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Lo eknto4yeHusi 8 pabomy, He0O6X00UMO 03HaKOMUMbLCS C HaCMOosIWUM
pyKo8oOCmeoMm 1o aKkcrnyamauyuu!
HacTtodwee pykoBoacTBO Mo akcnnyatauum (P3) npegHasHadeHo Ans
O3HaKOMJIEHMSI C NPUHLUMNOM AENCTBUS M MPaBUIOM 3KChnyaTauum uHAmMKatopa
BbICOKOro  HanpsbkeHms Ttuna «WMBA-02», wumeHyemoro B JanbHeuwem

«YCTPOMCTBOY.

YcTponcTBo paspaboTtaHo Ans NPUMEHEHUs B pacnpegennTenbHbiX wkKadax
KPY, KCO wnu pgpyrux npucoeguHeHun wn cooTBeTCTByeT TpeboBaHuAM

TEXHNYECKNX YCITOBUM.

HapeXxHocTb 1 JoNroBeYHOCTb paboThl YCTPOMCTBa 00ecneyYnBaeTcst He TOMNbKO
KayecTBOM pa3paboTkM U U3rOTOBMNEHWs, HO W cobnoaeHnem YcrnoBui
TPaHCNOPTMPOBAHUS, XPaHEHUS, MOHTa)a, Hanagkm u obcnyxueaHus. NoaTomy

BbIMOMNHeHne Bcex TpeboBaHuin PO aBnseTca oba3aTenbHbIM.




1. TexHU4Yeckoe onnmcaHme n HasHa4vyeHue.

1.1. HasHa4yeHume.

1.1.1 WHgukaTtop BbicoKoro HanpskeHna «WNBA-02» npegHasHadeH ans
BU3yanbHOM W yOaneHHOM CurHanuMsauum Hanmuma unm OTCYTCTBUSI BbICOKOIO
HanNpspKeHUs1 Ha [NaBHbIX  3NEKTPUYECKUX LensiX B 3NIEeKTPOyCTaHOBKaX
nepemMeHHOro Toka HanpshxeHnem ot 6 go 35 kB, wactoton 50/60 Iu.

YCTPOMUCTBO MMEET BCTPOEHHOE pefie C HacTpamBaeMon QyHKuMen ans
CUrHanun3aumm n ynpasreHust.

YCTpOMNCTBO MMEET (OnuMOHarbHO) BO3MOXHOCTb 3BYKOBOW CUrHanmsaumm npu
HanM4YMM BbICOKOrO HamnpsKeHUs N OTKPbITOM [OBEPU BbICOKOBOSIBTHOMO OTCekKa
pacnpenenuTenbHoro wkada.

[nsa opraHusauum CBA3M C CUCTEMaMU BEPXHEro YPOBHSI YCTPOMCTBO MMeET

BCTpoeHHbIN nHTepdenc RS-485 ¢ nogaepxkom npotokona Modbus RTU,;

1.2. TexHn4YecKkue gaHHbIe N XapaKTEePUCTUKMN.

1.2.1. O6o3Ha4YeHNe NCNOSTHEHUI YCTPOUCTBA.
O603HayYyeHne BO3MOXHbIX BapUaHTOB WUCMOMHEHUSI YCTPOWCTBA NPUBEOEHO B

npunoxexHun I
1.2.2. OCHOBHblE TEXHUYECKME XapaKTepUCTUKM CBeaeHbI B Tabnuuy 1.

Tabnuua Ne1. OCHOBHble TEXHUYECKNE XapaKTEPUCTUKN YCTPOUCTBA.

Mapametp 3HaueHue
KonunuecTtBo kaHa/10B KOHTPOJ1S HAaNpPs>KEHNsA 3
Hanpsh)xeHue nuTarouleil ceTm NocTossHHoe/nepemMeHHoe (noa 3akas), B 85—264 (24)
HoMmuHanbHas norpebnsieMas MOWHOCTb NO NOCTOSSHHOMY/NepeMeHHOMY TOKY, BT 1/1
RS-485
Tun kaHana cBA3u nHTepdenc/npoToKos (Heu3onmpoBaHH
bii)/Modbus RTU
HanpshkeHue
MapameTpbl AUCKPETHOro0 BXoAa ANA NOAK/IIOYEHUS] KOHLIEBOIr0O BblKJ1lOuaTens 220B. NnMTaHne oT
NOJIOXXEHUS1 ABEPU BbICOKOBOJIbTHOIO OTCEKa (AJi 3BYKOBOW CUrHasm3aumm) r
ycTpoicTBa
KonunuecTtBo BbIXOAHbIX pesieMHbIX KaHaN0B 1




HoMuHanbHoe pabouee Hanps)KeHMe KOHTAKTOB peJie BbIXOAHbIX KaHaJ10B 220
nocr/nepem, B
HoMuHanbHbI pabounii TOK KOHTAaKTOB peJsielHbIX BbIXoAo0B, A 3

Mo ymonuyaHuio:
KOMIJIEKTHbIE
noau3oJIATOPHbIE
Tun noakIt0MaeMbIX AaTYUKOB HaNpsHKEHUS /BbIHOCHbIE (MO
OMNpPOCHOMY
JINcTy), nop
3aKas3: nrobble

AnanasoH pabounx Temnepatyp, °C -40...+60

OTHOCUTEsIbHaA BNAaXKHOCTb Bo3ayxa, % 30—80

1.2.5. ConpoTuBneHne n3onauum ycTpomcTea Mexagy BCEMU ISIEKTPUYECKU He
CBSA3aHHbIMU LieNaMU, a Takke MexXay HUMU U KOpnycoM (KpoMe pasbema CBA3N C
nepcoHarnbHbIM KOMMNbIOTEPOM) cocTaBnseTr He mMeHee 10 Mom B HopMaribHbIX

KINMMMaTU4eCKnx ycrioBnsx.

1.2.6. Onekrtpuyeckass M30MsAUMA Mexay BCEMW He3aBUCUMbIMWU LiensmMmm
YyCTpOMCTBa (KpOMe pasbema CBsS3M NepcoHaribHbIM KOMMNbIOTEPOM) BblAEpKMBaET
6e3 npobos n nepekpblTUs ucnbiTatensHoe HanpskeHne 2000B (adphdekTnBHOE

3Ha4yeHne) nepemMeHHOro Toka Yyactotom 50y B TedeHrne 0gHON MUHYTHI.

