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HacTtoawun nacnopT aBNSeTcs OOKYMEHTOM, yCTaHaBnvBawLwWmM npasuna
aKcnnyatauum  MoHuTOpa  anektpoasuratena tuna MO-4M (mnanee no Tekcty —
MOHUTOpPA).

Mepeg HavyanoMm  aKchfyaTauunm  MOHUTOpa  HeobxoAMMO  BHMMATEsNbHO
03HaKOMUTBLCS C HACTOALLMM MacrnopTOM.

HenpaBunbHoe noakno4YeHne MOXET TMpPUBECTU K MNOSIHOMY BbIXoay
MOHUTOpPa U3 cTpos (03HaKoMbTechb € puc.1 Ha cTp. 2).

MpM nokynke MOHUTOpPa MPOBEPANTE €ero  KOMMMEKTHOCTb, OTCyTCTBUE
MEXaHU4YeCKUX MOBPEeXOEeHUW, Hanuyne wTamMnoB U MOANUCEN  TOPrykLKnX
opraHusauun B rapaHTUNHbBIX TanoHax 1 NpeanpusaTUS-u3roToBUTENS B CBUAETENbCTBE
O rpuemke.
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I'IpanmbHoe nogkr4vyeHne

PucyHok 1 — npaBunbHoe nogkntodeHne moHntopa gsuratens MA-4M
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1.HASHAYEHUWE

1.1 Monutop M[O-4M npegHasHayeH NS OCYLWECTBNEHUSS MOHWUTOPUHra —
HenpepbIBHOrO HabnoaeHnsa 3a paboTon anekTpoaBuUraTens, perucTpauumn pexxmmoB 1
COBbITUA, HaKOMNMEHMUSI CTATUCTMYECKUX [aHHbIX O paboTe anekTpoaBuratenen u
arperatoB Ha UX OocHoBe. Peructpupyetcsa uHgopmMaumsa o 3anyckax, HopMarsbHbIX U
aBapuiHbIX  OTKIIOYEHUAX  JNEeKTpoABUratens, nepepbiBax W OTKAOYEHUSX
3NeKTpocHabxeHnst ¢ ukcaumen gatbl U BPEMEHU COOLITUM U KX NapameTpPoB:
KOHTPOSIMPYEMbIX TOKOB M MNPUYUHBbI aBapuM Ha MOMEHT aBapUMHONO OTKIIHOYEHUS,
MyCKOBOIO TOKa W BPEMEHU BbIXOA4a Ha PeXuM KOHTPOSIMPYeMOro anekTpoasuratens
npu ero 3anycke, ANUTENbHOCTM NepepbiBa 3reKTpocHabXeHus, BedeTca yyer
BPEMEHM  HapaboTKM, 4YMcna  HOpPMalnbHbIX M aBaAPUMHBIX  OTKITHOYEHWN
anekTpoaBuraTtens u pag apyrux napameTpos.

Monutop M[-4M obGecneumBaeT 3alLMTHOE OTKMOYEHME JnekTpoaBuratensa npu
BO3HWKHOBEHNN aBapUNHbBIX PEXNMOB paboThbl.

Monutop MO-4M pononHutenbHo obnagaeT yHKUMEN HaKOMmeHus v 3anucu
ncTopun paboTbl INEKTPOYCTAHOBKM Ha BHELLHIOW KapTy namsatn oopmata micro SD.

1.2 MoHuTOp npegHasHadyeH Ansi YCTaHOBKM B Lensx nuTaHus TpexdasHbIX
anekTpoasuraTenen nepeMeHHoro Toka NnpoMblINeHHon YacTtoThbl 50 'y HanpskeHnem
220 B.

lMuTaHne MOHUTOpA OCYLLECTBIISAETCA OT CETU NEPEMEHHOrO TOKa HarnpshKeHNeM B
npegenax ot 180 go 240 B yactoton (50 + 2) .

[Mpn KOCBEHHOM MOAKIOYEHUN Yepes TpaHcopmaTopbl Toka MOHUTOPLI M-4M-
2.5, M-4M-5 moryT ncnosnb3oBaTbCs B ANIEKTPOSIMHUSAX Ha Jtoboe HanpsKkeHue.

1.3 MoHuTop obecnedmBaeT pyHKUMM 3aLLMTbI CrieayoLWwmnX BUOOB:

- TPEXYPOBHEBYIO 3alUUTy MO Neperpyske No TOKYy C pasfdernbHOW perynmpoBKOM
BbIOEPXXKN BPEMEHWN Ha OTKIHOYEHME MO KaXKAOMY YPOBHIO;

- 3aLLUMTY OT HEOOrPy3KM MO TOKY;

- 3aLUMTY OT HenonHodasHoro pexuma paboThbl;

- 3aLLUMTY OT NpPeBbILIEHUs AONYCTUMOro AncbanaHca TOKOB;

- 3alMTY OT ogHOda3HbIX 3aMbIKaHWUIA Ha 3eMITH;

- 3aLLUMTY OT YacTbIX MYCKOB.

1.4 3alwmTHOE OTKIMIOYEHNE OCYLLECTBNSETCA MyTEM pas3MblkaHUS WK 3aMblKaHuWs
ynpaBnsitoLLEro kno4va (pexmnm nporpammMmmpyeTcs notpedbuTtenem), BKOYaemoro B Lenb
MCMONMHUTENbHOIO KOHTaKTopa WM aBTOMATMYECKOro BbIKNOYaTens. YnpaBnsiowmia
KMoY BbINOSHEH B BUAE BECKOHTAKTHOrO CbeMHOro MOAYNs, LOMNYCKAaKLEro 3ameHy npu
BbIXOZ€e ero u3 cTposi 6e3 geMoHTaXa MOHUTOpa U ero AaT4MKOB TOKa.

1.5 MNpn noaknioyeHMn psiga  OOMONHUTENbHBLIX Moaynen (MocTaBnsloTcs Mo
TpeboBaHUIO 3aKka3ynka) MOHUTOP obecneynBaer:

- BNOKMpPOBKY 3anycka anekTpoABUraTensd npu CHUKEHUM COMPOTUBNEHUSA YTEYKM
oBbMOTOK anekTpoaBuraTens Ha Kopnyc Hke SOonyCTUMOro ypoBHs (Mmoaynbe M1);

- BKIMOYEHNEe  BHELLUHEero  CUrHarbHOro  ycTpoWcTBa npy  OOCTUXKEHUU
npegaBapumHOro N aBapunHoro pexmnmos (mogynb KC);

- BKMWOYEHWEe BHELHero CBeTOAMOAHOr0  WHAMKatopa Mpyv  OOCTMXKEHUU
npegaBapumHOro N aBapunHoro pexmnmos (moaynbs UNC);

- MHOVKaUMIO pexuma paboTbl, CUrHaANM3aumio 1 UHOMKAUUIO NPUYMHBI aBapUNHOMO
OTKITIOYEHMS Ha LMTE YyNpaBneHnsa anekTpoaBuraTtenemM, a Takke yrnpasneHne BHELWHUM
CUrHanbHbIM ycTporcTeom (mogynu NC1);

- paboTy B cuctemax yganeHHoro cbopa AaHHbIX U TeneynpasneHus.
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MopgknioyeHne  AOOMONMHUTENbHbIX  Moaynen obecneyvMBaeTcss C  MOMOLUbIO
repMeTUYHbIX GECKOHTaKTHbIX Pa3beMOB.

[lo  mexHu4yeckoMmy 3a0aHul0  3aKa3yuka mMo2ym bbimb  paspabomaHsbi

oonosHUMenbHbIe MOOYJIU C 3a0aHHbIMU QYHKUUOHAalIbHbIMU XapakmepucmuKamu.

1.6 MoHuTOp n3rotaBnuBaeTca OeBATU HOMUHANOB: 2.5, 5, 12.5, 25, 50, 125, 250,
500 1 1250, cooTBETCTBYIOLNX Npeaerly yCTaBkM HOMUHAaNbHOro Toka B amnepax.

BHumaHnue! Ecnn npegnonaraeTca MCNonb3oBaTb 3alUUTy MO TOKY OTCEYKMU, TO
AONOMHUTENBHO Npy BblIbOpe HOMMHaNa yCcTponcTea cnenyeT npuHMMaTh BO BHUMaHWE
MYyCKOBOW TOK 3NEKTPOYCTAHOBKW, KOTOPbIA He [JOSPKEeH npeBblwaTb npegen
perynupoBaHnsi PeXMMHOWN YCTaBKN MO TOKY OTCEeYKM (CM. n.2.3)

Tabnuua 1

Homuuan HoMuHanbHbIN TOK

MOHUTOpPA anekTpoaBuraTens
MO-4M- 2,5 05— 25A
MO-4M- 5 1 - 5A
MO-4M- 12,5 2 —125A
MO-4M- 25 5 - 25A
MO-4M- 50 10 — 50A
MO-4M- 125 20 — 125A
MO-4M- 250 50 - 250A
MaO-4M- 500 100 — 500 A
MIO-4M-1250 200 — 800 A

1.7 MoHuTop nsrotaenueaeTcs B ucnonHeHum Y XJ1 kateropumn 3 no FOCT 15150 n
npegHasHa4yeHo ans paboTbl Npu TemMnepaType okpyxawuwen cpegbl oT MuHyc 40 go
+40° C npu oTHOCUTENBHOM BnaxHoctn 0o 98% npu 25° C.

CTteneHb 3awmThl kopnyca - IP60.

1.8 MoHutop paboTtaer CoOBMECTHO C nynbToM ynpaeneHua [1Y-04C
(n3rotaBnNMBaeTCss WU MOCTaBNSETCA OTAENbHO MO TpeboBaHMIO  3akasyuka),
obecneuynBaloLMM CYMTbIBAHWE [aHHbIX W PErynMpoBKYy YCTaBOK 3awuTbl MO
BGeCcKoOHTaKTHOMY NPOBOAHOMY KaHasny CBA3W.

OavH nynbT MoxeT obcnyxmnBaTth Noboe KOMYeCTBO MOHUTOPOB.

1.9 MoHutop paboTaeT TakkKe COBMECTHO C nynbToM ynpaeneHus [1Y-04]1
(n3roTaBnuBaeTcA U nNocTaBnseTcsa OTAenbHO no TpeboBaHMIO  3akasuyuka),
obecneynBaloLMM CYMTbIBAHWE [aHHbIX W PEryniMpoBKYy YCTaBOK 3awuTbl MO
6ecnpoBogHOMY ONTUYECKOMY KaHany CBA3MW.

OauH nynbT MmoxeT obcnyxumBaThb Noboe KONM4ecTBO MOHUTOPOB.

1.10 MoHuTtop paboTtaetr coBmecTtHO ¢ Apgantepom USB HOUIMH 203127.001
(pnc.13, unaroTaBnMBaeTCca M MNOCTaBMAAETCA OTAENbHO No TpeboBaHWMIO 3akasyuka),
obecneynBaroLMm nepegayvyy HaKOMMEHHbIX AaHHbBIX B NepcoHarnbHbl koMnbioTep MK
(HOyTOYK) M MOHUTOPUHIr paboTbl anekTpoasuratens Ha akpaHe [1K B peanbHOM
mMacliTabe BpeMeHN.

OauvH Agantep USB moxeT obcnyxumBaTb Nto6oe KonmimyecTBO MOHUTOPOB.

1.11 MoHutop paboTaeT COBMECTHO C MOOWMbHLIM YCTpPOMCTBOM cbopa
nHdpopmauun YCUM KOUIMH 460000.001 TMC (pnc.16, nsrotaBnmBaeTcs U NocTaBnsieTcs
oTAenbHO No TpeboBaHMIO 3aka3yuka), obecneynBaroLMM onepaTMBHbIN COOP AaHHbIX C
npubopos MO-4M un wmx nepepadvyy B KOMMbHOTEP ANA nocrneaywowen obpaboTkm u
AOKYMEHTUPOBAHMS.

OpaHo ycTponcTBO MOXET 0bcnyxmBaTb Nlo60e KONIMYecTBO MOHUTOPOB.
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1.12 Mpwubopsbl MO-4M coBMeCTUMbI NO NPOTOKONY CBA3M C MyNbTaMun yrnpaBrieHus
My-04C, My-041, My-04T, paspaboTtaHHbiMn gna npubopos cepumn PT33, cepun MU,
ycTpounctea YM3, koHTponnepos OKT(M).

1.13 MoHuTop paboTaeT B cucteMe pagmanbHOro nHtepdenca yganeHHoro cbopa
AaHHbIX “CUPUNYC” FOUMH 421433.001 (pnc.17). Mopsaok paboTel onncaH B nacnoprte
Ha cuctemy FOUIMH 421433.001 TNC.

