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AHHOTALIUS

Jns opranu3zaiiu cucTeMbl onepaTuBHOro nocrosaHoro toka =220B (COIIT) B Hacrosiee Bpems
MpHUMeEHSTIOTCsl pasnuunbie yerpoiictBa. s KTIIB 35/6(10)kB B kadecTBe HCTOYHHKOB TOCTOSHHOTO
ornepaTUBHOro Toka =220B MoryT OBITh HCHONB30BaHBI IIKa(bl YIMPaBICHUS ONEPATUBHBIM TOKOM
pasubIx cepuit mpousBoactBa OAO «3aBon «HBEPTOPY.

Ounnanom “OCIT-HH-CBII” B coorBerctBuu ¢ TexHu4eckuM 3amaHueM K jgoroBopy Ned7/0107 -
«Opranm3anus 1eneit oneparuBHoro Toka =220B mis KTIIb 35/6(10)kB ¢ ucnons3oBanuem mkagos
yrnpasnenust onepaTuBHbIM TokoM (LLIYOT) cepuit 2404, 2405, 2406 npoussoacta OAO «3aBojg
«HuBepTop» - B 2007 romy BeinojiHeHa TuroBas pabota. B Hell B kauecTBe HCTOYHHUKOB OIEPATHBHOTO
MOCTOSIHHOTO TOKa paccMaTpUBAIOTCS MIKa(bl YIpaBICHHS ONEpaTHBHBIM TOKOM cepuii 2404, 2405,
2406.

B nmanHoM TekcTe paboThI, B CBS3M CO CHATHEM C TpOW3BOICTBa cepud 2404, oTpaskeHbI TOIBKO
IIOJIOXKCHHA, KacCarolmHuecsa IHKa(bOB YIpaBJICHUA ONCPATHBHBIM TOKOM HOBOI'O IIOKOJICHUA C
MHUKPOIIPOIIECCOPHOM cucTeMoi yrpasienus cepuii 2405 u 2406. [Ipoussoactso cepuu 2405 ocBoeHO B
2007 romy. Bemyck ocymiectBisiercs cornacio THMJXK.435361.001TY, ceprudurar COOTBETCTBUS
NePOCC RU.AE63.H00414, cBuaeTenbcTBO 00 OIEHKE COOTBETCTBHS YHEPTETHIECKOTO 000pYI0BaHUS
denepanbHpIM HOPMaM TMPOMBINUICHHOH Oe3zomacHocTH Ha o0bektax PAO «["asmpom» NeD-053.
OcBoenne nmpousBoacTBoM cepun 2406 3aBepmieHo B 1 kBaprane 2008 roma. BeImyck ocymiecTBisieTcs
cornacao THJIXK.435361.003TY.

B paGore mpou3BenéH aHaiM3 HArpy30K MOTpeOMTENNell MOCTOSIHHOIrO orneparuBHOro Toka =220B, B
3aBUCUMOCTH OT THUIA TJIaBHOW cxembl anekTpuueckux coeauHenuii KTIIb. IlpuBenena merommka
pacuera TOKOB KOpPOTKOro 3ambikaHus npu padore COIIT =220B or akkymymnsTopHOW OaTapeu
(pacuets! BemmonHeHb! B coorBeTcTBUU ¢ ['OCT 29176-91). Ha koHKpeTHOM IpuMepe BBHITTOTHEH pacyET
ceueHus kaberneil U BEIOOpP aBTOMATUYECKUX BBIKIIIOYATENEH OTXOSIIIX (PUIEpOB IUTA TTOCTOSHHOT'O
TOKa.

[TpuBenensr pexomenaanuu mo opranuzanud COIIT =220B ot mkadoB ynpaBieHHs ONEepPaTHBHBIM
TokoM cepuu 2405, 2406, B TOM YuClIe A BBINOJIHCHHMS MMM (YHKIMH IIMTa MMOCTOSIHHOTO TOKa
(ILIIIT) ¢ cobmonenneM TpeboBaHuid «HOpM TEXHOJOrMYECKOTO MPOCKTUPOBAHHS TTOJCTAHIUHA
TepeMEeHHOr0 TOKa ¢ BBICIINM HampsbkeHueM 35-750 kB» CO 153 — 34.20.122-2006.

PaccMmoTrpeHnsl BapuaHTBl MCIOJIB30BAaHMS Pa3IMYHBIX CHUCTEM KOHTPOJS COIPOTHBIICHHS H30JSALUN
uneneit IHIIT, ¢ BO3MOXKHOCTHIO aBTOMATH3UPOBAHHOTO TIOMCKAa MOBPEXIEHHOTO (BCIEICTBHE
3aMBIKaHUS Ha «3emitio») npucoeannenus LIIIT.

B mnacrosimuii Tekct TumoBod paOOTBI KOHCTPYKTOPCKOW CITY:KOOH 3aBOJAa-U3rOTOBUTENSI BHECEHBI
W3MEHEHUSI W JOINOJIHEHHs, NPOM30LIeqUIME Iocie €€ BBINOIHEHUSA. B cilydae BO3HUKHOBEHUS
HEOOXOJJMMOCTH TpPH TMPOSKTHPOBAHUM OOBEKTOB B KOHKPETHBIX YEPTEKaX M TMPUIOKCHHSAX,
HaVMEHOBAHHUsI KOTOPBIX YKa3aHbl B COAECPKAHUMU, OHU BBICBIIAIOTCA 110 MMCBbMEHHOMY 3aIIpocy.

TunoBast pabora sBisercs coOctBeHHOCThI0O OOO «Toproeeiii Jlom HWHBEpTOp» M HOIJICKHT
WCTIOJIb30BAHMIO UCKITIOYHTENFHO JUIS TIeel MPOEKTHPOBaHUsI OOBEKTOB C HCIONBb30BAaHUEM IIKa(dOB
yIpaBiieHHsl OmnepaTuBHbBIM TokoM mnpom3BoactBa OAO «3aox «HHBepTOop» MW Tmombopa uX
KoH(pHTrypanuu Juid 3aka3a. lHoe ucrnonb30BaHme, Kak B I€JIOM, TaK U OTACIBHBIX YacTel, TOmycKaeTcst
ToNBKO ¢ muchbMenHoro coriacust OO0 «Toproserit Jlom MaBepTopy.
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[punoxenue 7. Pesynbrathl pacyeroB TK3, BeIOOp oTxomsmux aBTomMaroB, kabeneit 8 COIIT
=220B, oprannzoBanHoi Ha 6aze [LIYOT



1. Pacyer Harpy3ok MOCTOSITHHOT'O TOKA.
1.1. ’'naubie cxembl KTTIB. IToTpeduTenu mocTossHHOTO onepaTuBHOro Toka =220B.

Hucturytom “OCII-HH-COI” Ob1 mpoBeneH aHAIU3 HArpy30K MOCTOSHHOTO OINEPATHBHOTO TOKa
=220B mnsa KTIIb 35/6(10)xB, mo rnaBHBIM 3JEKTPHUECKUM CXeMaM, NpUBENEHHBIM B pabore:
«CxeMpl TPUHLUITHAIBHBIE JIEKTPUYECKHE PaCIpeleIUTeNbHBIX YCTPOICTB mojacTanmii 35-750kB.
TuroBsle pemenust.», JHeproceTbpoekt, 2006r.:

- 35-3H — 6ok (stuHUsA-TpaHcdopmarop) ¢ BeikmrouateneM (cM. [Ipunoxkenue 1, Puc. 1);

- 35-4H - nBa 050Ka C BBIKITIOYATESIMA M HEABTOMATHUYECKOM ITePEMBIYKON CO CTOPOHBI JIMHUH 35kB
(cm. IIpunoxenwue 1, Puc. 2);

- 35-5H — MOCTHK C BBIKTIOYATENSIMH B LIETSAX JIUHUA U PEMOHTHOM MEPEMBIYKOM CO CTOPOHBI TUHUMN
(cm. [Ipunoxenwue 1, Puc. 3);

- 35-5AH — MOCTHK C BBIKITIOYATEIISIMU B IEMSAX TpaHC(HOpMATOPOB U PEMOHTHOW MEPEMBIUYKOH CO
cTopoHbI TpanchopmatopoB (cM. [Ipunoxenue 1, Puc. 4);

- 35-9 — oxHa pabouasi, CEKIIMOHUPOBaHHAS BBIKIIOUaTeNneM, cucrema muH (cM. [Ipunoxkenue 1, Puc.
5).

[Motpebutenu mMoOCTOSHHOTO orepatuBHOro Toka =220B mns ykasanHeix rTnaBHbIX cxeM KTIIB
pa3sHOOOpa3HBl 1O MOIMHOCTH M PEeKUMY HOTpebieHus. Bceex morpebureneil MOCTOSHHOTO
orepaTuBHOro Toka =220B MOXHO pa3fAenuTh Ha TPH TPYIIIBL:

- MIOCTOSIHHO BKJIOYEHHAS! HArpy3Kka — anmapaThl yCTPOWCTB yIpaBlieHHs, OJIOKUPOBKH, CHTHAIM3AINI
M pENCHHON 3allMThI, IMOCTOSHHO OoOTekaeMble TokoM (muranue ot muHOK: *EHI1, £EH3, +ECI,
+EC3). IlocTossHHas Harpyska, Kak IpaBuiio, HeBenuka u Juist paccmarpuBaeMmbix KTTIb cocraBmser
nopsinka 5-10A;

- BpeMEHHas Harpy3ka — MOSBJISeTca MPU MCUYE3HOBEHHH IEPEMEHHOr0 TOKa BO BpPEMsI aBapHHHOTO
pexrMa: aBapuiiHOe OcBellleHre. B cimydyae mpruMeHeHus! CBETUIILHIUKOB aBapUITHOTO OCBEIICHUS TUTA!
EFS45, EFS380 co BcTpoeHHOW akKyMyIJISITOPHOH Oartapeeit (mpou3BojicTBa KoMmaHuH «CBETOBBIE
TEXHOJIOTUWY ), 3alMUTHIBAIOIINUXCS OT CETH IepeMeHHoro toka 220B, 50I't, BpemeHHas Harpys3ka He
yauteiBaercs. Ilpu WCmonb30BaHMHM aBapUIHBIX CBETHJIBHUKOB, HE HMMEIONINX aKKyMYJIATOPHYIO
Oarapero, JIMTENLHOCTh HATPY3KM  ONpEACNseTcs JUIMTEIBHOCTHIO — aBApUHHOTO  peXHMa.
JnuTenbHOCT,  aBapuWHOrO pexuma, B  COOTBETCTBUM ¢ «HopmMaMM  TEeXHOJIOrMYECKOro
MPOEKTUPOBAHUS TOACTAHIMI TEepeMEHHOI0 TOKa C BhICHIMM Hampsbkenuem 35-750xkB» CO 153-
34.20.122-2006, momkHa COCTAaBIAThL HE MEHEe 2 YacoB.

- KpaTKOBpeMeHHasi (TONYKOBas) Harpy3ka (ATUTENBHOCTBIO He Ooiee 1c) — cozmaercss TOKaMH
BKJTFOYCHHSI ¥ OTKJIFOUCHMSI DJICKTPOMArHUTHBIX IIPUBOI0B BEIKTIouaTeneit 6(10) u 35kB (mmuranue ot
mmHOK: £EY, +ECI1, +EC3).

[IpumMep THMOBOH OpraHW3allMH TOCTOSHHOTO orepatuBHOro Ttoka =220B Ha 6aze LIYOT, ans
KTIIBb 35/6(10)xB no rnasuoit cxeme 35-5H npuBenén Ha geptexe 10408t™m-11 cm. muct 49.

JlaHHBIE 110 TOTPEOJICHHUIO DJIEKTPOMArHUTOB BKIIOUeHHUS (OB) M 31EKTpOMarHWTOB OTKITIOYCHUS
(D0) Beikirouareneit 6(10) u 35kB, paboTaroIIMX HA MOCTOSHHOM TOKE, MPHBENEHBI B [IpHiioskeHuM
2.

st onpenenenus BEJIMYMHBI TOJYKOBOM HAarpyskd, IIpU KOHKPETHOM IIPOECKTHPOBAHHUH,
paccMaTpuBalOTCs pa3NuvHble aBapuiiHble pexxuMmbl paborel KTIIB, mis nanmpHelimero pacuéra
BBIOMpaETCs PeKUM, UMEIOIINI HanbobIlee 3HAYeHNU e TOTYKOBOH HATPY3KH.



1.2. Pexxumbl pabothl nmoactanimy. OnpeaeacHue JUIMTEbHON M TOTYKOBOH HArpy30K.

Jiist paccMOTpEeHHUsT PEKUMOB PaOOTHI TIOACTAHIINK B KaueCcTBE IIpUMepa BrIOpaHa riaBHas cxema Ne 35-
5H — “MocTuk ¢ BBIKITIOYATEIIMH B LENAX JIUHUN U PEMOHTHOI MEPEMBIUKOIl CO CTOPOHBI TUHUI (CM.
[Ipunoxenne 1, Puc. 3). Ha moacraHnmsax ¢ maHHOM TIaBHOH cxeMO# mMmeeTcs 3 mpucOeAMHEHHS (1B
JIUHUH U TIepeMbluKa) Ha cTopoHe 35kB u 10 12 aueek orxoadumx jauHuA Ha ctopone 6(10)kB.

Bo3MmoxkHEI cienyromye aBapuitabie peskuMbl pabdotsl [1C:

1.Bxmouenue no ABP BeixitouaTens aBToMaTH4eCKOM nmepeMbraku 35kB.

2.CpabaTbeiBanue aud3ammrel TpaHchopmaTopa. Ilpy 3TOM MPOUCXOMUT OTKIFOUEHHE TPEX
BBIKJIFOUATENEH:

- BBIKITFOUATEIs JIMHUHU 35KB;

- BBIKJTIOYATENs] aBTOMaTHYECKON MepeMbIuku 35kB;

- BeIKITIOYartens BBoaa: 6(10)kB;

rocye 4ero npousBoauTcs Brimodenue no ABP cekimonnoro Beikmtouarens 6(10)xB.

3.Pexum cpabateiBanus ycrpoirictBa AYP. MokeT OIHOBPEMEHHO OTKIIOYHUTBCS JIO Tpex
Beiktouareneit 6(10)kB, ¢ mocmemyrommm ux BkimodeHuem no YAIIB. Ilpu stom nomyckaercs
OJTHOBpPEMEHHOE BKJIIOUeHHE 10 3X BhIKIIouaTeneid 6(10)kB, ecnu Tok moTpebieHHs 3JIeKTpOMarHuTa
BKJIIOYCHMSI Ka)XXKIIOTO BBIKIIOUaTensl He mpesbimaer 25A (mampumep: BBY-C3II-233-10-20
npousBoactBa OAO «Camapckuit 3aBoj «IIEKTPOIIUTY»), €CIH JICKTPOMATHHUT BBIKIIOUATENSI HMEET
Oorplliee TOKOBOE TOTpeOJieHHe, HEoOXOAMMO MPENyCMOTPETh pPa3HECEHHWE 10 BPEMEHH MOMCEHTOB
BKJTIOYCHMSI BRIKTIOUaTesneit mo YATIB.

[Ipennonoxum, uro Ha paccmatpuBaemoit KTIIb 35/6(10)xB ycTaHOBIIGHBI CIEAYIONINE BHIKIIOYATEIIH:
- "Ha cropoHe 6(10)xB: BBY-COIII-23-10-20 (OAO ”Camapckuit 3aBoj] «IESKTPOIIUT )
IbB=25A, Ir0=1A;

- Ha ctopoHe 35kB: BBY-35 (OAO «K3M3», r.Kapnuuck)

I3B=100A, [20=2,5A.

C y4éroM BBIOpAaHHOTO OOOPYAOBaHHUS, aBAPUUHBIM PESKHMOM C HAWOOJBIIMM 3HAYCHHUEM YIapHOTO
TOKa OyaerT sBIAThCH: BKIOUeHHE MO ABP BbIKIIOUaTENs aBTOMATHUYSCKOW IEepeMbIukH 35kB,
I>B=100A.

[MocTosHHast Harpy3ka ansi Bcex paccMmarpuBaeMbix rinaBHbIXx cxem KTIIB 35/6(10)xB cocraBisier
nopsinka 5-10A. OcHoBHOE OTpedIIeHHE COCTABIISIIOT MUKPOIPOIIecCOpHbIe ycTpoicTBa P3A (mopsiaka
30 ycTpoiicTB), a TaKXKe SIEKTPOMEXaHUYECKHE PeJie U CBETOIMOTHBIE HHANKATOPEI.

CymmapHas Harpy3ka (IOCTOSIHHas M TOJYKOBas) onepatuBHOro toka =220B, mis paccMaTpuBaeMoro
BapuanTa KTIIb Oyner cocTaBisiTh:
Iars =10 + 100 = 110A.

Hns npyrux tunoB KTIIB 35/6(10)xkB cymmaphas Harpy3ka JODKHA YTOUHSITBCS NPH KOHKPETHOM
npoektupoBaHun. [lociie ompeneneHus Harpy30K MOXKHO TMEPEXOAUTh K BBIOOPY HCTOYHUKOB
MOCTOSIHHOTO orepaTHBHOro toka =220B. B nanHol paboTe, B Ka4eCTBE WMCTOYHHKA TOCTOSHHOTO
ornepatuBHOro toka =220B, paccMartpuBatoTcs Imkadsl ynpasieHus omnepatuBHbIM TokoM (LIIYOT)
cepuit 2405 w2406  mpomsBoactBa OAO  «3aBog  «MuBeptop»  (r.OpenOypr).



2. Beibop ucTOYHHKOB 1OcTOSIHHOTO ToKa =220B.

B nanHO#l paboTe B KavyeCTBE MCTOYHUKOB IMOCTOSHHOrO orneparuBHoro toka =220B, mis KTIIB
35/6(10)xB paccmatpuBatorcs mkadsl ynpasicHHs onepaTHBHBIM TOkoM mpou3BoactBa OAO «3aBoa
«uBeprop» cepuit 2405 (IIYOT-2405 TUIK.435361.001TY) u 2406 (IIYOT-2406
TUK.435361.003TY).