1.2.7. HomuHanbHble paboyne  3HAYEHUA  BHELWHUX  MeXaHUYEeCKUX
Bosgencteyowmx dakrtopoB no NOCT17516.1-90 gna rpynnbl MeXaHUYEeCKOro

ncnonHeHna M7, npn aTom:

- BUOpaUMOHHbIE Harpy3kn B gnanasoHe yacTtoT oT 5 go 100ly ¢ yckopeHuem
1g;

- yaapHble Harpysku c yckopeHmem 3g, konnyectso yaapos - 10000;

- CEeMCMOCTOMKOCTb MpU BO34ENCTBUM YCKOpPEHUS 3g B AnanasoHe 4acToT OT 5
o 15y,

1.2.8. Bung knumatndeckoro ncnosHeHuns yctponctea tuna ¥YXJ1.3.1 no FrOCT
15150-69 co cneagyoWwnMmn yTOYHEHUSIMUA:

- Temnepartypa okpyxatowero Bo3agyxa ot muHyc 30 go nntoc 60 °C;

- OTHOCUTemnbHad BMAXHOCTb OKpyxatouwero Bosgyxa o 80 % npwu
Temnepartype He 6onee nntoc 35 °C 6e3 BbiNnageHUs pochl;




- aTMoccepHoe aasrieHne ot 866 [Ma (650 mm pT cT.) go 1067 Ma (800 mm pT
CT.);

aTtmocdepa tnna Il no FTOCT 15150-69;

- BblCOTa Hag ypoBHeM Mop4a He 6oniee 1000 m;

- OKpyXarwlasi cpefa HeB3pblBOOMNacHas, He codeplkallasd TOKOMPOBOASLLEN
MbISfIK, arpeCCUBHbLIX FA30B N MApPOB B KOHUEHTpaUMSX, paspyLLatowmx U30MSLNI0 N
MeTannbl.

1.2.9. YctponctBo ponyckaeT npebbiBaHMe B HepaboyemM COCTOSiHUM Mpu
noBblleHHOM Temnepatype no nmwoc 70°C, a 3aTtem, nocne pAByx 4acos
npedbiBaHNUs B HOPMAasbHbIX KIMMaTUYECKMX YCHOBUSIX OHO MPUIrOAHO K
aKcnnyatayum.

Pabouee nonoxeHwue - noboe.

1.2.10. CTeneHb 3awWmLLeHHOCTN Kopryca u BbiBogoB ycTpouncTea IP20 no FTOCT
14254-96.
1.2.11. CpefgHui cpok cnyxbbl ycTponctea He meHee 25 neT.

1.2.12 T[lo cnocoby 3alunTbl YenoBeKa OT NMOpPaXeHUs1 ANEKTPUIECKUM TOKOM

ycTponctBo cootBeTcTBYET Knaccy 0 no FOCT 12.2.007.0-75.

1.2.13. Yctpouncteo noxapobesonacHo, noxapobesonacHoCTb obecneymBaeTcs
NPUMeHeHNeM COOTBETCTBYIOLLMX MaTepmaros.

1.3. KomnnekTHOCTb

1.3.1. B KoMnnekT nocTtaBkn BXOAAT:

- 6nok nHaukaumm tuna «MBA-02» - 1 wr.;

- KOMMMEKT JaTYMKOB BbICOKOIro HanpsiKeHust ¢ kabensamm B konnyectee 3
LuT;

- nacnopTt - 1 WT. Ha KaXgoe n3genve unu Ha rpynny nsgenuin;

- PYKOBOACTBO MO 3KCMNfyaTauum - B KOIMYECTBE, OFTOBOPEHHOM B 3aKase.

1.4. YcTponcTBo M paboTa 6510Kka nHaMkaumn.

1.4.1 YcTponcTBO (OYHKUMOHANbHO  COCTOMT M3 MUKPOKOHTpossepa, yana
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NUTaHNA, CBETOAMOOHbLIX MHANKATOPOB, BXOAHbLIX Y35r10B, pene, y3na uHtepgenca
RS-485. BxogHble y3nbl npeactaBnsT cobon nporpammupyemMble yeunutenmu
aHanoroBoro curHana.

K BXOOHbIM Yy3rnam YCTpOMCTBA MOAKMOYATCA OaTyYMKM  BbICOKOro
HanNps>XeHus, YCTaHOBIIEHHbIE B COOTBETCTBYIOLWMX TOYKaX KOHTpons. BxoaHble
y3rbl pOpMUPYIOT aHanoroesbi curHan ana sxogos AL mMukpokoHTponnepa.
MwKpoKOHTpOSnep B COOTBETCTBMM C 3aliOXEHHbIM anropyMtMoM Mpou3sBoauT
oueHKa aMmnMTygHoM M pa3oBOM COCTaBMAKOLLEN CUrHana, Ha OCHOBE KOTOPOW
NPUHUMAET Jornyeckoe peweHne O Hanuumm nmbo OTCYTCTBUMM  BbICOKOMO
HanNpsHPKeHUs Ha TOM UM MHOWM TOYKE KOHTPOM4d, BKoYas nnbo oTKoYas npu
9TOM COOTBETCTBYHOLLME CBETOAMOOHbIE NHOMKATOPLI. JONOSTHUTENBHO NPU 3TOM
MUKPOKOHTPONEp YynpasnaeT perne, ecnu pene 3anporpaMMmupoBaHO Ha
BbINOSTHEHNE KaKON-NMBo doyHKLMK, onucaHne OyHKLMA NpMBEAEHO B OMPOCHOM
nucTe Ha YCTPOUCTBO. YCTPOMCTBO TaKKe OTBEYaeT Ha BCe MacTep-3anpochbl CO
CTOPOHbI NMUHUK cBA3KM RS-485. Npn nogaye Hanps>keHWa NUTaHUA YCTPOMCTBO
nocne vHAuKauuuM 3Haka NpUBETCTBUS BXOOMUT B OCHOBHOMW pexum paboTbl, npwu
9TOM B BEPXHEM 1EBOM YIIy NULIEBOM NaHeNn ycTpoucrea "3aropaerca”

