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CrnpaBka ri1aBHOT0 MHKeHepa MPoeKTa

B HAaCTOAMICM IIPOCKTC BCC TCXHHUYCCKUC PCHICHHA IIO0 COOPYXKCHHAM, KOH-

CTPYKIHSM, 00OPYIOBAaHUIO M TEXHOJOTWYECKOW YACTH TPHUHATHI M pa3paboTaHbI B

ITOJTHOM COOTBCTCTBHUHU C IIPOCKTOM IINIAHUPOBKU TCPPUTOPHUHU, ITPOCKTOM MCIKCBAHUA

TCPPUTOPUHN, 3aJdaHHUCM Ha IMPOCKTUPOBAHUC, TCXHHUYCCKHUMHU PCErilaMCHTaAMHU, B TOM

YHUCJIC YCTAaHABJIMBAOIIUMHA Tpe6OBaHI/I}I 1o oOecrneueHuo 0e30MmacHOM 9KCILTyaTallun

SHaHHﬁ, CTpOGHPIﬁ, COOpY)KCHHﬁ 1 0€30MIaCHOTO MCIIOJIH30BAHUS IMPpUJICTAI0MUX K HUM

TEPPUTOPHUH, C COOTIOICHNEM TEXHUUECKUX YCIOBHUM U C ICUCTBYIOIIMMH Ha 1Ty BBI-

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

[Ipu coOnroaeHnn MpaBUl TEXHHUYECKOW SKCIUTyaTallud, a TakKe TPeOOBAaHMIA

TEXHUKN O€30MacHOCTH M HO)KElpHOfI 6630H3CHOCTH, OKCILTyaTausa COOpY)KCHI/Iﬁ I10

JTAHHOMY TIPOEKTY Oe30IacHa.

['maBHBIN WHXKEHEP MPOEKTa
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

1. HUcxonnblie JaHHBIE U MOJIOKEHUA

IIpoextHass nokymeHtanus «I'paxnanckas BOC. BerpoBas anekTpudeckas
CTaHIIMsI, BHYTPHUIUIONIAI0YHbIE aBTOMOOUIIbHBIE JOPOTH» BBHIMOJIHEHAa HAa OCHOBAHUU
CJIEYIOIINX TIOKyMEHTOB:

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

- TexHuueckoe 3a/JlaH€ Ha BBIIIOJIHEHUE MPOEKTHO-U3BICKATEIBCKUX PabOT MO
O6bexty «I'paxxnanckas BOC» B Bonrorpanckoit o0nacTu.

- 3ajaHue Ha NPOEKTHPOBaHME Ha pa3paboTKy mpoekta «I'paxnanckas BOC.

BGTPOBEUI QJICKTPpUYCCKAA CTaHIIUA, BHY TPHUILIOIIAIO0YHBIC aBTOMOOMIILHBIE AOpOoTrm».

B 1aHHOM TOME BBIIIOJIHEHO:

- ompejeneHrue HeoOXOAMMOro TUIa M KonudecTBa 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 MPENYCMATPUBAETCA YCTAHOBKA COBPEMEHHOTO DJIEK-
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-

IIUILEHHOCTH.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

2. OcCHOBHBIC IPUHIMIIBI BBINIOJHEHUS KOMILIEKCOB P3A.

B COOTBETCTBHM C TEXHUYECKUM 3aJaHUEM Ha MIPOEKTUPOBAHUE IIPELYCMATPUBA-
€TCs UCIOJIb30BaHUE KOMIUIEKCA MUKPOIIPOLIECCOPHBIX YCTPOMCTB PEICHHON 3allUThI
I'paxxnanckoi BOC.

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

- BO3MOKHOCTb OCYLIECTBJIEHUSI B OJTHOM YyCTpoilcTBe 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 SKCIUTyaTallud, 3HAYUTEIBbHOE COKpAIEHUE CPOKOB
BBIBOJIA HA IIPOBEPKY;

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

- pa3HO0Opa3Hbie UHTEPHENCHI CBS3H «UEIIOBEK-MAIINHAY MPUOJIMKAIOT MUKPO-
MIPOLIECCOPHBIE YCTPOWCTBA K TMOJB30BAaTEN0 M TMO3BOJISAIOT MHTErpupoBaTth 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 ;

/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 padoTaTh 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.

- ICIIHU IMIEPEMCHHOI'O HAIIPAKCHUA 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;

- HaIpsDKeHHEe oJTHOCeKYH THOM croiikocTH 1ieneit (3Uo) 2,5% Uyou;
- pabouwmii quana3on HanpspkeHui (0,0001 — 1,5) x Uyoy.

- 0360‘{3}1 9aCToTa TCPMHUHAJIOB!

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

- HAIIPAKCHUC OIICPATHBHOI'O IMTOCTOAHHOI'O TOKAa 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 ITapaMeTpOB 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 MPOTPAMMHBIM OOECIEUEHUEM C 3alpOCOM Mapois 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 Kabenel BTOPUYHON KOMMYTAIIUH JTOJKHO OBITh MUHUMHU3UPOBAHO.

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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- TOKyMEHTAllUs Ha PYCCKOM SI3bIKE, COJEprKallasi OMHCAHUEe MPUHIUIIOB 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 MPOU3BOJUTENIEM YCTPOICTB
P3A, B TOM 4mcIie BKIIOUAIONIYIO OJIAHK YCTaBOK, COJEP KAIlUM MepeueHb BCeX Mapa-
METPOB HAaCTPOUKH (YCTaBOK) M aJTOPUTMOB (PYHKIIHOHUPOBAHUS, MPEAYCMOTPEHHBIX
npousBoauTeneM yctpoiictBa 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 Mpou3BoauTeENs ycrporictBa P3A k m3mepurenbHbIM TpaHchop-
MaTopaM;

- HEOOXOMMBIE HCTIBITAaTENbHBIE yCTpoicTBa 1 3UII;

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

H OIIBITC OKCILNTyaTalluH.