2.2. Texuuueckre XapaKTEPUCTHKH MKada yrmpaBieHus onepatuBHbIM TokoM 1ITYOT-2405.
Illkad mnpenHasHadeH aas  OUTaHHWS LENEH IMOCTOSHHOrO Toka HampsbkeHuem 110, 220B B
paclpenenuTeNIbHBIX ~ yCTPOMCTBaX, CHCTEMax aBapHMHOIO IHTAHMS, OCBEHICHUS, JPYTHX

norpedureneit B ycnosusix sxcruryatammu Y XJ14 mo TOCT 15150.

CTpyKTypa YCIOBHOTO 0003HAYCHHUS:

yoT lkad yrmpaBneHus: onepaTHBHBIM TOKOM
2 HKY ynpaBienusi, i3aMepeHus, CATHAJIM3AIIMN, aBTOMATUKU M 3alUThI TTIABHBIX IUTOB
yIpaBJIeHUs MOJICTAHITNH
4 HKY obmecTaHIIMOHHBIX YCTPOICTB
05 [MopsinkoBbIit HOMEp pa3padOTKH
XX Homunansueii BerxonHoi Tok 20...100A
XXX Brixonnoe manpspkenue 230 (180...240), 115 (90...120)B
X Hcnonnenne no pezepsupoBanuio 1,2*
YXJI KnnmaTtndeckoe ncnoigHenue
4 Kareropust pazmerienus

*McnonHeHUe MO pe3epBUPOBAHUIO: 1 — ¢ IBYMS HE3aBUCHUMBIMH KaHajdaMu UTaHus, ¢ ABP, ¢ oMHUM CHIIOBBIM
TpaHchopMaTOpPOM Ha BXOJE;, 2 — C ABYMS HE3aBUCHMBIMH KaHajaMu muTaHus, 0e3 ABP, ¢ nBymMs cuioBbIMH
TpaHchopMaTOpaMU Ha BXOIE MO CXEME MapaIeIbHOrO IMUTAHUSA OT JBYX HE3aBHCHUMBIX HUCTOUYHHUKOB U C
Pa3beIUHUTEISIMU Ha BBIXOJIE BRIIPSIMUTENS TIepe]] 00beAMHEHHBIMH ITUHAMU TOCTOSHHOT'O TOKA.

[Mpumep 3ammcu ycinoBHOro o0o3HaueHHWs MmKada ¢ BXOAHBIM HampsbkenueM 380B, 50T'm, c
HOMHUHAJBHBIM BBIXOJHBIM HampspkeHueM 230B, HoMuHaAIBHBIM BEIXOTHBIM TOKOM 30A, ¢ ABP, mis
TIOCTaBOK B CTPAHBI C YMEPCHHBIM KIMMATOM:

- B CTaHJapPTHOM HUCIIOJTHCHUU:
«xa¢ ynpaenenus onepatuBHbIM TokoM LITYOT-2405-30-230-1-YXJ14, TUK.435361.001TY »

- B HECTaHJIAPTHOM HMCIIOTHCHHH

«xa¢ ynpasnenus onepatuBHbIM TokoM [TV OT-2405-30-230-1-YXJ14, TU/K.435361.001TVY, no
OIPOCHOMY JIUCTY»

B CTaHAapTHOM HMCIIOJITHECHUHU B COCTAB mKa(ba YIIpaBJICHUA OIICPATUBHBIM TOKOM BXOIAT:

- mKag moazapsIHOrO ycTpoicTBa nomynpoBonHukoBbiil (I13Y), cocTosmmii U3 AByX ympaBisieMbIX
tupucTopHbIX BempaMuteneit (II13Y1 u 113Y2) ¢ AByMS MUKPOIPOIIECCOPHBIME CHCTEMaMH KOHTPOJIS
W YOpaBlCHUs, OCYIICCTBISIONIMX IHUTAHUE HATPY3KH BBIIPSIMIICHHBIM CTAOMIM3UPOBAHHBIM
HanpsDKEHUEM, a TaKXKe 3apsi]l M TIoA3apsi akKyMylisiTopHo# Oatapen (AB);

- mKad aKKyMyJISTOPHBIA C KOMIUIEKTOM aKKyMYJISITOPHBIX Oatapei, OCyIeCTBISIIOIINX CHUKCHUE
MyJdbCcalldii BBIIPSMICHHOTO HANPSDKEHHUS, KOMIICHCAIIMIO SHEPrornoTpeONieHHs] MPH  MHKOBBIX
Harpy3kax, [MpeBbIIAIUX MoIHOCTh [13Y u, B ciydae mepepbhlBOB B AJIEKTPOCHAOKCHHH,
obecredeHne Harpy3Ku dIeKTPOIHEepTHen.

[lkads! ympapieHus: onepaTUBHBIM TOKOM cepur 2405 BBIMYCKAIOTCS ¢ HOMHUHAJIBHBIM BBIXOIHBIM
tokoMm 20, 30, 40, 50, 63, 70, 80, 90, 100A. Jlaiee npuBeaCHB TEXHUYCCKUE XapaKTEPUCTUKH KA OB
praBneHI/m OHepaTI/IBHBIM TOKOM Ha HaI/I6OJIee qacTo HpI/IMeHHeMBIe BBIXOAHBIC TOKH.




2.2.1. Texumueckue xapakrepuctuku 113V.
Bxoanbie xapakrepuctuku [13Y ykazane B Tabmuie

Tabuua 4.

4.

Brixognoe Hanpsbkenue, B

HaumenoBanue nmokasateis

230

115

BrixoaHoli Tok, A

20 | 30 [ 63 ] 80 | 20 | 30

63 | 80

1. HoMuHaneHoe nuHeHoe Hamps-
)eHue, 3-x ¢asHoe, B

220...660

2. JlomycTuMble KoeOaHust BXOIHO-
ro HanpspKeHUs, %

-10; +10 (-15; +10)

3. HomunanbHas yacrora, I'1q 50

4. Konebanus 4acTOTEI, JOOYCTUMEIE, Yo +5

> Homunamysas norpebiiemas o1 | 13,7] 288 | 365 | 475 | 7,1 | 144 | 1825
MOIUIHOCTH (C 3apspkeHHO AB),

6. Homratuelit BXORHOH ToK (¢ 138 | 205 | 438 | 555| 72| 108 | 21,9 | 27.8
3apspkenHol AB), A

7. KoaddurpeHT none3Horo z[f):HCT- ’7 ’7 ’7 ’7 ’7 ’7 ’7 ’7
BUSl B HOMUHAJIBHOM pexXuMe, %, He MeHee

8. KoaddurmeHT MOIIHOCTH, COSO, 0,56 | 056 | 056 | 0,56 | 0,56 | 0,56 | 0,56 0,56
9. MakcuMasbHas oTpedsiemMast 109 | 164 | 345 | 438 | 548 8.2 173 | 219
MoutHocTh (pu 3apsine Ab), kBA

Beixonnbie xapakrepuctuku [13Y ykazansl B Tabmue 5.

Tabnuua 5

HaumenoBanue nmokasateis

BrixogHoe Hanpsbkenue, B

230 115
1. HoMuHaneHOe BBIXOAHOE HanpshkeHue, B 230 115
2. HoMuHaIBHBINA BBIXOJHOM TOK, A 20, 30, 63, 80
. lnana3oH peryiupoBaHus BBIXOIHOTO HAIIPSKCHUS H
3. Ilnana3oH peryanpoa OJIHOTO HaTpsIKE a 180-240 90-120
HOpMaJIbHOM ypoBHE (pexum «Ilomzapsny), B
4. lnana3oH peryupOBaHUs BBIXOJIHOTO HAIPSKCHUS Ha
JnanasoH peryaupoa OJTHOT'O HalpshKe 180-250 90-135
MTOBBIIICHHOM YpOBHE (PeXXUM «3apsin»), B
5. TOYHOCTB CTaOMIU3AIUH BHIXOHOT'O HAMPSKCHHS
[13Y B yka3aHHOM Juarna3oHe peryaupoBanus 6e3 Ab, +0,5 +0,5
He 6oiee, %
. Anana3on perynupoBaHus Toka 3apsaa Ab B pexxume
6. Jlnanasou pery;uposa P P or 1 mo 20 or 1 mo 20
CcTaOMIU3alny TOKa, A
7. TouHocTts crabunu3anuu Toka 3apsaa Ab B pexume
CTaOWIM3alnyU TOKAa B YKa3aHHOM JIHAIia30HE PEryaupo- +1 +1
BaHus, He 6omee, %




[Mponomxenue Tabnwmirsr 5.

HaumenoBanue nmokasateis

Brixoanoe Hanpspkenue, B

230 115
8. KoahdunmeHT mynabcaliiy BRIXOAHOTO HAITPSDKEHUS 1 1
IIp¥ HOMUHAJILHOMN Harpyske, He ooinee, %
9. lnana3oH peryaupoBaHus MaKCUMaJIbLHO JOMYCTHUMO- (0,9-1,2) (0,9-1,2)
I'0 TOKa B PEKHME TOKOOT PAHHICHUS TnoMm TnoMm

10. Cucrema 3apsana Ab

DIN 41773 (I/U)

11. KonuuecTBO OTXOOAIINX JIMHUAMN

12*

* MOXKET U3MEHSATHCS 110 TPEOOBAHUIO MTOTPEOUTENS
2.2.2. Texuudeckue xapakrepucTuku Ab
Texuunueckue xapakrepuctuku Ab ykazanel B Ta0muie 6.

Tabuuua 6.

HanMeHnoBanue nmokazareis

Brixonnoe nanpsioxenue [13Y, B

230 115
1. HomuHansHas eMKOCTh akkymyasiTtopos (C20) mo 1.75

65%* 65%*
B, Au
2. Pexomennyemoe KOTHYECTBO aKKyMYJIATOPOB 17 9%
HOMMHAJIBHBIM HampsbkeHuem 12 B, mt.
3. HomunansHOe Hanpsbkenue, B 204 108
4. Hanpspkenue 3apsiga, B or 234 mo 242 or 118 mo 125
5. Hanpsbxenue noazapsiaa, B 230 115
6. Hanpspxenue B koHIe paspsna, B ot 180 mo 192 ot 90 1o 95
7. Bpems pabotel ot Ab B aBapHitHOM pexXHME MpH 1* 1*
Toke Harpy3ke 30 A, yacoB, HE MeHee

* MOMKET U3MEHATHCS 110 Tpe6OBaHI/IIO HOTpe6I/ITeJ'I$I, B 3aBUCUMOCTH OT HOMHHAJIbPHOI'O BBIXOJHOI'O TOKAa M

HCOGXOZ[I/IMOFO BPEMCHH MOJJACPKKU OT aKKYM YJIATOPHBIX 6aTapeI71.

[Muranue mkadoB ocymecTBIsAETCS OT IBYX aBTOHOMHBIX UCTOUHHKOB TPeX(a3HOr0 HANPSKEHUS

MIEPEMCHHOI'O TOKA.

[Tapamerps! kauectBa 3nekTposnepruu mo 'OCT 13109 ¢ otknonenuem Hanpsbxenus miroc 10 %
munayc 10 % ot HoMuHanmpHOrO 3HadeHus nutatomieit cetu 380 B u mmroc 10 % mmayce 15 % ot

HOMHHAJILHOTO 3HayeHud 11 nurarolei cetu 400 B.

[13VY obecneunBaet clenytonue PexKUMbI paboTHI:

- 0a30BbIl pEKUM CTAOMIU3AIMK BBIXOJAHOTO HAIpPsHKEHUs HAa HOpManbHOM ypoBHE (90-120)B unu
(180-240)B, cooTBeTCTBYIOIIEM HaIPsHKEHHIO TTon3apsna Ab;

- PpeKUM cTaOWIM3allii BBIXOJHOTO HAIpPsDKEHHS Ha ToBbimieHHOM ypoBHe (90-135)B mmm (180-
250)B, cooTBeTCTBYIOIIEM HAIIPSHKEHUIO YCKOpEeHHOro 3apsna Ab;

- pexum crabunmzanuu Toka 3apsga AB (1-20) A, KOTOpblli aBTOMATHYECKH MpPEKpamiaercst MmpH
JOCTH)KEHUHU BBIXOJHBIM HaNpsKEHHEM HOPMAIbHOTO MITH MOBBIIIEHHOTO YPOBHS.

- PEXUM OrpaHHYEHUS TOKa BhIpsaMuTens Ha ypoHe (90-120) % oT HOMUHAIBHOTO 3HAYEHUSI.



B ycranoBuBmemcs pexume II3Y1 BrIOYeHO W HaXOOWUTCSI Ha HOPMAJIbHOM YpPOBHE
CTaOMIM3alMM  BBIXOAHOTO HampspkeHus; [13Y2 OTKII0YEeHO W HAXOAMTCSA B OKUMIAHHUM KOMaHIBI Ha
BKJTFOUEHHE 110 oTKa3y [13VY 1.

I13V obecrieunBaer:

1 ) Ilyck BBIIpSAMHUTENS C IJIaBHBIM HapacTaHWEM BBIXOJHOI'O HAIPSDKEHHUS 10 HOMHUHAJILHOIO
(BBICTABJICHHOT'0) 3HAYCHHS. BpeMst HapacTaHWs HaPsDKEHUSI peryinupyercs B mpenenax (5-30) c.

2) ABTOMAaTHYECKYIO CTaOMJIM3AIMIO BBIXOJHOI'O HANPSDKEHHUS B JHMANa3oHe peryiupoBanus 0e3
AbB ¢ Tounoctbio £0,5 % OT HOMHHAJIBHOTO (BBICTABJICHHOT'O) B PEKMME CTAOMIIM3AIMN BBIXOJHOTO
HaNpsHKEHUS HA HOPMAJIBHOM U MTOBBIIICHHOM YPOBHE MPH U3MECHEHUH:

- toka Harpy3ku oT 0 o 100 % HOMUHAIBHOTO 3HAYCHUS;
- TeMIlepaTyphl OKpyXkKarolei cpezsl oT mmoc 1 1o mitoc 35 °C.

3) ABTOMATHYECKYIO CTAOMIIM3AIMIO TOKa 3apsaa Ab B quamna3oHe peryiMpoBaHUsS € TOYHOCTBIO
+1 % OT BBICTABIICHHOTO 3HAYCHUS.

4) ABtomaTtnueckoe MoBTOpHOE BKiItoueHue [13Y mpu BOCCTaHOBIEHWH HAIPSsDKEHHS MHUTAOLIEH
CETH II0CJI€ €r0 UCUE3HOBEHHUS.

5) BO3MOXXHOCTh UTaHUS HAIPY3KU IMOCTOSIHHBIM TOKOM JI0 HOMHHAJIBHOTO 3HAYEHHS BBIXOHOT'O
toka ot 20 1o 100A ¢ perynupoBaHueM HANPsHDKEHUS 110 1. 3 TaOiMbl S ipu oTcoequHeHHon Ab.

6) Koapdumment mynscanuii UBbIX. IpH HOMHHANBHOW Harpyske W napauiensHoi padore [13Y
u Ab ne 6onee 2 %.

7) IYOT-2405 ¢ nByMsi TOJHOCTHIO HE3aBHCUMBIMHU KaHaJaMH OOCCIICUMBAET pacrpeiencHue
toka Mexxay [13V1 u [13Y2 ¢ oTknonenueM He 6onee 5 % npu u3meHenuu Toka ot 50 mo 100 %.

8) ABromarnueckuii myck 113Y2 npu otkaze [13V 1.
[lIkad ynpaBiaeHHs OnepaTHBHBIM TOKOM UMEET CJCAYIOIINE BU bl 3aIIHT;

a) 3alIMTy OT TIOBBIIIEHUS HANpsHKEHUs Ha Bxoje Beimpsamutens swime (115-120) % ot
HOMMHAJIFHOTO 3HaUEHH C JeMCTBHEM Ha OTKJIIOUEHHE C BhIAEpk Ko Bpemenu 2 ¢, ¢ AIIB I13Y npu
MOHIDKEHUH HAaNpsOKeHUd 10 BeMWYuHBl HUKe 115 % OT HOMHHAIBHOTO 3HAUEHHS C 3a/epKKOii
BpeMenu Ha Bmouenue (0-300) c;

0) 3ammMTy OT TMOHIDKEHHS HampspDKeHHs Ha BXoje Bbimpsimurtens Hiwke (75-80) % ot
HOMMHAJIFHOTO 3HaUEHHs C JeMCTBHEM Ha OTKJIIOUEHHE C BhIAEpk Ko Bpemenu 2 ¢, ¢ AIIB I13Y npu
MOBBIIIICHUN HAIPsDKEHUS 10 BeauuuHbl Oonee 80 % OT HOMHMHAJIBHOTO 3HAYCHHUS C 3aePKKOM
BpeMenu Ha Bmouenue (0-300) c;

B) 3alIUTY OT MOHWXeHMs HampspkeHus Ha Ab mmwxke (80-96) % 0T HOMHUHAIBHOTO HANPKEHHUS,
npu 3ToM Harpy3ska otkiroudaercs or Ab u 13V, a [13VY ocraercs B pabore;

T') 3aIUTY OT MOBbIIeHUs HanpsokeHus Ha AB Beime (105-115) % ot HanpsbkeHUs! CTa0HITH3aHN
Ha TIOBHIIIIEHHOM YPOBHE C JIEHICTBHEM Ha OTKIIIOUEHHE C BBIJIEPKKOM BpeMeHH 2 C;

1) 3aIUTy OT Meperpy3ku Mo TOKY BhIIpAMuUTENs; mnpu 3ToM [13Y orpanndnBaeT TOK Ha ypOBHE
(0,9-1,2)I nom= I Toxoorpanuuenus B Tedenne Bpemenu (0-60) MUH C JelicTBHEM Ha OTKIIOYEHHE,
ecIM Ieperpyska 3a 3TO BpeMmsl He ucuesaerl. llepexol B pE&XHUM TOKOOTPaHUYEHUsS JOJKEH
npoucxonuts Ha ypoBHe (1,05-1,1)] Tokoorpanuuenus;

€) 3aIIMTy OT MOBBIIIEHUS TOKA BBHIIPSIMUTENA BhIIIe 295 % OT HOMHUHANBHOTO 3HAYEHUS (3aLIUTY
ot K.3.) ¢ neiictBueM Ha OTKITIOUECHUE O€3 BBICPIKKH BPEMCHHU;

) 3aIIUTY OT TOHM)KEHUS HANpsKEHHs Ha BBIXOJE BhIMpAMUTENnsd Hibke 50 % OT HOMHHAIBHOTO
3HaveHus Tpu BrirodeHHOM [I3Y (HeucnpaBHocTh [I3Y); mpu 3TOM uepe3 5 ¢ BKIIOUAETCS APYToe
I13VY;

3) 3alIUTy OT 0OpbIBa (a3 MM MUTAHUS BBIIPSIMUTENS HECHMMETPUYHBIM BXOJIHBIM HaNpsKEHHEM
(mpu pa3HOCTH MEXKAY JIIOOBIMU JBYMS JHHEHHBIMH HampspkeHusiMu Oonee 25%), npu atom ABP
nepexmovaer [13Y Ha pesepBHbIii BBO, I13Y He oTkiIrodaercs;

M) 3aIIUTy OT BHYTPEHHUX KOPOTKHMX 3aMbIKaHMU c oTkirodeHueMm [I3Y or muraromieit cetu
BCTPOCHHBIMH 3AIIUTHBIMU YCTPOHCTBAMY;

K) CCJIICKTUBHYIO 3allIUTY OT BHCIIHUX KOPOTKUX 3aMbIKaHHI Ha OTXOJAIINX JINHUAX.