- MHOuKaTop paboTbl B OCHOBHOM pexume. CBeToAMOAHbIE MHAMKATOPDI
COOTBETCTBYHOLUMX a3 «ropsiT» NOCTOSAHHO NPU HANNYUN BbICOKOIO HanpsikeHus,
nMBo He «ropsaT» NPU OTCYTCTBMM BbICOKOrO HaMNpPsXKeHUS.
[oNONHUTENLHO YCTPOMCTBO MOXET OblTb CHabXeHO BO3MOXHOCTbIO 3BYKOBOW
CUrHanusaumm.  3BYKOBasi  CuUrHanusauusi  BKM4Yaetcsas  npu  doumkcayum
YCTPOMCTBOM HanuMums BbICOKOrO HanpsKeHna n onpeneneHna ycTponcTBoM
OTKPbITON [OBEPU BbICOKOBOSILTHOMO OTCeKa. [na KOHTPONS MONOXeHus OBepu
ncnonbdyetca amckpeTHbln Bxon DI (koHTakTbl 5,6 pasbema X3), K gaHHOMY
BXO4Yy HeobXoauMMO MOAKIOYNTL KOHLEBOW BbIKMNOYaTENb MONOXEHUS OBEPW.
Jlormka paboTbl KOHLEBOro BblkMYaTensa (No3vTMBHas WNM  HeraTuBHag)
HacTpauBaeTCs Mpu U3roToBMEHNN, a Takke MOXET OblTb MBMEHEHA C NMOMOLLIbIO
YTUNUTBLI HAcTpPonKM 4vepes nogkrnoveHne RS-485 k ycTponctBy. KeutupoBaTtb
cpabaTtbiBaHWe 3BYKOBOW CUrHammsauuMm MOXHO KpaTKOBPEMEHHbIM HaXaTuewm
KHOMKM aBTOKannbpoBKu.

1.4.2 KOHCTPYKTMBHO YCTPOWCTBO BbINOSIHEHO B BUAE MeTasnfIM4ecKoro
Kopnyca C HWXHUM U BEPXHUM MOACOEOMHEHUSMW BHELIHUX NPOBOAHMKOB. Ha




nuUEeBOW NaHenn PacnonoXXeH.I:
— WHOMKATOP OCHOBHOIO peXxuma paboTbl B F1IeBOM BEPXHEM Yriy
nuueBson NaHenu;
— WHOMKATOPbl HANU4nsa Hanps>keHnsa B LeHTpe NNLEBON NaHenw;
— OTBEpPCTUA Ona [ocTyna K KHOMKe 3anycka aBToOMaTuUyecKkomn
KanmbpoBKKW B NIeBOW YaCTu NaHenu nog MHaukaTopamMmm HarnpsHkKeHus;
— THe3ga And  MNOOKMNKYEHUS  LUTEKEPOB YCTPOWMCTBA BHELLHEro
doasnMpoBaHNA B HUXKHEN YaCTW NTMLLEBOW MaHenu
B BepxHen 6GOKOBOM 4acTU YCTPOWMCTBA pPacnosioXeH COeAUHMUTESbHbLIN
pasbeM X1 Ona NOOKMNIYEHUS [AaTYMKOB BbICOKOMO HamnpshKeHWs, a Takxke
pasbeM X2 - ons NOAKNIYEHUs NIMHUK CBA3K MO MHTepdency RS-485. B HUxHeN
BOKOBOW YacTU pacrnonoXeHbl pasbeM X3 - 4N No4adn Hanps>KeHUs nUTaHus,
penernHoro BbiIxoga 1 KOHUEBOIro BbIKMoYaTeNA NOSOXEHUS OBEPU.
[[@abapuTHbLIE M YCTAHOBOYHbIE pa3Mepbl MOAYNSA NMPUBEAEHbI B MPUNOXEHUN
B. Brnok wuvHOoukauum wumeeTr nNpPOYHLIN MeTannuyeckum Kopryc. YcTaHoBKa
NPOM3BOANTCS Ha ABEPb UK NEPEaHIo NaHenb PenenHoro wkadga ¢ NoMoLLb
OOKOBbIX PMKCATOPOB.
1.4.3 MexaHu4eckas yCTaHOBKa YCTPOMCTBA Ha OObEKTe OCYLLECTBASETCS B
COOTBETCTBUM C YCTAHOBOYHbLIMWU pasmepamu C NOMOLLbI ABYX huKCcaToOpoOB Ha

BOKOBbIX CTOPOHaXxX yCTPONCTBA.
1.4.4 Tepepn BKAOYEHMEM M BO BpeMsi paboTbl MOAYb MHAMKALMN MHEMOCXEM

AormKeH bbITb HAAEXHO 3a3eMIieH Yepes COOCTBEHHbIM NPOBOL 3a3EeMIIEHUS.

1.4.5 BrHewHue aneKkTpuyeckmne uenu noaKno4arTcs K Gnoky
COeVHUTENBbHOMY,  PacCrofiIOXKEHHOMY B HWKHEM  4acTu  YCTPOMCTBa.
CoegunHuTenbHbIM 610K gonyckaeT NoacoeauvHeHne nog BMHT OAHOro unu AByX
OAVHAKOBLIX MPOBOAHMKOB O6WMM cevyeHMeM [0 2,5 MM? BKIHOYUTENBHO W
ceyeHneMm He MeHee 0,5 MMm? kaxabit. Cxema anekTpuyeckasd noaKnoyYeHns
MoAyns npuBegeHa B NpunoxeHnn b.

MopsigoK  NOAKIOYEHUsT  CUrHasnbHbIX — LEnen  MNpOou3BOAUTCS  COrfacHo
YyCTaHOBJIEHHON MHEMOCXEMe 3arpy>XeHHOM B YCTPOMCTBO.

1.4.6 TlogknioyeHne penenHbiX BbIXOOOB YCTaHOBMEHHbIX B pas3beme X4

npounssoautcs cornacHo cxeme [lpunoxenuss B: COM - obwmn koHTakT, NO -
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HOpMarnbHO Pa3oMKHYTbIN KOHTaKT, NC - HOpMarnbHO 3aMKHYTbIN KOHTaKT.