3.3.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, PEMOHTONPUIOAHBIM M BOCCTAHABIMBAEMBIM CHUCTEMAaM
(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 CyIIECTBYIOLUIMM HOPMAaTHUBHO-TIPABOBBIM aKTaM, OJIMKHEE 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:

/lucm

B3C000107.356.1.1.3-1/103.3-113 11

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




Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

L5

- cpenHss HapaOOTKa Ha OTKa3 Kaxaoro kaxama no ¢yHkiusm P3A He menee
120000 gacos;

- cpeaHee BpeMsl BOCCTaHOBJIEHUs paboTtocrocodHoctu P3A mo mo6oii u3 BbI-
MOJIHsIEMBIX (PYHKIUHN — He Oosee 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 000pya0BaHUE I KOHTPOJS U 00€CleUeHHs] CAHKIIMOHUPOBAHHOIO JIOCTY-
na. [Tomemenns 1omkHbI ObITH 000pyI0BaHbI KOHTYpamu 3a3emiieHus (PEN u PE).

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

- TI0 TeMIepaType Bo3ayxa — oT +1 go +45°C niig oTarmimBaeMbiX MTOMEIICHUN
u oT -10 1o +50°C 151 HEpEryaspHO OTAMIMBAEMBIX TOMEIICHUN;

- 110 BJIAXKHOCTH BO3AyXa — BepxHee 3HaueHue 80% npu +25°C g oraruBae-
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 MPEIOCTaBUTh KOMIUIEKT 3aMaCHBIX YacTel, pacXOJHbIX Ma-
TepuayioB u npuHajiexkaocteit (3UI), HeoOXoAMMBIX JJIsI MOHTaXa, HATAIKH, IyCKa, a
TaK)K€ TEXHUYECKOT0 OOCTY>KUBAHUS U peMOHTa cucTeMbl P3A.

OObeM 3amacHbIX YacTell JOJDKEH rapaHTHpPOBATh BBIMNOJHEHUE TPEOOBaHUH IO
TOTOBHOCTH M PEMOHTOIPUTOJHOCTH CUCTEMBI P3A B TeueHHE rapaHTUHHOIO CpoOKa
AKCILTyaTaI1H.

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

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

TPAHCIIOPTUPOBAHUIO, YCIIOBHUAM M CPOKaM XPAaHCHHS BCECX YCTpOﬁCTB, 3allaCHbIX 4Ya-

CTEH U PaCcXOoaAHbIX MATCPHUAJIOB JOJIKHBI COOTBCTCTBOBATh YKA3aAHHBIM B TCXHHUYCCKHUX

ycnoBusx 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 «['paxxnanckas BOC» makcumansHoit MontHocThio 100,1 MBT, koTOpast pacmnosna-
raerca Ha TeppuTopun KpacHoapMmeickoro MyHUIUNaIbHOTO paiioHa CaMmapckoil 00-
JIACTH.

Ha o6bekTe ycranaBnuBaetcst 22 BETpOIHEPIeTUUECKUX YCTaHOBKH (nanee BOY)
tunia V126-455 MW mnpousBoxactBa Vestas (Jlanus) ¢ BBIXOAHOW MOITHOCTHIO
4,55 MBT.

Brimaua momuoctu I'paxknanckoit BOC B ceTh OyaeT OCyIIECTBIATHCS IO Ka-
oenpHoM uHMKM 35 kB gepe3 PY 220 kB, PY 35 kB I'paxnmanckoit BOC (cM. Tom
B5C000107.356.1.5-1J104.2.1). dnsa noaxmrouenus ['paxmanckoir BOC B PY-35 kB
I'paxxnanckoit BOC BeinensitoTest o1Ha TuHEeHHas siaetika MmortHocThio 100,1 MBT.

TpeTbuM 3TanioM CTPOUTENLCTBA MpeaycMaTpuBaeTcsl 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
KOPOTKO3aMKHYTHIM POTOPOM, MOJKIIOUYEHHBIN K JIEKTPOCETH Yepe3 MOJHODYHKIIUO-
HaJBHBIN TIpeoOpazoBaTenb. Kopmyc renepatopa obecneqnBaeT BO3MOKHOCTh ITUPKY-
JSUM OXJIAKIAIOIIETO BO3/lyXa BHYTpU cTaTtopa u poropa. Ilepenaua temia ot Bo3ay-

Xa K BOJIC OCYIICCTBIIACTCA BO BHCIITHCM TENJI000MEHHHMKE.
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Tabnuna 1 — XapaktepucTuku reHepaTopa

ACHHXPOHHBIHN, C KOPOTKO3aMKHYTHIM

Tun
poTOpOM

HomwuHansHas MomHOCTh (Py) 4800 kBt

Yacrora (fy) 0-100 I'rg

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

KonnuecTBo mosocoB 6

Twumn oOMOTKHM

Kapxkac ¢ nmponuTkoi B BakyyMe I0J
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

[ToammnHuK reHepaTopa

['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 IOAKJTFOUEHHS] K CETH YPOBHEM MONIHOCTH (M APYTUMHU MapamMeTpamMu 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 Bajla TeHEPATOPA.
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[lodn. u dama
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Tabnuna 2 — XapakTepucTUKH Mpeodpa3oBaTens

HomuHnaapHas mojiHast 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 HAIPSKEHUSI COEAMHEHBI

