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1. OBWNE YKASAHUA

Hactoawwmin nacnopt sBnsietca  LOKYMEHTOM, yCTaHaBnMBawLmMmM npasuna
akcnnyataumm Pene 3awuTtbl U1 MOHUTOpUHra Tuna CmapTtpene MO-4 (oanee no Tekcty —
pene).

I'Iepe,u. Havarnom JaKkcnnyataumn pene HeO6XOD,VIMO BHMMaATEesIbHO O3HAaKOMUTbCA C
HacCToALMM NacnopToM.

I'IpM NOKyrnke perne I'IpOBepﬂIZTe ero KOMMIMEKTHOCTb, OTCYTCTBUE MEeXaHU4eCKnX
HOBpe)KLI,eHMVI, Hanuyne LWTaMMNoB M noanucen TOpryrowmnx OpFaHI/I3aLI,VIIZ B FapaHTMVIHbIX
TaroHax 1 B cBMAeTesibCTBe O NpuemMKke npeanpuaTmnAa-n3rotoBUTENA.

2.HASBHAYEHUME

21 Pene npegHasHadYeHO AN YCTAHOBKM B UENaX MUTaHUsa  TpexdasHbiX
anekTpogBuratenen nNEepemMeHHOro Toka NPOMbIWIIeHHOW 4YacToTbl 50 [y HanpskeHnem
220/380 B anga nx 3awuTbl OT aBapUnHbIX PEXNMOB paboThl.

[Mpn KOCBEHHOM MOAKMIOYEHMN Yepesd TpaHCOopMaTopbl TOKa perie MoryT UCNofb30BaTbCA
B 9NIEKTPONMHUAX Ha ntoboe HanpskeHue.

2.2 3awmnTHOE OTKYEHNE OCYLLECTBMASETCA NyTeM pasMblkaHUA WM 3aMblkaHUS
ynpaBnsiowWero krnoya (pexum nporpaMMmupyeTcsi noTpedbuTenem), BKIIOYAEMOro B LEMb
NCNONHUTENBbHOIO KOHTAKTOpa UM aBTOMaTUYECKOro BbIKMoYaTens.

2.3 Pene obecneunBaeT yHKUMM 3aLLUNTLI CREAYIOLWMX BULOB:

- TPEXYPOBHEBYIO 3aLUUTy MO neperpyske no TOKy C pasgefnbHON PerynimpoBKON BblOEPXKKM
BPEMEHM Ha OTKITOYEHME NO KXXAOMY YPOBHIO;

- 3aWmUTy OT HEAOrpy3KN MO TOKY;

- 3aWmTy OT HEeNnosiHoasHoro pexmnma paboTbl;

- 3aWmTy OT NpeBbIWEeHNs gonycTumoro gucbanaHca TOKOB.

- 3aWmTy OT 0AHOMA3HbIX 3aMblKaHWIA Ha 3EMIHO;

- 3aWMTY OT YaCTbIX NYCKOB;

- NpeanyCcKOBOW KOHTPOSb U30NSALUN.

PyHKUUKN pene MOryT paclUMpATbCA  NOAKMYEHNEM AOMNOMHUTENbHbIX YCTPOWCTB.

2.4 Pene nsrotaBnuBaeTcsa AeBATU HOMMHANOB: 2.5, 5, 12.5, 25, 50, 125, 250, 500 n 1250,
COOTBETCTBYIOLLMX Npeaeny ycraBkn HOMUHaNbHOro Toka B amnepax.

2.5 Pene obecneuMBaeT TaKKe HaKONMEHWE CTATUCTUYECKMX [AaHHbIX O paboTe
aneKkTpoaBuUraTenen M arperatoB Ha KX OCHOBE, permctpupyet MHGOpMauuio O 3anyckax,
HOpPManbHbIX W aBapWUMHBLIX OTKIIOYEHUSAX JNEKTPOoABUraTens, nepepbiBax M OTKMOYEHUAX
3MEeKTPOCHabXeHnst C dukcaumen pJaTbl M BPEMEHM COOLITUM U UX NapamMeTpoB:
KOHTPONUPYEMbIX TOKOB M NPUYMHBbI aBapuMM Ha MOMEHT aBapUMHOIO OTKMOYEHUs, MYyCKOBOrO
TOKa W BPEMEHW BbIXO4A Ha PEXMM KOHTPOSNIMPYEMOro 3MEeKTPOABUraTens npu ero 3anycke,
ANUTENbHOCTU MNepepbiBa 3NEKTPOCHAOXEHNs, BedeTcs yyeT BpeMeHu HapaboTku, yucna
HOpPMarnbHbIX U aBapUNHbBIX OTKIIOYEHWI dNeKTpoaBUraTens n psag Apyrux napameTpos.

[Ona aHanu3a HakonneHHon WHdopMauMM npeaycMOTPEHO MNOAKMYeHne pene K
nepcoHanbHOMY KOMMbOTEPY.

2.6 Pene wusrotaBnuBaetcd B ucnonHeHun YXJ1 kateropum 3 no FOCT 15150 un
npeaHasHavyeHo Ans paboTbl Npu TemnepaType oKpyxarowen cpegbl o1 MuHyc 40 po +40 °C
npuv oTHOCUTENbHON BNnaxkHocTn Ao 98% npu 25 °C.

MnTaHue pene ocywecTBNseTca OT oaHOW dhasbl CETU NEPEMEHHOrO ToKa HanpsKeHNeM B
npegenax ot 180 go 420 B yactoTomn (50 + 2) Nu.

2.7 Pene npepgHasHayeHo Ans paboTbl COBMECTHO C NynbToM ynpaBnenus [1Y-04C
(pnc.36,m3rotTaBnmMBaeTCA M NOCTaBnsieTca OTAenbHO no  TpeboBaHMIO  3akasuuka),
obecneyvnBaloLWLMM CYUNTbIBAHWE AAHHbIX U PEryNMPOBKY YCTABOK 3aLUMTbl NO BECKOHTAaKTHOMY
NPOBOAHOMY KaHasy CBSi3W.

OauH nynbT MOXeT obcnyxusaTtb Noboe KONMYEeCTBO pere.

2.8 Pene paboTtaeT Takke COBMECTHO C nynbTom ynpasnenwus [1Y-0411  (pwuc.3a,
N3roTaBNMBaETCA M NOCTaBNSAETCA OTAENbHO MO TpeboBaHWMIO 3akasynka), obecnednBaroLnm
CUMTbIBAHWE AaHHbIX U PErYNMPOBKY YCTaBOK 3aLyuTbl N0 6ecnpoBO4HOMY ONTUYECKOMY KaHany
CBA3N.

OavH nynbT MoxeT obcnyxmBaTtb ftloboe KoNMyecTBo pene.
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2.9 Pene paboTaeTr COBMECTHO C nynbTom ynpaeneHus  Cmapt [1Y-04 (puc.3s,
N3roTaBNMBaETCA U NOCTaBnseTcs No OTAeNbHOMY 3akasy), obecnevvBalowMMy OTobpaxeHne
HacTpoek pene, MHOPMaLMM O TEKYWMX W aBapUMHbIX PEXMMax KOHTPONMPYyeMOM
3NEKTPOYCTaHOBKM, a TaK e NporpaMMmnpoBaHne yCTaBOK perne.