1.4.7 [JaTynku BbICOKOro HanpsikeHnsa UMeLOT ABa BapuaHTa UCMONHEHUS!.

1 - BbIHOCHble [aTyYMKM  BbICOKOrO  HanpsbkeHust  (pucyHok 1),
yCTaHaBMNMBaKTCA Ha W30MSLUMOHHOM PacCTOSHUM  HanpoOTMB TOKOBEOYLLMX
yacTen pacnpenenuTenbHOro yCTporcTBa, NapannenbHO TOKOBEAYLMM YacTAaM,
Tak, YTobbl NpoeKkuMss ToKoBedyLlen 4acTu nepekpbiBana MfoCKOCTb AaTyumKa,
nmbo B HenocpeacTBeHHOM ONM30CTU OKOMNO MPOXOAHOro M30MsATOpa, AaHHOoe
KOHCTPYKTUBHOE UCMOSIHEHME ABNSAETCH eQuHbIM ANA Kracca HanpskeHus oT 6
no 35«kB. BHUMAHMUE!!! BbIHOCHbIN OaTYMK HeoO6XoauMO yCTaHaBNMUBaTb
CTOPOHOU C BbICTYNMalOWMUMKU 3aKnernkamMm K KpernexHoWu MNOCKOCTU, Tak,
YyTOObI CamMa nJlacTUHa AaTyuMKa OTCTOsiNa OT KpPeneXHOW MIIOCKOCTU Ha
BbICOTY 3aKknenku — 6...7 mm. lNpu ycTtaHOBKe AaT4YMKa ob6paTHON CTOPOHOM
K KpenexHou NMIOCKOCTU CUrHan gatyvmkKa ocrnabnsercsa B HEeCKOJNbKO pas,
YTO NPUBOAUT K HEKOPPEKTHOM paboTe ycTpoucTtBa. Takxe XenaTerfibHO
MUCKMNIO4YUTb HanuMuMe MNOCTOPOHHUX I3FIEMEHTOB B MNPOCTPaHCTBE MeXAy
AaTYMKOM U TOKOBeAylleM YacTbio, YTO TaKXe MOXeT OocCnabuTb curHan
Aatyuka. B HeKkoTopbIX cryyasax cneumcpuka KOHCTPYKUUMU WKadpa MoxeT
notpeboBaTtb AOMOJSIHUTENbHOE YyAaneHue BbIHOCHbIX [AaTYMKOB OT
KpeneXxHou MNSIOCKOCTU U NPUOBNMKEeHUs UX K TOKoBeAyLen 4acTU, HO He
6nuxe, 4eM Ha M3ONSALMOHHOE pPacCTOsiHUE COOTBETCTBYHLUEro Kracca
HanpsikeHus. [abapuTHble M yCTaHOBOYHbIE pasMepbl JaTyuka HarpsikeHus

BbIHOCHOI'O YKa3aHHbI B NMPUoXeHnn K.

PucyHok 1. BbIHOCHbIE JaTYMKN BbICOKOrO HanpsiXXeHust

2 - NOAWN3ONATOPHblE [OaTYMKM BbICOKOTO HaMpsBKeHUs (PUCYHOK  2),

YCTaHaBJINBAOTCA HenocpeacrBeHHO noa OMNOpPHbLIMU N30nATopamMm




pacnpenenutenbHoro yctponctea. C  y4eToM pasfnyHbiX KOHCTPYKTUBHbIX
OCOGEHHOCTM  OMOPHbIX W3OMATOPOB Ha  KaXAblh  Knacc  HanpshkeHusi
yCTaHaBNMBaeTCs COOTBETCTBYHOLUUA AaTyMK HanpsbkeHus. [abapuTHble WU
YCTaHOBOYHbIE pa3Mepbl AaTYMKOB HaMpPsKEHUS1 MOAMU3ONATOPHbIX YKa3aHHbl B

npunoxeHun 3.

PucyHok 2. loan3ondaTtopHble JaTYMKM BbICOKOTO HanpsiXXeHns

B 3aBUCMMOCTM OT KOHCTPYKLMWN pacnpedenntenbHOro yCTponucTea 3akasduk
MOXeT BblbpaTb nbon yaobHbLIN BapuaHT WCMOSHEHUA BbICOKOBOSIbTHOMO
Aatyuka, obssaTenbHbIM - YCrioBMeM 4BnseTcs BbIOOp ednHOro BapuaHTta
MCMOMNHEHNs Afs OOHOro  MeCTopacrnonoXeHns — CcOOopHble LWWHBbI  Unn
oTXoasLWas fIMHUS.

Kaxgbli gaTtymk KOMMSekTa noacoeduHeH K KoakcuanbHoMy Kabento ¢
NoMoOLLbIO Narku, Tun wucnonbdyemoro kabens Li2YCY (Lappkabel), onuHa
kabena ycTaHoBfieHa 3aka3yMKOM B OMPOCHOM JUCTE, Ha MNPOTMBOMOSIOXKHOM
KOHUe Kabenb pasgenaH, WMeeT LUeHTparnbHbI CUrHanbHbIA  NPOBOL4 W
9KpaHUPYOLLMKA NPOBOA B BMAE ONSETKW, pasaesiaHHbIA KOHEL, KOTOPOW 3aKpbIT
TepmoycagoyHonm Tpybkon, oba nposBoda oOrnpeccoBaHbl B HAKOHEYHWUKW,
HaKOHEYHWKN MNOLKMYEHbl K OTBETHbIM pasbemMaM [Ond  garnbHeunwero
nogcoegmMHeHna K 610Ky MHanKaumu.