[Mpumedanue - [Ipu cpabaTeiBanuy 11000 3aMTHI ¢ oTKIIOoueHUeM [13Y 3aropaercs mamma HL1
“ABapus’, pacrnonoxkenHas Ha aBepu LIYOT u cyxumu KOHTakTamMH BbBLAAETCS AMCTAHIIMOHHBIHN
CUTHall.

B mikady mpeaxycMoTpeHa BHEIIHSSI CUTHATH3aUs (CyXHe KOHTAKThI):
1) neucnpaBHocTs cetu (I13Y He oTkiIIOUaercs);

2) nanpspkenne Ab min (I13VY He orkirouaercs);

3) camxenue conpotusienus n3omsinuu (I13Y He oTkmogaercs);

4) oburast aBapus (cpabaTbiBaeT npu oTkimoueHnu [13Y).

VY CTpolCcTBO KOHTPOIISI M30ISINY 1Kada cpabaThiBaeT MPH CHIKEHUN COTPOTHBIICHHUS M30JSAIINN
ornepaTHBHbIX 1eneit Hmke (15-20) kOm s mkada wa 230 B, (6-10) kOm ans mkada Ha 115 B.

kadel ynpaBlIeHWs] OMEPATUBHBIM TOKOM HW3TOTABJIMBAIOTCS C MECTHBIM YIIpaBICHHEM, H
o0ecreunBaloT TMCTaHIMOHHBIH MOHUTOPUHT TeKyIIuX napamerpoB (RS485).

kader ynpaBieHus ONEPaTHBHBIM TOKOM, KaK MPAaBHJIO, KOMILUIEKTYIOTCS HEOOCTyKHBACMBIMU
aKKyMYIISITOpHBIMEH OaTapesmu “Sonnenschein” (ctpana mpoucxoxienus ['epmanust) Tamna AS512 co
CpOoKOM CiyxObl 10 7 jet, aub0 A412 co cpokom ciayxObl 12-15 ner pasnuuHoii emkoctH. [lo
TpeOOBaHUIO TOTPEOUTENS] BO3MOXKHA KOMIUICKTAIMS CTAlMOHAPHBIMH CBHHIIOBO—KHCIOTHBIMH
HEOOCTY)KHBaeMbIMH C pEeKOMOMHANIMEH Ta3a aKKyMyJATOpaMH APYTHX MPOU3BOIUTENEH M CTpaH
MPOUCXOXKICHHS.

HaubGonee moapoOHO ¢ TEXHUYESCKUMHU
«TexHUUECKHX  YCIOBHUAX Ha IOKad  YIpaBJICHHS
TUK.435361.001TY».

BapuanTel ucnonHeHus npezacraBicHbl B ONpPOCHOM JIMCTE Ul 3akKa3a Inkada yHopaBiICHHS
onepatuBHBIM TokoM LITYOT cepuu 2405 TUIK. 435361.001TY (cm.Ilpunoxkenue 3).

XapaKTEepUCTUKAMH MOXKHO O3HAKOMHTBHCA B
OlEpaTUBHBIM TOKOM cepun 2405,

O6mue rabapuTHble pa3Mepbl IIKadOB YIPABICHHS OINEPATHBHBIM TOKOM cepuu 2405 B
VICIIOJTHEHUH 110 Pe3epBUPOBAHHUIO 1:

Twn Mabaputbl, MM Makc. MwuH. MwuH.
(LUxxB) Macca EMKOCTb K-BO
HETTO, Kr AB, Ay AB, WwrT.
LYOT-2405- 20-115-1-YXJ14 1110x500x1600 570 65 9
LYOT-2405- 30-115-1-YXJ14 1110x500x1600 570 65 9
LYOT-2405- 40-115-1-YXJ14 1110x500x1600 570 65 9
LYOT-2405- 50-115-1-YXJ14 1410x500x1600 800 65 18
LYOT-2405- 63-115-1-YXJ14 2420x600x1600 1600 65 36
LYOT-2405- 70-115-1-YXJ14 2420x600x1600 1600 65 36
LYOT-2405- 80-115-1-YXJ14 2420x600x1600 1600 65 36
LYOT-2405- 90-115-1-YXJ14 2420x600x1600 1600 65 36
LYOT-2405-100-115-1-YXJ14 2420x600x1600 1600 65 36
LYOT-2405- 20-230-1-YXJ14 1410x500x1600 770 65 17
LYOT-2405- 30-230-1-YXJ14 1410x500x1600 770 65 17
LYOT-2405- 40-230-1-YXJ14 1410x500x1600 770 65 17
LYOT-2405- 50-230-1-YXJ14 2220x500x1600 1600 65 34
LYOT-2405- 63-230-1-YXJ14 2420x600x1600 1600 65 34
LYOT-2405- 70-230-1-YXJ14 2420x600x1600 1600 65 34
LYOT-2405- 80-230-1-YXJ14 2420x600x1600 1600 65 34
LYOT-2405- 90-230-1-YXJ14 2420x600x1600 1600 65 34
LYOT-2405-100-230-1-YXJ14 2420x600x1600 1600 65 34

C coxpaHeHreM rabapUTHBIX pa3MEpOB B UCIIOJIHEHHUH 2 10 PEe3ePBUPOBAHUIO N3TOTABIMUBAIOTCS
mKagbl yIpaBiCHUs ONEPATUBHBIM TOKOM C HOMHMHAJIbHBIM BBIXOIHBIM TOKOM OT 20 mo 50A, mpu
9TOM MaKCHMallbHas Macca Bo3pacTaeT opueHTHpoBouHo Ha 70kr. B wucnommenmum 1 mo
PE3epBUPOBAHUIO BO3MOXKHO H3TOTOBIIEHHE YCTpoucTB Ha Tokd oT 20 mo 40A co cnenuaibHBIMH
rabaputHeiME pasmepamu -1210x325x1600mMm u60 1410x325x1600MM, 00ECHICUMBAIOIIMME KX
pasMmenieHne B pachpeieinuTenbHbix ycrpoiictBax Tuna KPYH, ¢ akkymynsrtopHbiME OaTapesMu
“Sonnenschein” émkocThio 55 1100 50 A/4 co cpokoM city:kObl 7 1 12-15 51€T COOTBETCTBEHHO.



2.3. Texuuueckre XapaKTepUCTHKH MIKada yrpapiieHus onepatuBHbIM TokoM [1TY OT-2406.
Illkad mnpenHasHaueH s MUTAHUSA TIeTel  MOCTOSHHOrO ToKa Hampsbkennem 220B B
paclpenenuTeNIbHBIX ~ yCTPOMCTBaX, CHCTEMax aBapHMHOIO IHUTAHMS, OCBEHICHUS, JPYTHX

norpedureneit B ycnosusix sxcruryatammu Y XJ14 mo TOCT 15150.

CTpyKTypa YCIOBHOIO 0003HAYCHHUS:

yoT llkad yrmpaBneHus: onepaTuBHBIM TOKOM
2 HKY ynpaBienusi, i3aMepeHus, CATHAJIM3AIIMN, aBTOMATUKU M 3alUThI TJIABHBIX IUTOB
yIpaBJIeHUs MOJICTAHITNH
4 HKY o01iecTaHIIMOHHBIX YCTPOWCTB
06 IMopsinkoBbIil HOMEp pa3padOTKH
XX HomunansHbIN BEIXOOHOH TOK 15...30A
230 Brrxognoe nanpspkenune 230 (180...240)B
YXJI Knumarudeckoe ucrogHeHne
4 Kareropust pazmerienus

[Mpumep 3ammcu ycinoBHOro obOo3HaueHwss MmKada ¢ BXOAHBIM HampsbkenneM 380B, 50T'm, ¢
HOMHUHAJBHBIM BBIXOJTHBIM HampspkeHueM 230B, HoMHUHAIBHBIM BEIXOAHBIM TOKOM 30A, 17151 TOCTaBOK
B CTPaHBI ¢ yMEPEHHBIM KIIUMATOM:

- B CTaHJapPTHOM HUCIIOTHCHUU:
«ka¢ ynpaenenus onepatuBHbIM TokoM LITYOT-2406-30-230-YXJ14, TUK.435361.003TY »

- B HECTaHJIAPTHOM HMCIIOTHCHHH

«xa¢ ympasnenus onepatuBHbIM TokoMm [IYOT-2406-30-230-YXJI4, TUAXK.435361.003TY, mo

OIPOCHOMY JTUCTY.
B CTaHAapTHOM HCIIOJITHCHUHU B COCTAB HIKaq)a YIIpaBJICHUA OIICPATUBHBIM TOKOM BXOIAT:

- mkad mnomzapsmHoro ycrporctea (II3V), cocrosmmit u3 aByx AC/DC BBICOKOYaCTOTHBIX
npeoOpasoBarenell SHEPTUH, C MHKPOIPOIECCOPHBIMA CHCTEMaMH KOHTPOJSL W yIIPaBIICHHS,
OCYIIECTBIISIONINX NMUTAaHUE HATPY3KH BBIMPSIMICHHBIM CTAOMIM3UPOBAHHBIM HANPSDKEHUEM, a TaKkKe
3apsi M Mo3apsil akKyMyJisaTopHoi 0atapen (AB);

- mkad c KOMIUIEKTOM akkymynsatopHbeix Oatapedr (Lllkad AB), ocymiecTBisrommx CHHXEHHE
MyJdbcalliii BBIMPSAMIEHHOTO HANpPSDKEHHS, KOMIICHCAIIMIO DHEPTOMOTPEOICHUsT TMPH MUKOBBIX
Harpys3kax, NpeBbIIalonmx MomHocTs [I3Y u, B ciyyae mepephlBOB B 3JIEKTPOCHAOKEHUH,
obecriedeHre Harpy3KH AIIEKTPOIHEPTH CH.

Kaxapiii u3 AC/DC BBICOKOYACTOTHBIX IMpeoOpa3oBaTelicii MUTAeTCs OT OJHOTO0 W3 ABYX BBOJIOB
Tpéx(]a3Hoil ceTn: OCHOBHOM M pe3epBHON. BrImpsmiiEHHOE HampspkeHHE ¢ BBIXO/a Ipeodpa3oBaTens
qyepe3 pa3IeNuTeNbHBIA oA 1 o0Imui it 00oux mpeoOpa3opareneil crioaxuatommii LC-GumbTp
noctynaer Ha BeixonHble mmHbl +Ud, -Ud. Tloakmouenue Harpy3ku K BbixoqubiM muHaMm +Ud, -Ud
ocymiecTBisercs: KoHtakTopom. [Ipu mycke mkada ympaBiieHHsI OMEpaTHBHBIM TOKOM BKITIOYAETCS
npeoOpaszoBareib, MUTAIOIINICA OT OCHOBHOW ceTw. [Ipu BBIXOJe HANpsDKEHUsT OCHOBHOW CETH 3a
MIPEeIeNbI JIOITYCKa 3aImycKaeTcsi mpeoOpa3oBaTeb, MUTAIONIMICS OT pe3epBHOI ceTH. B cnydae orkasza
pE3epBHON CETH NMUTaHHE HATPY3KH MEPEXOIUT Ha aKKYMYJISTOPHYIO OaTapero.

[lkads! ympapieHus: onepaTUBHBIM TOKOM cepur 2406 BBIMYCKAIOTCS ¢ HOMHUHAJIBHBIM BBIXOIHBIM
tokoM 15, 20, 30A. [anee B Tabnume 7 mNpuUBEACHBI TEXHUYECKHE XapaKTEPUCTUKU IIKa(OB
yIpaBieHHs ONepaTUBHBIM TOKOM cepun 2406.




Tabumma 7.

BxonHble XapaKTEpUCTUKU:

Bennuuna
HaunmeHoBaHMe nokasarens
roKa3aTens
HomuHansHOe JIMHETHOE HanpsbkeHne, 3-X ¢asnoe, B 380
Jlonycrumbie KoJieOaHUs BXOIHOTO HapsDKEHUs, Yo -10; +10 (-15; +10)
HomunanpHas gacroTa, I'm 50
Konebanus 4acToThI, AOMYCTUMBIC, Y0 +5
HomunanbsHast morpebisieMast MOIIHOCTE , KBA 9,22
HoMuHanbHBIH BXOIHOH TOK, A 13,25
Koa¢ddunument noneznoro aeiicTBrs B HOMUHAIBHOM PEXXKHME, 85
%, He MeHee,
Koaddunment momHocTH, COSQ, HE MeHEe 0,856
BbIxoHBIE XapaKTEPUCTHKH:
Bennuuna
HaunmeHnoBaHue nokasarens
roKa3aTens
HomunansHOE BRIXOJHOE HampshKeHue, B 230
HomuHanbHBINA BEIXOJHOM TOK, A 15, 20, 30
Jlnamna3oH peryaupoBaHus BEIXOJAHOIO HAIIPSDKEHMS HA HOPMaJIbHOM YPOBHE 180-240
(pexum «logzapsn»), B
Jlnamna3oH peryaupoBaHus BEIXOJHOIO HAIIPSDKEHMSI Ha TOBBIIIEHHOM YPOBHE 180-250
(pexxum «3apsn»), B
TouyHOCTh CcTaOMIM3AIMK BRIXOAHOTO HanpsbkeHus 113V B ykazaHHOM +0,5
JMara3oHe peryJmpoBanus, He ooiee, %
JlnamazoH perynupoBaHus TOKa 3apsga Ab B pexxume crabuinnzanum or 1 mo 30
ToKa, A
TouHOCTh cTaOHIM3aMK TOKA 3apsana AB B pexume cTabMIIM3aK TOKA B +1
YKa3aHHOM JIMana3oHe peryjnpoBanus, He oomee, %
KoaddunumenT nynbcanuy BBIXOAHOTO HAPSHKEHHSI TPU HOMHHATIBHOU +2
Harpyske U napamienbHoit padore [13V u AB, He 6onee, %
Jlnana3oH peryaupoBaHus MaKCHUMAJIBHO JIOMYCTUMOIO TOKAa B PEXUME (0,9-1,2) Inom.
TOKOOTPaHUYEHUS
Cucrema 3apsana Ab DIN 41773 (I/U)
KoanyecTBO OTXOIAIINX JIMHAH 12*
* MOXKET U3MEHSTHCS 110 TPEOOBAHUIO MTOTPEOUTENS
TexHnnyeckue xapakrepuctuku Ab
HaunmeHnoBaHue nokasarens Bennuuna
ToKa3aTesns
HomunanpHas eMKkocTh akkymynaTopoB (Cyp) 10 1.75 B, A-u 55%
Pexomennyemoe KOTH4YECTBO aKKyMYJISATOPOB HOMUHAJIBHBIM HANPSKEHUEM 17%*
12 B, mT.
HomunaneHoe HanpsbkeHue, B 204
Hanpsixenue 3apsaa, B ot 234 no 245
Hampsokenue nonzapsna, B 230
Hanpsikenue B koHLE pa3psiia, B 184
Bpewms pa6otel o Ab B aBapuitHoM pexumMe pu Toke Harpy3ku 30A, 4, 1*
HE MeHee

* MOXKET U3MEHSTHCS 110 TPEOOBAHUIO MTOTPEOUTENS




B mikady nmpeaycMoTpeHa BHEIIHSS CUTHATIM3ALUs (CyXHe KOHTAKThI):

1) 00 obOpriBe (a3
2) Hanpsbkenue Ab MuH. 0e3 orkmouenus [13Y
3) O CHWXCHHH COIPOTUBIICHHUS H3OJIAIMH IIeTeh
OIIEPaTUBHOTO TOKA

4) oOimas aBapus ¢ otkiroueHuem [13Y

JMCTaHIMOHHBIT MOHHMTOPUHT Tekymmx mnapamerpoB LIIYOT-2406 ocymectBisercs depes
untepdeiic RS-485. Cucrema ynpaBiaenus II3Y oOecneunBaeT CleAyIOIIMEe BHABI 3allUT
BeIIpAMuUTENs U Ab:

— 3aIUTY OT MOBBILIEHNUS U TOHWKEHUSI HAIIPSDKEHUS Ha BXOJI€ BBITIPSIMUTEIS;
— 3alIUTYy OT MOHIKeHUs HanpsbkeHnd Ha Ab Hixe 80-90 % oT HOMUHAIBHOTO HATIPSDKEHHS;

— 3alUTy OT MOBBIIICHUS HanpsbkeHus Ha Ab Bbime 105-115 % ot HanpsbkeHus cTaOMIM3alMM Ha
MTOBBIIIIEHHOM YPOBHE;

— 3aIIUTY OT MEePErpy3KH M0 TOKY BBHITPSIMUTEINS,

— 3alIUTY OT 3HAYUTEILHOTO MOBBIIIEHHS TOKA BBIIPSIMUTENS OT HOMUHAJIBHOTO 3HAYeHUS (3aLIUTY OT
K.3.);

— 3aUTY OT MOHIKEHUS HANPSKEHUS Ha BBIXOJIE BBIIPSIMUTENS IIPU BKIFOYEHHOM BBITIPSIMHUTEINE;

— 3aIIUTY OT 0OpbIBa (pa3 WM MUTaHHUS BHIIPSIMUTENS] HECHMMETPHUYHBIM BXOIHBIM HAIIPSDKEHHEM.