MynbT npegHasHayeH Ans cTauMoHapHOW YCTaHOBKM B ANEKTPUYECKMX LWKadhax COBMECTHO
¢ ogHum pene. OguH nynbT obcnyxuBaet OAWH nNpubop, C KOTOPbIM OH COBMECTHO
YyCTaHOBIIEH.

MynbT n3rotTaBnMBaeTCa U NOCTaABNAETCH MO 3aka3dy noTpebutens TONbKO B KOMMMEKTE C
KaXXabIM 9K3eMMNIISipoM perne.

2.10 Pene pabotaetr coBmecTHO ¢ Apantepom USB HOWIMH 203127.001  (pwuc.6,
N3roTaBNMBaAETCA W NOCTaBNseTCa OTAENbHO NO TpeboBaHWMIO 3akasyumka), obecneymBaroLLM
nepegayy HakoMfeHHbIX aHHbIX B nepcoHanbHbll komnbtoTep (MK) M MOHMTOPUHE paboThl
anektpogBuratens Ha 9kpaHe [1K B peanbHOM MacwTtabe BpemMeHuM, a TaK Xe
nporpammMmmpoBaHue yctaBok pene ot K.

Oauvn Agantep USB moxeT obcnyxmBaTb ntoboe KoNMy4ecTBo pene.

2.11 Pene paboTtaeTt cOBMECTHO C MOGUNbHBIM YCTPOMCTBOM cbopa uHgopmaumm YCUM
FOUIMH 460000.001 (u3roTaBnmMBaeTCsa M NOCTABNAETCS OTAENbHO NO TpeboBaHUIO 3aKasymka),
obecneymBaloLMM onepaTnBHbIA COOp AaHHbIX ¢ npnbopoB MIO-4 u nx nepegavy B kKoMmnbloTEP
Ans nocnegytowen od6paboTknM U AOKYMEHTUPOBAHNA.

OpaHo yCcTponcTBO  MOXET 0bcnyxmBaTth Ntoboe KonmM4ecTBo pene.

2.12 Pene pabGoTaeT B cucteme paguanbHOro mHTepdernca yganeHHoro cbopa gaHHbIX
“CUPNYC” HOUIMH 421433.001. lMopsigok paboTbl onucaH B nacrnopte Ha cuctemy HOWIMH
421433.001 MNC.

2.13 Pene pabotaetr coBmecTHO ¢ Apantepom Ethernet IOUIMH 203127.002,
MCNonb3yeMbiM A5t MOCTPOEHUA CUCTEM YyAaneHHOro MOHUTOPWHra u cbopa mHdopmauum o
paboTe 3MeKTPOYCTAaHOBOK C MPOWU3BOSIbHBIM KONMYECTBOM OOBLEKTOB M obecneudnBaloLmm
cornacoBaHume  NpoToKOnNa  nepefavvM  AdaHHbIX  NpubopoB  3aWMTbl/MOHUTOPUHIa
anekTpoobopyaoBaHust U NpoTokona nepegaydn cetn Ethernet.

2.14 Pene pabotaer coBMECTHO C Apgantepom RS-485 HOWUIMH 203127.004,
NO3BOMNALLMM NOAKNIOYNTL NpMoop 3awmThl K MK nnu cetn ¢ nHtepdericom RS-485.

2.15 Pene paboTaeT coBMecTHO ¢ Agantepom 6ecnposoaHon cetn A2 KOUIMH 203127.005
(pnc.9, ucnonb3yembiM ANS NOCTPOoeHMs 6ecnpoBOAHbIX CeTer yOareHHOro MOHUTOPUHIa u
cbopa mHdopmauun o paboTe 3NMEeKTPOYCTAaHOBOK C MPOU3BOSIbHLIM KONMNYECTBOM OOBLEKTOB
(6ecnpoBogHasn cetb WL_NET).

3.TEXHUNYECKNE XAPAKTEPUCTUKN

3.1 lpegenbl KOHTPONNPYEMbIX TOKOB:

CmapTtpene MJ-4- 2.5 or 0 po 20 A;
Cwmaptpene MO-4- 5 ot 0 mo 40 A;
Cwmaptpene MO-4- 12.5 ot 0 mo 100 A;
CmapTtpene MJ-4- 25 or 0 po 200 A;
Cwmaptpene MO-4- 50 ot 0 mo 400 A;
Cwmaptpene MO-4- 125 ot 0 gpo 1000A;
Cwmaptpene M-4- 250 ot 0 po 2000A;
Cwmaptpene M-4- 500 ot 0 po 4000A;
Cwmaptpene MO-4-1250 ot 0 gpo 10000 A.

3.2 Npepenbl KOHTPONMPYEMbIX TOKOB HYNeBOW nocnegosaTenbHocTn 3*lo:

Cwmaptpene MO-4- 2.5 or 0.1 po 80 A;
CmapTtpene MO-4- 5 ot 0.2 po 160 A;
Cwmaptpene MO-4- 12.5 or 0.5 po 400 A;

CwmapTtpene M[O-4- 25 ot 1 po 800 A;



CwmapTtpene M[O-4- 50 oT 2 po 1600A;
Cwmaptpene MO-4- 125 ot 5 pmo 4000A;
CwmapTtpene M[-4- 250 ot 10 no 8000A;
Cwmaptpene MO-4- 500 ot 20 po 16 000 A;
Cwmaptpene M[IO-4-1250 ot 50 pgo 40000 A.

3.3 I'Ipep,enbl perynmpoBaHua pexXMMHbIX YCTaBOK MO TOKY OTCEYKA lo:

Cwmaptpene M- 4- 2.5 or 0 po 20A, war 0.1A;
CwmapTtpene M- 4- 5 or 0 npo 40A, war 0.2A;
CwmapTtpene M- 4-12.5 or 0 po 100A, war 0.5A;
Cwmaptpene M- 4- 25 or 0 go 200A, war 1A;
Cwmaptpene MI- 4- 50 or 0 po 400A, war 2A;
CwmapTtpene M- 4- 125 or 0 po 1000A, war 5 A;
CwmapTtpene MI- 4- 250 otr 0 po 2000A, war 10A;
Cwmaptpene MI- 4- 500 or 0 no 4000A, war 20A;
Cwmaptpene M- 4-1250 or 0 go 9950A war 50A.

3.4 Bpems 3agepxku cpabaTblBaHMsl 3alUMTHOrO OTKMOYEeHMst TO Mo TOKy oTceyku lo -
perynupyemoe B npegenax ot 0 go 0.5 cek. ¢ warom 0.05 cek. [lorpellHOCTb 3agepXKKn
cpabaTbiBaHUA 3aWMTHOrO OTKIMOYEHUSA MO TOKY OoTceykn — He Gonee +0.03 cek.

3.5 MNpegenel perynupoBaHns peXmMHbIX YCTaBOK MO TOKY MakCUManbHOW 3awuTsl Imax:

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

3.6 Bpemsi 3apepxku cpabaTbiBaHMS 3alLUMTHOIO OTKMAYEHWss Tmax Mo TOKy MO TOKy
MakcumanbHon 3awmTbl Imax - perynupyemoe B npegenax ot 0.5 go 60 cek. ¢ warom 0.5 cexk.

3.7 Mpepgenbl perynupoBaHnsa PEXMMHbIX YCTaBOK MO TOKYy Meperpysku Inom, Heaorpysku
Imin, gucbanaHcy TokoB Dmax:

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

3.8 Bpewms 3agepxkn cpabaTtbiBaHMS 3aLLUTHOrO OTKMOYEHUS Thom no TOKY neperpysku
Inom, Hegorpy3ku Imin , gucbanaHcy TokoB Dmax - perynupyemoe B npegenax ot 1 go 250
cek. c warom 1 cek.