1.4.8 [Ona npoBegeHNa NPOBEPKM MNPaBUITbHOCTUM MOOKMOYEHUS OaT4YMKOB

BbICOKOIo HanpsaxeHund BbIHOCHOIoO Wi noam3osiATOPHOro HeO6XO,EI,I/IMO K ero




KOHTaKTHOM MNJioLaZKe LeHTparibHOM XUSbl, HAXo4sLencs cnpasa y BbIHOCHOIO
AatyMka ©n nog  TepMoycaodHoM  TpyOkom  (MPOKOMOTb  LWIWIIOM) Y
Noau30MSATOPHOrO AaTyuka, MPUKOCHYTLCA TOKOMPOBOASAWMM WMHCTPYMEHTOM,
Hanpumep, OTBEPTKOM WUNU LUMMOM, yaepXuBas ero 3a MeTtasnfiMyecKyro 4acTb.
Mpn aTOM npousongeT 3aropaHne CcOOTBETCTBYKOLWEN a3bl Ha Ornoke
nHgmkaumn. Onepauuto HeobxoaMMO MNPOBECTM MpU Hanagke gns Bcex as.
[laHHaa npoBepka NPOM3BOOUTCA MNPU MNOSHOCTBD OBECTOYEHHbIX [NaBHbIX
TOKOBeayLMX YacTax pacnpenenuTeribHoro yctponcraal
1.4.9 [Onsa npoBedgeHnsi npoBepkn pPaboTOCNOCOOHOCTM MOSTHOCTLIO
CMOHTUPOBAHHOIO  YCTPOMUCTBA WUCMbITATENbHbIM  BbICOKAM  HarnpshKeHuem
HeobXoaMMO nofaTb HanpsbKeHWe Ha BCe rfaBHble Luenu pacnpeaenurensHoro
yctponctBa 3HadyeHneMm 70% - 100% oT HOMUHanbHOro pabo4vero HanpsKeHus
pacnpenenMTesibHoro ycTponcTea.
1.4.10 YCTPONCTBO Takke MMeeT LOMONHUTENbHbLIN PEXUM paboTbl — PeXxnm
aBTOMaTM4eCKOM KanubpoBKW, NpeaHasHayYeHHOW NS BblpaBHMBAHUS YPOBHEMW
CUrHanoB nMOCTynawwmx C [aT4MKoB NPU  CIIOKHOM  FeOMeTpPUYECKOM

pacrnonoXxeHnn TokoBeaywwmx wWuH. OnucaHne paboTbl YCTpPOWCTBA B 3TOM
pexvme npuBedeHo B NpunoxeHuu E.

1.5. MapkupoBka

1.5.1. MapknpoBka yctponctsa cootseTcTByeT TpeboaHmsam FTOCT 18620-80
N KOHCTPYKTOPCKOM JOKYMEHTaLMN.

Ha nuueBon naHenu HaHeCeHbI:

- ycnoBHoe o6o3HavyeHune (Tun) yCTpomncTBa;

- TOBapHbIN 3HaK;

Ha TbInbHOM CTOPOHE KOpnyca MapKUpOBKa COAEPXUT crneayroLline gaHHble:

- HOMWHaNbHOE HanpshKeHne NUTaHus;

- undgpoBoe 1 bykBeHHOe 0003HaYeHe BXOAHbIX Lienewu;
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- AaTa U3roToBIIEHWS;

- NOPSaKOBbLIN HOMEP U3Jernus.

1.5.2. CeptudpnumnpoBaHHblie B Cucteme ceptudukaumm « FOCT » ycTponcTtea
MapkumpytoTca 3HakoMm cootBeTcTBuA no OCT 50460-92. 3Hak COOTBETCTBUS
HaAHOCAT Ha  YCTPOWUCTBO, Tapy, YMNakoBKY, TOBapOCOMPOBOAUTESIbHYIO
AOKYMEHTaUM0 B HENnocpenCTBEHHOW  OnM30CTM  OT  TOBaApHOro  3Haka
N3roToBUTENS.

1.5.3. TpaHcnopTHaa mapkuposka Tapbl no FOCT 14192-96, Ha Hel HaHeCeHbI
N300paXkeHns MaHUNyNAUMOHHbIX 3HakoB: "Xpynkoe. OcTopoxHO", "bepeyb OT
Bnarn", "OrpaHudeHue Temnepatypbl" (HWXKHee 3HavyeHwe TemnepaTypsbl
OKpy)XatoLero Bo3gyxa Mnpu TpaHCNOPTUPOBaHUM M XpaHeHun muHyc 40 °C).
MapknpoBka JOrmKHa HAHOCUTBLCA HENOCPELCTBEHHO Ha Tapy.

MapknpoBka BbINOMIHEHA Kpackour, obecneymBatoLen YeTKOCTb U YNTAaeMOCTb
HagnMcen B TeYEeHne cpoka XpaHeHus.

1.6. YnakoBKa

1.6.1 YnakoBka yctponcts npoussoautca no NOCT 23216-78.
1.6.2 KoHcepBaLuumm yCTpOMUCTBa He nognexar.
1.6.3 CoyeTaHne BNOOB U BapMaHTOB TPAHCNOPTHOM Tapbl C TUNamMu
BHyTpeHHen ynakoskn no NOCT 23216-78.
1.6.3.1 [Ans Hyxg HapoaHoro xo3aucTtea (Kpome panoHoB KpanHero Cesepa u
TpyaHoOocCTynHbIX panoHos) no FOCT 15150-69.
KaTteropus ynakosku KY-2. TK. BY-1-A
1.6.3.2 [Ina BHYTpUrocygapCTBEHHbIX NOCTaBOK B panoHbl KpanHero Cesepa u
TpyaHoOocCTynHble panoHbl no FOCT 15846-2002.
KaTteropus ynakosku KY-2. TK. BY-I1-b
1.6.3.3 YcTpoucTBa yKnagbiBaloTCs B KOPOOKY N3 roppMpoBaHHOro KapToHa no
FOCT 7376-89 unun kaptoHa kopobo4dHoro no NOCT 7933-89 npu BbINOMHEHUU
ycrosuin, obecnedmBarolnX UX COXPaHHOCTb Mpu TpaHcnopTupoBaHuu. Macca
OpyTTO yNnakoBaHHOro YCTPONCTBA He AoSkKHa npeBblwaTtb 0,9 kr.
Pasamepbl  kOpOOKM  OOMKHbI  UCKMOYATb  BO3MOXHOCTb  CBOBOOHOro

nepemeLleHnsa B Hen yCTPONCTB. pu ynakoBbiBaHUN B OLHY KOPOOKY HECKOSTbKUX
11




YCTPOMCTB [OOSMKHa OblTb Takke WCKNKYeHa BO3MOXHOCTb CBOBOAHOro
nepemMeLleHnsa B HEN YCTPOMUCTB.