— CEJIEKTUBHYIO 3aIlIUTy OT BHEIIHUX KOPOTKHX 3aMBIKAHUI HA OTXOAALINX JIHMHUSX.

— aBapuiHOE OTKIIFOYEHHE KHOIIKOW aBapUMHON OCTaHOBKH.

kadsr ynpapieHus: onepaTiBHBIM TOKOM, KaK MPaBUIIO, KOMILIEKTYIOTCS HEOOCTy>KUBAEMbIMH
aKKyMYIISITOpHBIMEH Oatapesmu “Sonnenschein” (crpana mpoucxoxienus ['epmanust) Tuna AS512 co
CpOKOM CiyxObl 10 7 jet, aubo A412 co cpokom ciayxObl 12-15 ner pasnuuHoii emkoctu. Ilo
TpeOOBaHUIO TOTPEOUTENS] BO3MOXKHA KOMIUICKTAIMS CTAlMOHAPHBIMH CBHHIIOBO—KHCIOTHBIMH
HEOOCTY)KHBaeMbIMH C pEeKOMOMHANIMEH Ta3a aKKyMyJATOpaMH APYTHX TMPOU3BOIUTEIEH M CTpaH
MPOUCXOXKICHHS.

HauGonee mnoapoOHO ¢ TEXHUYECKUMH XapaKTEepUCTHUKAaMH MOXKHO O3HAaKOMHUTBHCS B
«TexHUYeCKHX  YCIIOBHAX Ha Imkad  yHpaBieHHs  ONEpaTHBHBIM  TOKOM  cepun 2400,
THUJK.435361.003TVY».

BapuanTtel ucnonHeHus npeacraBicHbl B ONpPOCHOM JIMCTE Ul 3aKa3a Inkada yHIpaBlICHHS
onepatuBHBIM TokoM LITYOT cepuu 2406 TUIK. 435361.003TY (cm.Ilpunoxkenue 3).

Obmue rabapuTHble pa3Mepbl IIKA(OB YIpPABICHHS OINEPATHBHBIM TOKOM cepuu 2406 B
CTaHIAPTHOM HCIIOJTHEHUH:

Tun IabapuTsl, MM Makec. MuH. MuH.
(IIxI'xB) Macca E€MKOCTh K-BO
HETTO, KT Ab, A/4 Ab, .
IYOT-2406-15-230-YXJI4 1210x325x1600 670 55 17
IYOT-2406-20-230-YXJI4 1210x325x1600 670 55 17
IYOT-2406-30-230-YXJI4 1210x325x1600 670 55 17

B craHgapTHOM HCHOMHEHMM MIKA(bl YIPABICHUS ONEPATUBHBIM TOKOM KOMIUICKTYHOTCS
aKKyMYIISITOPHBIMH OaTapesMu EMKOCTbIO 55 A/d co cpokoM cinyxObl 7 ner. BoszmoxHa
KOMITJICKTaIUSI aKKYMYJIATOPHBIME Oatapesmu EMKOCThio 50 A/4 co cpokoM ciy:k0bl 12-15 ner, npu
3TOM o01IHe rabapuTHBIC pa3Mepbl cocTaBsT - 1410x325x1600MmM.




2.4. PexoMeHIAIIMU IO TPUMEHEHUIO Pa3IMYHBIX THIIOB IIKA(OB yINPaBICHUS OINCPATHBHBIM TOKOM
cepmii 2405 u 2406.

Kak ormeuanoce paHee, mocTtosiHHas Harpy3ka i riaBHeix cxeM KTIIB 35/6(10)kB,
ONMMCAaHHBIX B pasnene 1.1, kak mpaBwuio, coctaBisieT mopsiaka 5-10A. B cBsasu ¢ gem, it
paccmatpuBaembix KTIIB 35/6(10)kB  moxHO pexoMenmoBath k npumeHeHuto cucrtemy COIIT nHa
OCHOBE CIIEIYIOIIHX IKa(OB yIIpaBIeHHs OepaTUBHBIM TOKOM:

- IIYOT-2405-20-230-1(2)-YXJ14;
- IIYOT-2406-20-230-Y XJ14;
- IIYOT-2405-30-230-1(2)-YXJ14;
- Y OT-2406-30-230-Y XJI4.

Bonee mnpemnmoutuTeneH BapUaHT UCIIONHEHUS MKada yIpaBICHHs OMEPaTUBHBIM TOKOM CEPUH
2405 1o pe3epBUPOBAHUIO 2, C JABYMS IOJTHOCTHIO HE3aBHCHUMBIMH KaHAJAMHA TMUTAHUS U JBYMS
CHJIOBBIMH TpaHchopMmaropamu, mockoyibky B ycnoBusx KTIIb nepBwiii 1 BTOpoH KaHAbl MUTAHUS
MOJIKJIIOYCHBI, COOTBETCTBEHHO, K ceKiuu Nel u cexkumu Ne2 mura cooctBerHbIX Hyx 1 0,4xB (ILICH).
Cxema IIICH Brimonnena ¢ Bo3Mo:xkHOCTBIO ABP cekimonnoro aBromara 0,4kB. PabGora cekimit
0,4xB mpemycMmaTpuBaercs MO cXeMe HESBHOTO pe3epBa oT AByX TpaHchopmaropoB CH. Ilpu
OTKJIIOYEHUH OJHOr0 M3 aBToMaToB BBoja 0,4kB aBTOMaTHdecky BKITIOYAETCS CEKIIMOHHBIA aBTOMAT
0,4xB 1 nogaér HanpspKeHHe Ha 00€CTOYEHHYIO CEKITHIO.

TakuM 00pa3oM, MOXKHO BBIICIUTh CIICAYIOIIME OCHOBHBIC KpuTepuu Bbibopa COIIT:

1) Ilpumenenne IIYOT ¢ HOMHHaJIBHBIM BBIXOAHBIM TOoKOM 30A sBisiercs Oonee
MPEANOYTHTENBHBIM JIJISi OTBETCTBEHHBIX MOTpeOHTENeH, HAlpUMep, TPaH3UTHBIX (IMPOXOAHBIX HIIH
y3710BbIX) ToAcTaHIUN 35kB, yepe3 MIMHBI KOTOPBIX OCYIIECTBIIAIOTCSA MEPETOKH MOIIHOCTH MEXIY
OTACNBHBIMA TOYKAMH CETH. B OCTampHBIX ciaydasx (TymHKOBBIE MOACTAHIIMH 35kB) BO3MOXKHO
npumenenne IIIYOT ¢ HOMUHAIBHBIM BBIXOAHBIM TOKOM 20A.

2) IIpumenenme IIYOT ¢ npomomHuTeNnbHOM omIMed «/IUCTAaHIMOHHBII MOHUTOPHUHI
ONpAaBlIaHHO, €CTM Ha TOJACTAaHIMK €CTh (WIH IUIAaHUpPYeTCcs) HEoOXOAMMOCTh 00ecleunBaTh
JMCTaHIIMOHHBI MOHUTOPUHT TEKYIIMX MapaMeTPOB MmocpesicTBoM nudposoro narepdeiica RS485.

3) Ipumenenue LIYOT cepun 2405 co cHenualbHBIMM MHHMMAJIbHBIMH  T'aOapUTHBIMU
pasmepamu au6o LLIYOT cepun 2406 pexkomenayercs mis ycraHoBku B KPYH K-59Y 1(XJI1), nu6o
AHAJIOTMYHOM 000PYIOBaHUH, KOT/Ia OrPaHUYCHHBIC YCIOBHS Pa3MEIICHHS HE MO3BONISIOT MPUMEHHUTD
mKagbl yIpaBIeHHUS ONIEPATHBHBIM TOKOM ¢ OOBIYHBIMH ra0apUTHBIMH pa3MepaMu

Pa3HuIla B CTOMMOCTHBIX IMOKa3aTensx MKa(poOB YIPAaBICHUS ONEPATUBHBIM TOKOM C BBIXOJHBIM
TokoM 20 u 30A Ha cTaHIapTHOE BpEMsl MOIJEPKKH, HE3aBUCHMO OT CEpUH, NIPU BHIOOpE TeX HIIN
WHBIX Ta0apUTHBIX pa3MepoOB, HCIONHEHUS 110 PE3CPBUPOBAHMIO,  JOMOJHUTEIBHBIX OMIIUN
HE3HAYMTENbHA, YTO MO3BOJIIET CBOOOIHO MOI0MPATh HEOOXOIUMYIO KOH(DUTYpaIIHIO.



2.5. BeIOOp aKKyMyJSATOpHOM OaTapeu.

Komiuiexktno co IHKa(I)aMI/I YIpaBJICHUA OIICPATUBHBIM TOKOM IIOCTABJIAIOTCA aKKyMYJIATOPHBIC
Oarapen. OOBIYHO 3TO aKKyMYJIATOpHBIC Oatapen «Sonnenscheiny» (cTpaHa mpoucxoxaceHus ['epMaHus)
tumna A512 co cpokoM cityx0sl 110 7 JieT, 11060 A412 co cpokoM citykO0bl 12-15 jeT pa3nuyHOl eMKOCTH.
Jlomyckaercsi yCTAaHOBKa aKKyMYJISITOPHBIX OaTapell APYTUX THUIIOB M IPOM3BOUTEIICH.

AKKyMyIsiTOpHAs Oatapes TOJDKHA o0ecreunBaTh HOMUHAIIBHBIN TOK B HArpy3Ke He MeHee | yaca
(mo THUIXK.435361.001TY, TUIK.435361.003TY) mnmm He MeHee 2 dYacoB (B COOTBETCTBHHU C
HOpMaMI/I TEXHOJOTHYCCKOIo IPOCKTHPOBAHUSA HOI[CTaHI_[I/Iﬁ MEPEMCHHOIO TOKa C BbBICHIMM
HanpsbkeaueM 35-750kB CO 153-34.20.122-2006).

DNeKTpuYecKue mapaMerpbl akkyMyasiTopoB tuma A512 npusenens! B Tabmuie 8.

Ta6mumna 8.1.
Pa3psannblii TOK aKKyMyIATODHOM GaTapeu. A (Ipy KoHeuHoM Hanpsbkenny 1.80 B/anement)
Tun 30 muH 1 gac 2 yaca 3uaca | 5uyacoB 8 yacos
A512/55 55,8 38,0 H/11 15,4 10,2 6,76
A512/65 56,21603 41,1 25 17,6 11,9 8,0
A512/85 94,7 62,5 36 25,1 16,4 10,8
AS512/115 118,5 70,7 42 28,6 17,7 13,0
Paspsianbiii TOK akkyMyJsiTopHOH Oataper, A (pHu KOHeYHOM HanpspkeHun 1,85 B/anement)
Tun 30 muH 1 yac 24vaca | 3uaca | 5uacos 8 qacoB
A512/55 51,6 36,4 H/11 15,0 9,9 6,63
A512/65 51,9 38,1 23,5 16,8 11,4 7,7
A512/85 87,1 58,9 35 24,1 15,8 10,5
AS512/115 110,6 66,9 41 27,5 18,0 11,6

BrixonHoe HanpsbkeHHne 0atapen u3 17 akKyMyJIaTOPOB B KOHIIE paspsiaa 1o 1,80 BonbT/OnemMeHT
COCTaBHT:

Ussix.=1,8%6*17= 183,6B

B mxadax ympamieHusi onepatuBHbIM TOKOM cepuid 2405 u 2406 B kadecTBe HOMHHAILHOTO
BbIOpaHo Hampspkeane 230B (B cepum 2405 Takke Bo3MokHO 115B), koHewHas Toduka paspsija
coorBerctByer (,8Unom.=184B. Takum o0pa3oM, KOHEYHass TOYKAa paspsja COOTBETCTBYET
PEKOMEHIOBAHHOW TPOU3BOINTENIEM aKKyMYJISITOPOB, EMKOCTh OaTaper MCIONIb3YyeTcsl MONHOCThIo. U3
Tabnuiel 8.1. BUIHO, 4TO B TeueHUE | yaca HOMHUHaIbHBIM TOK 30A mpu KOHEYHOM HamnpsbkeHuu 1,80
Bonbr/Onement u 1,85 Bonber/OnemeHT obecneunBaroT, kak Oatapen AS12/55, tak u AS512/65. Idns
MUTaHUS Harpy3KHd B Te€4YeHHE 2 4acoB HOMHUHAJIBHBIM TOKOM 30A mpu KoHeyHOM HampsikeHud 1,80
Bonbr/Onement u 1,85 Bonbt/OnemeHT Tpebyercs 6atapes AS12/85.

DNeKTpudecKkue mapaMerpbl akkyMyasiTopoB Tuma AS12 npuBenenst B Tabnuie 8.2.

TaGuuma 8.2.
Pa3psainblii TOK aKKyMyIATODHOM GaTapeu. A (Ipy KoHeuHoM Hanpsbkenny 1.80 B/anement)
Tun 30 muH 1 gac 2 yaca 3uaca | 5uyacoB 8 yacos
A412/50 48,0 30,9 18,5 13,6 8,8 5,9
A412/65 56,2 41,1 20,4 17,6 11,9 8,0
A412/85 77,9 46,6 29 20,0 13,5 9,4
A412/100 90,2 54,3 32 243 16,7 11,9
Paspsianbiii TOK akkyMyJsiTopHOH Oatapen, A (Ipu KOHEeYHOM HanpspkeHud 1,85 B/anemenT)
Tun 30 muH 1 yac 2yaca | 3uaca | 5uacos 8 qacoB
A412/50 43,8 28,6 17 12,8 8,4 5,6
A412/65 51,9 38,1 24 16,8 11,4 7,7
A412/85 70,6 44,2 27,5 19,2 13,0 9,1
A412/100 79,8 49,0 31,0 22,6 15,8 11,4




W3 Ttabmuier 8.2. BHAHO, YTO B Te€YeHHME | dYaca HOMHUHANBHBIM TOK 30A mpu KOHEYHOM
Hanpsbkeauu 1,80 Bonbptr/Onement obecnieunBaer Oatapes A412/50, npu KoHEYHOM HamnpspkeHUH 1,85
Bonbr/Onement - Oatapes A412/65. s obecriedeHUS HOMHHAJIBLHOIO TOKAa B TEUCHHE 2 YacOB B
Harpy3ske 30A kak nOpud KoHeuyHOM HampspbkeHun 1,80 BoabT/DneMeHT, Tak M Ipd KOHEYHOM
Hanpsbkenun 1,85 Bonbt/Onement obecrieunBaet 6atapes A412/100.

[Ipu pasmemiennn Ab HeoOXOAMMO YYHTHIBATH TpeOOBAaHWS HOPMATHUBHOH JIOKYMEHTAIlUH, B
coorBercTBUU ¢ [1] m. 4.4.18: “PaccrosiHue OT aKKyMyJISITOPOB JIO OTOIMUTENBHBIX MPHOOPOB JOIKHO
ObITh HEe MeHee 750 MM. DTO paccTOsSHHE MOXKET OBITh YMEHBIICHO TPU YCIOBHUH YCTAHOBKH TETJIOBBIX
9KpaHOB M3 HECTOPAEMBIX MaTepHajoB, NCKIIOYAIONIUX MECTHBIM HarpeB akKyMyJIsITOPOB .

Pacuernbim it BeiOopa Ab siBisieTcst aBapHiiHBIN peskuM, Korja OaTapes IpUHUMAET Ha ceOs BCIO
aBapUilHyI0 Harpy3Ky. XapakTE€pHOW BEIMYMHON I aKKyMyJsaTopa SBJISIETCS €ro €MKOCTb, WIIH
KOJTMYECTBO DJIEKTPHUECTBA, KOTOPOE AKKyMYJISATOpP CIOCOOCH OTAATh MPU OINMpPEIENICHHBIX YCIOBHIX
paspsza, a MIMEHHO TOKE, TEMIIEpaType 3JIEKTPOJINTA U NIPENEIbHOM HANPSKEHUU.

EMKOCTh akKymyssTOpa 3aBUCHT OT THIIA TUIACTHH, UX Pa3MEPOB U YMCIIA, & TAKXKE OT IUIOTHOCTH
u o0beMa DJJCKTPOJINTA, TEXHUYECKOr'O0 COCTOSHHS aKKyMyJsiTopa M YCIOBHH ero paboTHl,
MPEIIECTBYIOMINX Pa3psay.

3aBUCHMOCTh €MKOCTH aKKyMVJSITOpa OT TEMIIEPaTyphl OOBSCHSIETCS HM3MEHEHHEM BSI3KOCTH
anekTponuTa W ckopoctd auddysun. C MOBBIIIEHHEM TEMIEpaTypbl  YMEHBIIAeTcs BS3KOCTD,
YBENUYUBaETCsl CKOopocTh quddysuu. [Ipu nmoHmxkenun, Ha000POT, CKOPOCTh AUPPY3UH YMEHBIIAETCS,
MOJISIpU3aIsl  YBETTMUMBACTCS M HANpsDKEHWE  aKKyMyJsTopa CHipkaercss  Obictpee. s
YIOBJICTBOPUTEIBHON paboThl AB cylllecTBEHHO BaXKHO, 4TOOBI TeMIlepaTypa B IOMEIICHHUU ObLIa B
npenenax or +10 mo +25°C .

EMKOCTB akkyMyJiATOpa — 3TO HE CTPOrO OINPECIECHHAs BEIMYMHA, OHA H3MEHSETCS B TEUCHHE
CpOKa CIy»Obl U IIPH MPaBUIBHON SKCILIyaTallMK yAEPKUBACTCS OJU3KONH K MaKCHMMAaJIbHOW B TEUCHHUE
OorpIIeit YacTh CpoKa CITy>KOBI.