3.9 MNpeaenbl perynmpoBaHnsi PEXXUMHBIX YCTaBOK MO TOKY 3aMblkaHMs Ha 3eMnto 133:

Cwmaptpene M- 4- 2.5 or 0.1 po 2.5A, war0.01A;
CwmapTtpene M- 4- 5 ot 0.2 po 5A, war 0.02 A;
Cwmaptpene MI- 4-12.5 ot 0.5 go 125A, war 0.05A;

Cwmaptpene M- 4- 25 ot 1 po 25A, war 0.1A;



Cwmaptpene MI- 4- 50 ot 2 pgo 50A, war 0.2A;
Cwmaptpene M- 4- 125 otr 5 po 125A, war 0.5A;
Cwmaptpene M- 4- 250 oT 10 go 250A, war 1A;
Cwmaptpene M- 4- 500 oT 20 go 500A, war 2A;
CwmapTtpene M- 4-1250 oT 50 po1250A, war 5A.

3.10 Bpems 3agepxkm cpabaTtbiBaHNA 3aLUTHOMO OTKITHOYEHUS T33 N0 TOKY 3aMblKaHUs
Ha 3emnio [33 - perynupyemoe B npegenax oT 0 go 5 cek. ¢ warom 0.05 cek. [llorpelHocTb
3a0epXxkn cpabaTbiBaHMSA 3aWMTHOMO OTKMOYEHUST MO TOKY 3aMblKaHMsA Ha 3emnio — He Bonee
+0.05 cek.
3.11 Bpems 3agepxks cpabaTbiBaHUA  3aLUTHOrO  OTKMOYEHWs Npu  nycke
anekTpogsuratensa Tn - perynupyemoe B npegenax ot 1 go 250 cek. ¢ warom 1 cek.
3.12 Bpemsa 3agepxkm cpabaTbiBaHWA 3aWUTHOIO OTKIOYMEHUs npu obpbiBe dasbl
MKCMPOBAHO 1 cOCTaBnNsAeT 3 Cek.
3.13 Bpemsi 3a4epXKun BKITHOYEHMSA NpW NepepbiBe 3NeKTPOCHabXeHNss aneKkTpoaBuraTens
Tcs - perynupyemoe B npegenax ot 1 go 250 cek. ¢ warom 1 cek.
3.14 Bpema 3agepXKum Ha aBTOMaTUYECKUMA MOBTOPHbIA MycK TnB - perynupyemoe B
npegenax ot 1cek. o 180 MUHYT.
3.15 Yucno nombITOK aBTOMATUYECKOro MnoBTOPHOro nycka NMB - perynupyemoe B
npeaenax ot 1 go 250.
3.16 Bpems 3anpeTta Ha NOBTOPHOE BKMOYEHWE T3nB - perynupyemoe B npegenax or
1cek. Ao 180 MUHyT.
3.17 YnpaBnswoLwWmMin KOHTAKT pene KOMMYTUPYET 3NEKTPUYECKYIO LIEMb NEPEMEHHOIO TOKa
ot 0.01 go 2 A npu HanpsxxeHun o 420 B.
3.18 YnpaBnsawLLnin KOHTAKT perne AonyckaeT neperpysky Ao 25 A B Te4yeHne BpeMeHn He
6onee 0.5 cek.
3.19 [lMntaHne pene oOCYLLECTBMSETCA OT CETU MNEePEMEHHOro TOKa HanpshkeHnem B
npegenax ot 180 go 420 B vactoTon (50 + 2) 'y,
3.20 MouwHocTb, NoTpebnsiemas pene oT ceTw, - He bonee 1 BT.
3.21 MNabapuTtHble pa3meptl pene — He 6onee 35 x 95 x 42 mm (6e3 gaTynKoB TOKaA).
3.22 OnuHa kabensi oT kopryca pene Ao gartymkoB Toka — 1100 £ 100 mm c
BO3MOXXHOCTbIO HapaLumBaHusi notpedutenem o 20 m.
3.23 NabaputHble pa3mMepbl 4AaTYMKOB TOKa (BHYTPEHHUI X BHELLUHUA AMaMeTp X BbICOTa,
MM):
Cwmaptpene MO-4- 25 - 10x 40x15;
Cwmaptpene M-4- 5 - 10x 40x15;
Cwmaptpene MO-4- 125 - 10x 40x15;
CwmapTtpene MO-4- 25 - 10x 40x15;*
Cmaptpene MJ-4- 50 - 24x 54 x18;
Cwmaptpene M-4- 125 - 24 x 54 x18;
Cwmaptpene MO-4- 250 - 42x 76 x 20;
Cmaptpene MJ-4- 500 - 42x 76 x 20;
Cmaptpene MO-4- 1250 - 65x 112 x 22.

*  [lpumeyaHue: no TpeboBaHMIO 3akazymka MOXET KOMMMEeKToBaTbCa AaTtyvMkamu
TMnopasmepa 24 x 54 x 18 mm.

3.24 Macca pene:

Cwmaptpene MO-4- 2.5, MO-4- 5, MO-4-12.5 - He Bonee 0.25 «r;
Cwmaptpene MO-4- 25, MO-4- 50, MO-4- 125 - He Bonee 0.35 «r;
Cwmaptpene M-4- 250, M[J-4- 500 - He 6onee 0.55 kr;
Cwmaptpene MA-4- 1250 - He Gonee 0.95 kr.

3.25 CpepgHunm cpok cnyx0bbl pene - He MeHee 5 ner.



4. KOMIMNEKTHOCTb

B komMnnekT noctaBkn BXOAAT:

Pene -1 wr.
MacnopT Ha pene -1 wr.
MynbT ynpaenennsa MY-04C (IMY-0411) -1 wr.”
MyneT ynpasnexua Cmapt 1Y-04 -1Twr.”
Pene npomexyTtouyHoe CmapTtpene PI1-003 -1 WwTt.*
Apantep USB HOUIMH 203127.001 -1 wrt.”
Apantep Ethernet KOUIMH 203127.002 -1 wWwt.*
Yctponcteo YCUM KOUTMH 460000.001 -1 WwTt.*
Apantep RS-485 FOUINH 203127.004 -1 wr.”
Apantep 6ecnpoBogHon cetn A2 FOUINMH 203127.005 - 1 wrt.*
MuaunkaTop curHanbHbii UCA 1-1 (3eneHbin) -lwr. *
WNHavkaTop curHanbHeii UCA 1-2 (KpacHbIn) -1Twr. *
NuaunkaTop curHanbHbii UCA 1-3 (6enblin) -lwr. *
MpumeyaHwue:

*[lononHUTENbHbIE YCTPOMCTBA, BXOAALLME B KOMMMEKT MNOCTaBkM Mo TpeboBaHuto
3aKasuyuka, M3roTaBNMBalTCSA U NOCTABNSIOTCS OTAENBHO.