Mo cornacoBaHMo C 3aKa34nMKoM JornyckaeTcsl TpaHCNOPTUPOBAHUE YCTPOMUCTB
B KOHTenHepax no OCT 18477-79 c y4eToM AONOMHUTENbHLIX TpeboBaHu
FOCT 20259-80, npu aTOM [onyckaeTcsl ynakoBKa YCTPOWUCTB B SLMKUA U3
rodopupoBaHHoro kaptoHa no FOCT 7376-89.

1.6.3.4 YnakoBblBaHWe TEXHUYECKOM U COMPOBOAUTESNIBHOW OOKYMEHTauun U
MapKMpoBKa ee YnakoBKM MNPOM3BOAMTCS cOoOoTBeTCcTBUM C TpebosaHuamn [OCT
23216-78.

1.6.3.5 BHYTpeHHIOLO YyNakoBKY W TPaAHCMOPTHYH Tapy [AOnyckaeTtcs

M3roTaBJinBaTb MO YepTeXam 3aBOa-U3roTOBUTENA.
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2. TexHn4yeckoe O6Cﬂy)KI/IBaHI/Ie N PEMOHT.

2.1 O6bwume ykasaHus

2.1.1 Okcnnyatauma n obcnyxmBaHue YCTPOMUCTBA LOSMKHbI NPOU3BOAUTLCH B
COOTBETCTBUM C HacToAwMM "PyKkoBOACTBOM MO 3Kcnnyatauuun" npu 3HayvyeHUsaXx

KnuMaTnyecknx oakTopoB, yKa3aHHbIX B HACTOSALEM AOKYMEHTE.
2.1.2 Bo3MOXHOCTb paboTbl YCTPOMUCTBA B YCITOBUAX, OT/IMYHbIX OT YKas3aHHbIX,

JOIMKHa CcornacoBbIiBaTbCA C  MpegnpudatmeM - gep)xartenem noanvHHUKOB
KOHCTPYKTOPCKOM  OOKYMEHTaumMm W C npeanpuatueM -  U3roToBuUTENeM.
HagexHocTb M JonroBe4yHOCTb YCTPOMCTB B annapatype obecrieynBaeTcsl He
TOMNbKO Ka4eCTBOM CaMUX YCTPOWCTB, HO W MpaBuiibHbIM BblIOOPOM PEXUMOB U
yCrioBMMA WX 3KcnnyaTauun, T.e. cobrniogeHvem TpeboBaHWUN, W3IOXEHHbIX B
HacTosILLLEM TEXHNYECKOM PYKOBOACTBE.

2.1.3 Bo Bcex cny4yaax akcnnyatauuMm pekoMeHOyeTCcs npuHMMaTtb Mepbl,
obecneunBarowne ynyduweHne BeHTUNSAUUKW, pauuoHanbHoe pasMeLleHune

yCTpoucTBa.

2.1.6 [deMOHTaxX MOHTUPOBAHHOIO B annapaTypy YyCTpoMcTBa [LOJIKeH
npoussoauTbca 6e3 pgedopmaumm M MeXaHUYeCKoro MnoBpexdeHuUs Kopnyca

yCTpoucTBa.

2.1.7 PemoHT ycTpoucTBa paspewlaeTcsa MNpou3BOaUTb  creunanuctam
npeanpuaTus — agepxatensa MNOASMMHHMKOB KOHCTPYKTOPCKOW [OKYMEHTauum W

npeanpuaTna — N3ArotToBUTENA.

AHanm3 n BCKPbITME YCTPOMWCTB, BbILIEALNX N3 CTPOS, MPON3BOANUT TONbKO
3aBOA4 M3roToBuTENb. PEMOHT unM 3amMeHa HeucnpaBHOro YCTPOWCTBA
NPOM3BOANTCH HA OCHOBaHWNM rapaHTUHbLIX 0653aTeNbCTB.

2.2. Mepbl 6e30nacHOCTU

221 Tlpu 9kcnnyatauum W UCMbITAHMSX  YCTPOMCTBA  Heobxoaumo
pykoBoacTtBoBaTbCcs "lMpaBunamum TexHUKn 6e3onacHOCTU npu  akcnnyataumm

9NIeKTPOYCTaHOBOK  noTpebutenen”, a Takke TpeboBaHNAMM HaACTOALLEro
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"PykoBoacTBa no akcnnyatauuun'.

2.2.2 MoHTax, obcrnyxumBaHue W I3KCniyaTauuio YCTPOWUCTBA paspeluaeTcs
NpPoOM3BOAUTbL NULaMm, NPoLIEeaLLMM chneumanbHy NOAroToBKY.

2.2.3 PaboTbl ¢ coegnHnTENbHbIM BIOKOM YCTPOMCTBA CrieayeT NpoBOAUTL NpU
06eCcTO4YEHHOM COCTOSIHUMN.

2.2.4 B npouecce aKkcnnyatauMm YCTpPoOMCTBaA [AOOMMKHbI cobntogatbes
cnegyrwoLime npasuna TEXHUKU be3onacHocTn npu aKkcnnyaraumm
anekTpoyctaHoBok. O6cnyxvBaHMe W JKCnyatauuio YCTPOMCTBa paspeluaeTcs
npou3BoauUTbL JiMuaMm, npowenwMm crneuuanbHyo  noarotoBky. Pabotbl
coeguHuTenNbHbIM BNOKOM YCTpOMCTBa criegyeT nNpoBoAUTbL Npyv 06eCToYeHHOM
COCTOSIHUM.

2.2.5 TpeboBaHue 6e3onacHocTn AormkHbl cooTBeTcTBOBaTh [OCT 12434-83,
rOCT 11152-82.

Mo cnocoby 3alunTbl YerioBeka OT MOPAXKEHUS ANTEKTPUYECKMM TOKOM

ycTponctBo oTHocATcA K knaccy 0 no FOCT 12.2.007.0-75.