1.14 MoHuTop paboTtaeT coBmecTtHO ¢ Agantepom Ethernet HOWIMH 203127.002
(pnc.18), ncnonb3yembiM A9 MOCTPOEHUS CUCTEM YyAanNeHHOro MOHWUTOPWHra n cbopa
nHpopmauun o paboTe SNEKTPOYCTaHOBOK C NMPOWU3BOSIbHbIM KONIMYECTBOM OOBEKTOB M
obecneynBarolMMm  cornacoBaHue  NpoTokona  nepefadn  AaHHbIX  npubopos
3aWnTbl/MOHUTOPMHIa anekTpoobopyaoBaHMs U NpoTokona nepeaayn cetu Ethernet.

1.15 MoHutop pabotaeTt coBmecTtHO ¢ Apgantepom RS-485 HOUIMH 203127.004

(pnc.26).

Apantep RS-485 npeactaBnsetr cobon yCTPOMCTBO, MO3BOMSOLLIEE MOAKMOUNTD
npunbop 3awmTel K NK nnn cetn ¢ uHtepderncom RS-485.

MoxeT ncnonbsoBatbcs nNpu nogknoveHnn Kk ACY, paboTtarowmx nog ynpasneHmem
pacnpocTpaHeHHbix SCADA-cuctem.

1.16 MoHuTop paboTtaeT coBmecTHO ¢ Agantepom becnposoaHon cetn A2 KOUTH
203127.005 (puc.27), ncnonb3yembiM Ans NOCTPOEHUs 6eCnpoBOAHbIX CETEN yaaneHHOro
MOHUTOPUHra M cbopa WHdopmauMM O paboTe 3SNEeKTPOYCTaHOBOK C MPOM3BOSIbHLIM
KonuyectBoM ob6bekToB (6ecnposogHas cetb WL_NET)

2. TEXHUYECKME XAPAKTEPUNCTUKA

2.1 lNpepaenbl KOHTPONIMPYEMbIX TOKOB:

MO-4M- 2.5 or 0.5 po 20 A;
MO-4M- 5 or 1 po 40 A;
MO-4M- 12.5 oT 2 pfo 100 A;
MO-4M- 25 oT 5 po 200 A;
MO-4M- 50 or 10 po 400 A;
MO-4M- 125 oT 20 no 1000 A;
MO-4M- 250 ot 50 po 2000A;
MO-4M- 500 oT 100 go 4 000 A;
MO-4M-1250 ot 200 pgo 10000 A.

2.2 MNpepaenbl KOHTPONMpPYEMbIX TOKOB HyNeBOM nocnegoBatensHOCTN 3*lo:

MO-4M- 2.5 or 0.1 po 80 A;
MO-4M- 5 ot 0.2 po 160 A;
MO-4M- 12.5 or 0.5 po 400 A;
MO-4M- 25 or 1 po 800 A;
MA-4M- 50 or 2 po 1600A;
MO-4M- 125 oT 5 po 4000A;
MO-4M- 250 or 10 no 8000A;
MO-4M- 500 ot 20 po 16 000 A;

MAO-4M-1250 or 50 po 40000 A.



2.3 Mpepgenbl perynupoBaHns peXMMHbIX YCTAaBOK MO TOKY OTCEYKHU |o:

M- 4M- 2.5 or 0 po 20A, war 0.1A;
MAO-4M- 5 ot 0 po 40A, war 0.2A;
M- 4M-12.5 or 0O po 100A, war 0.5A;
MO- 4M- 25 or 0 po 200A, war 1A;
M- 4M- 50 ot 0O po 400A, war 2A;
M- 4M- 125 or 0O po 1000A, war 5 A;
M- 4M- 250 otr 0 po 2000A, war 10A;
M- 4M- 500 otr O po 4000A, war 20A;
M- 4M-1250 ot 0O po 9950A war 50A.

2.4 Bpems 3agepxku cpabaTbiBaHMs 3alUTHOrO OTKNOYEHUsT TO MO TOKY OTCEYKM
lo - perynupyemoe B npegenax ot 0 go 0.5 cek. ¢ warom 0.05 cek. [lorpeluHocTb
3afepXKn cpabaTbiBaHUSA 3aLLMTHOrO OTKMAOYEHUS NO TOKY OTCeYkn — He bonee +0.03
CeK.

2.5 MNMpepgenbl perynmpoBaHnsa PEXMMHbIX YCTaBOK MO TOKY MakCMMarnbHOMW 3alUmThbl
Imax:

MO- 4M- 2.5 ot 0 po 5A, war 0.02 A;
M- 4M- 5 or 0 pgo 10 A, war 0.04 A;
M- 4M- 12.5 ot 0 po 25A, war O0.1A;
MO- 4M- 25 or 0 pgo 50 A, war 0.2A;
MO- 4M- 50 or 0 po 100A, war 04A;
MO- 4M- 125 ot 0 po 250A, war 1A;
M- 4M- 250 ot 0 po 500A, war 2A;
M- 4M- 500 ot 0 po 1000 A, war 4 A;
M- 4M-1250 ot 0 gpo 2500 A, war 10A.

2.6 Bpemsa 3agepxkum cpabatbiBaHMs 3aWUTHOrNO OTKMNIOYEHMS Tmax no TOKy Mo
TOKY MakcumanbHOW 3awuTbl Imax - perynupyemoe B npegenax ot 0.5 go 60 cek. ¢
warom 0.5 cek.

2.7 lMpenensl perynupoBaHUs PeXMMHbIX YCTaBOK MO TOKY neperpysku Inom,
Hegorpyskm Imin, gucbanaHcy TokoB Dmax 1 Toky npeaynpeanTenibHON curHanmsaumm
Inc:

MO- 4M- 2.5 ot 0 po 25A, war0.01A;
M- 4M- 5 or 0 po 5A, war 0.02 A;
M- 4M- 12 .5 ot 0 po 12.5A, war0.05A;
MO- 4M- 25 or 0 po 25A, war 0.1A;
M- 4M- 50 or 0 po 50 A, war 0.2 A;
MO- 4M- 125 ot 0 po 125A, war 0.5A;
M- 4M- 250 ot 0 po 250A, war 1A;
M- 4M- 500 ot 0 po 500A, war 2A;
M- 4M-1250 ot 0 po 1250A, war 5A.

2.8 Bpemsa 3agepkkm cpabaTbiBaHMS 3alUTHOMO OTKIKOYEHMst Tnom Mo TOKy
neperpysku Inom, Hegorpy3ku Imin , gucbanaHcy TokoB Dmax - perynvpyemoe B
npegenax ot 1 go 250 cek. c warom 1 cek.
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2.9 lNpepgensbl perynupoBaHUs PEXUMHbIX YCTABOK MO TOKY 3aMbIKaHUA Ha 3eMIio
133:

M- 4M- 2.5 or 0.1 po 25A, war0.01A;
MO-4M- 5 or 0.2 po 5A, war0.02 A;
M- 4M-12.5 or 0.5 po 125A, war0.05 A;
MO- 4M- 25 or 1 po 25A, war 0.1A;
MAO- 4M- 50 oT 2 [po 50 A, war 0.2A;
M- 4M- 125 ot 5 po 125A, war 0.5A;
M- 4M- 250 or 10 po 250A, war 1A;
M- 4M- 500 or 20 po 500 A, war 2A;
M- 4M-1250 or 50 po1250A, war 5A.

2.10 Bpems 3agepxku cpabaTbiBaHMA 3aLMTHOIO OTKMHOYEHUss T33 no TOKy
3amBKaHuA Ha 3emnto 133 - perynupyemoe B npegeniax ot 0 go 5 cek. ¢ warom 0.05
cek. [lorpewHoCcTb 3adepxku cpabaTbiBaHUS 3alUTHOMO OTKMHOYEHUS MO TOKY
3aMblkaHNA Ha 3eMito — He 6ornee +0.05 cek.

2.11 Bpemsa 3agepxku cpabaTbiBaHUA 3alMTHOrO OTKMAOYEHUS MNpu  nycke
anektpogsuratens Tn - perynupyemoe B npegenax ot 1 go 250 cek. ¢ warom 1 cek.

2.12 Bpemsa 3agepXkm cpabaTtbiBaHMs 3aWMTHOrO OTKMAYEHUA npu obpbiBe
dasbl puKCcUpoBaHO N cocTaBnseT 3 Cek.

2.13 Bpema 3agepxku  BKNHOYEHUS NpU  MNepepbiBe  AreKTpoCHabXeHns
anektpogsuratens Tes - perynupyemoe B npegenax ot 1 go 250 cek. ¢ warom 1 cek.

2.14 Bpemsa 3agepXkM Ha aBTOMaTUYeCKU MOBTOPHLIN Nyck TnB - perynupyemoe
B npegenax ot 1cek. o 180 MUHYT.

2.15 Yucno nonbITOK aBTOMaTM4YeCKOro noBTopHoro nycka NmB - perynupyemoe B
npegenax ot 1 go 250.

2.16 Bpems 3anpeTa Ha nNoBTOpHOe BKItoYeHue T3nB - perynupyemoe B npegenax
oT 1cek. oo 180 MUHyT.

2.17 YNpaBnsawWUN KOHTaAKT MOHUTOpPA KOMMYTUPYET 3INEeKTPUYECKYy0 Lenb
nepemeHHoro Toka ot 0.03 go 2 A npu HanpsxeHun 0o 420 B.

2.18 YnpaBnsawLwmnn KOHTaKT MOHUTOpA gonycKaeT neperpysky no 25 A B TeyeHue
BpemeHu He bonee 0.5 cexk.

219 [TllutaHne MOHMUTOpPA OCYLWECTBNAETCA OT CeTU MNEepeMEeHHOro Toka
HanpsikeHmeMm B npegenax oT 180 go 240 B wactoTton (50 + 2) Iw.

2.20 MowHocTb, noTpebngemas MOHUTOPOM OT CeTW, - He bonee 2 BT.

2.21 NabapuTHble pa3amepbl MOHUTOpPa — He 6onee 70 x 80 x 105 mm.

2.22 [InvHa kabens oT Koprnyca MoHuTOpa 40 AaTtymkoB Toka — 1100 £ 100 mm C
BO3MOXHOCTbIO HapalwmBaHna notpebutenem go 20 m.

2.23 MNabapuTHble pasmepbl OAaTYNKOB TOKa (BHYTPEHHUA X BHELWHWW AnameTp X
BbICOTa, MM):

MO-4M- 25 - 10x 40x15;
MO-4M- 5 -10x 40x15;
MO-4M- 125 - 10x 40 x 15;
MO-4M- 25 - 10x 40x15;*
MA-4M- 50 - 24x 54x18;
MO-4M- 125 - 24 x 54 x 18;
MO-4M- 250 - 42x 76 x 20;
MO-4M- 500 - 42x 76 x 20;
MO-4M- 1250 - 65x 112 x 22.

* lpumeyaHue: No TPeBOBAHWUIO 3aKa3ymka MOXKET KOMMMEKTOBaTbCs AaTyvMKamm
TMnopasmepa 24 x 54 x 18 mm



2.24 Macca moHuTopa:
MO-4M- 2.5, MO-4M- 5, MO-4M- 12.5 - He 6onee 0.4 kr;
MAO-4M- 25, MO-4M- 50, MO-4M- 125 - He 6onee 0.5 kr;

MO-4M- 250, MO-4M- 500 - He 6onee 0.7 kr;
MO-4M- 1250 - He 6onee 1.3 kr.

2.25 CpefgHum cpok crnyxbbl MOHMTOpPA - HE MeHee 5 nerT.

3. KOMIMJIEKTHOCTb

B KoMnNnekT noctaBkM BXOOAT:

MonuTop asuratena MO-4M -1 wr.

[MacnopT Ha MOHUTOpP ABUraTens -1 wrT.

Mogayrnb koHTpons yTeykn M1 -1 wr.”
Mopaynb koHTpons TemnepaTypbl MKT -1 wr.”
NHgukatop curHaneHbin IC, NCA -1 wr.”
KoHTakT curHanbHbii KC ~240B 0,3 A -1 wr.”
Apantep USB HOWIMH 203127.001 -1 wt”
Apantep Ethernet KOUIMH 203127.002 -1 wTt.*
Yctponcteo YCUM KOUTMH 460000.001 IMNC -lwt”
Apantep RS-485 FOUIMH 203127.004 -1 wr”

Apantep 6ecnposogHon cetn A2 FOUIMNH 203127.005 -1 wT.”

lNpumeyaHue:

*,D,OI'IOJ'IHI/ITGJ'IbeIe yCTpOﬁCTBa, BXoAdLlmne B KOMMIEKT NOCTaBKU Nno Tpe6OBaHMl0
3aKa34ukKa, N3rotaBJiMnBarlOTCA N NOCTABITIAKTCA OTAOENbHO.