5. YCTPOWUCTBO W MPUHLWMMN PABOTHI

51 OOwmn BuO pene nokasaH Ha pwuc.1, rabapuTHble M YCTAHOBOYHbLIE pa3mMepbl
9NeKTPOHHOro 6noka pene — Ha puc.2.

5.2 Cxema BKNOYEHUA pene B CUCTEMY YNpaBneHWs 3rnekTpoaBuraTensd noka3aHa Ha
puc.4.

5.3 Pene cocTtouT M3 anekTpoHHoro 6noka (puc.1a) n 6noka gaTyukoB Toka (puc.16),
COEOVHEHHbIX Mexay cobon pgByxnpoBogHoW nuHuen 20 ¢ pas3beMHbIM COEANHEHUEM
nocpeacTBoM ABYX BUHTOBbIX KIemMm 4 un 5.

5.4 3nekTpoHHbIN Onok pene obpabaTbiBaeT AaHHble, NocTynawLwme oT 6noka 4aTYMKOB,
O 3HayeHusix Toka B hasax anekTpoaBuratens, CpaBHMBaEeT 3TU 3HA4YeHMs C 3aJaHHbIMU
ycTaBkamMn WM BblgaeT KOMaHAy Ha ynpaBfieHUSA 3MEeKTPOHHbIM KtovoM (knemmbl 1 n 2),
obecneynBaloLLMM OTKITHOYEHME ANEKTPOABUIaTENS B aBapuUMHOM PEXMME.

5.5 MNuTaHue pene obecnevnBaeTca HanNnMuMeM NepemMeHHoro HanpshkeHna cetm ot 180
0o 420 B mexay knemmamm 1 n 3.

5.6 Npn HopmanbHOM pexnme paboTbl anekTpoaBuratens BknoveH nHamkatop "PABOTA"
7 Ha naHenu pene. Ecnu anektpoaBuratenb OTKMAOYEH (HET TOKOB B Tpex (pasax ceTwn),
MHOMKaATOP CBETUTCHA HenpepbiBHO. Ecnu anektpogsuratenb BKAOYEH (€CTb TOK XOTS Obl B
ofHOM u3 Tpex dasax ceTn), MHauKaTop paboTaeT B NPEpbLIBUCTOM pexume (Muraer).

Mpwn BbIXOAE pexnma No TOKY 3a nNpedenbl YCTAaBOK pene nepexoaut B pexunm “ABAPUA,
nugukatop “PABOTA” racHeT un BknovaeTca oauH u3d nHamkatopos 8, 9, 10, 11, ykasbiBaroLmx
NPUYUHY aBapUNHONO OTKMOYEHMS,, C OA4HOBPEMEHHbIM pa3MblkaHMEeM  Lenu BbIBOAOB
ynpasngaoLero knoya (knemmel 1 n 2) pene.

5.7 [Ons opraHusauun CBETOCUIHanbHOM WHOUKAUUK Ha WwuTe (naHenu) ynpasneHus
9NEKTPOYCTaHOBKM B CxeMy YynpaeneHus (puc. 4) MOryT yCTaHaBNMBaTbCA CUrHasbHble
NHANKATOPbI:

m HLG (3eneHbin nHamkaTop) - MHOMKAUWS HOPMAasibHOro COCTOSIHUSA
3aWmMThl (OnepaTMBHOE HanpsbKeHWe MPUCYTCTBYET Ha Bbixode pene),
BO3MOXXHO BKIOYEHNE 3NEKTPOYCTaHOBKMY;

m HLW (6enbin uwHOWKATOp) - WHAMKAUMA COCTOSIHUSA KOHTaKTopa
(BKNIOYEH/OTKIMIOYEH);

m HLR (KpacHbn uHOUWKATOP) - WMHAWKALMA aBapUMHOIO COCTOSIHUA
3alWNTbl UKW HU3KOrO COMPOTMBIIEHNSA U3ONAUUN  SNEKTPOYCTAHOBKM,
BKIOYEHME ANIEKTPOYCTAHOBKN HEBO3MOXHO.
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B kauecTBe CUMrHanbHbIX MHOMKATOPOB MOTYT ObiTb MCMOMb30BaHbI nHAMKaTopbl Tuna NCA
1-1 (3eneHbin), NCA 1-2 (kpacHbin), MICA 1-3 (6enbin) NponsBoacTBa M3roToBUTENS pene.

5.8. Pene o6opynoBaHO BCTPOEHHOW CXEMOW KOHTPOMS COMPOTMBIIEHUST YTEYKM OOMOTOK
asuratend Ha “semnio”. MNpu cHKeHUn conpoTusneHna Huxke (360 £ 60) KOm pene pasmblkaeT
yrnpaBnsAwLWmMNn KoY, 6noknpya BO3MOXHOCTb 3anycka asuratens. [py aTom Ha naHenu pene
BKIlOYaeTcs umHAuKatop «YTeyka» 12. PyHKUMA KOHTPONSA YTEYKM AEeWCTBYET TONbKO MNpu
OTKINIOYEHHOM anekTpoaBuraTene.

Ona aktmBaumMm yHKUMM NpeanyckoBOro KOHTPONSA M30MAuuMnM HeobXoAMMO COeaMHUTb
Knemmy 6 pene c ogHom m3 das anektpogsuratens (uenb A Ha puc 4). lNMpu oTcyTCTBUK
yKa3aHHOM Lenn pyHKLMA NpeanyCKOBOro KOHTPOMS M30NAUUN He eNCTBYeT (OTKoYEHa).

5.9 XapaKkTepuUCTUKKN 3aLLUTHOrO OTKITHOYEHNS.
Mpenenbl cpabaTbiBaHWSA MO TOKY 3aLLUMTHOIO OTKIIOYEHUSA ONpeaensaTCcs 3Ha4YeHNAMN
PEXUMHbBIX YCTaBOK:

B Inom - nopor cpabaTtbiBaHMsA 3alinTbl NO TOKY neperpysku. [pu nNpeBblleHUn Toka
oAHoun 13 has 3HavyeHnda Inom NPOUCXOANT aBapuUMHOE OTKITIOYEHNE Yepe3 MHTEpBasT BPEMEHN,
onpeaendemblin yctaBkon Thom.

Ecnn yctaHoBneHo 3HayeHne Imax=0 - 3awuTa He OEeNCTBYET (OTKIIOYEHa).

B Imax - nopor cpabaTbiBaHUA MO TOKY MakCUManbHOM 3almThbl. [py NpeBbIWEeHnN Toka

ogHOM M3 ha3 3Ha4yeHust Imax npoucxoauT aBapuUMUHOE OTKIOYEHWE 4vepe3 MHTepBarn
BpEMEHW, onpeaensemblin ycTaBkon Tmax.

Ecnn yctaHoBneHo 3HayeHne Imax=0 - 3awuTa He OENCTBYET (OTKITIOYEHA).

B |0 - nopor cpabaTbiBaHWs 3aWnTbl MO TOKY OTCEYKN. [Mpn NpeBbIlEHNM TOKa OAHOW U3
a3 3HadyeHuMs |0 npoucxoouT aBapuUNHOE OTKMIOYEHME Yepe3 UWHTepBan BpeMEHW,
onpeaensdemblin 3Ha4YeHMeEM ycTaBku TO.

Ecnun yctaHoBneHo 3HadeHue 10=0 - 3awimTa He gencTByeT (OTKMYeHa).

B Imin - nopor cpabaTbiBaHWs 3auTbl MO TOKY HeAorpy3ku. MNpn ymMeHbLIEHNM ToKa BCex
Tpex a3 HwKe 3HayeHus Imin NpoucxoauT aBapuUMHOE OTKIIYEHNEe 4Yepe3 WHTepBan
BPEMEHW, onpeensemMblii 3Ha4eHneM yctaBskm Tnom.