3. TpaHcnopTupoBaHue N XxpaHeHue.

3.1 YcTtpomctBa B ynakoBke MpeanpuaTua - U3rotoBuTensa, a Takke
BMOHTMPOBaHHbIE B annapaTypy crieayeT XpaHuTb B 3aKpbITOM MOMELLEHUN MpuU
Temnepartype ot muHyc 40 go nntoc 60C npu OTCYTCTBMM B OKpY>KatoLLEM BO3yXe
KMCNOTHbIX, LLUESTOYHbIX U OPYrMx arpeccuBHbIX nNpumMmecen. [lonyckaeTcs XpaHuTb
yCTPOMUCTBA B YyMNakoBKe NpeanpusaTUS-U3roToBuTeNna B  HeoTannMBaemMom
XpaHunuwie 1 nog HaBecom, a YCTPOMCTBA, BMOHTUPOBAaHHbIE B annapartypy, - B
YCIOBUSIX HEeOoTannmMBaemoro XpaHunuiuia, noj HaBeCOM W Ha OTKPbITOW
nrowaake. Mpwn XpaHeHuu yCcTponcTea cnepgyet  3awmuiatb oT
HEenocpeaCTBEHHONO BO34ENCTBUA COSIHEYHOM peakuuu, b, atMocdepHbIX
ocagkoB 1 Brarw.

3.2 TpaHcnopTupoBaHue ycTponcTs ocylectensetcs no rpynne J1 FTOCT
15150-69, konnyecTBO Neperpys3ok He bonee 4.

3.3 [JonyckaeTcs TpaHCcnopTupoBaTb YCTPOWUCTBO Mpu TemnepaTtype OT MUHYC
14




40C po nntoc 70C, a 3ateM nocrie BblAEPXKM B HOPMAanbHbIX KIMMaTU4YE€CKUX
YCrOBUAX B TEYEHME OBYX YacOB UCMNOSb30BaTh 415 3KcnnyaTaumn.

3.4 TpaHcnopTMpoBaHWe YyrnakoBaHHbLIX YCTPOMUCTB MOXET MpPOnU3BOAUTLCS
nobbiM  BMAOM TpaHcropTa, nNpedoXpaHsawwWwmMM u3genna oT  BO3LENCTBUS
COSTHEYHOMN peakumn, pPes3kMx CKaykoB TemnepaTyp, aTMOCHEPHbLIX OCaadKoB U
MNblin  C COONIOAEHMEM Mep MPeaoCTOPOXHOCTU  MPOTUB  MEXaHUYECKUX
BO3ENCTBUMN.

3.5. lNorpyska, KpenneHne n nepesBo3ka YCTPOUCTB B TPAHCMNOPTHLIX CpeacTBax
AOIMKHa OCYyLeCTBNATbCA B COOTBETCTBMWM C  OEUCTBYHOLLMMU  NpaBuiaMm
NnepeBO30K rPy30B Ha COOTBETCTBYWLLUMX BUAAX TpaHCnopTa, Npuyem norpyska,
KpenneHne n nepeBo3ka YCTPOUCTB XESe3HOAOPOXHbIM TPAHCNOPTOM AOJKHA
NpPoOu3BOAUTLCA B COOTBETCTBUM C «TE€XHUYECKMMMU YCNOBUSIMU TMOrpy3kn W
KpenneHna rpy3oB» Wn «[llpaBunamm nNepeBO3OK TIPy30B», YTBEPXKOAEHHbIMU

MwuHUCTEpPCTBOM NyTEN cOOBLLEHMS.
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MpunoxeHue A.

CTpyKTypHasa cxema noakrio4YeHUs yCcTponcTaa.
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lNpuno>xeHue b.

Cxema ANeKTpn4yeckKkasa noakKnro4yYyeHnsa Mmoayris.

Odeepk oTpeITa

X3

Kopnyc | 1

NC1 2

: comt | 3

X2 [RS-485] L o ]9
1| D+ o |4
> D 8] 6
3 |Kopnye L
M- 8

X1 Jativkm HanpameHWa

z @ -
= o o
= =L ==
= (0 |02 | =T )

X1 — pa3beM ansd
MOAKOYEHNST JAaTYMKOB
BbICOKOIO Hanpsi»XeHus.

X2 — pa3beM RS-485

X3 — pa3beM ans
noAayun HanpsKeHust
NUTaHWs, penenHoro
BbIXOAa Ans
MOAK/THOYEHUS BHELLHMX
YCTPOWCTB npuema
KOMaH/l CUrHanmsaummn u
KOHLIEBOrO BbIK/HOYaATENS
MOJSIOXXEHUS ABEPH

BHeLiHIOI0 Lenb
3a3eMJieHus
ob6si3aTesnibHO
noaksouaTb K
KOHTaKTy 1 pa3bemMa
X3.

17




MpunoxeHue B.

NaGapuTHbIe U yCTAaHOBOUYHbIE pa3Mmepbl MOAYJIA.

76
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1234
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MpunoxeHue I'.

[abapuTHbIE U YCTAHOBOYHbIE pa3Mepbl AaTYMKa HaNPsKEHUS! BIHOCHOTO.

BapuaHT 1 ycTaHOBKM

. TokoBeaywas
3aknenka c BHyTPEHHeN yacTb
HaTunk pe3bbon M4
CTteHka wkada nnm
/MOHTa)KHaﬂ nnaHka
D(@o“?" aTyuK g ;
5
] O —— @t
N ) Ji
Y
30 Ka6enb
13 V|3OJ'IFILI,VIOHH06 paccTtoaHne
42
BapuaHT 2 ycTaHOBKM

BTynka gns yeenuyeHus
PaCcCTOSHMA MEXY 3a3eMJIEHHON
MMOCKOCTbIO U AaTYNKOM

|




MpunoxeHwue /1.

abapuTHbIE M YCTAHOBOYHbIE pasMepbl 4aTYMKOB HaNpsXKeHUs

NOoAN3ONTATOPHDbIX.

Moan3onaTopHbIN AaTUYMK HA Knacc HanpshxeHust oT 6 kB go 20 kB

Jaro

I
. Kadens

Cremsa myaga

Onopren TaTsmim
(oTOpHAR NOBEPXHOCTE) HIOIATOP
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Moan3onaTopHbIN AaTUYUK Ha Kacc HanpsixeHust 35 kB

i S

A
k o= Ex |

4 '
/ / \
¢ .' '-__II.I
CreEna mkada Qmopazsi Jarom
(DIOPHAT MOBEPXEOCTE ) H30IMATOP
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NMpunoxeHune E.

ABTOMaTHn4yecKkas KanubpoBka ypoBHen yctpouctea UBA-02.