Eme omHo#t xapakTepHOi BemnuuHOM A Ab SBisieTcs ee BHyTpEHHEE CONPOTUBIICHHE, KOTOPOE
MPEACTABIIAET COOOH CyMMY COINPOTHBJICHHH BBIBOJHBIX 3a)KUMOB, MEKIJIEMEHTHBIX COCIUHCHHIHA,
JJEKTPOAOB,  BJIEKTPOJIUTA, CENAapaTOpOB M CONPOTUBIICHMS, BO3HUKAIOIIET0O B  MeECTax
COIIPUKOCHOBCHHMSI 3JICKTPOJIOB C JICKTPoauTOM. UeM Oosbiiie eMKOCTh AB, TeM MeHbIIIe ee BHYTPEHHEE
conpotuBicHre. C MOHIKEHUEM TeMIIEpaTyphl U 0 Mepe paspsana Ab ee BHyTpeHHEe CONPOTUBIICHHUE
pacrer.

ITpu BEIGOpe emkocTH AB permaronM yCIOBHEM SBJISIETCS HE KOJIHWYECTBO 3JCKTPHUECTBA,
KOTOPO€E aKKyMYJIATOP CIHOCOOEH OTIaTh B TEUEHHME PAaCUETHOrO BPEMEHH, a HAPsOKEHHE Ha 3a)KMMaXx
aKKyMYJIsITOpa, Onpeaessioiiee padoTocnoco0HOCTh TPUEMHHUKOB SHEPTUH.

Ecnmu B cocraBe Harpy3ok mmerorcs Bbikimrodatenu 6(10) u 35 kB, To mpu Beibope Ab HyKHO
PYKOBOACTBOBATLCA CICAYIOMMNMU NCXOOHBIMHA JJAHHBIMU!

1.3aBoxe! — m3roroButenu Beikmouateneit 6(10) u 35kxB B cootBerctBuu ¢ I'OCT usroraBiamBaioT
ANIEKTPOMArHUTHBIC TPHUBOABI C OTKIIOHEHHEM HANPSDKEHHS, JIS AJIEKTPOMATHUTOB BKIIOYEHHS, B
npeaenax or 85% mo 110%Unom. Takum o00pa3oM, MHUHHMAalTbHOE HANpPSXKEHWE Ha  MPHBOJE
BBIKJTIOYATEIIS JJIS1 €r0 HOPMAJIBHOW paboTHI TOJKHO OBITh He MeHee 187B.

2.PexomeHioBaHHAS TPOM3BOJUTEISIMU aKKYMYJISITOPOB KOHEUHAs! TOUKa pa3psja Mpu KOHEUHOM
HanpsbkeHun 1,80 Boinb1/DneMeHT cocTaBuT:

Usbix.=1,8%6*17= 183,6 B, uto 3aBenomo MenbIie 187B, HeoOXoaumoro ajs BeikiIouateneit 6(10) u
35 kB nake 0e3 ydera nmajieHus HaNPsKCHUS B TPOBOJIAX.

3.BIIYD (n.3.4.5) ykassiBaetcs: “/[is nemnei onepaTHBHOIO TOKA MOTEPH HAMIPSHKEHUS OT
WCTOYHUKA IMUTAHUS JOJKHBI COCTABIIATH JIO DJIEKTPOMArHUTOB YIPABJICHUS, HE HMEIOIINX (POPCUPOBKH
- He 6onee 10% npu HanbombieM Toke Harpy3ku”. Janusie 10% pacnpenenstorcs: Ha MOTEPH B
TPYIIOBOM U MHINBUIYaTbHOM KaOessiX.

4.B xauecTBe MCXOMHBIX JaHHBIX 3aJaHO HANPSDKEHUE HA BBIXOMAHBIX KIEMMaX aKKyMYJSITOPHOM
Oatapen, HaXOIAIICHCS 10T HOMUHAIBHON HAarpy3Koii:

UAB:E-IHOM*RA];, rac

Uap — HampsiKEHHE Ha BBIXOTHBIX KiieMMax Ab;



E — D/1C Garapenu;
[HOM — HOMUHAJIBHBIN TOK HATPY3KH;
Ras— BHyTpeHHee conporusienue Ab.
Ortciona cienyer, 9YTO IPU pacuere MoTeph MaJeHne HAPsHKeHNU Ha BHYTPEHHEM CONPOTUBIICHUH
Ab y4uTBIBaTH HE HY)KHO.
5.B obmem ciryuae HanOONBIINN TOK HATPY3KH paBeH CYMME TOKOB: TOKa HOMUHAIBHOTO M TOKA
BBIKJTIOYATES.

Pacuér émxoctn Ab MOXXHO BBITIOTHUTD 110 Pa3psAHBIM TabnuiaM (Uit KOHEYHOr0 HANPSHKEHHS
paspsaa 1,8 B/aneMeHT) mis MakCHMMalbHOTO 3HAYCHHS TOKAa HAarpy3kd Imax M 3KBHUBAJICHTHOIO
BpEMEHH aBapUHOTO pEeKUMa (OKB B COOTBETCTBHH C POPMYITOH

HOCH.

08 ) raﬁap
e I

max

I, T,

rue:

Imoct. — mpuBenEHHBIN YCTAaHOBUBILIHUIICS TOK aBapUHOTO peXuMa, A;

Tk — TemrnepaTypHbIil KOAPPHUIHMEHT EMKOCTH, 3aBUCSIIUI OT MUHIMAJIbHO BO3MOKHOM TEMITEpaTyphl
B aKKyMYJISITOpHOM TToMeniennu (pu temmneparype 20°C npuHIMaeTcs paBHbIM 1);

0,8 — ko3 punmenT Emroctu OaTapen B KoHIIE cpoka ciyxObl (80% oT HOMUHAIILHOK);

taBap — BpeMsl aBapuifHOTO pexumMa, (2 gaca);

Imax — makcumanbHbIi cymMmMapHbIil Tok (Imoct. + Itomy.)=(30+100) A.

B o0miem cirydae Imoct.=30 A.

Takum 00pa3om, BeNUYMHA YKBHBAJICHTHOTO BPEMEHU aBapUIMHOTO PeKKUMa OyJIeT COCTABIISTH:

w 120000

fow = - =34,62 mun ~ 358uUH.
1304

T.e. HeoOxoauMo 1000paTh AB KoTOpas MoxeT oTaaBaTh TOK cuiiod 130A B TeueHue 35 MuH,
MPY KOHSYHOM HaIpsDKeHUU paspsaaa He meHee 1,80 B/aneMent. MoiHoCTh pa3psiia COCTaBUT

P=U*1=10,8*130=1404Bm, rneU=1,8*6=10,8 B

[To TexHMYECKUM ITaHHBIM akKKyMyssaTopoB (cMm. Tabmuimy 8.1.) Buano, uto Ab THma A512/115
eMKOCThIO 115AXY He MOXKET 00ECIICUUTh BCKO aBapUitHYIO HArpy3Ky, €CJIM BKIIOUYCHUE BBIKIIOYATEIS
35kB ¢ IB=100A mnpomzoitner mo wucreueHnn 120 MHH, YTO HE YJOBJIETBOpSET TpPeOOBaHHAM
HOPMaTHUBHON JOKYMEHTAIUH.

Y4uThIBas HEAOCTATOK MOITHOCTH M IL.IL 1, 2 MCXOJHBIX JaHHBIX, HEOOXOIUMO YBEIUYHUTH 10 18
IIT. KOTUYECTBO aKKyMYJIsITOPOB B Ab.

B sTOM cityyae MOIIHOCTB pa3psaa Ha OAWH aKKyMYJISTOP COCTaBHUT
1404 Br*17/18=1326 Br,
4TO 00eCcIeurBaeT BCIO aBapUiHyI0 Harpy3Ky, B TOM YHCIIe BKIIOYEHHE BhIKIIoUaTesns 35kB ¢
I3B=100A, koTopoe nmpousoiiaer mo ucreueHuu 120 MuH.

BriOpannyto akkyMyJIsiTOpHYIO 6aTtapero B coctaBe 18 mr. A512/115 (unu 18 mr. akkyMyssITopoB
tina A412/180) mpoBepuM 1O YCIOBHIO JOMYCTUMOIO TaJeHHS HANpPSDKEHHS B COCTUHHUTEIBHBIX
MPOBO/AX, B COOTBETCTBHU C MCXOJHBIMHU JIAHHBIMH U (popMyiiaMu, puBeeHHBIMI B TUTIOBOW paboTe
«Opranmzanus 1eneid oneparnBHoro Toka =220B mis KTIIB35/6(10)xB ¢ ucnonb3oBanuem mkadon
ynpasnenust onepaTuBHbIM TokoM (LLIYOT) cepuit 2404, 2405, 2406 mpousBonctBa OAO «3aBon
«uBeptop». 10408T™M-T1r.», BeimonaenHoi @umanom “OCII-HH-COU” r. H-Hosropon



HOTepI/I Ha OIIMHOBKEC COCTaBAT:

2xLpp oy + Inoer) 100%:

AU, % =
ous ™ yXUHOM XSHP

rae: Lpp - JuHa IIUHEL , M;

2,
Stp - CeUeHHE IHUHBI , MM

M

Y - yAelbHas NPOBOANMOCTh MPOBOAHUKA,

—
an” - Om

2%x20x110

= ——100%=0,4% - mnoTepH B OIIHHOBKE,
57=220x 35

AU oy %

ITorepu B mpoBogax cocTaBsT

25 L (T + Lnoer ) 100%:

AU % =
e }/XUHOM ><SHP

rae: Lyp - nmuHa mpoBoanuka coenunsroniero Ab ¢ IIIYOT, wm;

Sp - cedenne npoBonHuka coequustoniero Ab ¢ IIIYOT, MM

Y - yIenbHas MPOBOJMMOCTh TIPOBOIHUKA, qM :
MmO
N 2x5x110 o N
AU % =—""—""-100%=0,2% - mnoTepu B NpoBOAL, COSAMHAMLIEM LIKaf
57 x 220 x 35

Ab u wkad IIVOT;

[Torepu B Kabesne COCTaBSIT:

2xL .

xkab X Lrcromu 100% :
¥ * Upepg X Sgap

AU, % =

rae: Liap - anuHa kabens, M;
2
Skap - CeUeHHE Kabemst, MM ;

ITorepu B IMHKE COCTABAT:

2x Ly X Loy 100% -

7 X Ugon X Sy

AU, % =

rae: Ly - ;iHa MWHKYA, M;

2
Sy -- CeueHne MMHKH, MM



AU %+ AU % = MIOO% =3,1% - nmorepu B KaGeyie H IIHHKE,
KAE m p
i 57x220x 25

AU LEnu AB%:0,4%+0,2%+3, 1 %:3,7%

CymMapHbBIE TOTEPUM HANPSHKEHUS OT WCTOYHHMKA THTAHHWS JI0 MOTPEOHUTENs HE MPEBBIIIAIOT
nonyctumbie 10%, uTo ynoBieTBopser TpedoBanusm [1Y 3.

Pacuérnoe 3HaueHue BennuyuHBI HampskeHus Ha Ab k koHIly aBapuitHoro mnepuoxaa (mpu 1,80
B/anemeHT) OyeT COCTaBISATh:

1,80x6x18 = 194,4 B,

rJe:

6 - KOJM4ecTBO AyeMeHTOB (2 B) B 01HOM akKyMyJsATOpE;

18 - KonuyecTBO aKKyMyJIsITOpoB B Ab.

Hanpsbxenue na morpebutene, ¢ yuéToM najeHus HanpsbkeHus B nenu Ab (pacué€rHoe 3HaucHue
3,7) coCTaBHUT:

194,4Bx(100%-AU,"%)/100 =194,4B x 0,963=187,2 B,

YTO JOCTATOYHO JUISl BKJIFOYEHHUSI BEICOKOBOJIETHOT'O BHIKIIIOYATENs (MUHUMAJIbHOE HAINPSDKEHUE Ha
npuBoje BeikIouarens: 85%Unom. = 187B.

BriBoabl:

1.Beibop akkymyssiTOpHOH OaTaped 3aBHCHT OT XapakTepa Harpy3kd. [lpu Toke Harpyskd, He
npeBbimaromeit [nom. = 30 A u Bpemenn nmomaepKku 1 gac, Tomyckaercs IpUMEHEHHE aKKyMYIISTOPOB
A512/55, A512/65, A412/50, A412/65. AB coctout u3 17 mr. akkymynsiTopoB. [Ipu Toke Harpysku, He
npeBbimaromieil [mom. = 30 A u BpeMeHH NOJIEPKKH 2 dYaca, JONMyCKaeTcs MpUMEHEHHe
akkymynsaiTopoB A512/85, A412/100. AB cocrouT u3 17 WIT. aKKyMYJISTOPOB.

2.Ilpu Hanuuuu B Harpy3ke BoikiItodareneit 6(10) u 35 kB, Inom. = 30 A u BpeMeHM MOAJIEPKKU 2 yaca
JUISl TApAaHTUPOBAHHOTO BKIIIOYEHUS BBIKMIouateneii Ab momkHa coctosTh w3 18 mIT. akKyMyJIsiTOPOB
tuna A512/115(umu 2 Berok mo 18 wmr. A512/55) umu 18 mir. akkymysstopos tuna A412/180 (wiu 2
BeTOK A412/85).

3.I1o momomHUTENEHOMY TPEOOBaHHIO TIOTPEOUTENS BpeMsl MOIJEPKKH OT aKKyMYJISATOPHBIX OaTapeil B
mKadax yrnpaBleHHUS OINEPATUBHBIM TOKOM MOXET TIpelycMaTpUBaThCs IO 5 YacoB. YBEIHUYCHUE
BpEMEHH MOJJICPKKH PEKOMEHIYETCSl JIOCTUTATh 32 CUET YCTAHOBKH JIOTIOJHHUTENBHBIX CTaHIIAPTHBIX
mKadoB ¢ aKKyMYJIATOPHBIMU OaTtapesMu 0e3 MOBBIMICHUS UX EMKOCTH.



3. Opraau3aius 1enei ornepaTuBHOTO MOCTOSTHHOTO Toka =220B.
3.1. TpeboBanus x cucreme oneparuBHoro nocrosiuaoro Toka (COIIT) TIC.

OcnoBubie TpeOoBanus k COIIT uznoxensl B “IlpaBuiax ycTpoicTBa 3JIEKTPOYCTaHOBOK”, (6
n3aaHue, 1.4), “PekoMeHaIusgx Mo TEXHOIOTHIECKOMY ITPOEKTUPOBAHUIO MTOACTAHITHI TEpEMEHHOTO
TOKa C BbICIIUM HampsbkeHueMm 35-750 kB” (Mocksa, 2004r, 171.6), “IlpaBumax TeXHHUYECKOM
AKCILTyaTaIllH JIEKTPUUECKUX CTaHIUK U cerer Poccuiickoit @eneparnun’, (2003T, 111.5.5):

1) YyscrBurensHocTh: B COIIT H0MKHBI MPUMEHSTHCS 3alllUTHBIC alapaThl, KOTOpbIe 00JaialoT
XapaKTepUCTUKAaMH, OOECIeUNBAIONIMMU OTKIIOUeHHEe TOKOB K3, H3MEHSIOMUXCS B IIMPOKOM
JMara3oHe.

2) CeleKTHMBHOCTh: 3alllUTHBIC alMapaThl, YCTaHABJIMBAEMbIC  IIOCJEIOBATEIBHO, JOJDKHBI
o0ylajaTh BpeMsS — TOKOBBIMH XapaKTEPUCTHKAMH, OOECIEUYMBAIOIIMMHU CEIICKTUBHOCTH BO BCEM
nuana3oHe TokoB K3, mpoTekarmimuMu 4Yepe3 HUX HE3aBUCUMO OT peXHMa padOThl M COCTOSHHUS
3JIEKTPOYCTAHOBKHU MOCTOSIHHOI'O TOKA.

B cootBerctBun ¢ «HopmaMu TEXHOJIOIMYECKOI0 IPOECKTHPOBAHHUS IOJICTAHLUUN IEPEMEHHOIO
TOKa ¢ BeIcUM HampspkeHueMm 35-750 kB» CO 153 — 34.20.122-2006 n. 6.3.1.11, COIIT momxkHa
HMMEThb TPEX YPOBHEBYIO CUCTEMY 3aLUTHI:

- HOKHUH YPOBEHB — 3allliTa IIETei MUTaHus HEMOCPEACTBEHHBIX MOTPEOUTENCH;
- CPEIHMM YPOBEHB — 3all[UTa IeMel, MTUTAOIINX IIMHKU HEITOCPEACTBEHHBIX IOTPEOUTEICH;

- BEpXHHUI YPOBEHb — 3alllUTa IIMHOK IITUTA IIOCTOSTHHOTO TOKa Ha BBoJax oT Ab;

3amuTHBIE AJIEMEHTBl TPEX YPOBHEH IIOJDKHBI OOecreunBaTh CeleKTUBHOE oTkiIroueHne K3 Ha
3aIIMINAeMOM yJacTKe, BEPXHEr0 U CPEIHEro YpoBHENl, a Takke B 30HE pe3epBupoBaHus. Tpedyembie
ko3 urnmentsr yyBcrBuTensHocTH KY ykazansl B [2], 11.6.3.1.9:

“UyBCTBUTEIHHOCTH 3AIIUTHBIX 3JIeMEHTOB AB:

BBOAHBIX — TpH K3 B 0OCHOBHOM 30HE 3aIIUTHI U B 30HE pe3epBupoBanud KY He menee 2;

cpennero ypoBHs — ipu K3 B ocHoBHOM 30He 3ammTel KU He MeHee 2, B 30HE pe3epBUPOBAHUS —
He meHee 1,3;

HWKHero ypoBHs — nipu K3 Ha Bxoze nanenu (mkada) KY ne menee 2”.

