmMaTopbl TOka U3MEPHUTEIb-
HbIE WHIYKTUBHBIE C 3aMKHYTHIM MAarHUTOINPOBOJOM ISl 3alUThl. MeToaudeckue
yKa3aHUsl 10 OMPENICTICHUI0 BPEMEHU JI0 HACHIIIECHUS MPU KOPOTKUX 3aMBIKAHUSIX (C
[TonipaBkoit).

8. Meroguyeckue yka3zaHHs O TPOECKTUPOBAHMIO PA3BUTHS SHEPrOCHUCTEM
(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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L3¢
10. IlocranoBnenue IlpaButensctBa P® ot 13.08.2018 N 937 (pen. or

30.01.2021) "OO6 ytBepkaeHun IIpaBHII TEXHOJOTHYECKOTo (HYHKIIMOHHPOBAHHMS
AIEKTPOIHEPTETUUECKUX CUCTEM U O BHECEHUU U3MEHEHUHN B HEKOTOpPBIE akThl [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 cereit. [IDUITK Munsnepro PO, CII16 2003 350 c.

13. Texnnueckas nonutuka [ 'pynnel komnannii «Berpomapku OPB»

14. Tlpuxaz MunucrepctBa sHepretuku PO ot 13 despans 2019 r. N 101 "O6
YTBEPKICHUH TPeOOBAaHUN K OCHAIICHHUIO JTUMHUM 3JIEKTpoIepesay U 000py10BaHuUs
00BEKTOB 3JIEKTPOIHEPTETUKU KinaccoM HanpsbkeHus 110 kB u Beilie ycrpoiicTBaMu u
KOMITJIEKCAMH PEICHHON 3alllUThl U aBTOMATUKH, a TAaKXKe K MPUHIUIIAM (DYHKIIMOHU-
pOBaHUS YCTPOUCTB U KOMIUIEKCOB pEJICHHOMN 3allUThl U aBTOMATUKU" (C U3MEHEHUSI-
MU U JOTIOJHEHUSIMH )

15. IIpuka3z MunuctepctBa 3Hepretuku Poccutickoit @enepanuu ot 10.07.2020
No 546 "O06 yTBepxkaeHNN TPeOOBAHUHN K PEJICIHOM 3alllUTe U ABTOMATHUKE PA3JIMUHbBIX
BUJIOB U €€ (YHKIIMOHUPOBAHUIO B COCTABE SHEPTOCUCTEMbI U O BHECEHUH M3MEHEHUI
B nipuka3bl MunsHepro Poccun ot 8 deBpans 2019 r. Ne 80, ot 13 deBpans 2019 r. Ne
100, ot 13 deBpans 2019 r. Ne 101"

16. ITpuka3z MunuctepctBa 3Hepretrku Poccutickoit ®enepanuu ot 09.01.2019
Ne 2 "OO yTBepkneHuu TpeOOBaHMN K Y4YacCTHIO T€HEPHUPYIOLIEro 00OpYyJOBaHMS B
oO1IeM NEPBUYHOM PETYJIMPOBAHUU YAaCTOThl M BHECEHUHU U3MeHeHuil B [IpaBuia Tex-
HAYECKOU JKCIUTyaTalluy JJIEKTPUYECKUX CTaHUMU U cere Poccuiickonn denepanuu,
yTBEpXKIAEHHbIE TpUKa3zoM Munsnepro Poccuu ot 19 urons 2003 r. Ne 229"

JlaHHBIN MepeveHb SABISETCS TOCTATOUYHBIM MPHU paboTe HAJl MPOEKTOM, HO
He ucuepnbiBaromM. Kpome srtoit HT/I, B HEKOTOpPBIX KOHKPETHBIX CIy4YasX MO-
I'YT UCHOJb30BaThCS TPEOOBAHMS WHBIX JEHCTBYIOIIMX HOPMATHUBHO-TEXHUYECKUX

JOKYMEHTOB.
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