BrHumaHue! Kanubposka rpou3sodumcsi mosibko 8 moMm criydae, koeda Ha
wuHax KPY (KCO) noOaHo HOMUHarbHOe mpexgasHoe HarpsxeHue, HO
omcymcmeyem UHOUKauusi Hanuydusi HanpspkeHuss Ha O00Hou unu  08yx
ceemoOuoOHbIx namn L1, L2, L3, npu ycrnosuu, 4mo ycmpoucmeo rpoxooum
rnpoesepky o n.rn.1.4.8 Hacmosuw,ezao pykogodcmea.

N3-3a KOHCTPYKTUBHLIX oOcobeHHocTen wkadgoB KPY(KCO), pasbpoca
napaMmeTpoB M3ONATOPOB, rEOMETPUM TOKOBEOYLUMX LWWH, MOrpeLlHoCTen npu
YCTaHOBKE [aT4YMKOB HamMpsPKEHUS1 BO3HUKAET pasHiua Mexay YPOBHAMMU
curHanos, peructpupyembix yctpouctsom WMBA-02. B HekoTopbix criydasx aTa
pasHMua MOXeT MpeBbiCUTb onpeneneHHbln npegen, n ycrtponctso MBA-02
BblJacCT OWMBOYHbIM pedynbTaT. Hanpumep, nycte Ha wuHbl ABC KPY nogaHo
TpexdpasHoe HanpsxkeHue 10 kB. [JonycTum, 4TO ypOBEHb cCurHana OoT JaTyuvka
dasbl A B ABa pasa npeBblllaeT YPOBHU curHanos oT gatymkoB a3 B n C. T.e.
pasHuua coctasnseT 50%, 4To 6onblie MakCUManbHO AONYCTUMOW pasHuLUbl B
30%. B pesynbTtate yctponcteo MIBA-02 owmnboYHO nNocuymTaeT, YToO HanpsihKeHue
NPUCYTCTBYET TOSILKO Ha gpase A.

Ana peweHna gaHHon npobrnembl cxema ycTpouctBa MBA-02 cogepxut
YCUSIUTENWN C BO3MOXXHOCTbIO MPOrpamMMHON YCTAaHOBKU KO3hULMEHTA YyCUNEHUA.
B nporpammHomMm obecneyeHnn yctponctBa WBA-02  pgobasneHa yHKUMA
aBTOMaTU4YECKOWN KarmbpoBKM.

BbINONHUTE  KanuMBpPOBKY, MPOCMOTPETbL YPOBHU CUrHamNoB, KO3(PMPULMEHTDI
yCUNeHna n Ap. BO3MOXHO C MOMOLLBbIO KHOMKW aBTOMaTU4EeCKOW KanmnbpoBKw,
OOCTYMHOW Yepe3 OTBEPCTME Ha NUNUEBOM NaHenu yCTpouCTBa. 3anyck pexuma
aBTOMaTM4YeCKOM KanmbpoBKM OCYLLECTBNAETCHA OANUTENbHBLIM (~ 5 C) yaepXaHuem

KHOMKW.
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WHCcTpyKumMa no kanubpoBke.

KHonka KanubpoBKM pacrnofioXXeHa Ha JvMueBOM NaHenn YCTPOUCTBA,
HaXkaTue KHOMKN NPOM3BOAUTCA AOSMMHHBbIM ~ TOHKUM NpeaMeToOM — OTBEPTKOMN,

CKpErKomn, Urosikon.

o\
o @
HaxaTtb u yoepXunBaTb KHOMKY aBTOMaTU4E€CKOU KaJ'IVI6pOBKVI *_/ He MeHee

5 cekyHO. YCTpOMCTBO BOMOET B pPeXum KanubpoBKW, MpU 3TOM MHOUKATOPLI
HanNpPsH>KeHUs1 NOracHyT, MHOMKATOP OCHOBHOMO peXuma HayHeT MuraTb C 4acTOTOM
3-4 u. MNpouecc kannbpoBkn gnutca 3-5 cekyHa. Npu ycnewHom 3aBepLueHuu
YCTPOMNCTBO aBTOMaTUYECKN BEPHETCS B OCHOBHOW pexnm paboTtbl. B npoTMBHOM
cnyyae, TO ecTb, B clniydae owmnbkn npu kannbposke, YCTPOMCTBO BONAET B PEXUM
MHANKALMN OLLINOKN:

- CBETOAMOL OCHOBHOIO peXxumma npogosmknT MmuraTb, HO yXKe € yactoTtoum 1
My,

- NHOUKATOP HanpsbkeHnsa Ha pase ¢ Hanxygwum pesynbTaToM KanmbpoBKu
Bbynet muratb, ¢ Yactotom 1 I'u.

[ns Bbixoga n3 pexuma uHanKaumm owmnbKM HYXXHO MPOU3BECTU KOPOTKOE
Ha)kaTue Ha KHOMKY KanubpoBKW, Npu 3TOM YCTPOWCTBO BOCCTAHOBUT 3aBOACKME
HaCTPOWKN KanmMbpoBOYHbLIX JaHHbIX U1 BONAET B OCHOBHOM PeXUM paboThl.

Bo3aMOXHble NPpUYNHBI OLINMBOK KanMbpoBKM NpuBeaeHbI B Tabnmue HUxe.

[MpoBepbTe NpaBubHOCTb NOOKNYEHUN
YCTPOWCTBA U LLEMOCTHOCTb kabensa cBA3w.

Cbon cBA3M MOXET MPOM3ONUTUM OT CryvanHOM
nomexu. NMoBTopuTE NONbITKY KannubpoBKN.

1 Cbon cBa3n

- 3aperncTpupoBaH ypoBeHb curHana meHbwe 150
Hunskun  ypoBeHb

2 MB. Heobxoaumo obecneuntb MUHUMATbHbIN
curHana
ypoBeHb 150 mB.
3aperncTtpupoBaH 4Ype3MepHO BbICOKMA YPOBEHb
3 BbICOKMN  ypOBEHb | cUrHana, KoTopbi He yaarnochb NMpUBECTU K HOPME.

cuUrHana MpuMmnTe Mepbl ANS CHUXKEHMST YPOBHS CUrHana u
NMOBTOPUTE MOMNbITKY KanMOpOoBKMU.
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