3). beictponeiictBue: K3 B m060it Touke COIIT momkHBI OTKIIOYATHCS ¢ TAKAM BPEMEHEM, YTOOBI
BBITTOJTHSUTACH CIEAYIOIE TPeOOBaHUS:

- B COOTBETCTBHH ¢ «HopMaMH TEXHOJOTHYECKOro MPOSKTUPOBAHUS MOJACTAHIUM IEPEMEHHOTO
TOKa ¢ BeIcUM HampsbkerueMm 35-750 kB» CO 153 — 34.20.122-2006 1. 6.3.1.12, 3amurta COIIT
JO/DKHA: «.. TIPA CHH)KCHUH HANpPsDKEHHMS Ha HE TMOBPOKIACHHBIX (Quaepax, MUTAMOIIUX
MHUKPOITPOIIECCOPHBIE TEPMHUHAJBI, HIDKE HAMPSDKEHHUS IMepe3arpy3kd 3THX TEPMHUHAJIOB BpeMs
orkiaoueHus K3 M0/mKHO ObITh MEHee JOMyCTHMOrO BPEMEHH IepephiBa IMUTAHHUS TCPMHHAJIOB.).
JlaHHOE yCIIOBHE BBINIOJHSCTCSA, T.K. BpeMs Iepe3arpy3ku TePMUHAJIOB cocTaBiisseT nmopsaka 0,3 cek, a
BpeMsi cpabaThIBAaHUS YJICKTPOMArHUTHOTO PACICIIUTEIISI aBTOMATa COCTaBJIsIeT 3-7 MC;

- JIOJDKEH MCKIIIoYaThCsl TIIYOOKHMH paspsi akKKyMyJsaTopHoW Oartapen Tokamu K3 wu3-3a
JUIMTENILHOTO TpoTeKaHus TOKOB K3 BCiiencTBHE HEIOMyCTUMOI0 BpeMEHH CpadaThlBaHUS 3aIIUTHBIX
amnmapaTos;

- IOJKHA 00eCIIeunBaThCS HEBO3rOpaeMOCTh KaOemeH.

4). Hapexuocts: Iloxg mHagexxHocThio mpuMeHutenbHO K COIIT HYy)XHO MOHUMATh COXpaHEHHUE
PaboTOCIIOCOOHOCTH YCTPOWCTB yNpPaBICHUS BBIKIIOUATEIIMUA U P3A BO BCeX BO3MOMKHBIX PEKHMax
pabotel, kKak nepBUYHON cetd, Tak U camoii COIIT, BKiIrouasi BO3MOXKHBIC HapyIICHUSI B 3TOH CETH
(Merayunyeckue win nayroeeie K3, oOpbIBBI, MOBBIMICHHBIC TIEPEXOIHBIC COMPOTHUBIICHUS Ha KIeMMaXx
U T.J.).



Bricokas nagexxnocts COIIT mocturaercst mpuMeHEHHEM :
- ONITUMAJIBHOM OpraHu3aliy MMTAaHHUs YCTPOUCTB yripaBieHus u P3A;

- 3AIUTHBIX aNIlapaToB C COOTBETCTBYIOIIMMH XapaKTEPUCTHKAMHU CpaOaThIBAHUS U yI00CTBOM
00CITy)KUBaHHSL.



3.2 Beibop kxabens nuranus mkagos HIYOT.
Jnst mutanus mkagoB BeIOpaH cuitoBod kabenb BBI'Hr-LS-0,66 ceuenuem 4x6, MakcuManbHas
JUTHA KOTOPOT'0 MOXKET JocTturath 10 200 MeTpoB.

Kab6enp, nurarommii LIIYOT npoknansiBaemsiii ot mura CH ~0,4kB HeoOXoauMo MpOBEPUTH 110
JIOIYCTUMBIM TOTEPSIM HampsKeHUs 1o Gopmyiie:

V3 x T, x (R, xcOs@+ X, xsing)x L

Al % = 56+« 100% , wn
U, x1000
3xI R + X, xsi L,
AU%=£X pacy X ( ]x[j,oszo yxsin@)x L ’ )

rac:

Ipacu - motpebnsemsrii Tok ILIYOT, A;

R1,X1 - akTHBHOE M HHAYKTHBHOE CONPOTHUBIICHUE Kabels (cripaBouHbIe TaHHbIe), MOM/M;
Lkab - nauHa MUTaroIero Kadems, M;

Un - nanpspkenue Ha mute CH ~0,4xB;

cos® - koddunment morHocTH (cM. 1m.2.1.1, Tabmurna 4).

B kadecTBe mpumepa BBITOTHUM MPoBepKy nuTaromiero kabens LIYOT-2405-20-230-1-YXJI4 no
JIOITYCTHMOMY TaJICHUIO HATPSDKCHUS:

[Ipr HOMHHANTBHOM HAIPSDKEHWW MUTAIONMICH CETH, YUUTHIBAs, YTO MakCHMajbHas (IpU 3apsje
AB) morpebnsiemast momHocTh [TYOT-2405-20-230-1-YXJI4 cocrasiser 9,1 kBA (10,0 A) (cm.
nm.2.1.1, Tabnuna 4), notepu HanpsbkeHHs B Kadene (IIpy ero MakCHUMaibHOM JutnHe Topsiaka 200M) B
coorBeTcTBUU C (1) OYyAyT COCTaBIATS:

3 x13,97 x (3,54 x 0,56+ 0,1 < 0,83) x 200
AU, = Y3 <1397 x(3,54x0,56+01x083)x200 _, .0
380x10
[urtanue IYOT-2405-20-230-1-YXJI4 ocymiecTBisieTcss OT 2-X HE3aBUCHUMBIX HCTOUYHHUKOB IO
Tpex(a3Hoil ceTn TepeMEeHHOro TOKa C HelTpanbpio. TakuMm 00pa3oM, MOXKHO C YBEPEHHOCTHIO
CKa3aTh, YTO IIPH BRIOpaHHOM Kabene ¢ y4érom najeHus Hanpsbkenus 2,63% 1Y OT-2405-20-230-1-

VXJI4 Oyner rapaHTUpPOBaHHO padoTaTh, IOCKOIBKY nomyckaeT 10% CHW)KEHHE MUTAIOIIEero
HaIpsHKCHUA.

Pacuer BeIOOpa mnHTamomero kabems ua apyrux cepuid mkadop IIYOT  BeimonHsercs
aHaJIOTHYHO.



3.3. Pexomenpanmu no opranuzanuu COIIT =220B ot mkador IYOT

Ipu opranmzanuu COIIT =220B Ha 6aze mkada IIYOT, mis KTIIb 35/6(10) kB, dakrnuecku
¢dopmupyercs mut nocrosHHoro toka (ILUIIT). B mensax oOecrnieueHHs YpPOBHS MPOCKTUPOBAHHS
MOJICTAHIINI, COOTBETCTBYIOIIETO COBPEMEHHBIM TPEOOBAaHUSM, M CIUHBIX HAyYHO-TEXHUYECKUX M
METOJIMYECKUX TOIXOM0B K NMPOSKTHPOBAHUIO dHeproceTeBhix o0bekToB, k IITIT paspaboran psin
TpeOOBaHUI M peKOMEHAAlui, W3JIoKEeHHbIH B: “HopMax TeXHOJOrHYECKOrO MPOEKTHPOBAHUS
TIO/ICTAHIIMI MMepEMEHHOr0 TOKa ¢ BBICIIUM HampsikerueMm 35-750 kB” CO 153 — 34.20.122-2006, u
“PexoMeHanuaX IO TEXHOJIOTHMYECKOMY TPOEKTUPOBAHMIO TMOJACTAHIIMN TEPEMEHHOr0 TOKa C
BeIcIM HampsbkenneMm 35-750 kB” (Mocksa, 2003r.). B cBsa3u ¢ gyem, npu oprammzaiiuu COIIT
=220B Ha 6a3e mkagop tuna [IIIYOT Bo3MOXHO (TI0 JKETaHHMIO MOTPEOUTENIS) MPOBECTH CICAYIOIINE
nopaboTku 6azoBoro ucnonHeHus mkados Tuma [HIYOT:

3.3.1. B craumaptaom wucnomaeHnn B IIIYOT mis 3ammmThl OTXOASIIMX JUHAW TPUMEHSIOTCS
THIpaBINYECKHE MarHUTHBIE aBTOMaTHueckue BbIKIodarenu (AB) moctosHHoro Toka THma QY
npousBoacTBa Circuit Breaker Industries Ltd. (CBi, FOAP). OrtinuuuTensHbIMH OCOOEHHOCTSIMH
JAHHBIX BBIKIIOYATENCH SIBISIOTCS: HE3aBUCUMOCTH OT TEMIIEPaTyphl OKpYXKaromel Cpebl,
BO3MOXHOCTh HEMEJUICHHOT'O TOBTOPHOI'0 BKJIIOYEHHS TIIOCIE PACHEIICHHUsT W JII000ro 3Ha4YeHUs
HOMHUHAJILHOTO TOKa, Oo0ecleueHre MHUPOKOTo Juamna3oHa BpPeMEH 3allepKKH, BKIIOYAas M BpeMeHa
3anepkku, anagorndaeie BA09-35C. 'abaputet AB - 26x82x60 (LLIxBxT).

Bo3MokHa ycTaHOBKAa aBTOMAaTHYECKUX BBIKIIOUATENel, aHaJIOTHYHBIX TPUMEHEHHBIM AB B yxe
IKCILTyaTHPyEeMOH y MoTpeOuTeNell anmaparype, KOTOpble 3apeKOMEHI0BaIH ce0sl C MOI0KUTEITBHON
cTopoHBI (B wacTtHocTH, mpom3BozacTBa: Schneider Electric, Moeller, ABB u apyrux). us
oOecrieueHus] TapaHTUPOBAHHOTO CEJIEKTUBHOrO OTKIOYeHUs AB Bo Bcém amamaszone TokoB K3
Jonyckaercss (B ciaydyae JIONONHUTENBHOTO TpeOOBaHHWS TOTPEOMTENs) TPOU3BECTH 3aMEHY
CYIIIECTBYIOIIIETO  aBTOMaTa (mpemoxpaHuTens) B Ienmd Ab Ha CeleKTUBHBIM aBTOMATHYECCKHIA
BeIKItouarenpy tuna: BA09-35C (OOO” Atomanekrponpubop”, 1. beiaropom). Takoii AB umeer

yCTaBKy cpaOarbhiBaHHMs MO BpeMeHM B 30He TokoB K3 or 0,1 mo 0,5 cekynn. ['aGaputel AB -
112x336x250 (LIxBxT").

3.3.2. B cootBercrBuu ¢ [2] m. 6.3.1.10, 6.3.1.13, u [3] n. 6.3.1.3, 6.3.1.5 COIIT =220B Ha IIC
PEKOMEHIyeTCsl IPOSKTUPOBATh C YUETOM CIIEAYIOILEro:

- Ab cHabxaercsi 1ByMs KOMILJICKTaMH BBIBOZOB, 00pa3yOIIMX /1B KaHajla MUTaHUs, COSTUHCHHBIX
KaOelssMH C COOTBETCTBYIOIIMMHM aABTOMATUYCCKUMM BBIKIIOYATEIAMU  (TIPEIOXPAHUTEISIMH),
3alMIIAIOIIMMHI COOTBETCTBEHHO JiB€ ceKuuM riaBHbIX muH LIIIT; x xaxmoit u3 neyx cexuuit IIITT
yepe3 coorBercTBytonme AB (mpemoxpanutenu) noakmtodarorcs mumuaku B OITY, Ha mmute P3A, B
3PY;

- Kaxnpri IHIIT momkeH WMETh CEKIIMOHHBIC Pa3beAMHHUTETH I MEpPeBO/la HAarpy3KH C OITHOU
CEKIIMU Ha JIpyryto B npeaenax ognoro LIIIT;

- Ha TIC c onmHoit AB nmomkHa mpemycMaTpuUBaThCS BO3MOKHOCTH IapajuICIbHOM pabOThl OBYX
3apSIIHO-TIOA3APSAHBIX YCTPOUCTB (ycTaHaBmBatoTces B ogaoM 113V HIVOT).

Bapuant tunosoit opranumszaimu COIIT =220B na 6ase mkador Tuma IIYOT, mns KTIIB
35/6(10)xB 1o rnaBHoi cxeme 35-5H, ¢ yu€ToM HM3JI0KCHHBIX BBINIC PEKOMEHAAIMMA, MPUBEAEH Ha
yeptexke 10408TM-T1 cm. muct 49.

3.3.3. B cootrBerctBuu ¢ [2] . 6.3.1.14, no mponomHuTeNnsHOMY TpeboBaHuIO motpeduTens, Ha LIITT
HEOOXOAMMO YCTaHOBUTH ycTpoircTBO Muratoriero csera (YMC). YcTpoiicTBO yCTaHaBIMBACTCA Ha
IIUTE TIOCTOSIHHOTO TOKAa M SIBJISIETCS OOIMM JUIsSi BCEX JIAMIT CUTHAIM3ALUK TTOJI0XKEHUST 00bEKTOB,
ornepaTuBHbIE Henu KoTopeix murtatoTcs ot LIIT. Ilpum Hammumm Takoro TpeOOBaHUS BO3MOXKHA
opranmzanusg B LIYOT mmHkn muraromero cBera (+)EP, mpu momMomum ycTraHOBKH OECKOHTaKTHOTO
npepeiBatens moctossuHoro Ttoka tuma: [I1b-21M mpoussoactBa 3A0 «Konseptop» (r.Capanck)
6o aHanmormyHbIX. [logkmodenue ycrpoiictBa muratoniero csera [1115-21M mokazaHo Ha uepTexe
10408t™M-11 cm. suct 50.



3.3.4. [Ipu momroroBke, ¢uauanom “DCII-HH-COUI”, THNOBBIX NPUHIMIHAILHBIX cXeM P3A s
KTIIb cnoxwuics TpaIulMOHHBIA IepedeHb CHUTHaIoB oTcbulaeMbix co LIIIT B menTpampHyro
curnanu3zaimio (LIC). B cBs3u ¢ yeMm, Bo3mMokHa jgopaborka LIIYOT B yacTé M3MEHEHHS JIOTHKU
BBIJIAYH aBAPUIHBIX CUTHAJIOB!

- ((ABapI/ISI» - HOpMaHBHO 3aMKHyTBII71 KOHTAKT, IJId CHUTHaJIM3alluK IIOJTHOT'O OTKa3a CHCTCMbI
IYOT;

- «HewucnpaBHOCTE» - HOPMAaJbHO OTKPBITBIA KOHTAKT, JUIS CUTHAJU3AIMM  KaKOW-JIMOO
HEUCIPABHOCTHU: OTKa3 OJHOT0 M3 mpeoldpa3oBatenei, u T./1., HO IPH COXPAHEHUHU pabOTOCIIOCOOHOCTH
BCEH CHCTEMBI B 1IEJIOM;

- «3eMJId B CETH MOCTOSHHOI'O TOKa) - HOPMAJIbHO OTKpI)ITbeI KOHTAaKT.

3.3.,5. B psne mpoeKkToB, S CHCTEMBI TeJIEMEXaHUKH, TpeOyercs oOecneynTh H3MepeHue
HanpspkeHuss Ha mmHax ILIIT. Iloatomy, B IIYOT mnpemycMoTpeHa BO3MOXKHOCTH YCTaHOBKH
WU3MEpUTENHHOTO Mpeobpa3oBaTens HampspKeHHs TIOCTOSHHOTO TOKa C  YHU(HUIIMPOBAHHBIM
aHaJIOroBeIM BbIXoaoM: 0-5 MA, 0-20 MA unu 4-20 MA B 3aBUCHMOCTH OT TPEOOBaHHUS MOTPEOUTEIIS.
Crnenyer oOpaTHTh BHMMAaHHE, YTO pa3MellaTh IpeoOpa3oBareib jxenarenbHo Bcé-taku B LIIIT,
9T00BI OH HE AYOIHpOoBall GYHKIHIO TUCTAHIIMOHHOTO MOHUTOPUHTA.

3.3.6. JlomonHUTENBHO, JUTSI YMEHBIIEHUS NaJeHus HanpsokeHus B uenu Ab, ommHoBKy Ab, n mpoBox
coequnstomuii Ab co mkagom IIYOT cnenyer BEIOMpaTh ceUeHUEM HE MeHee 35 MM2,

Bce mnpuBenéunbie Bbilie mopaboTku  0azoporo ucnoiaHenus IIYOT pacumpsior chepy
MPUMEHEHHS YCTPONCTBA M JENAI0T ero 0ojiee alalTHBHBIM JIJIsl MCIIONBb30BAHMS Ha SHEPIOCETEBBIX
oObekTax. s yuéra mpu NpPOM3BOJACTBE TE€ WIM WHBIC JONOJIHHUTEIbHBIC TpeOoBanus k IIYOT
JOJDKHBI ~ BKJIIOYAThCS KaK B IPOSKTHYIO JIOKYMEHTAI[MI0, TaK W B  OMNPOCHBIH  JIKCT.



3.4. Bei6op ceuenus kabdeneit B COINT =220B.

Ceuenue kabemst B CHCTEME OMEPATUBHOIO MOCTOSHHOTO Toka =220B BhIOMpaercsl Mo TOKOBOH
Harpyske.

[Ipy TPOEKTHPOBAHWUM CUHMTANIOCH, 4YTO, €CIU CEYeHHWE Kalbens MPOBEpEeHO MO MOTepsM
HaTpsDKEHUS TPH  TONYKOBOM HArpy3ke, TO TMPOBEPKY Ha YyBCTBHUTEIHHOCTH armapara,
YCTAHOBJIEHHOT'O B ATOH 1IN MOXKHO HE TIPOBOJIUTH, T.K. IpeanonaraeMeiii Tok K3 Oyzer npeBbIniaTh
TOK Harpy3ku B 5-10 pa3 B 3aBHCUMOCTH OT BHYTPEHHETO CONPOTHUBIICHUSI HCTOYHUKA TOKa, €CITH TIPU
HOpPMAaJIbHOM Harpyske MoTepH HampsbkeHus B kaOese cocraBisitor 10%. CrenoBaTelnbHO, MPH TaKHX
YCTIOBUSAX KOAPOUIMEHT YyBCTBUTEIBHOCTU OyAeT paBeH 2,5-5, 4ro Oojbllie MPUHATOTO M PaBHOTO
1,3-2.