4. YCTPOWCTBO W/ MPUHLUWM PABOTHI

4.1 O0wmMn BUL MOHUTOPA W pPaCMOSIOKEHWE €ero OpraHoB WHAMKaUMM u
yrnpaBneHns nokasaHbl Ha PUCYHKe 2.

CxeMbl BKMOYEHUA MOHUTOPA B CUCTEMY YMNpaBfeHWa anekTpoasuraTens
nokasaHbl Ha puc.4 —puc.6.

4.2 MoHutop (puc.12a) ABNSETCHA ONEKTPOHHbIM M3JenueM, OCYLLEeCTBASOLWMM
nocpencTsomMm gatumkoB 16, 17, 18 KOHTpOSb TOKOB, NPOTEKAKLWIMNX B KaXO0N U3 Tpex
a3 KOHTpoNupyemoro anektpogsuratend. bnok pgatumkoB Toka (puc. 1a)
COeINHAETCH C MOHUTOPOM (puc. 26) ABYXNPOBOAHOW NNUHUEN.

[donyctmmo HapawuBaTb NMHUIO OO0 ANUHbI He 6Gonee 20 meTpoB, obecneuns
HaOEeXHOCTb COeAUHEHUS.

4.3 NHankauusa HOpPManbHOro pexvuma  anektpogsuraTens no  TOKy
ocywectendgetca niankatopom 10 "PABOTA". Ecnun gBuratenb OTKNIOYEH, MHAUKATOP
"PABOTA" cBeTuTCa HenpepbiBHO. Ecnu aBuratens BKIOYEH, uHOukaTtop pabotaeT B
NPepPLIBUCTOM peXMMe (MUraer).
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4.4 lMpn BbIXOAE pexuma Mo TOKY 3a npefesibl yCTaBOK MOHUTOP nepexoauT B
pexunm “ABAPUNA”, nHaukaTop “PABOTA” racHeT u BKNo4YaeTcs OAuH U3 MHOMKATOPOB
11 C oOHOBpPEMEHHbLIM pa3MblkaHMEM Lienu BbIBOLOB Yynpasnswowero krwoda 13
(BbiBOObI 3,4) .

B kadecTBe ynpaBnswoLwero Krw4a WCNosrb3yeTcs CUMMETPUYHBIA — TUPUCTOP
(cumncTop), NO3TOMY MONSAPHOCTbL MOLKMAOYEHUA Ko4a B CXEMYy ynpaBrieHun
anekTpoasuraTens 3Ha4eHUn He UMeeT.

Knioy ranbBaHM4Yyeckn u3onupoBaH  OT Uener nNuUTaHua MOHWUTOpa, 4YTO Jaet
BO3MOXHOCTb BKITHOMEHUS €ro B NI0OON TOUKE CXEMbI YNpaBneHnsa anekTpoasuraTens.

Knioy BbINONHEH B BMAE CbEMHOrMO MOAYMNsSA, YTO MO3BOSMISIET NPOU3BOAUTL €ro
3aMeHy Npu BbIXo4e M3 CTposi 6e3 AeMOHTaxXa MOHUTOpA M ero 4aT4nKoB TOKa.

[ebnoknpoBka 3alnTbl U BO3BpPaT MOHUTOPA B MWCXOAHOE COCTOSIHME  MpwU
HeobXOOMMOCTN  OCYLLECTBNAETCA  CHATMEM HanpsbkeHUsl CEeTEeBOro nuTaHus C
MOHUTOpA Ha BpeMs Gonee 1 cek. unm no komaHae ¢ nynota MY-04 nnn no komaHage ¢
MK.

Onsa obecneyeHnss BO3MOXHOCTM [AOeO6MOKMPOBKM 3aluMTbl B LENU MNUTaHUS
MOHMTOPA MOXeT ObITb yCTaHOBMEH BCMNoMoraTesibHbI BblKo4aTens S (puc.4,
puc.6).

4.5 XapakTepuUCTUKM 3aLUTHOIO OTKITHOYEHUS.

O606LeHHas xapakTepucTMKa 3allMTHOTO OTKITIOYEHUS MOHUTOpPa npuBedeHa Ha
puc.7.

[nsa nosicHeHus npuHuMna paboThl 3awWnTbl Ha puc.8 npuBedeHa YCroBHas
NMyCcKOBas XxapaKTepucTuKa afekTpoaBuraTens.

Mpepenbl cpabaTbiBaHMs NO TOKY 3aWMTHOrO OTKIIOYEHUS onpenensarTcs
3HaYEeHUAMUN PEXMMHBIX YCTaBOK:

m I[nom - nopor cpabaTtbiBaHNA 3aLMTbl MO TOKY neperpysku. Mpu npesBbileHnn
TOKa OAHOW M3 pa3 3HavyeHuss Inom npoucxoguT aBapUMHOE OTKIIOYEeHME 4Yepes
WHTepBar BpeMeHu, onpeaensemMbl yctaBkon Thom.

Ecnu ycTtaHoBneHo 3HayeHne Imax=0 - 3awmta He gencTByeT (OTKNIOYEHA).

m Imax - nopor cpabartbiBaHMA MO TOKY MakCUManbHOW 3awuTbl. [lpu
npeBbILLEeHNN TOKa OOHOWM M3 (a3 3HavyeHus Imax npoucxoauT aBapuimHoe
OTKNIOYEHME Yepes NHTEepPBaI BPpeMEHU, onpeaensemMblin ycTaBkon Tmax.

Ecnu yctaHoBneHo 3HayeHne Imax=0 - 3awmTta He OeNCTBYET (OTKMOYEHA).

m |0 - nopor cpabaTbiBaHUs 3aLUTLI MO TOKY OTCEYKW. [1py NpeBbIlEHUMN TOKa
oOHOW M3 pa3 3HaYeHUs |0 NPOUCXOAMT aBapuUMHOE OTKIKYEHWEe Yepe3 UHTepBar
BPEMEHW, OnpeaensieMblii 3Ha4eHeM ycTaBku To.

Ecnu yctaHoBneHo 3Ha4yeHne 10=0 - 3aumTa He AeicTBYeT (OTKMYEHA).

®m Imin - nopor cpabaTtbiBaHus 3awWuTbl MO TOKY Heaorpysku. Npu yMeHbLleHun
TOKa Bcex Tpex a3 HMXe 3HaveHus Imin npoucxoguTt aBapumMHOE OTKIOYEHNE Yyepes
WHTepBar BpeMeHHU, onpeaensemMbii 3Ha4eHMeM ycTaBkm Thom.
Ecnu yctaHoBneHo 3HayeHne Imin=0 - 3awmTta He gencTByeT (OTKMYEHa).

m Dmax - nopor cpabaTbiBaHMs 3awnTbl No gucbanaHcy Tokos. Mpu npeBbilweHnn
ancbanaHca TOKOB 3HayeHnsa Dmax npoucxoguT aBapuMHOE OTKITHYEHME Yepes
WHTEpBan BpeMeHU, onpeaensemMblii 3Ha4eHneM yctaBskm Thom.

Ecnu yctaHoBneHo 3HayeHme Dmax=0 - 3awmTa He OeNCTBYET (OTKOYEHA).
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m 33 - nopor cpabaTtbiBaHWs 3awnTbl MO TOKYy 3aMblkaHus Ha 3emnto. [pu
NPEeBbILLEHNN 3HAYEHMUS TOKa HYyNeBOW nocnegoBaTenbHOCTM 3*l0 3HayeHus 133
NpoOUCXoauT aBapuNHOE OTKIYEeHNEe 4Yepe3 WHTepBasl BpeMeHW, ornpeaenisemMbiv
3Ha4yeHneMm ycTtaBku T33.

Ecnu yctaHoBneHo 3HayeHue 133=0 - 3awmta He gencTByeT (OTKNI0YEHa).

Ona  npepoTBpalleHns  npexaeBpeMeHHoro  cpabaTtbiBaHWs  3aLMTHOrO
OTKNIOYEHUST nNpW  3anycke anekTpoaBuratens npegycMoOTpeHoO  perynvpyemoe
3HadeHue ycTaBkn Tn — BpeMeHu 3adepXku cpabaTtbiBaHWs 3aLLMTHOIO OTKITHOYEHUNS
npu nycke B cekyHOax. brnokupyeT cpabaTbiBaHMe 3alLMTbl MO TOKY neperpysku Inom,
TOKY MakcumanbHOW 3awmtbl Imax u gucbanaHcy Dmax Ha Bpems, onpeaensemoe
3Ha4yeHneMm ycTtaBku Tn. He gencrByeT Ha gpyrue 3awuThbl.

Mpn Kaxgom  aBapuMHOM OTKIKOMEHWUWM 3nekTpoasuratensa B obnactu namatm
MOHUTOpPA - XXypHane aBapurHbIX OTKMIYEHUW — PErucTpypyroTca gata u Bpems
aBapUMHOIO OTKMNIYEHUS, MPUYMHa aBapPUNHOTO OTKITIOYEHUS, 3HAYeHUs TOKOB B hasax
anekTpoaBuraTens Ha MOMEHT aBapUNHOTO OTKITHOYEHUS.

B XypHane aBapuiHbIX OTKMIOYEHUA COXpaHseTCa uHpopMaumMss O YeTblipex
nocrnegHux no BpeMeHu aBapUnHbIX OTKIHOYEHUAX.

4.6 NMpn KaXXOOM  BKIIOYEHMM, HOPManbHOM WNN  aBapUAHOM  OTKITHOYEHMU
anekTpoasuraTens B ob6nactm namsiT¥ MOHUTOpa - XKypHane cobbiTuin -
pPerncTpmpyroTcs BUa cobbiTvs, Aata n BpeMsi cobbITUS U ero napameTpbl:

m [TYCK — 3anyck anekrtpogsuratens
PuKcHpyroTes:
- Aata un Bpewms.

m CTOIN — HopmanbHOE OTKMYEHME 3MEKTpoABUraTeNs
PukcupyroTcs:
- Aata un Bpewmsi.

m PEXKM — BbIxog, anekTpoaBuraTens Ha pexuMm, 3aflaHHbIN yCTaBkamMu TokKa.
PuKcupyroTcs:
- paTa 1 BpeMs cobbiTus;
- In — nyckoBOW TOK anekTpoaBuratens.
-TB— wuWHTEpBan BPEMEHM C MOMEHTa MNycka OO MOMEHTa BbixoAa
aneKkTpoaBuraTens Ha pexuMm.

m ABAPUA — aBapumrHoe oTKo4eHWE anekTpoasuraTens.

dukcnpyroTca:

- 4aTa 1 BpeMs aBapUMHOIO OTKITHOYEHMS;

- IpUYMHa aBapUNHOIO OTKITHOYEHUS;

-la, Ib, Ic — 3HayeHus TOKOB B dhasax anekTpoaBuratens Ha MOMEHT
aBapunHOro OTKMYeHna. [Ona nocrnegHero no BpPEMEHW aBapUMHOIO
OTKITHOYEHMUS perncTpupyeTca rpamk 3Ha4YeHUn Toka B MHTEpBare BpeEMEHU
10 ceKkyHa OO0 OTKNHOYEHUS.

B »xypHane cobbiTuii permcTpupyoTcsa Takke napameTpbl:
m HO — konmMyecTBO HOpMasibHbIX OTKMAOYEHUI anekTpoasuraTens (2o 65536);

m AO — KONMYECTBO aBapuHbIX OTKITKOYEHUI anekTpoasuratensa (8o 255);
BpeEMS 1 NPOAOIKUTENBHOCTL NepepbIBa).
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m HAPABOTKA — Bpemsi HapaboTkm anektpogsuratens (o 65536 4acoB c
ANCKPETHOCTLI0 1 MUHYTA);

4.7 Mpn KaXKAOM OTKIOYEHUN N BKNIOYEHUM ONEPATUBHOIO HaMPSHKEHUS NMUTaHUS
MOHUTOpa Uc XXypHarne cobbITU perncTpupyotTcs cobbiTns:

m OTKJL.IMT — oTkNo4YeHne onepaTtMBHONO HanpsKeHUst MNUTaHUa MOHUTOpA
(dukcupytoTes gata n Bpems);

m BKILIT - BKIIIOMEHME ONEpPaTUBHOIO HanpsXeHUa nNUTaHUa MOHUTOopPa
(dukcupyloTes gata n Bpems);

m [1IOCH — nepepbiB anekTpocHabxeHnss - KpaTkoBpeMeHHoe (MeHee 0.5 cek.)
OTKNIOYEHME OrMepaTUBHONO HanpsiKeHUs nutaHus MoHuTopa (dukcupyroTca garta u
BPeMS U NPOAOIMKNTENBHOCTb NepepbIBa).