Ecnu yctaHoBneHo 3HaveHne Imin=0 - 3awwuta He 4encTByeT (OTKNOYEHa).

B Dmax - nopor cpabartbiBaHus 3awuTbl N0 gucbanaHcy TOKOB. [pu npeBblLeHUM
AncbanaHca TOKOB 3HaveHMs Dmax npoucxoouT aBapuUMHOE OTKIIOYEeHMEe 4vepe3 MHTepBan
BPEMEHMU, onpeaensieMblii 3Ha4eHnem yctaskm Tnom.

Ecnn yctaHoBneHo 3HadeHne Dmax=0 - 3awmta He gencTByeT (OTKNoYeHa).

B 133 - nopor cpabaTbiBaHWUS 3alUMTbI MO TOKY 3aMblkaHUsA Ha 3emnio. [Npu npesbieHnn
3Ha4YeHUUsa ToKa HyrneBoW nocregoBaTenbHocTn 3*l0 3HavyeHusa 133 nMpoucxoauT aBapunHOE
OTKIMIOYEHNE Yepes UHTepBarn BpeMeHu, onpeaensemMblin 3Ha4eHnem yctaBku T33.

Ecnu yctaHoBneHo 3HaveHue 133=0 - 3awmTta He AencTByeT (OTKYEHa).

[na npepoTtepalleHns npexgeBpeMeHHoro cpabaTbiBaHWs 3aLUTHOrO OTKIMIOYEHUNA MNpu
3anycke anekTpoaBuratens npegycMoTpeHO perynupyemoe 3HavyeHue yctaskm Tn — BpemeHu
3agepxkn cpabatblBaHMSA 3alMTHOrO OTKMIOYEHUS Npu nycke B CekyHaax. bnokupyet
cpabatbiBaHMe 3awuTbl MO TOKY Meperpysks Inom, TOKYy MakcumarbHOW 3awmTtbl Imax u
ancbanaHcy Dmax Ha Bpewms, onpegensiemoe 3HaveHueMm ycTtaeBku Tn. He pencteyeT Ha
Apyrue 3almThbl.

Mpn Kaxgom aBapuHOM OTKMOYEHUW anekTpoaBuratens B obnactv namatu pene -
XypHarne aBapUNHbIX OTKIMIOYEHUA — PErMCTPUPYIOTCA AaTta U BPeMsS aBapUNHOrO OTKIHOYEHUS,
NPUYNHA aBapuMHOIO OTKITIOYEHUs!, 3HA4YeHUs TOKOB B dpasax anekTpoasuratens Ha MOMEHT
aBapuIHOIo OTKITHOYEHMS.

B XypHane aBapuiHbIX OTKITIOMEHU COXpaHsaeTca MHopMauns o YeTblpex nocnegHux no
BPeMeHV aBapUNHBbIX OTKITFOYEHUSIX.
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5.10 Tpn Kaxkgom  BKMHOYEHUW, HOPMarbHOM MMM aBapUMHOM  OTKIOYEHWUN
anekTpoAsuratens B obnactu nNamsTU pene - XypHane cobblTuiA - perucTpupyroTcs Bug
cobbITus, AaTta 1 Bpems cobbiTUS U ero napameTpsbl:

B [TYCK - 3anyck anektpoasuraTens
DurkcnpyroTcs:
- faTa u Bpems1.
B CTOIT - HopmanbHOe OTKMYEeHWe aneKkTpoasuratens
DurkcnpyroTcs:
- AaTta n Bpewms.

B PEXKMM — BbIxOog anekTpoaBuraTesnsi Ha pexuMm, 3aaHHbIi yCTaBKkaMy Toka.
DurkcnpyroTcs:
- [aTa u Bpemsi coobITus;
- In — nyckoBoW TOK anekTpoasuratens.
-TB— WHTepBan BPEMEHM C MOMEHTa Mycka [[O MOMEHTa Bbixoda
ANeKTpoaBuUraTens Ha pexuMm.

B ABAPUA — aBapunHoe OTKNIOYEHWE arekTpoasuraTens.

DUKCNpYHOTCS:

- faTta 1 BpemMmsi aBapunHOro OTKMOYeHUs:;

- NPUYNHA aBapPUNHOIO OTKITHOYEHNS;

-la, b, Ic — 3HauyeHuss TokoB B pasax anekTpogsuraTenss Ha MOMEHT
aBapuUMHOro OTKIoYeHus. [ns nocnegHero No BpeMeHU aBapUMHOIO OTKIHOYEHUSs
peructpupyetca rpacduk 3HadeHUn Toka B MHTepsane BpemeHu 10 cekyHO [0
OTKMNKOYEHUS.

B xypHane cobbITUIN PerucTpupytoTcs Takke napaMmeTpbl:

B HO — Konn4yecTBO HOpMarbHbIX OTKINIOYEHNI anekTpoaBuraTens (4o 65536);

B AO — KonM4yecTBO aBapUnHbIX OTKMNIOYEHNI anekTpoaBuraTens (4o 255);

B HAPABOTKA — Bpemsi HapaboTku anektpoasuratens (4o 65536 yacos ¢
ANCKPETHOCTBIO 1 MUHYTA);

5.11 Mpun KaxXaom OTKITHOYEHMM U BKITHOYEHMM ONEPATUBHOIO HaNPSKEHUS NUTaHWUs pene
Uc xxypHane coObITuIA percTpmpytoTcst cobbITUS:
B OTKIJLI — oTkNoYeHne onepaTMBHOIO HanpPsXXeHus NUTaHus pene (PUKCUpyoTca aata

n Bpems);

B BKJ1.IMT - BKkNtoYeHMe onepaTMBHOrO HaNpPsXXeHus NUTaHusa pene (PUKCUpyoTca aata u
Bpems);

B [IBCH — nepepbiB anekTpocHabxeHusa - kpaTkoBpemeHHoe (MeHee 0.5 cek.)

OTKIIOYEHME OMNEepaTMBHOIO HanpshKeHUs nutaHus perne  (bUKCUpylOTCa OaTta, Bpemst U
NPOAOIKUTENBHOCTb NepepbIBa).

B namaTtn pene Takke peructpupyetcs rpaduk uU3MeHeHust HanpsbkeHus cetn Uc B
nHTepBane 1 cek Ha MOMEHT MOcCnegHero Mo BpPEMEHW HeaBapUMHOMO OTKIHYEHUS
anekTpogsuratens. AHanus rpaduka no3BonsieT YCTaHOBUTb MPUYUHY HENPeayCMOTPEHHOro
OTKIMOYEHUS anekTpoaBuraTens npu nepebosx anekTponMTaHms

O6bem namaTn xypHana cobbitni coctasnseT 200 3anucen. [Mpu 3anonHeHWUW XypHan
paboTaeT No nNpuHUmMny Konbuesoro 6ydepa — nocnegHee No BpeEMEHU COObITUE NOMeELLaeTcs
Ha MecTOo NepBoro.

lMpocmoTp XypHana cobbITuin BO3MOXEH TONbKO ¢ nomoLubio Agantepa USB u MK (puc.6).