Tak Kak yciaoBHA TOIYKOBOT'O WJIM IYCKOBOI'O PEKHMa M PEKHMMa KOPOTKOI'O 3aMBIKaHUSA HeE
COBIIAJIAIOT 10 BPEMEHH, TO 3TO TOJOXKEHHe ObLIo mepecMoTpeHo. KopoTkoe 3ambIkaHME Bcerna
IYTOBOE, W MPHUBOIHUT IMOYTH K JABYKPATHOMY CHIJKEHHMIO TOKa M, KaK CIEACTBHE, K TaKOMY >Xe
CHIDKCHHIO pacueTHOro KOd(QQUIIMEHTa YyBCTBUTENBHOCTH, T.€. 3HAYMTENBHOrO 3amaca 110
K03 pUIIMEeHTY YYBCTBHTEILHOCTH Y alllapaToB 3aIIUTHI IIPAKTHYECKH HET.

[oaTOMYy /7151 TpOBEpKH Kabenel UCIoab3yIOTCs JIBA YCIIOBUSI:

- kK03 pHULIMEHT TYBCTBUTENLHOCTH JOJIKEH OBITH OOJIBIIIE HOPMUPYEMOTO;
- IOTepH HANPSHKEHUS JOIDKHBI COCTAaBIATH MeHee 5-10% HOMUHANBHOTO.

[Ipu ucnonp3zoBannu Meroauku pacdera B coorBerctBue ¢ ['OCT 29176-91, roe yuuTthiBaroTcs
BIIMSIHUE JIYTH, CONPOTHBIICHUSI KOHTAKTOB, TEIUIOBOM CIaj TOKa M JApyrue (pakTopsl, CylIeCTBEHHO
Biausomme Ha Tok K3, mepBoe ycioBue Asl NPOBEpKH Kabenst 4YacTo OKa3bIBaercst Ooree

CYIIECCTBCHHBIM, YEM BTOPOC.

IIpoBepka kabenei MO AOMYCTHMBIM IMOTEPSIM HAMPSIKEHUS MPOHM3BOAUTCS B COOTBETCTBHU C
dhopmyaamu:

AUnon % = AUab % + AUom % + AUnp % + AUka6 % + AUm % + AUtk u k¢ %; (2)
rue:

AUab % - naaenue Hanpsbkenus B Ab, %o;

AUom % - mageHne HanpspKeHus B ommHOBKe Ab, %;

AUtnp % - nagenue HanpspKeHus B mpoBogHuke coenunsitonieM Ab ¢ IIYOT, %;

AUkab % - majieHne HanpsbKeHus B kaoene, %o;

AU % - nanenue Hanpspkenus B mmHke (£EC, £EY, £EH), %;

AUTK 1 k¢ % - aJieHne HaIpsDKEHHsI B TOKOBBIX KaTyIkax AB v KOHTaKTHBIX COeINHEHHSX.



(©))

AU % = R Uromy +Inoer) x100% :

U HOM

rac:

Rab - conporusnenue Ab, Om;
ITomy - TouKOBast cocTaBIAIONIAs TOKA HATPY3KH, A;

ImocT - mocTosTHHAS COCTABIISIFOIIAS TOKA HArPy3KH, A.

AU % = 2% L pp (g + IHOCT)loo%; @)
7 *Uyor X Spp

rac:

Lmp - mymaa npoBoanuka coenuusiomniero Ab ¢ IIYOT, wm;

Stip - ceuenne mpoBogHuka coeaunstoniero Ab ¢ IIYOT, mm2;
M
Y - yAenbHas IIpOBOAUMMOCTb IPOBOIHUKA, _
i
v - On

2xL .. %1
AU, % = ——= 270 100% ; )

7 X Ugons X Sgeap

rac:

Lka0 - nnuna xabens, M;

Skab - ceuenue Kabems, MM2.

2 Ly Xlroms 104, ©)

X S

AU % =
7 % Ugon
re:

L - njivHa MUMHKY, M;

Su1 - cedeHne MUHKA, MM2.



3.5. Bei6op aBromatoB B COIIT =220B.

Bri0op aBTOMaTHYecKMX BhIKItouaTenaed s orxoasmux juauid COIIT =220B mpowusBoguTcs,
HCXOJIS1 U3 BBIMOJTHEHMS CIICAYIONINX YCIOBHIA:

a) HOMMHAJIbHBIN TOK TEIJIOBOT'O PACIEIUTENS aBTOMATA JIOJKEH BHIOMPAThCS Kak:
- B ClTy4yae NIOCTOSTHHOM Harpy3Ku, 1o popMyIe:

In.p. > ku xImocr. , ),

rae:

[1.p. - Ommwkaiimii HanOONBIIMK U3 PAJla HOMHHAIBHBIX TOKOB TEIIJIOBOTO PACICITUTENS aBTOMATa
BBIOpAHHOI'O THIIA, A;

ImocT. - Bemu4rHa MOCTOSHHOTO TOKA HATPY3KH, A;

kH — k03 DUIHEeHT HAAEKHOCTH, TPUHUMAETCS paBHBIM 1,2.

- 1 TOJYKOBOM HAarpy3Kd, KOTJa JOINOJIHUTENBHONH Harpy3KOW CIIy’KaT 3JIEKTPOMAarHUThI
BKIIFOUCHUSA BBICOKOBOJIBTHBIX BI)IKJIIO‘IaTeJIeI\/'I, HOMHMHAJILHBIA TOK TEMJIOBOI'O pacucnuTeid aBToMara
BBIOMpAETCS U3 CICAYIONUX YCIOBHIA:

I, 212x(2He 4]

H.

@®),

HOCH, ) *
ORC Mt

rue:

1,2 - koapPpuimeHT HATEKHOCTH;

Iyac - Tox anexrpomarauTa BmoueHus (Y AC) BBICOKOBOJIBTHOTO BBIKITIOUATENS, A;

Korc.min - MUHHManbHOE 3Ha4YE€HHE KPATHOCTH TOKAa OTCEYKH aBTOMATHUYECKOTO BBIKIFOUATEIIS,
3aBHCHT OT 3alllITHOM XapaKTepPUCTHKH aBTOMaTa M BHIOMpaercs Kak MHUHUMAalbHOE 3HAYeHHE
Jrana3oHa KpaTHOCTH TOKa OTCEYKH aBTOMATa.

[lpu »TOM, OKOHYATEIBbHBI BBHIOOP HOMHHAILHOTO TOKAa aBTOMATHYECKOTO BBIKIFOUATEIS
MPOU3BOJMTCSL 110 BpPEMsl - TOKOBOW 3aIMTHOM XapaKTEPUCTHKE, C TaKUM pacu€roM, 4ToObl MpH
MpOTeKaHWU ToKa snekrpomarHuTa BrimodeHUs (YAC) Bpemsi OTKIIOYEHHsT aBToMaTa ObUIO OBl
MHUHHMAJIBHBIM M Haxomwioch B mpemenax: 0,5 <t < 10 cek., T.e. 3aBeOMO IPEBHINIATIO0 HOPMAIILHOE
BpeMsI BKITIOUEHHUS BEICOKOBOJIBTHOT'O BBIKJIFOUATESIS.

XapaKTepUCTHKH TPHBOJIOB KOHKPETHBIX BBIKIIOYATENEH HEOOXOAMMO YTOYHSATH Y 3aBOJIOB —
W3TOTOBUTENEH IPU KOHKPETHOM IIPOECKTHPOBAHUU.

JlanHble Ha MPHBOJA BHICOKOBOJBTHBIX BbIKMIouaTeneil 10kB, ¢ ykazaHueMm peKOMEHAyeMBIX s
WX 3allMThl aBTOMaTWdeckux BhIKmtouaTeneil tuma: AIISOB2(3)MT, LSN, BA25-29 mpuBeneHs! B
[punoxenuu 4, Tabnuia 4.1.



3.6. Pacder ToxoB KopoTkoro 3ambikanus B COIIT =220B.

B Hacrosiiee BpeMs 11 pacuera TokoB K3 u BeIOOpa anmapaToB 3allUThl B CHCTEME ITOCTOSHHOTO
TOKa HCIOJB3YIOTCS METOJIMYEeCKHe YKa3zaHHs M0 pacyery TokoB K3 B cerm omepaTuBHOTIO
MOCTOSIHHOTO TOKa, paspadoranHeie OPT'POC [6, 7]. bBomee coBpeMeHHBIM HOPMAaTHBHBIM
nokymentoM sBisierca ['OCT 29176-91 [5], permamenTtupyrommii MeToauKy pacdera Toka K3 ¢
ydeToM OoJbIero uuciia (hakTOpOB CYIIECTBEHHO BIMSIONIMX Ha 3HadyeHHWe Toka K3. OpnHako
CHCTEMAaTU3UPOBAaHHOW ¥  TIONHOW  METOJMKH  BBIOOpa  ammapaToB  3alllUTHl, IPOBEPKH
YYBCTBUTEJIBHOCTH, CEJIEKTUBHOCTH M PE3EPBUPOBAHUSA YCTPOMCTB 3alllUThl B JACHCTBYIOIIUX
QJICKTPOYCTaHOBKAXx, OCHOBaHHOH Ha HOPMATHUBHBIX JOKYMCHTaX IOKa HE CYIICCTBYCT.

21.]15[ MIpaBUJIBHOI'O BbIGOpa 3allMUTHBIX allrapaToB HaAO0 3HATb KaK MaKCHMaJIbHO BO3MOXXHBLIC
3HAa4YCHUA TOKOB KOPOTKOI'O 3aMBbIKaHUA, HCO6XOIH/IMBI€ U IPOBEPKU KOMMyTaHHOHHOﬁ CHOCO6HOCTI/I,
TaK 1 MUHHUMAJIbHO BO3MO’KHBIC, HCO6XO):[I/IMBIG JJ1A IPOBCPKH UYBCTBUTCIILHOCTH.

3.6.1. Tok meraunueckoro K3 B ceTu OCTOSIHHOTO TOKa OIpeesercs mo Ghopmylie:

E AE

=45 L))
Ry *
R AE + RBLU

rje:
Ea6 - Buyrpennss DJIC akKyMmyisaTopa, HAXOMAIIETOCS B PEKHME KPATKOBPEMEHHOIO paspsia
OOJIBIINM TOKOM, B;

Rab - BHyTpeHHEe CONPOTUBIICHHE aKKyMYyJisiTopa, MOM;
Rem - BHemHee conmporunenue renu K3, mOwm:

Reir = Rom + Rk6 + Rmp + Rtk + Rke, (10)

rae:

Romr - akTuBHOE conpoTHBIEHHE OMIMHOBKH, MOM;

RkO - akTHBHOE COnpOTHRIICHUE Kadesei, MOM;

Rmp - aktuBHOE compotuBienre npopogHuka coeaunsonero Ab ¢ IIYOT, MOwm,
HEO00XOAMMO YTOYHSATH Y TIOCTaBIIMKa BeIOpanHo# cucrembl COINT;

Rtk +RKe - conporuBiieHre TOKOBBIX KaTymiek AB 1 KOHTakTHBIX coequHeHul, MO,

PEKOMEHIyeTCs yKa3blBaTh 3HAYCHHWS W3 IACIOPTHBIX JaHHBIX AB, B NpoTHBHOM ciydyae, B
COOTBETCTBUU C «JIOMOJIHEHUSAMH K METOAMYCSCKHUM YKa3aHHUSAM II0 pacueTy 3alldT B CHUCTEME
MOCTOSIHHOTO ~TOKa TEIUIOBBIX DJIEKTPOCTaHIMK W moacTaHiuiny MY 34-70-035-83, ctp.18 (cm.
[punoxenue 5).

ConpoTuBIIeHHE TPOBOIOB, KaOEJIeH U IIIMH MOXKET OBITh PACCYMTAHO, €CJIM U3BECTHBI MX JJIMHA U
CCUCHHE:!

L
R = pxl (11)
Prg

O < aint™ s p=0’01720M><MM‘ ’

TZie: P- YACIbHOE COMPOTUBIICHHUE, M MemH "
2
A X AL
IS AJTFOMUHHUS p=0,0283 Ont X MM
' M

L — nnuna, m;

S — ceuenue, MM2.



3.6.2. Ilpu ompeneneHrny MUHUMAILHOTO 3HaUYeHUs Toka K3 HeoOX0IMMO yUNUTHIBATH BIUSIHUE HA TOK
K3 akTuBHOIrO CONPOTUBIICHNA INEKTPHUUECKOM TyTH, BO3HUKaromel B Mecte K3:

I‘I‘gﬂ - Kﬂ XIK3M ’
12)

re:

Kn - mnompaBounblii kodd¢uiuent. 3Hauenwe Kpa sBusercs ¢GyHKIUEH pe3yIbTUPYIOIIETO
conporusnenus nenu K3: R = Rab + Reu u onpenensiercst mo kpuoid 1 Ha ueptexe 11 Jluteparypsr
[4], cm. [Ipmnoxenue 6.

3.6.3. IIpu onpeneneHny MUHUMAJIBHOTO 3HaYeHHUs Toka K3 pekoMeHIyeTcsl yuuThIBaTh YBETUYCHHE

AKTHUBHOI'O COIIPOTUBJICHUA Kabens K MOMCHTY OTKJIIOUCHHA K3 BCJICACTBUC €0 HAarpeBaHusa TOKaMH
K3.

Re = Co x R20, O, (13)

rje:
Ce = 1,5 - k03 puLMEHT, YIUTHIBAIONIMK YBEIUYCHHE AKTUBHOI'O CONPOTHBIICHUS MEIHOTO HIIH
aJIOMHUHUEBOT0O Kabes;

R20 - akTHBHOE CONPOTHRIICHHE METHOTO MJIH aJIFOMUHHEBOI0 Kadess npu temmeparype 0 = +20°C.

3.6.4. OmnpeneneHne 9yBCTBUTEILHOCTH AB:

B coorBercTBuu ¢ [2], 11.6.3.1.9 3aiIuTHBIC 3JIEMEHTHI TPEX YPOBHEH MOJHKHBI 00ECIICUYMBAIOT
CeNeKTHBHOe oTKIroueHre K3 Ha 3amuiaeMoM ydacTke, BEpXHETO | CPEIHEro ypoBHEH, a Takke B
30HE pe3epBUpOBaHU. [Ipu 3TOM KOX(PQPHUIMEHTH YyBCTBUTEIBHOCTH ONpPENENSIOTCS 1o Gopmyie:

(14)

rac:

Ik31 - MUHUMaNIbBHOE 3HAaYeHHE TOKAa KOPOTKOTO 3aMBIKaHMs, paccuuTaHHOe B cooTBeTcTBUU ¢ ['OCT
29176-91, A;
lorc. max. - MakcHMaJbHOE 3HaUEHHE KPATHOCTH TOKA OTCEYKH aBTOMATHUYECKOr0 BBIKITIOUaTeNns, A.

Hnst aBTOMatoB KOd((UIMEHTHl YYBCTBHUTEILHOCTH JOJDKHBI COOTBETCTBOBATH TPEOOBAHMIM
yKa3aHHBIM B 11.3.1..

3.6.5. B xauectBe orxomssmux aBTtomatoB COIIT=220B pekomeHmyercs MCIOIL30BAThH
aBTOMATHYECKHUE BBIK/IFOYATEIN TUIIA:

- CBI (Circuit Breaker Industries);
- PL7 ¢pupmer «Moellery;
- BA25-29 npoussoactea OAO «3DnekrpoaBTomat» (Poccus, 1. Anateips, UyBarickast PecriyOnuka).

[laHHass pekoMeHJanMs HE HUCKIIOYaeT BO3MOXKHOCTb INPHMEHEHMS aBTOMATHYECKHX
BBIKJIFOUATENENW IPYIUX TUIIOB U IPOU3BOIUTEIICH.

Taxum o6pazom, pacuer COIIT =220B HeoOX0ANMO MPOU3BOAUTE B COOTBETCTBUH CO
CIIEYIOIIUM aITrOPUTMOM:

- aHAJIM3 PEKUMOB Pa0OTHI MOJICTAHIINK, | ONPEACIICHHE JITUTENLHON U TOTYKOBOH HATrPy30K (CM.
m.1.2);



- BBIOOp THmNa mkada ynpasneHus onepatuBHbiM TokoM (IIYOT), mns Hyxn konkpernoro KTIIB
(cm. m.2.3);

- pacuér ceyenus kabdemns nutaromero mkadp HIYOT (cm. n1.3.2);
- BBIOOp THIa ¥ éMKOCTH AD 10 yCII0BHIO BBINOJIIHEHUS TPEOOBAaHUI aBapuitHOro peskuma (cm. 2.5);

- TpeABapHUTENbHBIA BBHIOOp ceueHUs: kabenei orxozsmux mpucoenunenuit LT, mo ycmouio
JOMTYCTUMOTO TTaJIeHHsI HanpsDKeHus (cM. 1.3.4);

- pacuér TokoB K3, s npenBapuTtensHo BHIOpaHHBIX Kadenel (cM. 11.3.6);
- IpeABapUTENbHBIH BEIOOP aBTOMATOB oTXosmux npucoeannennii COIIT =220B (cm. m1.3.5);

- TpOBEpKa YYBCTBUTEIBHOCTH BHIOPAHHBIX aBTOMATOB JUIsi pacu&THBIX 3HaueHWH TOkoB K3 (cm.
1m.3.6.4). B cinydae HeCOOTBETCTBHS NONYYEHHBIX 3HAYCHHH KOI(POHUIMEHTa YyBCTBUTEIHHOCTH
TpeOoBanusaM [3], 11.6.3.1.9 HE0OXOAMMO YBEIHUYUTh CEUCHUE OTXOMAIIMX KaOeseH, ¥ MOBTOPUTH
pacuér;

Pesynbratel pacueroB TokoB K3 u BeiOOpa aBTOoMaToB u kabemeit B COIIT =220B,
opranu3zoBanHoi ot IIIYOT, npencrasnensl B Tabmuie 7.1, [Iprioxenus 7.



4. Koutpomns m3omsaiuu B COIIT =220B.

B onexkTtpuueckux ceTSX W DIEKTPOYCTAaHOBKAX, W30JIMPOBAHHBIX OT 3eMJIH  (PEXKUM
M30JIMPOBaHHON HelTpanu, IT-cucrembl),  YCJIOBHS 3JIEKTPOOE30MACHOCTH U HAJACKHOCTH
SHEPrOCHAOKEHHS B 3HAYUTEIILHOM MEpPEe ONPEICIIAIOTCA COCTOSHUEM H30JIAILIMHU, €€ COMPOTHUBICHHEM
U EMKOCTBIO OTHOCHUTEIBHO 3EMIIH.