TPEyTOJBHUKOM, Ha CTOPOHE HU3LIEr0 HANPSHKEHUS — 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 ycranaBnuBaroTes stueiiku 35 kB u1st moaKItoueHus

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 odopynoBanus ['paxmaanckoit BOC ¢ nmo60it Harpy3kon

B TIpeieNiaX PEryJIMpOBOYHOTO JUANa30HA AKTUBHOW MOIIHOCTH 00ECTIeUnBACTCS: JJTH-
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[lodn. u dama

WHB. N2 nodn

[ 20,

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

FI.I, BKJIIOYas BCPXHIOIO I'PAHHUIY AWalla30Ha U3MCHCHHUA 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 PA0OTHI 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. Texnnueckue pemrenus no BbinojHenno P3A I'pa:xknanckoit BOC

Cxema pacnpeneneHusi yCTpoucTB MHPOPMAIIMOHHO-TEXHOJIOTHYECKUX CHUCTEM
(UTC) nmo oo6MoTKam TpaHc(hOpMaTOPOB TOKA M HAIPSHKCHUS NMPUBEICHA HA YEPTEXKe
B5C000107.356.1.1.3-1J103.3.01 gagHoro Toma.

VYnpasnenne BOC ocymiecTBisieTcsi MOCTOSIHHBIM OIEPATUBHBIM MIEPCOHATIOM.
JlexKypCcTBO MepcoHana OCYIECTBISIETCS HEMPEPHIBHO (KPYriaocyTouHo). Pabouune 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 BIC

[Tepenaua momHoctn oT ['paxmanckon BOC wepes PY 220 kB, PY 35 kB
I'paxxnanckoit BOC npoektupyercs 1o ApyroMy TUTYJLy IIPOEKTa.

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

B3C000107.356.1.1.2-1J103.3).

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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WHB. N2 nodn

[ 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 BDC000107.356.1.1.2-1J103.3), ncue3HOBEHHE HAMPsOKEHUS Ha JIOO0OH W3
¢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-

/lucm

B3C000107.356.1.1.3-1/103.3-113 19

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




Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

[ 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.

Tabnuna 4 — OcHOBHBIE YCTaBKU KOHTpoJuiepa BOY

3navenne | Bbigep:xkka BpeMeHH

[ToBbIllieHue HanpsHKeHUs 1cTy. 813 B 1800 cek.
[ToBbIlIEHHE HATTPSIKEHUS 2CTYII. 835 B 60 cex.
[loBbllIeHHE HANPSIKEHUS 3CTYII. 900 B 2 cek.
[ToBrbilIeHNE HATIPSHKEHUS 4CTYTI. 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.
[IpeBbImieHre 4acToThl 1CTym. 51,1 T 0,1 cexk.
[ToHnkenue yacToTsl lcTym. 46 'y 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 ucnonszyercs MIT Tepmunan tuma ormazable.ecor,
MOCTABJISIEMBIN B KOMILIEKTE € siueiikout 35 kB.

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

VYka3zaHHBIN TEPMUHAT BKIIIOYAIOT CIEAYIONTNE QYHKITUU:

- TokoBas orceuka (TO) Ge3 BBIIEPKKHM BPEMEHHU C JICUCTBHEM Ha OTKIIOUYCHUE
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 BBIKIHOYATCIA JIMHUH,
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[ 24

- 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 mpemycmarpuBaeTcst GyHKIIUS OCHUILIOTpaprupOBaHUsI.

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 umeror cranaaptabiii 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 ycrasku P3A BOY

Oo6o3HaueHune Onucanue Beanunna | Ex.msm.
31> ;113;25;;?3?;4;11\\4/2{; c 00paTHO3aBUCUMOM 94 A
315> KC()[;E;T;/I{}:;I:IHG MT3 ¢ He3aBUCHMOM BBIIEPK- 155 A
31>>> CpabaTbhiBaHME TOKOBOW OTCEUKHU 1000 A
lo> CpabatsiBanue 2 ctynenu T3HII 25 A
lo>> CpabatsiBanue 1 crynenu T3HII 100 A
Tun xpuBoit MT3 IEC Extremely Inverse
k KoaddurmenT Bpemenn 1
t>> Boigepxka Bpemenu MT3 3 CeK
% t>>> Brigepkka BpeMeHU TOKOBOW OTCEUKHU 0.04 CeK
§ to> Brinepxka Bpemenu 2 ctynenu T3HIIT 5 CeK
to>> Brinepxka Bpemenn 1crynenn T3HII 0.04 CeK
§ Otctpoiika npu mycke 30 %
é 312f> TokoBast HacCTpoiKa MpU OTCTPOUKE TIPHU MyCKe 750
Pabora npu oTcTpOiiKe MpHU MyCcKe 1 UK
E /lucm
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L25.
5.2.3. LVRT ¢ynxkuus

[To nanubM npousBoauTeneit BOY rpynmnel o0bekToB ['paxaanckoit BOC, nis
BETPOIE€HEPATOPOB NPEAYCMOTPEHA 3alllUTa OT IMOHMKEHUS HAalpPsDKEHHsI BO BHEIIHEU
cetru — LVRT (Low-Voltage Ride Through). [lannas 3ammra KOHTPOJUPYET MEXK-
ny(}a3Hoe HalpsKEeHHE Ha BBIXOJIE MHBEpPTOpa (Touka 2 Ha pucyHKe 1) u neficTByeT Ha
OTKJIFOYEHHUE BBIKIOYaTes st BOY B COOTBETCTBUM C XapaKTEpUCTUKOW cpadaThIBAHMS,

npeacTaBiieHHoN Ha pucyHke 1 (BOY 4,55 MBT).
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Pucynox 1 — Xapakrepuctuka cpabarsiBanus LVRT dynkuuu nis BOY

5.2.4. PaGoTa MHBEpPTOPHOTO 000PY10BAHUA

HuBepTopHOE 000pynoBaHuE pabOTaET C OTCICKUBAHUEM YPOBHSI HAMIPSKEHUS U
YaCTOTHI BHEIIHEW CETH.