B namaTtn MoHUTOpa Takke pernctpupyetcs rpaduk M3MeHeHUsa HanpsiXeHuUst ceTu
Uc B wuvHTepBane 1 cek Ha MOMEHT nocnegHero Mo BpPeMEHW HeaBapUMHOIo
OTKNIOYEHUsT anekTpoasuratend. AHanua rpaduka no3BondeT YCTaHOBUTb MNPUYMHY
HenpegyCMOTPEHHOro OTKITHOYEHMS anekTpoasuratens npwu nepebosix
3NeKTponuMTaHus

O6bem namsaTtu xypHana cobbituin coctaBndet 200 3anucen. [lpu 3anonHeHuu
XypHan paboTaeT no npuHUuny KomnbueBoro OGydepa — nocrnegHee MO BpeMEHU
cobbITWe nomeLlaeTcs Ha MecTo NepBoro.

MpocMoTp XypHana cobbiTUIA BO3MOXEH TONMbKO ¢ nomolubto Agantepa USB un MK
(pnc.13-15).

4.8 Npn nogade HaNpPsHXKEHUS MNUTAHUS MOHWUTOP MO3BONSET obecneynTb
OTNOXEHHbIN MYCK 3NeKTpoABUraTens — T.e. 3a4epXXKy 3anycka Ha BpeMs, 3agaBaemoe
3Ha4YeHVEeM YCTaBKM Tc3 — Bpems 3agepXkm camosanycka B cekyHaax. [lpu
BKIMIOYEHUN MNUTAHWUS YNPaBNSAOWMA K04 MOHMTOpPA OCTaeTCs pPa3OMKHYTbIM B
TeyeHne nHTepsana BpemeHun Tcs.

4.9 lMpn Kaxgom HOpMasnbHOM OTKIIHOYEHUM MOHUTOP Mo3BondeT  obecneynTb
3anpeT nocneaywoLwlero 3anycka anekTpoasuratens Ha o Bpems, 3ajaBaemMoe
3HayeHueM yctaBkm  T3nB — BpeMs 3a4epXKu MOBTOPHOro BKMAYeHUs. B TeyeHue
WHTepBana BpemeHn T3nB ynpaBsOWMA KITOY MOHUTOPA OCTAeTCH Pa30OMKHYTbIM,
npenoTepalas npexgeBpeMeHHbIN 3anyck.

4.10 MoHnuTop no3sondetr obecneunTb aBTOMaTU4eCKMn cOpoc(Bo3BpaT) 3alLnThl
nyTemMm 3afaHusi 3Ha4YeHU YCTaBOK:

- TnB- Bpems B cekyHAax 4O aBTOMaTU4eCcKoro cbpoca 3awnThbl;

- NnB- yncno nporpammmpyemMbix LUKITOB aBToMaTn4eckoro cbpoca 3amrhbl.

Ecnn yctaHoBneHo 3HadeHne NnB=0, TO 3Ta (PyHKUMA He [encTByeT, cbpoc
3aWmThl
MOXET OCYLLECTBIIATLCA TOMbKO CHATMEM C MOHUTOPA HanpsiXeHUsl CETEBOro NUTaHUS
UM nNo komaHge c¢ nynbta. MoXeT npuMHMMaTb CUMBOSIMYECKOE 3HayeHune ">>>"
cooTBeTCTBYylOLEE HECKOHEYHOMY 3HAYEHMUIO.

4.11 MoHuTOp BblaeT CUrHan Ha BHeELUHee YCTPOWCTBO MpeanynpeanTeribHOW
CUrHanua3aumMm npu npeBblleHMn Toka nwbon ¢asbl 3Ha4YeHUs YCTaBKM Toka
npegynpeanTenbHOn curHanusauuu Inc.

4.12 Mynbt ynpasneHua [1Y-04C (pnc.36) C aBTOHOMHbLIM MUTAHUEM
obecneynBaeT AMUCTAHUMOHHOE CUYMTbIBAHME WHOpMauUM OT MOHMUTOpa WU ee
oTobpaxeHMe Ha 93KpaHe uudpoBoro gucnnes, a Takke obecneynBaeT
nporpaMmMmmpoBaHne yCTaBOK.

MoHuTOp ¥ NynNbT OOMEHMBaKTCA MHOPMaUMEN MO KaHany CBS3M, KOTOPbIN
obecneunBaetca wnendom 9 c 6eckoHTakTHbIM 30HAOM 11, o6ecneymBarOLLMM Snek-
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Tpobe3onacHocTb npu padoTe.
OawvH nynbT MoxeT paboTaTb € NOOLIM KONNYECTBOM MOHUTOPOB.

4.13 MynbT ynpaenenus MY-04J1 (pnc.3a) ¢ aBTOHOMHbIM NUTaHnem obecnevnBaeT
ANCTaHUNOHHOE CYUTbIBaHWE MHopMaumm OT MOHUTOpa W ee OToDOpaXeHue Ha aKpaHe
undcpoBoro gucnnes, a Takke obecneynmBaeT NporpaMmMmMpoOBaHNE YCTaBOK.

CBA3b NynbTa C MOHUTOPOM OCYLLECTBSETCS OnTU4eckomy 6ecnpoBogHOMY KaHany
CBSI3U, KOTOPbIN obecneunBaeTca MHGPaKpacHbIM npuemMonepeaarmMmmn afneMmeHTaMm
6, 7, 8. [lanbHOCTbL CBA3M HaxoguTtcs B npegenax ot 5 go 30 cm.

OavH nynbT MoxeT paboTaTb € NOOLIM KONNYECTBOM MOHUTOPOB.

4.14 Ha 60kOBOIN NaHeNn MOHMTOPA PacnonoXeHbl ABa OECKOHTaKTHbIX rHe3aa X3 u
X4, npefHasHadyeHHble [Ofs MNOOKIYEHUS OOMNOMHUTENbHbLIX YCTPOWCTB, W3roTas-
nMBaeMbIX OTAENBHO M NOCTaBnseMbIX MO TpeboBaHMIO 3aKka34umKa.

4.14.1 Mogynb koHTponsa ytedkn M1 nogkntovaetcs npu HEOBXOAUMOCTU K rHesay
X3 MOHMUTOpa M K CXeme MUTaHWs anekTpoAsuratend B COOTBETCTBUM C puc.12 u
npedHasHayeH Ons KOHTPONSA CONPOTUBMNEHUS  yTeuykn OOMOTOK ABuraTens Ha
“semnio”.  pu  cHuMxeHun conpoTtusBneHnsa Hmwxe (360 £ 60) kOM mMoaynb KOHTpPONs
yTedkn M1 nepepaeT curHanm B MOHWTOP, KOTOPbIM B CBOK  ovYepenb pasmblkaeT
ynpaBnAwWNN K4, BrIokMpyda  BO3MOXHOCTb — 3anycka ABuratensi, UWHAuMKatop
PABEOTA MoHuTOpa npu atom muraeT ¢ nepmogom 0.2 cek

PYHKUMNA KOHTPONS YTe4YkKn [AeNCTBYeT TONbKO MNpU  OTKIIHOYEHHOM
anekTpoaBurarene.

4.14.2. Mogynb KoHTpons Temnepatypbl MKT nogkntoyaeTcst npy He0BXoaMMOCTH K
rHe3gy X3 MoHuTOpa u obecnedmBaeT nepegady curHanoB ogHoro unu rpynnel PTC-
AAaTYMKOB TemnepaTypbl, BMOHTUPOBaHHbIX B OOMOTKM unM OpyrMe 3NeMeHTbl
KOHCTpyKUMWM  anektpoasuratens. [logknoyeHne [OaTyuMkoB — OCYLLECTBRSETCS B
COOTBETCTBUM C pUC.28.

Mpn neperpeBe ogHoro n3 aatynkos moaynbs MKT nepepaeT curHan B MOHUTOP,
KOTOpbIN B CBOK OuYepelb pasMblkaeT YnpaBnAoWMn KoY, BAOKMpys BO3MOXHOCTb
3anycka gsuraTens unu aBapumnHoO OTKIIKOYas ero.

BHumaHnue! ina ncnonb3soBaHua moaynsa MKT Heo6xoAMMO U3MEHUTb PEXUM
paboTbl Bxoga X3 MoOHMTOpa € nomowbi agantepa USB wu ynpaBnswowewn
nporpammbl MK nnu o6patuTbCca K U3roToBUTENIO.

4.14.3 THe3go X4 MOHUTOpaA npeaHasHayeHo [ANA  NOAKMKYEHUA  BHELUHUX
YCTPOWCTB aBapunHOn (NpedaBapunHON) CUrHanmMsaumm — nHgmkatopa curHanbHoro VIC
NN KOHTakTa curHanbHoro KC.

4.14.4 WNupgukatop curHaneHein WC  (pnc.10) npeactasnsietr cobon wnend,
nogknoyaembln K rHesgy X4 MOHMTOpa CO CBETOAMOLHBIM WMHOMKATOPOM Ha KOHLUeE,
KOTOPbIN MOXET BbITb BbIHECEH HA NaHesNb yrNpaBneHnsa asuraTenem.

4.14.5 Wnpukatop curHaneHein WNC1 (puc.19) npeacrtaBnsetr cobov moaynb,
COEOWHEHHbLIN C NMOMOLLLK Pa3beMHOW ABYXNPOBOLAHOW SMHUW MPOWU3BOSIBHON ASIUHbI
(zo 100 m) ¢ npnbopom 3aLmTbl GECKOHTAKTHLIM COEANHEHNEM (rHE300 X4 MOHUTOPA).

Mogyns WC1 cogepxuT cBeToaMogHbIM OMNOK WMHOMKaALUKW, a TakkKe BbIXOA
yrNpaBfieHns  MOLLUHbIM  YCTPOWCTBOM  curHanusaumm (knemma X1), KOTOpbIN
obecneunBaet kommytauuto Toka 0,3 A npu HanpsbkeHun ot 180 go 240 B. Beixog
3aMbIKaeT uenb Harpy3kn npu BO3HNKHOBEHUN aBapUNHOW CUTyaLnn.

B kayecTBe Harpysku MOXeT UCNOoSb30BaTbCS flamna HakanuBaHusl, CUpeHa, 3BOHOK,
BCMOMoraTenbHbIN nyckatens (pene) u 1.n. HaMkauma HOpManbHOro pexuma no TOKy
ocywectBndgetrca wumHgukatopom “‘PABOTA”. Ecnn gBuratenb OTKMAOYEH, WMHAMKATOP
“‘PABOTA” cBeTUTCS HenpepbiBHO. Ecnu gsuratenb BKNOYEH, MHAMKATOP paboTaeT B
npepbiBUCTOM pexume (muraeT). [Npu BO3HMKHOBEHMM aBapuUMHOW CUTyauun UHAMKaTop
“PABOTA” racHeT 1 BKNIOYaEeTCA NMHANKATOP COOTBETCTBYHOLLNIN aBapUNHOMY COBbITUIO.
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Mo 3asBke notpebutena moaynb NC1 noctaensetcs ¢ naHenbto (puc.19,6) unu 6e3
naHenu (puc.19.a).

4.14.6 KoHTakT curHanbHbii KC (puc.11) npeaHasHayeH ansa ynpaeneHus 6Gonee
MOLLHbIM YCTPOMCTBOM CUrHanu3aumm n obecnednBaeT kommyTaumto Toka 4o 0.3 A npwu
HanpsxeHun oT 180 o 240 B. B kadecTtBe Harpy3kn KC moxeT ucnonb3oBaTbCH famna
HaKanuBaHusl, 3BOHOK (CMpeHa), BcroMoraTesibHbIN nyckaTenb (pene) n 1.0.

4.14.7 HOnkaTop CUrHanbHbIN (KOHTAKT CUrHanbHbIN) BKIIOYAETCH MPU BO3HUK-
HOBEHMWN npefaBapUMHON UMK aBapUNHOW CUTyaLUN.

e MpV NPEBbILEHUN YCTaBKM Toka NpeaynpeauTenbHON curHanusauum Inc —
BKJIOYAETCS NPEPLIBUCTO C MHTepBanoMm 1 cek., ecrnv yCTaHOBMNEHO HEHyneBoe
3Ha4eHue ycTaBku Inc;

e npu aBapuHoM cpabaTblBaHWM 3alUWUTbl UMW HapyLIeHWM us3onauum  —
BKINOYAETCS HENPEPLIBHO.