5.12 lMpu nogayve HanpspkeHUs NUTaHUA pene no3sonseT obecneynTb OTNOXEHHbIA NyCcK
anekTpoABuraTens — T.e. 3a4epXKKy 3anycka Ha Bpemsi, 3ajaBaeMoe 3HadeHuem yctaBkum Tc3
— BpeMsi 3aepXKn camosanycka B cekyHAax. [pu BKNOYEHUM NUTaAHWUS YNPaBnsoLWNA KoY
pene ocTaeTcs pa3oMKHYTbIM B TeYeHMEe nHTepBana spemexmn Tcs.
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5.13 lpn kaxgoM HOpManbHOM OTKMAYEHWW pene no3songetr obecneyntb  3anpet
nocnegywLlero 3anycka 9nekTpoABuraTenst Ha Bpemsl, 3aJaBaeMoe 3HAYEeHWEM YCTaBKM
T3nB — Bpems 3a4epXKM MOBTOPHOrO BKMOYeHWA. B TeueHne umHTepBana BpemeHn T3nB
yrNpaBnAwLWMN  KNOY  pene ocTaeTcs pPasOMKHYTbIM, NpeaoTBpallas npexaeBpeMEHHbIN
3anyck.

5.14 Pene nosBonser obecneuntb aBTOMatMyeckum cOpoc(Bo3BpaT) 3alWuTbl NyTEM
3a[aHNA 3Ha4YEeHUIN YCTaBOK:

- TnB- Bpemsi B cekyHAax 40 aBTOMaTu4ecKkoro copoca 3awunThl;

- NnB- 4ncno nporpaMmMmpyembix LIMKIIOB aBTOMATUYECKOro copoca 3aLuThbl.

Ecnn yctaHoBneHo 3HadyeHne NnB=0, To 3Ta OyHKUMSI HE AeNCTBYET, cOpOC 3alnTbl
MOXET OCYLLECTBMATLCS TOSIbKO CHATUEM C pefie HamnpsbkeHust CETEBOro MUTaHMs WM Mo
KomaHge ¢ nynbta. MoXeT NpuHUMaTb CUMBOSMIMYECKOE 3HaveHue ">>>" cooTBEeTCTByHOLLEe
6eCcKOHEeYHOMY 3HaYeHUIo.

5.15 [llynbT ynpaBneHuss ¢ aBTOHOMHbIM nNuTaHMeMm obecneynBaeT AUCTAHLMOHHOE
CuuTbiBaHWEe MHGOpMauMm C pene M ee oTobpaxeHMe Ha 9SKpaHe aucnnes, a Takke
ncnonb3yeTcs Ansi NPOrpaMMMpPOBaHNA pene.

Pene wn nynbT ob6bmeHuBatoTCca MHGOpPMaUMENn NO ONTUYECKOMY KaHany CBsi3W, KOTOpbI
obecne4ynBaeTca MH@PaKpacHbIMKM MNpvemMonepesanwmMmmn aneMeHTamn. [danbHOCTb CBSA3U
HaxoauTca B npegenax ot 5 go 30 cm.

MecTo pacnonoxeHusi NpUEMHbIX U Mepefarlnx NEMEHTOB CBA3W perie nokasaHo Ha
puc. 1 (nos 14).

MecTo pacnonoXxeHus NPUEMHbIX U NepeaaroLmx 3EMEHTOB CBA3W MynbTa MokasaHo Ha
puc.3a, 36 (no3 6, 7, 8).

OavH nynbT MOXeT paboTtaTtb € NOOLIM KONTMYECTBOM pene.

5.16 MNynbT ynpaBneHus MY-04C (puc.36) ¢ aBTOHOMHbIM nuUTaHvem obecneymBaeT
ANCTaHUMOHHOE CYMUTbIBaHME MHAOPMaLUM OT pene 1 ee oTobpaxeHne Ha akpaHe LmMdpoBOro
avcnnes, a Takke obecnevvBaeT NporpammMmMpoBaHme yCTaBoK.

Pere wn nynbT  oOmeHuBalOTCA WHGOPMaUMen MO KaHany CBsI3W, KOTOPLIN
obecneumBaetcsa wnendoMm 9 ¢ OGeckoHTakTHbIM  3oHAoM 11, obecneudnBatomm
anekTpobesonacHOCTb Npu paboTe.

OavH nynbT MOXeT paboTtaTtbh € NIOGLIM KONIMYECTBOM peErie.

5.17 Mynbt ynpasnexusa [1Y-04J1 (puc.3a) ¢ aBTOHOMHbIM NUTaHMeM obecneynBaeT
ANCTaHUMOHHOE CYMTbIBaHUE MHAOPMaUun OT pene un ee oTobpaxeHne Ha akpaHe undpoBoro
avcnnes, a Takke obecnevvBaeT NporpaMmmMmMpoBaHme yYCTaBoK.

Cea3b nynbTa C pene OcCyLecTBnseTcsa onTudeckomy ©OecrnpoBOAHOMY KaHany CBSA3W,
KoTopbit obecneunBaeTcsi WHMPaKpacHbIM  MNpuemMornepegarwoluMn  anemeHtammn  6,7,8.
[anbHOoCTb cBA3M HaxoauTcs B npedenax ot 5 oo 30 cm.

OavH nynbT MOXeT paboTtaTtb € NOGLIM KONTMYECTBOM pene.

5.18 TynbT ynpaeneHns Cwmapt [1Y-04 (puc.3B) npegHasHavyeH Ans CTauuoHapHON
YCTaHOBKM B 3NeKTPUYECKMX LiKadax CoBMeCTHO ¢ pene. OauvH nynbT obcnyxumBaeT oauH
npmbop, C KOTOPbIM OH COBMECTHO yCTaHoBneH. [ynbT obecnevnBaeT oTobpaxeHne OaHHbIX C
pene O TeKyLUMX WU aBapUMHbIX peXmmax KOHTPONMPYEMOW 3SNEKTPOYCTAaHOBKM, a TaK Xe
nporpaMMmMpoBaHne YCTaBoK pere.

MynbT n3rotTaBnMBaeTCa U NOCTABNAETCH MO 3aka3dy noTpebutens TONbKo B KOMMMEKTE C
KOHKPEeTHbIM  3k3emnnspom pene. [lopsagok pabotbl € nNynbTOM onmMcaH B €ro
3KCMyaTaumMOHHbIX JOKYMEHTaXx.

5.19 Cwmaptpene MO-4-2.5, Cwmaptpene M[O-4-5 wmoryT  nogknw4yatbcsa K
BbICOKOBOMbTHOMY 3MEKTPOABUraTENto KOCBEHHO Yepes3 TpaHcopMaTopbl Toka. [aTumku Toka
yCTaHaBNMBalOTCS BO BTOPUYHOW Lienn TpaHC(OopmMaTopoB TOKA B COOTBETCTBMM C OOHOW U3
CXeM, NpmBeaeHHbIX Ha puc.5.

Ona obecneyeHna npsMOro oTcyeTa KOHTPONMMPYEMOrOo TOKA B 3TUX MOAEnsax

npeaycMoTpeHa BO3MOXHOCTb YCTaHOBKM koadduumeHTa TpaHcdopmaummn  Krp = (11 /7 12),
roe:
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|1 — HOMVHaNBHLIN NEpPBUYHLINA TOK TpaHcopMaTopa;
2 — HOMUHanNbHbIM BTOPUYHBIA TOK TpaHcopmMaTtopa.

5.20 MogkntoveHne pene k K 4vepes agantep USB (puc.6) no3BonsieT OCYyLECTBATb
MOHMWUTOPUWHI PaboThbl 3fIEKTPOYCTAHOBKM B peanbHOM MacwTabe BpemeHun Ha akpaHe K (puc.7) un
npocMaTpmBaTh XypHan aBapuiHbIX OTKOYeHU (pUc.8).