[Ipu oTCYTCTBMM HanpsHKEHUS HAa BXOJE MHBEPTOPA, T€HEpALUs SJEKTPOIHEPTUU
IIPEKpAIIAETCs] aBTOMaTHYECKHU.

BripaboTka renepanuy Bo300OHOBISIETCS MMOCJE MOJaYu HA BXOJ MHBEpPTOpa Ie-
PEMEHHOTO HaIpsKEHUs! BHEIUHEH CETH, IPHU 3TOM CKOPOCTbh BXOXIECHHS B CHHXPO-

HH3M COCTABJIACT MOPAAKa HCCKOJbKUX MUJUIMCCKYH/I.
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[ 26

OTaenbHBI KOHTPOJIb CHHXPOHHU3MA ITPU NOAKII0YeHNH BOY Ha napaiienbHyro
paboTy K CETH M KOHTPOJIb OTCYTCTBUS/HAIMUNS HAIIPSDKEHUS Ha IIMHAX HE Tpedyercs,
T.K. B COOTBETCTBUHU C IPUHIUIIOM pabOThl yIPABIAEMOTO (BEIOMOI0) CEThIO HHBEPTO-

pa nojlaya HECUHXPOHHOTO HanpskeHus Ha BOY uckimoueHa.

5.2.5. TpeboBaHusi K MAKCMMAJIbHOI TOKOBOII 3amuTe (MT3)

MakcumaibHasi TOKOBasl 3aIUTa T0JDKHA:

- IMETbh JMAITa30H PEryJUPOBAaHUS YCTABKH 110 TOKY CpabaThIBaHHs HE MEHEES
yeM OT 0,21 u0m 70 1010y

- IMETh JMAITa30H PEryJUPOBaHHUs BBIICPKKH BpeMEHH He MeHee YeM oT 0 10
10 c;

-. IMETh HE MEHEE TPEX CTYICHEH;

-. IMETh BO3MOKHOCTb BBHITIOJTHCHHS CTYIICHEH HAIIPABICHHBIMH;

- IMETh BO3MOKHOCTh aBTOMaTHYCCKOI'O YCKOPECHHMS IPU BKIFOUCHUH BBIKJTFOYA-
TEJsl, YCKOPEHHUE TOHKHO BBOJUTHCS HAa BpEMs, PETYIMPYEMOE B THATa30HE HE MCHEE
0-1,5¢;

- UIMETh BpeMs Bo3BpaTa He 6osee 50 mc;

- IpeIyCMaTpUBaTh BO3MOKHOCTH KOMOMHHUPOBAHHOTO MyCKa M0 HAMPSHKCHHIO

TS 3aIlHT.

5.2.6. TpedoBanusi k TokoBoii orceuke (TO)

ToxkoBas oTceuka B coctaBe TepmuHanoB P3A npucoeaunenuii 35 kB qoipkHa:

- OCYIIECTBIIATh ABTOMAaTUUECKOE YCKOPEHHE C PETYIUPYEMON BBIICPKKOU Bpe-
MEHH NPH BKIIOUCHUU JIUHUU IO HAIPSIKEHUE;

- OCYUIECTBIIATH ONIEPATUBHOE YCKOPEHUE OT BHELIHETO CUTHAJIA C PETyJIHpye-
MOU BBIIEPIKKON BPEMEHU;

- UIMETh JIMAIa30H PETYJIUPOBAHMS YCTABKH 10 TOKY CpabaThIBaHUS B Mpeenax
He meHee (0,2-20) lyou;

- UIMETh JIMaIla30H PEryJIMPOBAHUS BBIIEP)KKM BPEMEHHU Ha CpadaThIBaHUE B Ipe-

nenax He menee (0-1) c.
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5.2.7. TpeGoBaHus K TOKOBOIi 3alI[UTe HYJ1€BOI M0CJI€e10BATEIbHOCTH
(T3HII)

TokoBas 3a1KTa HyJI€BOM MTOCJIEOBATEILHOCTH B COCTaBE TepMUHAIOB P3A
npucoequHeHni 35 kB noipkHa:

- IMETh JAMAIa30H PETYJUPOBaHUs YCTABKH 10 TOKY CpabaThIBaHUS HE MEHEE
geM OT 0,051 0y 10 10150y

- IMETh JIMaIla30H PEryJIUPOBAHMS BBIIEPKKU BpEMEHU HE MeHee yeM oT ) 110
10 c;

- UIMETh HE MEHEE JIBYX CTYIICHEN;

- IMETh BO3MO>KHOCTb BBIIIOJIHEHHSI CTYIICHEN HaIlPaBJICHHBIMY;

- UIMETh BO3MO>KHOCTh aBTOMaTUYECKOT0 YCKOPEHHUSI PY BKJIFOYEHUH BBIKJIIOYA-
TeJsl, YCKOPEHUE JOHKHO BBOJIUTHCS HAa BpEMS, PETYIUPYEMOE B IMANA30HE HE MEHEE
(0-1,5) c;

- UIMETh BpeMsl Bo3BpaTa He Oosee 50 mc.