4.15 Monutopsel MO-4M-2.5, MO-4M-5 mMoryT nogknioyaTbCsi K BbICOKOBOSIbTHOMY
anekTpoaBuraTento KOCBEHHO 4Yepe3 TpaHcdopmaTopbl Toka. [aTyvMkum  Toka
yCTaHaBnMBaKTCHA BO BTOPUYHOW LENU TpaHCOPMaToOpOB TOKa B COOTBETCTBUM C
O[HOMN N3 cxeM, NpMUBEeAEHHbIX Ha pnc.9.

[na obecnevyeHns nNpAMOro oTcyeTa KOHTPOMMPYEMOro Toka B 3TUX MoOAEensix

npeaycMOTpeHa BO3MOXHOCTb YCTaHOBKM koadduumenTa TpaHcdopmaumn Krp = (l1/
12), roe:

|1 — HOMMHaNBHBI NEPBUYHBIN TOK TpaHchopMaTopa;
|2 — HoMMHaNBHBI BTOPUYHBIN TOK TpaHcdopmaTopa.

4.16 lMopgknioyeHne moHuTopa K [MK 4yepes apantep USB (puc.13) nossonser
OCYLLECTBNATbL MOHUTOPUHI PaboTbl 3MEKTPOYCTAHOBKM B peanlbHOM Maclutabe BpemeHu
Ha akpaHe [1K (pnc.14) n npocmaTpuBaTh XXypHan aBapuUnHbIX OTKAYEHUI (prc.15).

Mopsagok paboTbl ¢ agantepom USB 1 npunaraemon K HEMy nNporpammMon onucaH B
nacnopte Ha agantep USB KOUIMH 203127.001 INC.

5. YKASAHVE MEP BE3OINACHOCTHU

5.1 Bo usbexaHue nopaxeHns 3nekTpMYyeckuMm TOKOM BCe Buabl paboT no
MOHTaXy W MOAKMHOYEHNIO MOHUTOPA OOMNYCKaeTCA NMPOU3BOAUTL TOSLKO MPW MOSTHOM
CHATUWN HaNpPsXXeHUA B CETU.

5.2 3anpelwaeTca aKkcnnyaTaumsa MOHMTOPA BO B3PbIBOONACHbLIX MOMELLEHMSIX.

5.3 He ponyckaetca AOnuvtenbHoOe npeBbileHWEe TOKa B LENW ynpaBreHus
MOHUTOpA CBepX AonycTuMoro (2 A), 4TO npuBedeT K BbiIXO4y YNpaBmstoLWero Kroya
MOHUTOpaA M3 cTposi. B cBa3nM ¢ atum npu paboTte ¢ koHTakTopamu V-VI rabapurta
peKkoMeHayeTCs yCTaHaBNMBaTh B CXEMY YrpaBieHNa NPOMeXyTOYHoe pere.

6.PASMELWLEHNE N1 MOHTAX

6.1 MoHMTOp MOXeT yCTaHaBNMBaTLCA B CUSOBbLIX LWKadax COBMECTHO C APYrUM
MyCKOBbIM 3nekTpoobopyaoBaHueM. [ns KpenneHust B ero Kopnyce npeaycMOTPeEHbI
ABa KpeneXHbIX OTBEPCTUS.
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[daTynkn  Toka  ycTaHaBNMBaAKWTCA  Ha  TOKOBedylwMe  WWHbl  NUTaHUS
anekTpoaBuratens ¢ cobngeHMem MNOMAsSiPHOCTUM MX YCTAHOBKU: MapKUPOBOYHbIE
3TUKeTKU aaTtyukoB «Pasza A», «Pas3a B», «Pa3a C» AOMKHbI ObITb HanpaBreHbl
B OAHY CTOPOHY.

He ponyckaetca ycTaHOBKa [JaTyvMKOB Toka npubopa Ha HEU3oNuMpoBaHHbIE
npoBoga (wuHbl). He pekomeHOyeTca ycTaHOBKA AaTyMKOB B HENOCpPenCTBEHHOM
6GrIM30CTM OT KOHTaKTHbIX COEAMHEHUI, KOTOPbIE MOMYT HarpesaTbCs BO BpeMsi paboThl
N NPUBECTM K Neperpesy AaTYNKOB.

6.2 MoOHMTOP W €ero JaTynkm npu HeobxoAMMOCTU MOryT YyCTaHaBnMBaTbCs B
pasgenbHbiX Wwkadgax (Hanpumep, AaT4nkn — B CUNOBOM LLKad)y, MOHUTOP — B LWKady
aBTOMAaTUKN).

B atom cnyyae moxeT notpeboBaTbCs yBENMYEHME OSIMHbI COEANHEHUS MEXAy
AaTtymkamm Toka 1 Kopnycom MOHUTOpa.

MoTpebuTenb nMeeT NpaBO CaMOCTOATENBHO HAPACTUTb COEAUHUTENbHYIO NINHUIO,
paspes3aB NpoBog B MecTe pasbeguHeHus A (puc 2), ecnv 3T0 Heobxoaumo no
TEXHUYECKMM COOBpaKeHNsIM.

HonyckaeTca yBenuyeHve AnNuHbl coeanHeHnss 4o 20 M OAHOTUMHBIM NPOBOAOM
(WBBI 2*0.5) wnu Buton napon nposogoB ceyeHvem 0,5 — 0,75 MM KB. C
cobnogeHnemM NcxogHon NONAPHOCTN COeQUHEHUS.

MecTa coeamHeHns OOMKHbl OblTb HAAEXHO N30NNMPOBaHbI OT APYrMX TOKOBEAYLLMX
yacTteun 1 3emnu.

YBenuvyeHne AnNUHbI COeAUHEHUS He _npueodum K NOSBNEHUI
[ONOJIHUTENIbHOW NOrpeLHOCTU U3MEePEHUMN.

BbinonHeHne noTpe6uTeneM yKasaHHbIX onepauuMn He egedem K OTKa3sy
M3roTOBUTENA OT rapaHTUMHbIX 0053aTeNnbCTB.

Mpun nocnegyrowmx 3akasax no Bawemy TpeboBaHNO BO3MOXHO N3MEHEHWNE ANWHbI
COeAMHEHUS WN YCTaHOBKa KIEMMHOrO pasbemMa B 3aBOACKMX YCMOBMAX MpuU
n3roToBneHmn npmbopa.

6.3 lNMNoakntoyeHme MOHUTOpPa NPOM3BOAUTCS B COOTBETCTBUM CO cxeMamu puc.d -
puc.6.

7.NOPAOOK PABOTbI

7.1 MNpu nogavye HanpsXKEHUSA CETEBOro NMTaHUsA MOHUTOP rOTOB K paboTe..

7.2 Npn HopMmarnbHOW paboTe 9NeKTPOYCTAHOBKM CBETUTCSA >KENTbl MHAUKATOP
"PABOTA" moHuTOpAa.

7.3 B cnyyae Bbixoga pexuma 3a npegenbl YCTaBOK MOHUTOP npowusBedeT
3awmTHoe OTknmoYeHne, wuHamkatop "PABOTA" racHeT, BKNOYaeTcs OAWH U3
nHgmkatopos 11:

- O6p.Pa3bl - OTKNOYEHNE NO 0OpbIBY hasbl;

- I>Imax - OTKITHOYEHME MO neperpyske;
- I<Imin - OTKITH0YEHUE Mo HeJorpyskKe;
-D>Dmax - OTKMHYeHMe NOo npesblleHnio gucbanaHca.

7.4 Ecnu nponsoLuno OTKIYeHne no obpbiBy hasbl, TO Muratowme nHamkaTopsl [A],
[B], [C] yka3biBatoT OTCyTCTBYIOLLYIO (hasy.
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7.5 Ecnu HeobxoaMmo NPOKOHTPONUpPOBaTh TeKyLnn PEXUM
anekTpoaBuraTens, BbISCHUTb MNPUYMHY aBapPUNHOIO OTKMOYEHUA WM U3MEHUTb
PEXUMHbIE YCTaBKW, BOCMOMNb3YWTECH OOHUM W3 MNyNbTOB YMPaBlEHUs UMK
ynpasngtoLien nporpammon Ha K (HoyTbyke).

7.6 MNopsagok pabotbl ¢ nynbtom Y-04C.

7.6.1TlpoBepbTe COCTOSIHME 3NEMEHTOB NUTAHWUS MynbTa, ANS Yero HaxmuTe U
otnyctute kHonky "TMIMTAHUE ".

Ha akpaHe gncnnesa AomMKHO NOABUTLCA COOBLLEHNE:

MynbTt 04-CepBUC

Ecnn unsobpaxeHne He nosiBNSeTCA UM HEAOCTAaTOMHO KOHTPACTHO, TO 3TO
CBMOETENbLCTBYET O 4Ype3MepHOM pa3psde I3remMeHTa nuTaHua nynbTa UM ero
HeobxoaMMO 3aMEeHUTb.

He HyxHO yaepxwuBaTb kHONky "MMNTAHWE" B HaxaTOM COCTOAHWM BO BpeMs
ceaHca paboTbl. 1o OkOHYaHMK paboTbl NMUTaHWE MynbTa OTKAYAETCA aBTOMaTUYECKN
yepes 3-4 ceKkyHAabl.

[na BKMAYEHUs NOACBETKM Auchfes MynbTa HaXMuTe U yaepXuvBanuTe KHOMKY
"MMNTAHWUNE" B Te4eHne ~ 1 cekyHAbl, NOCIe BKNIOYEHUS NOACBETKN OTNYCTUTE KHOMKY.

7.6.2. CoeguHute nynbT C MOHUTOPOM C MOMOLWbBI Wrenda, NOLKMYMB
NPUeMHbIN 30H4 K rHe3gy "X1" moHuTopa, Haxxmute n otnyctute kHonky "TMATAHUE".

[na BKMAYEHUs NOACBETKM Ouchfes nynbTa HaXmuTe U yaepXuvBanTe KHOMKY
"MATAHNE" B Te4eHne ~ 1 cekyHAbl, NOCIe BKNIOYEHUS NOLCBETKN OTMYCTUTE KHOIKY.

3HaK % B NpaBOM BepxXHEM Yriy WHAMKaTopa CBUOETENbCTBYET O HanMyuMm CBS3U
MeXay MOHUTOPOM U NyrbTOM.

7.6.3 Otobpaxaemas WHpopmMaumsa pasMellaeTcs Ha TpuHaguaTu cTpaHuuax
aucnnesd, nocriegoBaTeribHoe MepekniovYeHne KOTOPbIX OCYLLEeCTBNAETCHA C NMOMOLLbIO
kHonok "BbIBOP CTPAHWLblI AV" B npamom wnu obpaTHOM nopsiake (Hymepauusi
CTpaHWL, YCIIOBHas).

7.6.4 Ha ctpaHmue Ne1 amcnnes oTobpaxaeTcs TN M HOMMHAM MOHUTOPA,
Tekyuwiee cocTtosiHue anekTpoasuratena: CTOIlN (gsuratens oTknodeH), PABOTA
(pexum B HopMme)
nnn ABAPUA (nponsowwno aBapumHOE OTKMOYEHUE), NoKa3aHUsS BCTPOEHHbLIX 4acoB
MOHUTOpA - TeKyllasa Aata u Bpems, a Takke naeHTugukaTop pexunma paboTbl Kroya
ynpasneHus: [H3K] — HopmanbHO 3aMKHYTbIA KOHTaKT, paboTalowmun Ha pasmbikaHve
npu asapunHoMm oTknmodeHun unn [HPK] — HopmanbHO pasoOMKHYTbIN KOHTaKkT,
paboTaloLmin Ha 3aMblKaHWe NpPU aBapUMHOM OTKITHOYEHUMN.

7.6.5 Ha ctpaHuue Ne2 otobpaxatTcs Tekylmne 3HavyeHnsa TokoB a3 la, Ib, Ic
ancbanaHca Di anekTpogsuraTensi, 3HayeHWe ToKa HyneBoW MnocnenoBaTenibHOCTU
3*lo.

B pexume "PABOTA" unn "ABAPUA" Takke oTobpaxkaloTCa 3HaYeHUs1 NycKoBOro
TOKa In 1 BpemeHu BbIxoAa anekTpoasuraTerns Ha pexum TB.