B ITYD (u31.6, 11.1.6.12) umeercst ykazanue: “B ceTsaX ... MOCTOSHHOTO TOKa C W30JUPOBAHHBIMU
MOJIOCAMH  WJIM € HW30IMPOBAHHOW CpelHEH TOYKOH, KaK TMPaBUIIO, JOJDKEH BBIMOIHITHCS
aBTOMATHYECKHUI KOHTPOJIb U3O0JIAIUHU, ):[eﬁCTBymH.[Hﬁ Ha CHUTHAJ NpPHU CHUKXCHUHW COIIPOTUBJICHUA
M3OJSIMK OfHOW M3 (a3 (WM monroca) HIDKE 3aJaHHOTO 3HAYCHHS, C MOCIEAYIOIIUM KOHTPOIEM
ACCHMETPHH HATPSDKEHHSI ITPU TIOMOIIN TTOKA3bIBAIOIIET0 MPpHOopa (¢ epeKIoucHueM)” .

O6 obecneuennn koHTpoist u3onsiuu Ha mmHaxX IIIT Takke ckazaHo B [2] m. 6.3.1.14: «Ha
kaxaom LIT pmomkHBI OBITH MPEAYCMOTPEHBI YCTPOWCTBA CHTHANW3AlMM W KOHTPOIS,
BBITIOJTHSIONINE CIeAyIore GYHKIUH:

- KOHTPOJISI CONPOTUBJIEHUS U30JIALIMY LIETIel ONepaTUBHOTO TOKA;

- ABTOMaTU3UPOBAHHOT'O MTOMCKA 3aMbIKAHUW Ha 3EMJIIO B CETH TIOCTOSSHHOT'O TOKa;

- aBTOMaTHYECKOT'0 OIpe/IeNeHrs MOBPEXKIEHHOTO (3aMbIKaHUE Ha 3EMJTI0) IPUCOEH-
Henus LIIIT;

T.e. mOMUMO yCcTpONCTBA KOHTPOJIA H3OJSAIMH C ISMCTBUEM Ha CHUTHAJ (THIA «CyXOW KOHTaKT»),
Bxojsmiero B cocraB LIIYOT mpu Oa3oBoii KOMIUIEKTalMW IiKada, HEOOXOAMMO MPEAYCMOTPETh
YCTaHOBKY JONOJIHUTEIBHBIX YCTPOMCTB. B MPOTMBHOM cilydae y4aCTOK CO CHHYKEHHOW H30Js1uei
OpUAETCS ONPENEIITh IIYTEM IOCIEA0BATENBHOIO OTKIIOUEHUSI aBTOMATUYECKUX BBIKIIIOUATENIEH Ha
LIIT. Opnako Ha »TO Bpems ycrpoictBa P3A, KoTopble MNHUTAIOTCA OT OTKIIOYAaeMOro
ABTOMATHYECKOTO BBIKIIIOYATEIIS, OKAa3bIBAIOTCS B 00ECTOYCHHOM COCTOSIHUU M HE MOTYT OTKIIFOUUTh
JINHUU C KOPOTKUM 3aMBIKAHUEM.

Takum o0pa3oM, Jsl BBITIOJMHEHHS TNPHUBEAEHHBIX BhIIE TpeOoBaHHN (MJIM 1O YKa3aHUIO
norpedutens) B coctaB LIIYOT BxiIO4aeTcs MOMOJHUTEIBHOE YCTPOMCTBO KOHTPOJIS H3OJISALIUU.
Takue ycTpoiicTBa UMEIOTCS Kak JJI aBTOMAaTU3UPOBAHHOIO (B COOTBEeTCTBUU ¢ [2] 1. 6.3.1.14), Tak u
JUISL PyYHOTO MOMCKa MOBPEXAEHHOT 0, BCIEJACTBUE 3aMbIKaHUA Ha 3eMiIto, ipucoeanHenus [IIIT.

4.1.1. JInsg pydHOro moMCKa MOXET MPUMEHSATHCS YCTPOWCTBO KOHTpois m3omsuuu Tumna: WUIIN-1M
Beimyckaemoe OAO “OPI'POC” (r.MockBa), KOTOpOe MOMOTaeT PeMOHTHOMY IepCOHATY ONpPEAeTUThH
Y4aCTOK CO CHUYKEHHOW M3O0JISIIUEH.

YcTpolcTBO BKITIOYAET B ceOsL:
- IaTYHK, ycTaHaBiIuBaemblil B mkady LLIYOT;
- IEPEHOCHOM MTPUEMHHK, JOTOJIHAEMBIH TOKOU3MEPUTETbHBIME KileaMu oT nprudopa BAD-85M.

Cxema noaxmouenust UIIN-1M k IHIYOT npusenena Ha ueprexe 10408tm-11,muct 51. Ha Bpems
ucnonn3opanus UINU-1M — y3en xontposns mzomsinuu mkada [IYOT HeoOXomumMo OTKIIOYHTH OT
cXeMBbI NpH oMot nepekiodarens SACI.

ITo cxeme yctpoiicteo UIIU-1M k cetu mocrostHHOro Toka =220B moakimioyaercss HampsyKeHHe
MepEeMEHHOT0 TOKa HU3KOH 9acTOThI OT MaJIOMOIIHOTO AaT4yuKa (reHepatopa). [Ipu aTom oaun momroc
JaTYNKa TOAKIIOYAIOT K CETH MOCTOSHHOIO TOKa, APYrol — K 3eMJiie M MPH MOMOIIU TEpEHOCHOT0
MPUEMHUKAa M TOKOW3MEPHUTENBHBIX KJIEIe H3MEepAI0T TOK Ha OTXOAMMMX JHUHUAX. [lo BennumHe
3aIlOIHEHUS CBETSIINX CBETOAMOIOB B MPHEMHUKE (M3MEPEHHBIX TOKOB) OMPEAENSAIOT Y4acTOK CO
CHHMIKECHHOH U30JIAILIUEN.

4.1.2. B kadecTBe CHCTEM aBTOMAaTH3MPOBAHHOTO TIOMCKA 3aMBIKAHUS HAa 3€MII0 MOXKHO
TTOPEKOMEHI0BATh:

- cucteMy KoHTpoist m3omsinuu Vigilohm System mpousBonctBa ¢upmer Schneider Electric mist
HM3MEPEHNS BEJIUYMHBI CONPOTHBIICHUS M301s1un OcHOBHBIX Leneil IIIIT ¢ pelictBueM Ha cursan u
MO HUIECPHOr0 KOHTPOJIS 3aMBIKaHHSI Ha 3€MITIO TTOJIFOCOB OTXOmAuX (uaepoB nmorpeduteneit HIIIT;

- yerpoiictBo koHTposs u3omsnun A-ISOMETER cepun IRDHS575 mpousBonctsa ¢upmel



BENDER 151 n3amepenusi BETUUMHbBI CONPOTUBIIEHUST M30A1Mu ocHOBHBIX 1eneil IIIT ¢ nelictBuem
HA CUTHaN M MO(UIEPHOrO KOHTPOJIS 3aMBIKAHUS Ha 3EMIIIO TIONIOCOB OTXOISINUX (HUIEPOB
norpeoureneit LIIT. TlocpenctBom wunHTepdeiica RS485 yerpoiictBo A-ISOMETER wumeer
BO3MOXHOCTh (PYHKITMOHHPOBATH B cocTaBe cuctembl ACY.

4.1.2.1. Cucrema kouTpoms uzomsinuu Vigilohm System obecrieunBaeT BBHIMONHEHHE CIETYIOIIHX
byHKIHi:

- M3MEpEHUE COMPOTHBICHUS M3ONALMU (C MHIUKAIMEH M3MEPEHHOr0 3HAYCHUS Ha IUPPOBOM
TabJo npubopa) cereil moa padoUrM HANPSHKEHUEM U TIPY BKIIIOYCHHBIX TOKOIPUEMHHKAX;

- OIICHKA pe3yJbTaTOB M3MEPEHHs IMyTeM CpPaBHCHUS C YCTaBKOW, 3aJaBacMoOd I10
TEXHOJIOTMYECKUM MapaMeTpaM HITH MO YCIOBUSIM JJIEKTPOOE30MacHOCTH;

- BKIIFOUCHUE CUT'HAJIM3allui HIIN BOSﬂeﬁCTBHe Ha OTKJ'IIO‘IaIOH_[I/Iﬁ afnrapatrt B ClIydac CHHUIKCHUA
COIIPOTUBJICHUA U30JIAIINU HUXKE 3aIaHHOI'O YCTaBKOﬁ SHAYCHHUA,

- aBTOMaTHUYECKOE OMPEACICHHE OTXOIAIICr0 huaepa ¢ HOBPSKIAEHHOHN BCIICACTBHE 3aMbIKaHHUS Ha
3eMITIO U30ISIINEH.

B cocraB cucrembl BXOAUT TpuOOp KOHTpOist 3o XM200 1 MOIy b KOHTPOJS H30JSAINN
XD312 CcOBMECTHO C U3MEPUTEIBHBIMH TpaHchopMaTOopamMu  AU(PQPEPEHIMATLHOIO  TOKa.
JIOTIONTHUTENBFHO B COCTaBE CUCTEMBI MOXKET OBITh 3aKa3aH nepeHocHoi komruiekT XRM/XP30 ans
JIAaTIbHEUIIIEr0, PYYHOro IIOMCKa TMOBPEXIEHHOIO Y4yacTKa Ha aBTOMATUYECKH OMNpPeaesEHHOM
MOBPEXKAEHHOM OTXOJISIIEM (HIepe.

OCHOBHBIE TEXHUYECKHE XapaKTePUCTUKHU:

- HOMHMHAJIbHOE HaNpshKeHUe MUTaHus nepeMenHoro Toka (50-60 I'm): 220-240B;
- MaKCHMAaJbHas MTOTpedIIsieMasi MOIITHOCTb:

XM200: 30 BA;

XD312: 6 BA;
- TramnasoH u3MepsieMbix conpoTusieHuii: 0,01-999 kOwm;
- ycTaBKH mpenenoB cpabateiBanus curaaioB «[Ipexynpexaenuey: 10-100 kOm;
- YCTaBKHU CHTHAJIOB cpabaThiBaHus curHaioB «llospexaenuey»: 0,1-20 kOwM;

B pexxuMe n3MepeHuss MeXIy U3MEPUTENBHBIM M 3a3eMIISIOLIMM TPOBOAHUKaMHU Oiokom XM200
nojaéres HarpsbKeHHE TIepEMEHHOH MONSIPHOCTH ¢ AP PEKTUBHBIM 3HaYeHHeM 25B u yacroroit 2,5 ['m.
[To Toky, mpoTekaromemMy Mo 3TUM MPOBOAHUKAM, ONpeAeserca TeKyllee 3HaueHNe COMPOTHUBIICHHS
n3oNAnud. Mi3MepeHHoe 3HaueHHe COPOTHRIICHUS U30JIAIMK 0TOOpakaeTess Ha Ta0so mpudopa.

Monynb koHTpOss u3oasimud XD312 cOBMECTHO ¢ M3MEPUTENLHBIMU TpaHC(HOPMATOPAMH TOKa
MpeHa3Ha4YeH IS ONpeneNeHus guiepa ¢ MoBpeKAEHHON n3osiueld. Onpenenenne mMoBpeKICHUS
nzonsiun 6okoM XD312 mporcXoauT npu e€ CHIKEHUH HUKe YpoBHS 1,5 KOM MpH  ITUTENbHOCTH
HEUCIIPABHOCTH TI0 BpeMeHM He MeHee 60 cek. MHaukanus HoOMepa MOBPeXIEHHOrO Quaepa
OCYIIIECTBIISIETCSI TIOCPEICTBOM CUTHAIBHBIX CBETOAMOIOB Ha Moayiie XD312.

JanpHeWnii MOUCK y4acTKa C MOBPEXKIEHHONW HU3OJIAILMKM BO3MOXKHO NMPOU3BECTH IMPU MOMOIIH
MepeHocHoro ycrpoiictea XRM — 1.

Bonee moapoOHO C TEXHMYSCKUMH XapaKTEPUCTUKAMHM CHCTEMbl MOXHO O3HAKOMHUTBCS B
PYKOBOJICTBE I10 AKCIUTyaTallMi HAa CUCTEMY KOHTPOJIsA u3oisaiuu Vigilohm System.

BapuaHT opraHu3aniy KOHTPOJIS LEIOCTHOCTH H30JIUU C IMpPUMEHEHHEeM cHcTeMbl Vigilohm
System npuBenén Ha geprexe 10408tm-T11, nmuct 52.



4.1.2.2. VYecrpoiictBo koHTpons wusomauuu A-ISOMETER cepuun IRDHS575 ocymectsusier
ABTOMATUYECKUI TEKYLIMI KOHTPOJb BEIMYMHBI comnpoTusieHus wsomsuuu IIIIT. VYerpoiictBo
CHa0>KEHO aBTOMATUYECKOW MOJCTPONKON K EMKOCTH CETH OTHOCHTEIBHO 3EMITH.

CreneHb YyBCTBUTEIBHOCTH H Jpyrue (PYHKIHOHAIBHBIC IapaMerpbl YCTaHABIMBAIOTCS
MOCPEACTBOM KJIABHII YIpaBlieHUsS Ha maHenu npuOopa. [Ipu 3TOM mapamerpbl oToOpa)karoTcsi Ha
KK-gucninee u mocine 3aBepiieHHs] HACTPOWKH 3amuckiBatoTcs B [I3Y co BCTpOEHHBIM MCTOYHHUKOM
[IUTaHUS.

Ha xoHTponupyeMyro ceTh HaKJIaJbIBAIOTCS HUMITYJIbChl IOJIOXKUTEIBHON M OTPULIATEIBHOU
TIOJIIPHOCTH, KOHTPOJHMPYEMBIC MHUKpOMporieccopoM. L[ukim w3MepeHHsT COCTOMT U3 TI0Ja4yu
TIOJIOKUTENBHBIX M OTPHUIATENLHBIX UMITYJIBCOB OJUHAKOBON aMIUTUTYIBL. JIMTETPHOCTh UMITYJIbCA
3a1aéTcs aBTOMATHYECKH B 3aBHUCHUMOCTH OT EMKOCTH CETH H  COMPOTHBIICHHUS H3OJSIIUN
KOHTPOJIUPYEMOM CeTH OTHOCUTENBHO 3eMiH. [Ipy 3aMbIkaHUM Ha 3EMITIO Yepe3 MECTO TMOBPEKICHUS
M3OJISIIIAN TIPOTEKAET OIEepaTUBHBIA TOK. Ha OCHOBaHMM MOJNIYYEHHOTO 3aMepa TOKa YCTPOHCTBO
BBIYMCIISICT COMPOTUBJICHUE U30JISIMH, BEIMYMHA KOTOPOro orodpaxaercs Ha JXKK-nucruiee.

[Ipu cHI>XEHNHM CONMPOTHUBIEHUS M30JIALUN CETH HIDKE 3aJJaHHBIX ycTaBKaMmu 3HaueHUil ALARMI,
ALARM?2 cpabaThiBalOT COOTBETCTBYIOIIHME BBIXOAHBIE PeJie, 3arOpaloOTCsl CUTHAIBHBIC CBETOIM OB
«ALARM1/2», na XK-mucmee mokaspiBacTcsi M3MEPEHHOE 3HAYCHWE COMPOTHBICHUS HM3OJSIINH,
JIOIIOJTHUTENBHO MOKA3bIBAETCS, B KAKOM ITPOBOJHUKE ITPOU30IILIIO0 IOBPEXKACHHUE.

Oynkuueit ycrpoiictBa koHTpona uzomauuu A-ISOMETER cepun IRDHS75 Taxxke sBnsercs
aBTOMaTHYecKoe omnpeaeneHre noBpexacHHoro npucoeauHenne IIIIT. Ecim BenuuuHa
COIIPOTHUBJICHUS M30JIALUU CHU3UTCS HIbke yctaBok ALARMI1, ALARM?2 To nmocpeactBoM mpubopa
EDS470-12, u mnoakmiod€HHBIX K HeEMYy TpaHchopMaTOpOB TOKa, YCTaHOBIICHHBIX Ha KaXJOM
MPHUCOEANHEHHH, OCYIIECTBIISICTCS aBTOMATHYECKOE OIpeieNieHre e eKTHOrO IPUCOSTUHEHNUSI.

JanpHeWnii MOUCK y4acTKa C MOBPEXKIEHHONW HU3OJIALMKM BO3MOXKHO NMPOU3BECTH IMPU MOMOIIH
MEPEHOCHOT0 NMopTaTuBHOrO NMpudopa EDS165, B komiiekte ¢ u3meputensHbIMU Kiemamu PSA3020.

[TomMuMmo curHama o oOIIeM CHYDKEHHH W3OJSIMU THIA «CyXOH KOHTakT» (10 2 ycTraBKaM), MpH
MOMOIIIH MPOTOKojI-rkoHBepTopa FTC15000, crcrema MoskeT o0ecreunBath nepeaady HHPOPMAaIHY O
HOMepe MoBpexACHHOro (uaepa Bo BHemHOKW ceTh (it ACY) mocpeactsoMm uHTepdetica RS485
(mpotoxon MODBUS).

Bonee moapobHo ¢ Texuuueckumu xapakrepuctukamu cuctembl A-ISOMETER cepun IRDHS575
MOKHO 03HAKOMHTBCS B PyKOBOJICTBE 110 3kcrutyatanun TGH1 364/03.2003.

BapuanT opraHuzanMd KOHTPOJIS CONPOTHBICHUS W3OJSIMH C TPUMEHEHHWEM CHCTEMEI
A-ISOMETER npusenén Ha ueprexe 10408tm-T1, mucr 53.

s yaéra npu mpoOM3BOACTBE AONOJIHUTENbHBIC TpeOoBanus K LIIYOT B COOTBETCTBUH C JaHHBIM
pa3aesnioM JOJKHBI BKIOUATHCS KaK B MPOEKTHYIO TOKYMEHTAIIUIO, TAK U B ONPOCHBIH JIKCT.
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