Mopsgok paboTtbl ¢ agantepom USB u npunaraemMon K Hemy nporpaMMmon OnucaH B
nacnopte Ha agantep USB HOUIMH 203127.001 MNC.

6. YKASAHVME MEP BE3OIMNACHOCTHN

6.1 Bo unsbexaHne NOpaKeHWs INeKTPUYEeCKUM TOKOM BCe BuAbl paboT NO MOHTaxy W
NOAKMIOYEHNIO perne OonycKaeTcsi NPOU3BOAUTL TOSMBbKO MPU MOMHOM CHATUM HanpsKeHus B
ceTu.

6.2 3anpewaeTca akcnnyaTaumns perne Bo B3PbIBOONACHbLIX MOMELLEHUSIX.

6.3 He ponyckaeTtcs onuTenbHOE MNpEBbILLEHME TOKa B LIENW yrNpaBfeHUs pene cBepx
aonyctumoro (2 A), UTO MOXET MPMBECTU K BbIXO4y YNpaBnsoLWEro kKnw4da pene m3 crpos. B
CBsI3M C 3TMM npu pabote ¢ koHTakTopamu V-VI rabaputa pekomeHOyeTcsd ycTaHaBnuBaTb B
CXeMy ynpaBneHusi NPOMEXyTOYHOE pere.

6.4 lNpomexyTouHoe pene Tuna Cmaptpene PI1-003 10 A (KOUMH 411711.082) moxeT
NOCTaBNATLCH U3rOTOBUTENEM B KOMMNSIEKTE C pene npu 3akase.

7.PASMELLEHNE N MOHTAX

7.1 pene MOXeT yCTaHaBnMBaTbCS B CUMOBbLIX LUKahax COBMECTHO C APYrMM MyCKOBbIM
anekTpoobopygoBaHMeM. [Ansa KpenneHust B ero kopnyce npeaycMOTPeHbl ABa KpeneXHbIX
oTBepcTus u kpenneHue Ha DIN-peiiky.

7.2 [JaTumKkn TOKa yCTaHaBNMBAKOTCA Ha TOKOBeAyLUME LUNHbI NUTAHWUS 3nekTpoaBuraTens
Cc cobnoaeHneM NonIPHOCTU UX YCTAHOBKN: MapKMpPOBOYHbIE 3TUKETKM AaTumkoB «dasa Ay,
«®a3za B», «Pasa C» AOMKHbI ObITb HanpaBneHbl B O4HY CTOPOHY.

He ponyckaetca ycTaHOBKa AaTyMKOB TOKa npubopa Ha Heu3onupoBaHHble NpoBOAa
(wwHbl). He pekomeHaoyeTcsi yCTaHOBKA [aTYMKOB B HenocpeacTBEeHHOM 6nm3octu OT
KOHTaKTHbIX COEAWHEHWUA, KOTOpble MOryT HarpeBaTbCA BO BpemMs paboTbl M NPUBECTM K
neperpeBy 4aTYMKOB.

7.3 lMpwn 3aTpyaHEHUAX Npy yCTaHOBKE OATYMKOB (HEQOCTATOYHbIV BHYTPEHHUA ANaMeTp)
cnegyet yuuTbiBaTb, YTO [JaTyMkM TOKa MOTYyT YCTaHaBnuBatbCA B nOOOM mecTe
9NEKTPUYECKOM Lenu nNUTaHus SNEeKTPOYCTaHOBKM, Hanpumep, OO0 WM nocre BBOAHOro
aBTOMATMYECKOrO BbIKNOYATENS, A0 MM MNocne BBOAHbLIX KNeMM KOHTakTopa. [1o xxenaHuio
3aKas4uka perne MoryT KOMMNekToBaTbCAa AaTymkamm 6onbluero pasmepa.

lMonoxeHue gatyMka Ha TOKOBeAyLeM NPOBOAE MOXET OblTb NPOU3BOSbHLIM U HE BANAET
Ha paboTy pene.

7.4 Pene n ero gatyukm npuv HeobXxoOuMOCTU MOryT YCTaHaBNMBaATbCHA B pasferibHbIX
Wwkadax (Hanpumep, AaTynKkn — B CUITOBOM LLKady, pene — B Wwkady aBTOMaTuKm).

B aTtom cny4vae moxeT notpeboBaTbCs yBenMYeHne OfMHbl COEANHEHNS MeXAY AaT4nmKamum
TOKa 1 KOpNycoMm pere.

MoTpebutenb MMeeT NpaBo CaMOCTOATESNbHO HApPaCTUTb COEOMHUTENbHYIO MIMHUIO, , €CNK
9TO He0BXO0AMMO MO TEXHNYECKUM COOBPaKEHNSAM.

[onyckaeTca yBenuyeHne AnuHbl coegmHeHns ao 20 m ogHoTMnNHbIM nposogom (LUBBI
2*0.5) unun Buton napown nposogos ceveHnem 0,5 — 0,75 Mm KB. ¢ coBnOgEHNEM NCXOLHOM
NONSAPHOCTM COEANHEHUS.

MecTta coeanHeHusa JOMKHbI ObiTb HAAEXHO N30NMPOBaHbI OT APYrMX TOKOBEAYLLMX YacTewn
n 3emnu.

Mpn nocneayrowmx 3akasax no Bawemy TpeboBaHMIO BO3MOXHO M3MEHEHME [OfIVHbI
COeMHEHUSA NMPU U3rOTOBNEHUN npubopa.

7.5 TlogkntoyeHne pene nNpou3BoaUTCS B COOTBETCTBMM CO CXEMOM puc.4. Bo3MOXHbI
Apyrve BapuaHTbl NOAKIIYEHUd, penie KoTopble paspabaTbiBaloTCa caMum noTpedbutenem B
3aBMCUMOCTU OT YCITOBUW MPUMEHEHNS.
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8.MOPAAOK PABOTHI

8.1 lNpu nogaye HanpsKeHWst CeTEBOro NUTaHWUS perie rotToeo K paboTe.

8.2 lMpw HopmanbHoOM paboTe aneKkTpoyCTaHOBKN CBETUTCA XenTbii uHgmkatop "PABOTA"
pene.

8.3 B cnyyae BbIxoga pexuma 3a npegenbl yCTaBOK pene npousBedeT 3aluTHoe
oTkrntoyeHune, nngmkatop "PABOTA" racHeT, BKtoYaeTcs oaMH U3 MHOAMKATOPOB aBapuii.

8.4 Ecnn npom3oLwso oTknodeHne no obpbiBy hasbl, ToO Muraowme nHavkatopsl [A], [B],
[C] ykasbiBaloT OTCYTCTBYIOLLYIO (hasy.

8.5 Ecnn HeobxogMmo  MPOKOHTPONMPOBATbL  TEKYLLUMA  PEXUM 3NEeKTpoaBuraTens,
BbIACHUTb  MPUYMHY aBapUMHOrO  OTKIIOYMEHUS UMM U3MEHUTb  PEeXMMHble  YCTaBKW,
BOCMNOSb3yNTECH OOHMM W3 MyNbTOB YyMNpaBfneHus wunu ynpasnswowen nporpammon Ha MK
(HoyTOYyKE).

8.6 lMopsigok paboTbl ¢ nynbtom Y-04C.