7.6.6 Ha ctpaHuue Ne3 oTtobpaxatTca 3HadeHuss ycTtaBok lo, To, Imax,
Tmax, Inom, Tnom, Imin, Dmax

7.6.7 Ha cTtpaHuue Ne4 otobpakaetca 3HayeHusi yctaBok Tn, Tcs, Tns, T3nB 1
NnB.

7.6.8 Ha ctpaHumuax Ne5-8 paucnnes otobpaxatoTca napameTpbl  YeTbipex
nocrnegHux Mo BPEeMEHW aBapUWHLIX OTKIYEHUW: gaTta U BpeMsi  OTKIOYEHUS,
3HayeHus TOKOB B (pasax anekTpoasuratens Ha MOMEHT aBapUNHOIO OTKIHOYEHUS U
npu4nHa asapuu.
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OTKIOYEeHNA NPOHYMEePOBaHbI YCNOBHO:
- n-0 - nocnegHee No BpeMeHU aBapumnHOE OTKIIOYEHNE;
- N-1- OTKMOYEHNe, NpeaLecTByoLLEee No BpeMeHNn oTkYeHuto n-0 n 1.4.
Ecnu cooTBeTcTBYlOLLErO OTKMOYEHUS He Obino, To oTobpaxaeTcs cooblueHue
HET OAHHbIX.
7.6.9 Ha ctpaHnue Ne9 otobpaxaetcs 3HavyeHus yctaBok 133 ,T33.
7.6.10Ha ctpanunue Ne10 gucnnesa otobpaxalTcs cTaTUCTUYECKME AaHHble O
paboTe anekTpoaBuraTens c ykasaHHOW AaTbl:
- HO — yncno HopManbHbIX OTKNKYEHUN;
- AO — yncno aBapurHbIX OTKIHOYEHUN;
- HAPABOTKA — 3HayeHune HapaboTkn anekTpoasuraTensi B 4acax n MMHyTax.

7.6.11 NporpammupoBaHne MoOHUTOpPA.

7.6.11.1 lNpousBeante cuMTbiBaHME MHAOPMaLMM U3 MOHUTOPA B COOTBETCTBUU C
n.7.6.2.-7.6.10.

7.6.11.2 Ina nepexoja B pPeXuM MNPOrpamMMMpPOBAHUSA HaXMUTE OOHOKPaTHO
kHonky "BbIBEOP TMAPAMETPA" nynbTa - Ha 3KpaHe gucnnes otobpakaeTca MEHIo
noanporpaMmm:

3ALLUNTA - koppekTupoBka ycTaBoK 3awmTbl 1o, To, Imax, Tmax, Inom, Thom,
Imin, Dmax;

YACbDI - koppekTnpoBKa YacoB 1 kaneHgapsi MOHUTOPA;

MYCK - koppektupoBka yctaBok Tn, Tc3,Tns, T3ns, NnB;

BbIXO[l - yctaHoBka pexuma paboTbl kntoda ynpasneHna ([H3K] — HopmanbHo
3aMKHYTbIN KOHTaKT, paboTalLlwmini Ha pas3MblkaHue NMpu aBapUMHOM OTKIHOYEHUN UMK
[HPK] — HopmanbHO pa3oMKHYTbIM KOHTakT, paboTalowmn Ha 3amblkaHue npu
aBapUMHOM OTKITHOYEHUN);

OYCTAT - ounctka NamMATU aBapUMHBIX OTKIMIOYEHWW W >XypHana cobbiTun,
AebnokMpoBKa 3aLUmnThbI;

Inc - KOpPPEKTUPOBKA YCTaBKN TOKa npeaynpeauTensHON curHanmsauum Inc.

CBPOC - cbpoc (aebnokupoBka) 3alimTbl N0 KOMaHAE C NynbTa;

033 - KoppeKkTUpoBKa YycTaBoOK 3awwuThl 133, T33;
KTp - ycraHoBka koadhduumneHTa TpaHchopmaumn (tonbko ana MO-4M-2.5, M[1-
4M-5);

X3, X4 — yctaHoBKa pexuma paboTtbl Bxoga X3 u Bbixoga X4. (X3: «0» (Honb) —
GrnokupoBka 3anycka no curHany X3 (ans moayns KoHTponsa yTtedkn M1), «1» -
aBapuiriHoe OTKN4YeHne no curHany X3. X4: «0» (Homb) - OObIYHBLIN pexum (ans
mogynen UC, KC), «1» - umdposon Bbixoa (ansa mogynsa NC1).

7.6.11.3 Haxatvem KHOMOK «A» wunuM «V» YyCTaHOBUTE Mapkep  «>>» Ha
BblOpaHHbIN pasgen meHto (Hanpumep, SALLNTA).

7.6.11.4 Haxmute nosTopHO kHoNKy "BbIBOP NMAPAMETPA" - Ha akpaHe aucnnes
oTobpaxaeTcsa o6o3HavyeHMe U Tekywee 3HadeHMe BblIGpaHHOrO napameTpa,
Hanpumep:

Imax
500 500
roe 500 - Tekyllee 3HavyeHWe ycTaBku Imax.

7.6.11.5 HaxaTtnem KHOMNok «A» unm «V» yCcTaHOBUTE HOBOE 3HAYeHWe napameTpa
(oTobpaxkaeTca cnpasa). [Jna yCKOPEHHOro M3MEHEHNA NapamMeTpa yaepXneamte KHOMKY
«A» UnNn «Vy» B HaXXaToOM COCTOSIHUKW. 3annCb 3akOHYEeHa, Koraa 3HaveHue napameTpa,
oToGpaxkaemoe cnesa, COBMageT C YyCTaHOBIIEHHbIM.

7.6.11.6 lNoBTOpHbIM HaxaTtmem kHonkn "BbIBOP [MAPAMETPA" BblbepuTe
cnegyowmn napameTp, nogropute n. 7.6.11.2. Ana ycTaHOBKM ApYyrux napaMmeTpoB.
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7.6.11.7 na BbIxoga M3 pexuma nporpaMMMpoOBaHNA HaXMUTE U OTMNyCTUTE
kHonky "TTMTAHUE".

7.6.11.8 TNpun HeobxogmmocTn nosTopuTe TpeboBaHms n.7.6.11.

7.6.11.9 Ina OYMCTKM XKypHana coObiTUA MU NaMsaATU aBapUMHbBIX OTKIHOYEHNI
BblGepuTe B MeHto nognporpamm (n.7.6.11.2) pasgen OYCTAT.

Haxmute nosTtopHo kHonky "BbIBOP TMAPAMETPA" n poxgutecb coobLueHus
NCMNOJIHEHO.

7.6.11.10 [Onsa BbinonHeHust copoca (4ebnoknpoBkn) 3alwimTbl BblbepuTe B MEHIO
nognporpamm (n.7.6.11.2) pasgen CBPOC.

Haxmute nosTtopHo kHonky "BbIBOP TMAPAMETPA" n poxgutecb cooblieHus
NCMNOJIHEHO.

7.6.11.11 [ing BbIXOga M3 pexuma nporpaMmMuUpoOBaHUSA HaXMUTE U OTNyCTUTEe
kHonky "MATAHUE".

7.6.11.12 1o okOHYaHMM paboTbl OTKIIOUYMTE MPUEMHbIN 30HA NyfbTa OT MOHUTOPA -
yepes 3-4 cek. NynbT OTKMIOYMUTCSH aBTOMaTUYECKN.

7.7 MNopsigok paboTbl ¢ nynbTom Y-0411.

7.7.1 [NpoBepbTe COCTOSIHNE 3NIEMEHTOB NUTAHWUA NyNnbTa, NS Yero HaXmuTe U
otnyctute kHonky “"MATAHUE".

Ha akpaHe ancnnesa AoMKHO NOABUTLCSA COOOLLEeHNe:

MyneT 04-CepBUC

Ecnu wunsobpaxeHne He nosiBNAETCA WM HEOOCTAaTOMHO KOHTPAcTHO, TO 3TO
CBUAETENbCTBYET O Ype3MEPHOM paspsage drnemeHTa NUTaHus nynbTa u ero Heobxoammo
3aMeHUTb.

7.7.2 TlogHecuTe NynbT K MOHUTOPY Ha paccTosiHne 5 - 30 cm, coBmecTuB ocb UK-
nanydartena MmoHutopa un UK-npnemHuka nynoTa.

3Hak "¥" B npaBOM BepxHEM Yrny uHOukatopa CBUAETENbCTBYEeT O TOM, YTO
MHdOpMaLUsa cHnTaHa.

He HyxHO yaepxuaTtb kHonky "MATAHUE" B HaxaTom cOCTOAAHUM BO BpEMS ceaHca
paboThbl. [1o okoHYaHWUM paboTbl NUTaHMe nynbTa OTKMYaeTCq aBTOMaTu4eckm vyepes 3-
4 cekyHAbl.

Ans BKNIOYEHUA MNOACBETKM AUCNNesd nynbTa HaXMUTe W yOepXuBawWTe KHOMKY
"MATAHWE" B TeueHune ~ 1 cekyHabl, NOCne BKITHOYEHUSA NMOACBETKM OTNYCTUTE KHOMKY.

7.7.3 Tocnegyowmn nopsgok padotel ¢ nynbtom [MY-04J1 ananormyeH pabote ¢
nyneTom MY-04C.

7.8 MNopsagok paboTbl ¢ nepcoHanbHbiM KoMnbtoTepom K (HoyTOykKOM) onucaH B
nacnopte Ha Apantep USB KWIMH 203127.001 TC, B nacnopTe Ha CcuUctemy
paguanbHoro nHtepgenca yganeHHoro coopa aaHHbix « CUPUYCx» HOUIMH 421433.001
Mnc.

7.9 Mopsagok pabotel ¢ yctponcteBom YCUM onucaH B nacnopte Ha YCTPOMCTBO
Cbopa NHdopmaunm MobunsHoe KOUTH 460000.001 MNC.

7.10 lMNopsagok paboTbl ¢ agantepom RS-485 onucaH B nacnopte Ha Agantep RS-
485 KOUIMH 203127.004 NC.

7.11 Topsgok paboTtbl ¢ agantepom Ethernet onucan B nacnopte Ha Agantep
Ethernet FOUIMH 203127.002 INC.

7.12 Tlopsagok paboTel ¢ agantepom A2 onucaH B nacnopte Ha Agantep
B6ecnposogHon cetn A2 KOUIMH 203127.005 INC.
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7.13 NMopsaok paboTbl C KAPTOW.

7.13.1 MNoarotoBka SD KapTbl NnaMsATw.

B kauecTtBe BHewHeNW nNamMsaATM K YCTPOMCTBY MOryT ObiTb MOAKMIOYEHbI KapTbl
namatu popmata micro SD (puc.20). [1ns ncnonb3oBaHUs COBMECTHO C YCTPONCTBOM
MO-4M kapta namatM pormkHa ObiTb  npefBapuTenbHO oTdopmaTMpoBaHa Ha
nepcoHanbHOM KOMMbIOTEpPE B pannoson cucteme FAT.

[na aToro BcTaBbTe KapTy NaMaATM B creumanu3MpoBaHHOE YCTPOWCTBO YTEHUS
(Card Reader, puc.21), coegMHeEHHOEe C nNepcoHaribHbIM KOMMbOTEPOM, NGO BO
BCTPOEHHOE YCTPONCTBO YTEHUS HOYTOYKa.

7.13.1.1 OTtkponte nanky «Komnbtotep» («Moi komnbloTep»). B cnucke ycTtpoincTs
CO CbEMHbBIMW HOCUTENAMU HaWaUTe Bally KapTy NaMsaATM U HaXXMUTE NPaBOW KHOMKOW
MbILLM Ha MKOHKY YCTPOWCTBA.

B Bbinagaiowem wMeHo (puc.22) BbiGepuTe NYyHKT «opmaTpoBaTby. B
nosiBMBLLEMCS1 OKHE (puc.23) BblbepuTe annoByd CUCTEMY M pa3Mep KrnacTtepa, Kak
MOKa3aHO Ha PUCYHKE, N HAXKMUTE KHOMKY «Ha4vaTby.

BHumaHue! Onepauus yHUUTOXUT BCe AaHHble, COXPaHEHHbIe Ha KapTe NaMsTH.

7.14.1.2 lNocne oKoH4YaHus onepauun dopmaTMpOBaHUS KapTa NaMsTW rotoBa K
MCNOSIb30BaHMIO.

BHumaHue! WUsrotoButenb MOHUTOpPaA He rapaHTMpyeT COBMECTUMOCTb C
npubopomM Bcex KapT NaMsATU pasfniMyHbIX Npou3BoaAuTENen.