5.2.8. DyeKTpOMarHMTHAs COBMECTHMOCTbD

JInsi CHUKEHUsl YPOBHSI MIOMEX BO BTOPHYHBIX LEMSAX MPEAYCMATPUBAIOTCS Me-
ponpustust B coorBeTcTBUM co ctangaptamu CTO 56947007-29.240.043-2010 «Pyxo-
BOJICTBO 10 OOECIEYEHUIO 3JEKTPOMATHUTHON COBMECTUMOCTH BTOPUYHOIO 000PYI0-
BaHUS M CHCTEM CBSI3H IJIEKTPOCETEBBIX 00bekTOB», CTO 56947007-29.240.044-2010
«Meronuyeckue yka3zaHUs IO OOECIEUEHHMIO JIEKTPOMAarHUTHOM COBMECTHMOCTH Ha
00BEKTaX ANEKTPOCETEBOIO XO3SHUCTBAY.

Bropuunoe 060pynoBaHue, CUCTEMBI CBSI3U, KaOelln BTOPUYHOW KOMMYTAIMH Ha
NPOTSKEHUU BCETO CPOKA CIY>KObI MOJIBEPratoTcs JIEKTPOMArHUTHBIM BO3JIEUCTBUSIM
pasHoro Buaa. HessinonHenue ycmouii OMC NpUBOIUT K MOBPEKIECHUIO BTOPUYHOTO
000py/10BaHusl, HEMPABWIBHBIM JIEUCTBUAM (OTKa3aM, U3JIMIIHUM WM JIOKHBIM cpada-
THIBAaHUSIM) YCTPOUCTB P3A, mepekphITHIO U30IS1MU KaOeneld BTOpUYHON KOMMYTaIluu
U KJIeMM mKapoB BTOPUIHON KOMMYTAIMH, COOI0 B paboTe aBTOMATH3WPOBAHHBIX pa-
00YMX MECT MepcoHana U T.J., CYIIECTBEHHO CHIDKAET HAIEeXKHOCTh pabOThI SHEPro-

0o0BbEKTA.

/lucm

B3C000107.356.1.1.3-1/103.3-113 24

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




Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

[ 28

Kputepuem Boimonnenus: ycnoBuit OMC siBnsieTcss obecriedeHure >JaeKTpoMar-
HUTHOM 00CTaHOBKH, IPU KOTOPOU HAMOOJIBIINE BO3MOXKHBIE YPOBHU 3JIEKTPOMArHUT-
HBIX BO3JIEUCTBHI BCEX BUIOB Ha 0OBEKTE DJIEKTPOCETEBOTO X035 HUCTBA HE MPEBBIIIAIOT
JOIYCTUMBIX 3HAUEHHH JIJIs1 KaK0r0 KOHKPETHOTO BTOPUYHOTO 000pYAOBaHUS.

Ha I'paxpanckoir BOC npenycMOTpeHbI 3alllMThl HA MUKPOIIPOLECCOPHOM 3Jie-
MEHTHOH 0a3e, KOTOpbIE MO JOMYCTUMBIM 3HAYCHHUSIM UMITYJIBCHBIX TIOMEX, TPEOYIOT
COOTBETCTBYIOLIEH 3aIIATHl BTOPUYHBIX LIETIEH OT UMITYJIbCHBIX TOMEX.

JIns CHUKEHUST ypPOBHS MMOMEX BO BTOPHUYHBIX LEIMAX MPETyCMaTPUBAKOTCS Clie-
DYIOIE MEPOITPUATHS:

— IpUMEHEHHUE YKPAaHUPOBAHHBIX Kabesel u kabenel ¢ MeTalInyecKon OpoHEN;

— 3a3eMJICHHE PKPAaHOB KOHTPOJBHBIX KaOesei ¢ 00enx CTOpPOH C MPUMEHEHHUEM
CIIEIHAIBHBIX 3AKMMOB WJIH PA3BEMOB;

— YCTaHOBKA CIIEMAIbHON MEIHOM 1mIMHBI BHYTpH 1ikados ¢ MII Tepmunanamu
JUTSL 3a3€MJICHHUS SKPAaHOB KabOeJel, KOpILyCOB TEPMUHAJIOB U JPYTUX YCTPOUCTB.

TexHuyeckue peleHus 0 3a3eMIAIOIIEMY YCTPOUCTBY M MOJIHUE3AIIUTE pac-
cmotpensl B Tome BOC000107.356.1.1.3-MJ103.1.

Bce ob6opynosanne BOY umeer aexnapanuio TP TC 020/2011 «Dnektpomar-

HHUTHasA COBMCCTUMOCTDb TCXHUYCCKUX CPCIACTB»

5.2.9. Opranusanus NUTAHUS ONEPATUBHBIM TOKOM

Onexrponutanue ycrpoiicts P3A BOY npexycmorpeno ot CI'D Vestas, pazme-

IeHHOU B Oamrne BOYVY.

5.3. I[IporuBoaBapuiiHasi aBTOMAaTHKA

Ha ocHOBaHMM pacy€ToB, BBIMOIHEHHBIX B 0TUeTE «CXEMBI BBIJAYM MOILIHOCTH
BETPOIJIEKTPUUECKUX CTaHLMM. JTan 2. Pa3paboTka cxeMbl BbIJaYM MOIIHOCTHU [ pax-
nanckor BOC (Bapuant 220-3 ¢ BOY 4,55 MBT) ¢ yrouHnennem TpeOyeMbIX Kamu-
TaJIbHBIX BIIOKEHUI», YCTAHOBKA YCTPOMCTB MPOTHBOABAPUWHON aBTOMATHUKHU B IIPU-

neraromeit cetu 110 kB u BrIte HE TpeOyeTcs.
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5.4. He3aBucumasi perucTpanusi aBapuiHbIX COOBITHI

Ha I'paxxnanckoit BOC B wactu PII-35 kB npenycmaTpuBaeTcsi BHITIOJIHEHUE He-
3aBUCUMOI CUCTEMBI PETHCTPALINN ABAPUMHBIX COOBITUN.

[Toacucrema PAC cocrout u3 mkada apronomuoro PAC, koTopslil pacrnosnara-
eTcsl B moMemleHnu cucreM Monayinsa ynpasienus BOC, u peructpaTopoB aBapuiHBIX
COOBITUI B cocTaBe yCTpoilcTB P3A, uTo mpeaycMOTpEeHO BO BTOPOM 3Tarle CTPOUTEIb-
cTBa. Texnuueckue pemieHuss U TpeOoBanus B yactu PAC mpencraBiieHBl B TOME
B5C000107.356.1.1.2-NJ103.3.

[TonxnroueHnue curHasioB Kk cucreMe PAC BBIIIOJHEHO HA BTOPOM 3Tale CTPOHU-
TenbeTBa (cM. 1. 5.5 Tom BDC000107.356.1.1.2-1J103.3). [ToakmrodyeHne HOBBIX CHT-

HaJIOB Ha TPCTHLEM I3TAIIC CTPOUTCIILCTBA HC MPCAyCMAaTPHUBACTCA.

5.5. OOmee nepBUYHOE PeryJMpoBaHUe YaCTOThI

B cootBercTBuu ¢ IlocranoBnenuem IlpaBurensctBa PO ot 13.08.2018 N 937
(pen. ot 30.01.2021) "O6 yTtBepxkaeHun IIpaBusl TEXHOTOTUUECKOTO (PYyHKIIMOHUPOBA-
HUS AJIEKTPOIHEPTETUYECKUX CHUCTEM M O BHECEHUU M3MEHEHUN B HEKOTOPHIE AKThI
IIpaButenscTBa Poccniickonn @enepanuun” n Ilpukazom MuHncTepcTBa 3HEPTrETUKH
Poccuiickoii ®enepanuu ot 09.01.2019 Ne 2 "O06 ytBepkaeHun TpeOOBaHUM K yda-
CTHIO T€HEPUPYIOIIEro 000pyA0BaHUs B 00IEM MEPBUYHOM PETYJIUPOBAHUU YACTOTHI
M BHECEHUM HU3MEHeHud B [IpaBuia TEXHMYECKOM OSKCIUTyaTallMd DJIEKTPUUYECKUX
craHiuid u cerer Poccuiickont @enepanuu, yTBEPKIECHHBIE MPHUKA30M MUHAHEPro
Poccun ot 19 urons 2003 1. Ne 229" BeTposHEpPreTHYECKHE YCTAaHOBKM BETPSHBIX
ANEKTPOCTAHLIUN JTOJKHBI YYAaCTBOBATH B OOIIEM MEPBUYHOM PETYIUPOBAHUM YACTOTHI
(OITPY) myremM aBTOMATHYECKOIO CHUMXEHHUSI BBIJABAEMOIl B JJIEKTPUUYECKYIO CETh
AKTUBHOW MOIIHOCTH 3JIEKTPOCTAHIIMU MPHU YBEJIUYEHUHU YACTOTHI, OCYIIECTBIISIEMOIO
CpeICcTBaMH  PEryJUpOBaHHWS  TEHEepUpyomero  odopymoBanus u  (Win)
npeoOpa3oBareieil  MOCTOSHHOIO  TOKa, JIMOO MyTeM  OTKIIOYEHHS  YacTh

reHepUpYIOUIEro 000py/1I0BaHUs BETPOBOM 3JIEKTPOCTAHIIUH.
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30,

Ha I'paxpanckoii BOC cucrema perynupoBaHHs aKTUBHOM MOILHOCTH IO
OTKJIOHEHMIO 4YacTOThl paboTaeT B cocTaBe KOHTposuiepa ynpaiaeHus BOC (Power
Plant Controller wiiun PPC). Koutposiep ynpasinenus BOC ocymiecTBiaseT CBsA3b C
YAQJIEHHBIMA MOJYJISIMH, PacloIOXE€HHBIMU B BOY, B TOM uuncne ¢ KOHTpoJUiepamu
TypOuHbl. OCHOBHBIMM CHUTHAajJaMH yIpPaBICHUS, IEpelaBaeMbIMU 10 LU(POBOMY
MIPOTOKOJY, SIBJIAIOTCS KOMaHAbl ynpasieHuss BOY, B ToM uucie ycTaBKH aKTHBHOM
MOIIIHOCTH, W CHUTHaJbl cocTtosiHusg BOVY. M3MepeHHs OCHOBHBIX 3IEKTPUYECKUX
napamMeTpoB (Toka W HampsbkeHus) ocymectBisercs B PII-35 kB MY BO3C ot
coorBercByronmx TT m TH. Ha ocHOBaHMM W3MEpPEHHBIX BEIWYUH BBIYUCIISIOTCS

OCTAJIBHBIC IIApaMCTPhbI (MOIHHOCTI), qacToTa, KOB(i)(l)I/II_II/IeHT MOIHHOCTI/I).

Pacuer napamMmeTrpoB ydyacrus I'CHECPHUPVIOIICIO 000pY/I10BaAHNSA

I'paxxnanckoit BOC B OIIPY:

Jns yuactua B OITPY renepupyromee obopynoBanue BOC 10MKHO COOTBET-
CTBOBATbh CJIEAYIOLIUM TPEOOBAHUSM:

- CTaTU3M IEPBUYHOIO PETYJIMPOBAHMS JOJDKEH HAXOAUThCH B npenenax 4,0 -
5,0 %;

- «MEpTBasl IOJIOCA» INEPBUYHOIO PETYJIHPOBAHUSA B PETYJIATOPAaX AKTHUBHOU
MOIIIHOCTH He A0JhkHa mpeBbimath 50,1 I'm.