Cnncok NpoTeCcTMpoBaHHbIX COBMECTMMBbIX KapT namatn Micro SD:

MpousBoauTenn O6bem
namMsaTun
SanDisk 2GB, 4GB
Transcend 2 GB, 4GB
Smart buy 2 GB, 4GB
Kingston 4 GB

7.14.2 MNopsiaoK yCTaHOBKM KapTbl NaMATH.

BctaBbTe kapTy namstm 3 (puc. 24) ¢ cobniogeHnemMm HanpasreHuss B pa3bem
npuemHuka 1 [o wenyka.

He npunaranTte 3Ha4yMTENBHOrO YCUNnNA Npyn yCTaHoOBKe KapTbl namaTtu. [Npu nogadve
nMTaHusa Ha nNpubop 3amepuaeT nHamkatop 2 (puc. 24), CUrHanNM3NpPyKLWMIA O 3anucu
Ha KapTy NamaTu.

[donyckaeTca ycCTaHOBKa/M3bATME  KapTbl NaMATWM NpPU NOSAHHOM MUTAHUMM Ha
yCTpPOMCTBO. ECnM nocne ycTaHOBKM KapTbl MHAWKATOP 3anucu He BblaaeT curHana
nepuoavyeckMm mMepuaHmem — 9TO O3HavaeT, YTO Balla kapTa namMsT¥ He cCoBMeCcTuMa
c npubopom unu otdopmaTupoBaHa B HECOBMECTUMOMN hannoBOn CcUCTEME (CM. NMYHKT
7.11.1 «[lMoarotoeka SD kapTbl namMAT» ).

7.14.3 TopsiaoK N3bsATUS KapTbl NAaMATH.
Hebonbwnm ycunmem HagaBuTe Ha TOpYalLMiA TOpel KapTbl NamaTv U OTnycTuTe,
BO3BpaTHOE YCTPONCTBO BbITOSIKHET KapTy NaMsATN U3 pasbemMa, BblHbTE KapTy.

7.14.4 TlopsiAoK NCNOMb30BaHUs KapTbl NAaMATH.

BHumaHue! [lMpn nepenonHeHun kapTbl nNamsaTM 3anucb OyadeT OCTaHOBMEHA.
Monb3oBaTesib CaMOCTOATENBHO AOSMKEH CreanTb 3a HanofIHEHMEM KapTbl NaMATn m
CBOEBPEMEHHO yaansaTb ycTapesLwune annbl. Pasamep HenpepbIBHONW CYTOYHOW 3anuncu
ycTponcTtBa coctaBngetr 11 M6. Takum obpasom, kapTbl namatn obvemom 2 GB
XBaTaeT, NPUMEpPHO, Ha 6 MecsALEeB HeENPepPbIBHOW 3anucu.



-19 -

[ns npepoTBpalleHnsi NepenoyiHEHUSI pPeKoOMeHAyeTCsi ouuwiaTb KapTy nocne
CUMTbIBAHMSA AaHHbIX M MOBTOPHOW YCTaHOBKOM B Npunbop.

7.14.5 MNporpammHoe obecrneyeHue.

MNpocmoTp 1 obpaboTka HakonneHHoW uHdopmauun (puc.25) ocylecTBnsaeTcs Ha
NepcoHanbHOM  KOMMbOTEPE C MOMOLLLIO CneunanmM3MpoBaHHOro MNporpamMHOro
obecneyeHus, paboTatollero nNoa ynpasneHMeM OnepalMoHHON CUCTEMbI CEMEWNCTBA
Windows.

MporpammHoe obecneveHne NocTaBnsieTcs BMecTe C Npubopom u BXOAUT B €ro
CTOMMOCTb.

[na npocmoTpa HakonmfeHHoW uHGopMaumm O paboTe 3SNeKTPOyCTaHOBKM Ha
nepcoHanbHOM KoMmnbtoTepe nomectute nanky “REPORTS” ¢ kapTbl namsatn u dann
‘md4m.exe”, M3 wuvaywero B KOMMNMEKTe MporpamMmMHoro obecneveHusi, B OOHY
ANPEKTOPUIO, KaK MOKa3aHO Ha PUCYHKe:

Wimg ~ AaTa U3MEHERHA Tun Pasmep |
. REPORTS 24.06.2013 8:40 Manka ¢ dharnamm
a rmd4m 24.06.2013 8:52 MpunoxeHne 2041 Kb

Takke MOXHO nomecTuTb pann md4m.exe B KOPHEBYH AUPEKTOPUID KapThbl
namsTu.

Mocne 3anycka npunoxeHunss md4m oTobpasnTcs OKHO MPOCMOTPa HaKOMMEHHbIX
AaHHbIX (pnc.25). BbiBOA4 HakKoOMMAeHHOW WHMOPMaLMM OCYLEeCTBAAETCA MOCYTOYHO
BbIOOPOM COOTBETCTBYIOLLEN AAThl.

8. TEXHUYECKOE OBCNY>XNBAHUE

B npouecce akcnnyatauum MOHUTOP He TPebyeT TEXHUYECKOrO 0BCYKUBaHUS.

9.BOBMOXHbIE HEUCINMPABHOCTU N METObI X YCTPAHEHNA

9.1 MoHuTOp ABNAETCA PEMOHTUPYEMbIM, BOCCTAHABNMBAEMbIM 3EKTPOHHbLIM
n3genvem.

9.2 3ameHa kno4a ynpaseHus.

[na 3ameHbl BblleAWero u cTpos Knova yganuTe  4eTbipe MnnacTMaccoBbIX
dukcatopa 18 (puc.16) un 3ameHuTe KY UCNpaBHbIM, 3aKpPenuB €ro HOBbIMU
domkcaTopamu.

9.3 bonee CroXHbI peMOHT MOHUTOpPA ABUraTernisi BO3MOXEH TOJIbKO B YCNOBUAX
NpeanpuUsTUA-U3roTOBUTENS.
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10. TAPAHTUU N3ITOTOBUTESA

N3rotoBuTenb rapaHTMpyeT HopmanbHyo paboTy MoHuTOpa B TeyeHue 36
MecsiLeB C MOMEHTa MNOCTaBkM Mpu ycnosun cobniogeHus notpebutenem npasun
aKcnnyaTauuu.

N3rotoButenb ocTtaBnaeT 3a coOOM MNpaBO BHOCUTb B KOHCTPYKUMIO U3Oenus
N3MEHEeHNs, He yXyaLlaroLmne ero TEXHNYECKNE XapakTepUCTUK.

11.CBEOEHNA O PEKINAMALMAX

Peknamaumm npeabsiBRsOTCA  NoTpebutenem  npeanpusiTio-M3roToBUTENO B
cnyyae oOHapyXeHusi AedeKkToB Mpu ycrnoBuu COBMOA4eHWst NpaBun 3Kcnnyatauun B
npegenax rapaHTUiHoro cpoka. MoHMTOp Bo3BpaLlaeTcs NpeanpusTUio-M3roToBUTENO B
YKOMMI1EeKTOBAaHHOM BMAE B ynakoBke, 06ecneymBatoLLel ero COXpaHHOCTb.

TpaHcnopTHbIE pacxofbl B criy4ae 060CHOBAHHOMO NPeAbsABEeHNs NpeTeH3nn HeceT
npeanpusaiTMe-n3roToBuTENb.

12.CBEAEHNA O COAEPXAHUN OPATOLEHHBIX METAINNOB

MOHVITOp AparoueHHbIX MeTaslJ10B 1 CrnjiaBoOB HE COOEPXKUT.
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15 16 17

SMARTRELE

I

MeCTO pa3beNHEHNA OaTYMKOB TOKa

N

P 70 max | P 105 -
@4 50*1 >
15 19
Ta\ Iz_I/i 9
A \ i 9
S I~ |
m % ggﬁ;@l:‘\ELE ® : :I X3 X4
/}OEIPNH o / 18
//5 >l max [A]
_/ ;/. <imin [B] /
?é _ 10 /} D>Dmax{C] o
e |+ {10 o
g|e 11/;:@ i g@_‘ ° T T
]é/ Mo»ft;;)ﬂpjl-s;éafeﬂﬂ ] IQ 7777777
sl @ [HHE L
v - o)/ a

S n a4

6)
a) 6nok gaTyMKoB ToKa 6) moHuTop asuratena MO-4M
15, 16, 17 - paTymnkm Toka % - BbIBOAb!I MOAKMOYEHNSA ceTeBoro nutaHusa ~ 180-240 B
9 BbIBOAbI Kto4Ya yrnpaBneHusi

- rHe3ga X3, X4 ans nogkntoyeHus JONONHUTENbHbIX YCTPOMUCTB
10 - nHamkatop “PABOTA”
11 - nHgukaTopbl “ABAPUA” (4 wr)
12 - npvemonepenatoLme aneMeHTbl ONTUYECKOW CBA3M
13 - kntod ynpaeneHus
14 - rHe3po X1 - Bxoa/Bbixog LMpoBoro nHTepdenca
18 - dmkcarop kntoya (4 wr)
19 - KOHHEKTOP CUCTEMbI CUHXPOHM3aLMN BPEMEHN
20 - npueMHuK KapTbl namatn SD
21 - vHOuKaTop 3anuncu

PucyHok 2 — obwmin Bug moHntopa gsuratens M-4M, pacnonoxeHue ero opraHoB
nHaMKauum



82

115
8 7
X \K
MYNbT YAPABNEHNA MY-0411 Q)

—

e

SMARTRELE @ o

MYNBT YIMPABINEHWUA MY-04C LI)

BbIBOP BbIBOP CTPAHLbI
MUTAHVE MAPAMETPA a Lb

SMARTRELE @

BbIBEOP BbIBEOP CTPAHVLIbI
MATAHVE MAPAMETPA

PP Y
3/ af s

1-
2-
3-
45-
67-

8-
9-
10-

plelele
2/ o)

AVICTINEN nyrTa yrpaBneHns
kHorka “TIMTAHVE"

kHorka “BbIBOP NMAPAMETPA’
kHorka “BbIBOP CTPAHNLIB
nprieMorepenaroLLyie AremMeHTbI
OMTVYECKON CBS3N
COEOVHUTENBHBIN LLIEND
pastem

30H1

PI/IcyHOK 3 — obwmin BuA nynbTOB, pacnoJioXXeHne nx opraHos MHONUKauun 1 ynpasieHus
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1 3

F— O\ KA2
KA.1
KA

4

{) KA3
2

7, O\ KA

KA - MmoHuUTOp
KA.1 - ynpaBnsaoLwmim Kno4 MoHUTOpa
KA.2, KA.3, KA.4 - paTymkn Toka MoHUTOpa

1,2 - BbIBOAbI CETEBOIO NUTaHUs MoHuTopa (~180 - 240 B)
3,4 - BbIBOAbI YNPaBNSAOLLEro Krto4a MOHUTOpPa

a)
220/380 B
A *
B
C
N
" mm
KA 1(2)
2 (1)
——

6)

PucyHok 4 - cxema nutaHua moHutopa asuratena MA-4M ot onepaTtuBHOro
HanpsxkeHust 220 B (6)

a) ycnoBHoe rpadunyeckoe 0603HavyeHne moHnTopa gsuratens MO-4M;
0) cxema nuTaHus moHuTopa asuratens MO-4M ot onepaTtnBHoOro
HanpsxxeHus 220 B.
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T max
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| min Il nom | max lo

0 - 30Ha HopMarnbHON paboTbl

1 - 30Ha AencTBUA 3aWMTbl NO TOKY Heaorpysku | min
2 - 30Ha AeNCTBUS 3almMTbl MO TOKY neperpysku | nom
3 - 30Ha gencTBUSA MakcumMarnbHOM 3awnTbl No | max

4 - 30Ha AencTBMA 3aWmThl OT CcBEpXTOKa | 0

Pl/lcyHOK 7 -XapakTepuncTtmka 3aljuTHOro OTKNn4YeHn4a4 MOH1UTOpPa



lo -

In 4

| max

| nom-—

| min-

3awuTa He gencreyeT

A

T max

TB

1
|
|
|
|

T nom |

>

Tn

cocTosiHne
cron

i
<«

coctossHue PABOTA

\

PucyHok 8 - nyckoBasi xapaKTepuCcTMKa anekTpoaBuraTens
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NMHUA BbICOKOIO

HAMNPAXEHNA

Y

KA.2

D

Y

I2

TT1

KA.3

Krp =11/ I2

NIMHUS BBICOKOIO N\
HAMPSKEHWS ‘(\? 3
KA.2 KA.3 KA.4
Q~> Q~>
e o
0)