[Ipu yuactun B OITPY renepupytoiiee 000pyn0OBaHHE NOKHO OOeCreurBaTh
U3MEHEHHUE BBIIaBAEMOW aKTMBHOM MOIIHOCTH IPU U3MEHEHUHM YaCTOThI HA BEJIMUUHY

TpeOyeMoi MepBUYHOIN MOIITHOCTH, ONpeesieMoi o hopmyiie:

IJI€ So,- CTaTU3M MNEPBUYHOIO PETYIUPOBAHNUS;
Praom, MBT — nicxonnas momHocth I'TIT 3-ro stana (GVIEQ0647);
Kn - ko3¢ dunnent, yauTbIBalOmuii JMHAMUKY BbIJA4X IEPBUYHOIN MOIITHOCTH;
Afp, T'l - pacyeTHas BeJIMUMHA OTKJIOHEHHS 4acCTOTHI, OMpejaesieMas Cleayro-
UM 00pa3oM:
Afp=0 mpu OTKJIOHEHMSIX YACTOTHI, HE MPEBBIMIAIONINX 30HY HEUYBCTBUTEIHHO-

cty (fau, I'n) mwm "mepTByto nosocy" (50,00 £ fmm, ') mepBUYHOTO peryIMpOBaHHUS;
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EN

Afp = f - (50,00 + fu(fun) - IpH TOBBIIICHUHM YACTOTHI BHIIIE BEPXHEU TPAHUIIBI
"MepTBOM nojiockl" iepBuuHOro perynuposanus (50,1 I'n). (Afp >0);

f - Texyiee 3HaueHMe 4acToThl, 1.

[Ipu yBenwdeHUH 4acTOTHI 32 BEPXHIOI TPAHUITY «MEPTBOU MOJOCHD) IEPBUIHO-
ro perynupoBaHus He Oosee yem depe3 10 cekyHa oOecrieynBaeTCsl CHIDKEHUE aKTHB-
Hoii MomHOcTH ['TIT 3-ro sranma (GVIE0647) na BenmumHy TpeOyemoil MepBUYHON
MOIITHOCTH.

Cuwmwxkenue aktuBHoM MomHocT ['TIT 3-ro stana (GVIE0647) B nporiecce mep-
BUYHOTO PETYIUPOBAHMS JOHKHO MPOUCXOAUTH HE 00oJiee 5 CeKyHI U HOCUTh yCTOWYH-
BBIM allepUOJUYECKUN XapaKTeD.

OrpaHvyeHue BBIIABAEMOM B CETh AKTUBHOM MOIIHOCTH  OOECIEYMBAECTCS
HACTPOUKOW 00Jiee BBICOKOTO MPHOPUTETA PEKUMY PETYIUPOBAHHS YACTOTHI, YEM
PEXKUMY «CJIEIOBAHUS 32 BETPOM» WM ONEPATUBHOTO YBEIMYEHUSI YCTABKU aKTHUBHOM
MOIITHOCTH.

[Tocne cHmkeHus KBazuycTaHOBIIerocs 3HaueHus Huxe 50,1 ['m orpanuyeHue
MaKCHUMaJIbHOW HAarpy3KHd aBTOMAaTUYECKH CHUMAETCS,

CraTtrueckass dYacTOTHas XapaKTEPUCTHKA TEHEPUPYIOIIETO O0OpYAOBaHUS

IpEeACTaBJICHA HA PUCYHKE 2.
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Pucynox 2 — Crarnueckass 4YacTOTHAs XapaKTEPHUCTHKA TEHEPUPYIOIIETO
00opynoBaHUs

st onepaTUBHOTO NEpcoHaia MpeaycMaTpUBaeTCsl BO3MOKHOCTh ONIEPATUBHOTO

BBOI[a/BBIBOI[a CUCTCMbI PCTYJINPOBAHUA aKTUBHOM MOIIHOCTHU IIO OTKJIOHCHHIO

yacToThl ¢ APMa.

5.6. Pacuer Harpy3ku BTOPUYHBIX Lemneii TpaHcopmaTopos Toka s P3

Pazzien comepXUT OpUEHTHUPOBOYHBIE PACUEThl XapaKTEPUCTUK TpaHchopmaTo-

POB TOKa, yCTaHaBIMBaeMbIX B BOY.

HomunansHbie mapaMeTpsl BTOpUYHBIX 00MOTOK TT, MCTIONIB3yeMBIX TSl BKITIO-

YCHUA P3, 00OCHOBBIBAIOTCS paC‘{éTOM Ha AOIMYCTUMYIO IOIpCIIHOCTL B YCIOBUAX K.3.

Hsm.

Koz.yy
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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 morpemHocTh He 1oipkHa mpeBbImaTh 10% (Kiozon = Kiopaca);

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

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

YeaoBue Kiogon = Kiopacu

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

klO;{on > klOpacq, (51)

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

Kiopaca — TIpENIENIBbHAS. KPATHOCTH JUIS PAacYETHOTO TOKa, ompenensercs mo dop-

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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L34

Zy paxr.paca — (PAKTHYECKOE CONPOTUBIICHUE NPUCOETUHEHHON Harpy3ku, Om. 3a-
BUCHUT OT cXeMbl coeuHeHust 0OMOoToK TT, a Takxke BHJla MOBPEKIACHUS, 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 (3d. unu 1¢. KOpoTKoe 3aMbIKaHUE) 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 ofgHoro moayis Toka MIT ycrpoiicte ~ 0,7 Om (0,2 u 0,5 BA) st moakito-
yenust MII tepmunana P3A u PAC nipu [, = 1 A. Takke 3aBUCUT OT KOJIMYECTBA MO/~

KJIFOUeHHBIX K 00MOTKE TT ycTpOoiCTB;

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

Yeaosue fuake < fron
[Tpu npoBepke TT 1o ycnoBuro fyacq < fron ONpenensercst 3HaueHne 0000ICHHO-

ro ko3¢ duimenta A o popmyie

A = Huaxe (7.6)

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

I
k«"l/lllKC = M (7'7)

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 321Ut 10%.