TT1, TT2, TT3 - yHumuympoBaHHble TpaHcopMaTopbl TOKa

KA.2, KA.3, KA.4 - gatumnkn Toka moHutopa M-4M

PucyHoK 9 - KOCBEHHOE NOAKMNIYEeHNEe JaTHYMKOB TOKa
MoHuTopa M-4M-2.5, MA-4M-5 Kk anekTponuHmn

a) ¢ Tpemsi TpaHcdopMaTropamm Toka

6) c AByMA TpaHcdopmaTopaMmmn Toka
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K rHe3ny X4 moHuTopa
|
«— NC )
|
1 2
1 - WwWeid

2 - cBetoamodHbii nHamkatop L813SRC-D

PucyHok 10 - BHELLHUIA BMA, MHAMKaTOpa curHanbHoro NC

K rHeany X4 moHuTopa

~220B
(®)
| |
- KC
|
1
K rHe3ny X4 moHuTopa ~220B
o
] |
«— KC
]
2
K rHe3ny X4 moHuTopa ~220B
. ]
«— KC
—s B uenb ynpaeneHus
3 L CUrHarbHbLIM YCTPOUCTBOM

PucyHok 11 - BHELLHMW BMA 1 BapyaHTbl CXEM MOAKIKO4EHNS
KOoHTakTa curHanbHoro KC:

1 - curHanbHast namna ~240B P <40Br
2 - anekTpu4eckni 3soHOK ~220B P <40 Br
3 - BCromorarerisHoe pene
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@ racdts, ::3

OOkk +ia
o Hez B

oHer B
O et emel|

o

1 - NEPCOHANEHEIR KOMNEHKITER
2 - anantep USE
3 - MOHUTOpP

MOHWTOP ABAFATENA MA-4

OTkpems npcrrokonl OrKpers »(gpnan| Yuyrare mgpnanl Momropunrl Peanbﬂbmpemuml Aganrep nogkmoven k USB
MI-4- 25 flur N 00245 sl L [H3K]
HNata 3.02.2011 10:34 [ Fariggy o= 0. A To= 0.30¢
Imax =36.2 A |[Tmax=30c Tn =3¢
la=124 A Ib=124 A 7 Inom =0,0 A |Tnom=1¢ Tes=2c¢c
Imin =0,0 A Tne=7¢
Dmax= 2.2 A Nne=5
Inc=0.0 A
MOHMTORMHT TOKa ABMraTENA
36 e e e
34 b
[ BrawuuTe NPW NYCKe ABMraTEna i
321 -
H - Di
0 Lmsdnms — Imax
23] = Inom
|V OcTaHOBUTE NPy aBapUl — Imin
264 — Dmax
¥ BrawuuTe HenpepkisHo 24
WHrepgan 29
IK(O‘ 10e(” 30t 1M 5m 51
CoxpaHuTe rpaduk Ha gucke I 181
16
MpocMoTp/neyars | i
12
10
Cépoc I 3
o 4
OTKALYUTE MOHUTOPHHT I M B
2 i oot i
u ol 1 ) T [ ] 1 1 1
3D 0 Frrr e e o e e e e e e e
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 33 40 42 44 46 43 50 =x0.1c

PucyHok 14 - oToGpaxeHne MOHUTOPUHra paboTbl ABUraTens, OCHaLWEeHHOr0 MOHUTOPOM
M[O-4M, B peanbHOM BpeMeHU



K mespy ¥1 MOHUTOpa

/o

MOHWTOP ABAFATENS MA-4

OTKpEME NROTOKGN | OTkpEmE )KnganJ

1M0-4-25 Mur.Ne 00245 or 28.03.11 07:21:27

Beeroc 28.0311 07:20 sapeructpuposane: HO= 00001 &0= 001
Hapatorka ¢ 28.03.11 07:20 cocraguaa 00000y 00 nmuH

HavanbHan Hapatorka 00000y

CymmapHaa Hapatorka 00000y 00 tuH

Yeraeky sawmr:

flo= 0,0 A To =030c Tn = 3¢
Imax= 24.8 A Tmax:-3.0 ¢ Tea=2¢
Inom= 0.0 A Tnom:1 ¢ Tne=7¢c
Imin= 0.0 A Dmax:2,2 A Nne =15
Inc= 0.0 A

B skypHane cofbmuit 3apeructpuposaHo 4 sanuceii (0 aederTHo)

YTarh KupHan | ee— o 0EHRI pe»mml

-32-
Xl

# [Cofrve | Rara {myck |pexa|cron [aBapwa [macH [a
1 |muck 2803072032 IYCK
2 | ABAPHA 280341 07:20:39
3 |muck 2803072t IIYCK
4 |crom  zsoso72t20 cTon
=
[Ta=3314 m=3314 Ic=333 4
JKypHan nocneaHUs aBapUiHBIX OTKMOHEHMIA
28,0341 07:20 [ I> Ima la= 331 A To:=331 4 Io=333 A

»> Hacoc H-45

[CoRpauTe ypHan Ha aucke | Pacnesarars sxypHan |

Aganrep nogkmoven k USB 00:06:470
[paduk HANPAKEHWUA CETH Ha MOMEHT
nocAeaHero HopManeHoro oTkAloveHuA 28.03.11 07:21:20
-1408
200 -~1808B
150 -lc
# Pab.
100 o Cron
50
or®
0 Whrepsan 1 cek.
2N 'paduk Toka B uHTepeane 10c Ha MoMeHT la
NOCASAHErD 3BaPUIAHOro oTk moveHuA 28.03.11 07:20:33 ~-1b
~|c
- ~Di
30 4 - Imax
% ~Inom
39|, = Imin
0% — Dmax
15 illa=329 A&
% Hlb=32.8 A
104 “le=33.0 A
5 A
t=-05¢c
0 4 I » I
[paduk Toka & uHTepeane 0.5c Ha mMomeHT
nocnegHero agapuiiHoro otk ayerua 28.03.11 07:20:33
la
35 b
30 =lc
251 o
20
15
104 %
1c=338 &
S !
i] t=0,000c
| ]

PucyHok 15 — oTobpakeHune xypHana cobbituii MmoHuTopa M-4M Ha akpaHe MK

& FACUTa
Do i
o Hrz B
oH=r M
O crd]
o

O

Ol g

— [

YCUM

1 - NEPCOHANEHEIN KOMNEDTED

UZE nopTt NE

2 - NOPTATMEHDE YOTROMCTED CAORE WM XPAHEHM A MHDORREALM ¥ C 1M

3 - monuTop asuratens MO-4M
4 - cTaHLapTHER kadens USE A-B
5 - WHyP fnAa coeguHerra ¥CM © monmtopom MO-4M

MoHuTopy asuratens MO-4M wn NK.

PucyHok 16 — nogkniodeHne yctponctea cbopa n xpaHeHus uHpopmauun YCUM k
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NokaneHas 5 |: e sin

ceTk Ethernet B | b
0O ekl
o
o

Ua=2228
Ub=221
Uo=215

O Anantep

g Ethernet

e L2 B —

K rHe3gy X1 moHuTOpa

]

%EBBEM Ethernet LAMN

- NEPCOHANEHEIR KOMNEHTERD
- apantep Ethernet

- MoHuTOp Asuratens MO-4M

- kabene UTP (edTan napa)

PucyHok 18 — BknoyeHne moHutopa gsuratens MO-4M B nokansHyto
BblYMCINTENBHYIO CETb Npu NnomMmoLmn agantepa Ethernet

VUV
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40
31
\&
O PABOTA \ I
Y
O Yreuka e
0033 M g® K rHeany X4 npubopa
0OK3 yxn3 IP65
®
O Oucbanarc 2 ><
8| 8 g N
O Heporpyska S
O Meperpyska ® /
06p.
QO 06p. dasbl X3
O HeucnpasH.
~

175

165

& K rHeany X4 mMoHuTopa
Q PABOTA Q\
QO Yreura I

W1

0033 i B,

Oua yxnd IPES

O Nuchianan:

O Heporpyaxa

smartrefo €

Q Neperpyana
D, dhe
O D6p. sl X

O Hewenpass:

[ S——
o—— —

(Genbin)

6)

PucyHok 19 — mogyns NCA1
a) 6e3 naHenu, 6) c naHenblo
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PucyHok 20 — BHelWWHAA kapTa namMaTu goopmaTa micro SD ana moHuTtopa gsuratens MO-4M.

PucyHok 21 — cneumanm3ampoBaHHOE YCTPOMCTBO A5 YTEHNA KapTbl NaMATh
(Card Reader) moHuTopa gsuratens MO-4M.



A ]

BD-RC
> AWcKoBoa,

CreMHBIM amck (G

Sz OTKpBITH
CDCheck —
OTKPbITE B HOBOM OKHE
BxnounTe BitLocker. ..

Of30p ¢ Xn¥iew

OBLWKA A0CcTyN y
OTKPEITE KaK MEPEHOCHOE YCTPOMCTBO
(&) CkaHvpoBaTe G

£% Unlocker

B 1063BMTE B 3pXHE...

B AobaeuTE B apxve "archive.rar”

B Ao6aBHTE B apXHBE M OTNPABHTE No &-mail. ..

B AobaeuTe & apxue "Archive.rat” n 0TNpaerTE No e-mail

DOPMATHPOEATE. ..

M3ENE4L

PucyHok 22 — okHO MeHIo a51s hopmMaTUpoBaHUs KapTbl NAMATH
MoHuTOpa asuratens MO-4M.

®opraTupoBan1e “Chemubii auck (G 7 x|

EMKOCTE:!

1,841 =l

DarnoEan CMCTEMa!

lF.C\T {no yMon4aHuo) j

Pazmep KnacTepa:

BOCCTAHOBMTE NapamMeTpel N0 YMONYaHUH |

MeTka ToMa:

~ Cnocobibl HopMaTHPOBaHMA:

V' BbicTpoe {(04MCTKE OrNaBneHna)

[ Gozpatve sarpys04nors aucka M5-D05

I Ha4ate I SaKpeITE

PucyHok 23 — okHO Bbibopa ¢hannoBon CMCTEMbI U pa3mepa Knacrtepa gns
dopmaTUpoBaHUA KapTbl NamMAaTU MoOHuUTOpa asuratena MO-4M.
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o PABOTA
0 s s
O B 4]
O Mmn ©

1 - NPUEMHWK KaPTEI NAMATH
2 - MHOWKATOD 2an1cH
2 - kapTa namaty Micro 50

PucyHok 24 — yctaHoBka kapTbl namaTtn B MoHutTop MA-4M

21.06.2013

8:41:00 Hlaor————r—— 8:46:00 =
=] =} Kpveaa LUeetr MeTkaepemeHu 3HaveHde  Max T Max Bpema paboTel 00:32:17.250

VIS S 2015 I56) v la 08:46:11,500 13,5 64,25 08:44:27.500 || Bpemanpoctos 23:27:42.750
1 2 3 4 5 6 7 v Ib 08:46:11.500 13,5 64,25 08:44:27.500
8 g 10 11 12 13 14 V Ic B oc:46:11.500 13,5 63,75 08:44:28.500

146 144:2:

= e ” [Bia 19 20 M2 vV In -08.46.11;500 1,25 14,25 08:44:28.250
22 23 24 25 26 27 20
29 30

PucyHok 25 — nctopus paboTbl 3NeKTpOYyCTaHOBKM
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MonuTop asuratens MO-4M

o
|: 0
0
0]
8]
+
) WuHa RS-485
~220B
Y ¢
ADANTER
RS-485
0]
O

PucyHok 26 — nogkntoveHne agantepa RS-485

~380B MoHuTop Aguratens MO-4M ~3808
/ MonuTop asuratens MO-4M ﬂ.

AJANTEP A2 BNEKTPO BT ATENL
ALANTEP A2 ANEKTPOABHIATEND

MonuTtop gsuratens MO-4M ~3608
)

UsSE a

KC-2

]

CraHyua obcnyKuBaHna

ARANTEP A2 BNEKTPOJBHT ATENb

PucyHok 27 — cxema opraHusaumm cBa3m B ceTu 6ecnpoBogHOro 4octyna



PTC ABYXMpoBOAHaA JTIMHNA

e MKT

K rHe3gy X3 MOHuTOpa
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—> ]

O “ALO7A
O OBP. ®A3bI
O > max [A]
O I<Imin [B]
0 D>Dmax[C]

(o]
@)

YXn3

©X1

ME-4M-25
-1&§612) B

U
P60

WAVIVAY

PucyHok 28 — nogkntodeHne Moaynsa KOHTponsa Temnepartypbl

PTC — patumkn Temnepatypsbl

MKT — mofgynb KOHTpONSa TemnepaTypbl
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