JlJ1 HeHaIpaBJIEHHBIX TOKOBBIX 3alUT 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, mpunumaercs 1000 B;

Usyaxe — HAIIPSDKEHUE HA 32KUMax BTOPUYHOM 0OMOTKM TT mpu 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.

Bce pacuers mpuBegeHsl Ha dyeptexe ¢ mudpom BIC000107.356.1.1.3-
NJ103.3.02.

[Ipu pacuére nuzmeputenbHbix 00MOTOK TT mpoBepsieTcs HaxoxaeHue (haKTHue-
CKOI Harpy3ku oOMOTKH B quana3one 25-100% oT HOMHHAIBHOM, YTO SIBJSIETCS] HE0O-
XOJIMMBIM yciioBueM it pabotsl TT ¢ nomyctumbiMu orpettHocTsMu. Pacuér nzme-

putenbHbix 00MoTOK TT npusenén B rome BOC000107.356.1.1.3-NMJ103.4.
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6.

Pacuyer ycraBok P3A

Pacuet yctaBok ycTpoiicTB P3A BBINOIHEH HA MOJHOE Pa3BUTHE C yUETOM BBOJIA

22-x BDOVY Ha BTOpOM 3Tame ctpoutenberBa (cM. m. 6 toma BOC000107.356.1.1.2-
NJI03.3).

Hsm.

Koz.yy

/lucm
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7. CnMcok JuTepatypsbl

1. ITocranosnenue IlpaButenscrBa Poccuiickoit @eneparuu ot 16.02.2008 Ne
87 «O cocraBe pa3fesioB MPOEKTHOM JTOKYMEHTAllUU M TPEOOBAHUSIX K UX COJepxka-
HUIO.

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

3. IlpaBwiia TEXHUYECKOW 3SKCIUTyaTallMd SJECKTPUUYECKUX CTAHUUMUA U CETEH,
yTBEpAKIAEHHbIE TpUKa3zoM Munsnepro ot 19.06.2003 Ne229.

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

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

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

7. TOCT P 58669-2019 Enunas sHepreTuyeckas CUCTEMa U U30JUPOBAHHO pa-
Ooraromue >HEeprocucteMsl. Peneiinas 3ammura. TpancgopmMaTopbl 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
(yrBepxaensl [Ipukazom Munsaepro Poccun ot 30.06.2003 Ne281).

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

MaTuku sHeprocuctem. PJ1 34.35.310-97.

/lucm
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L3¢
10. IlocranoBnenue IlpaButensctBa P® ot 13.08.2018 N 937 (penm. ot

30.01.2021) "OO6 ytBepkaeHun IIpaBHII TEXHOJOTHYECKOTo (HYHKIIMOHHPOBAHHMS
AIEKTPOIHEPTETUUECKUX CUCTEM U O BHECEHUU U3MEHEHUIN B HEKOTOpPBIE akThl [IpaBu-
tenbcTBa Poccuiickoii @enepannn”

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

12. llabag M.A. PacueTsl peeiiHON 3aIUTHl U ABTOMATHUKH PACTIPEICITUTEIh-
HeIx cereit. [IDUITK Munsnepro PO, CII16 2003 350 c.

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

14. Tlpukaz MunucrepctBa 3aepretuku 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
KOMILJIEKCAMH PEJICHHON 3alllUThl U aBTOMATUKH, a TAaKXKe K MPUHIUIAM (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 yTBepxkaeHUN TpeOOBAHUM K PEJICHHON 3allUTEe U aBTOMATUKE Pa3IMUHbIX
BUJIOB U €€ (YHKIIMOHUPOBAHUIO B COCTABE SHEPTOCUCTEMBI U O BHECEHUH M3MEHEHUI
B nipuka3bl MunsHepro Poccun ot 8 deBpans 2019 r. Ne 80, ot 13 deBpans 2019 r. Ne
100, ot 13 deBpans 2019 r. Ne 101"

16. ITpuka3z MunuctepctBa 3Hepretuku Poccutickoit @enepanuu ot 09.01.2019
Ne 2 "OO yTBepkneHuH TpeOOBaHUN K YYacCTHIO T€HEPHUPYIOLIEro O0OpYAOBaHHS B
oO1IeM NEPBUYHOM PETYJIMPOBAHUU YAaCTOThl M BHECEHUHU U3MeHeHuil B [IpaBuia Tex-
HUYECKOU JKCIUTyaTally JJIEKTPUYECKUX CTaHIMU U ceter Poccuiickoin denepanuu,

yTBEpXKAEHHbIE TpuKazoM MunsHepro Poccun ot 19 urons 2003 r. Ne 229"

JlaHHBIN TIepedeHb SIBJIACTCS JOCTATOYHBIM MpPHU pabOTe HaJ MPOEKTOM, HO HE
ncuepnbiBaroM. Kpome stoit HT/l, B HEKOTOpPBIX KOHKPETHBIX CIy4dasiX MOTYT HC-
MOJI30BATHCS TPEOOBAHUS MHBIX JEHCTBYIONTUX HOPMATUBHO-TEXHUUECKUX JOKYMEH-

TOB.
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