8.6.1 lNpoBepbTe COCTOAHME SNEMEHTOB NUTAHMA NyNbTa, ANA Yero HaXmuTe n OTnycTuTe
kHonky "TMATAHUE "

Ha akpaHe ancnnesa AomKHO NOSABMTLCA COOOLLEHNE:

MynbT 04-CepBUc

Ecnn wusobpaxeHne He nosBNseTcd WAM  HeEQOCTATOMHO KOHTPACTHO, TO  3TO
CBMOETENbCTBYET O Ype3MEepHOM paspsiae aNemMeHTa nuUTaHusa nynbTta U ero Heobxoanmo
3aMEeHUTb.

He HyxHO yaoepxuBaTb kHorky "MATAHWUE" B HaxaTom COCTOSHMM BO BpeMsi ceaHca
paboTbl. 10 OKOHYaHuUM paboTbl NUTaHWE NynbTa OTKMKOYAETCH aBTOMaTUyecku 4depes 3-4
CeKyHAbl.

[Onsa BKNtoYeHMsT NOACBETKU Aucnniesd nynbTa HaXMuTe W yaoepXumBanTe KHOMKY
"MATAHUE" B TeueHue ~ 1 cekyHAbl, NOCIE BKIMOYEHUS NOACBETKM OTNYCTUTE KHOMKY.

8.6.2. CoeanHnte nNynbT C pene ¢ NoMowbio wrenda, NOAKMYMB NPUEMHBLIA 30HO K
rHe3gy "X1" pene, HaxmuTte n otnyctute kHonky "MATAHUE".

[Onsa BkNtoveHMss NoACBETKU guchned nynbTa HaxXMuTe W yoepXuBanuTe  KHOMKY
"MATAHUE" B TeueHune ~ 1 cekyHabl, NOCIe BKMOYEHUSI NOACBETKM OTNYCTUTE KHOTKY.

3Hak % B NpaBOM BEPXHEM Yriy MHAMKATOpPa CBUOETENbCTBYET O HaANUYMM CBA3WN MEXAy
pene n nynbToMm.

8.6.3 Ortobpaxaemasn uHpopmMaLma pasmMellaeTcs Ha TpuHaguaTn cTpaHuuax gucnnes,
nocnegoBaTtenibHOE MEepeKioYeHne KOTOPbIX OCYLLECTBNAETCS C NOMOoLbio kHonok "BbIBOP
CTPAHULUbI " B npsmom nnn obpatHOM nopsigke (Hymepaums CTpaHuL, yCrioBHas).

8.6.4 Ha ctpaHumue Ne1 gucnnes oTtobpaxaeTcs TWM M HOMUHAN pene, Tekylee
coctosiHne anektpogsuratens: CTOIN (geuratens otkntoyeH), PABOTA (pexvum B HOpMme) nnm
ABAPUA (npousowno aBapuiHOE OTKIYEHME), MOKa3aHWsi BCTPOEHHbIX 4acoB perne -
Tekylasi gata n Bpems, a Takke ngeHtudukaTop pexmma paboTbl kntova ynpasneHus: [H3K] —
HOPMarbHO 3aMKHYTbIN KOHTaKT, paboTalowmin Ha pasMbikaHUe Mpyv aBapuUMHOM OTKMNKOYEHUN
nnn [HPK] — HopmManbHO pa3oMKHYTbIN KOHTaKT, paboTatloLwmi Ha 3aMblkaHe Npu aBapunHoMm
OTKITHOHYEHUMN.

8.6.5 Ha cTtpaHuue Ne2 oTobpakaloTcsl Tekywime 3HaveHuss TokoB has la, Ib, Ic u
ancbanarca Di anekTpogsuratens, 3Ha4eHMe Toka HyfieBo nocnegoBaTenbHOCTK 3*|o.

B pexnme "PABOTA" nnn "ABAPUA" Takke oToGpaXkatloTca 3Ha4YEeHMs MyCKOBOro Toka In u
BPEMEHMU BbIXO4a ANeKTpoaBuraTens Ha pexum TB.

8.6.6 Ha ctpaHumue Ne3 oToGpaxaiTca 3HayeHus yctaBok lo, To, Imax, Tmax,
Inom, Thom, Imin, Dmax

8.6.7 Ha cTtpaHuue Ne4 otobparkaeTcss 3HadeHusa yctaBok Tn, Tcs, Tne, Tans, Nn..

8.6.8 Ha ctpaHuuax Ne5-8 aucnnes otobpaxatoTca napameTpbl YeTbIpex nocnegHux no
BPEMEHM aBapPWUMHbIX OTKMOYEHW: OaTa M BpemMs OTKMOYEHUs, 3Ha4YeHUst TOKOB B dpasax
3NeKTpoABUraTens Ha MOMEHT aBapUNHOIO OTKIOYEHNST U NPUYMHA aBapun.

OTKNIOYEHUSA NPOHYMEepPOBaHb! YCOBHO:

- n-0 - nocnegHee NO BpEMEHN aBapuUMHOE OTKIIOYEHME;

- N-1- OTKMOYEHME, NpeaLecTByOLLEE MO BPEMEHM OTKNOYEHUIO N-0 1 T.4.
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Ecnu cooTteeTcTBylOLLEero oTkMoYeHNs He 6bino, To oTobpaxaetca coobuweHve HET
OAHHBIX.
8.6.9 Ha cTtpaHuue Ne9 otobpakaeTcsi 3HauYeHus yctaBok 133 ,T33.
8.6.10 Ha ctpanuue Ne10 aucnnes otobpaxaloTcsi CTaTUCTUYECKME OaHHble o0 paboTte
aneKTpoaBUraTens ¢ ykasaHHOM AaTbl:
- HO — uyncno HopManbHbIX OTKAOYEHWI;
- AO — yncno aBapuiHbIX OTKITHOYEHNIA;
- HAPABOTKA — 3Ha4eHue HapaboTku anekTpoasBuratensi B Yacax U MUHyTax.

8.6.11 lNporpammmnpoBaHune perne.

8.6.11.1 TllpousBegnte cuyuTbiBaHWE WHGOPMaUUN U3 pene B cCooTBeTCTBUU C N.8.6.2.-
8.6.10.

8.6.11.2 [na nepexoga B pPEXUM NPOrpaMMUPOBAHUS HaXMUTE OOHOKPATHO KHOMKY
"BbIBOP MNAPAMETPA" nynbTa - Ha akpaHe gucnnes otobpaxaeTcsa MEeHI0 Noanporpamm:

SALUNTA - koppekTMpoBKa ycTaBok 3awuTbl lo, To, Imax, Tmax, Inom, Tnom, Imin,
Dmax;

UACbI - koppeKkTupoBKa YacoB 1 KaneHgaps pene;

MYCK - koppektupoBka yctaBok Tn, Tcs,Tne, Tans, Nns.;

BbIXO[ - yctaHoBKa pexuma paboTbl kntoda ynpaenenus ([H3K] — HopmanbHO 3aMKHYTbIN
KOHTaKT, paboTalownin Ha pa3mMbikaHue npu aBapunHOM oTkntoveHun unu [HPK] — HopmanbHo
Pa30MKHYTbIN KOHTAKT, paboTalowmii Ha 3aMblkaHUe NPU aBapUMHOM OTKITHOUEHUN);

OYCTAT - ounctka namsaAT aBapuUrHbIX OTKITHOYEHUIA U XypHana cobbiTuiA, 4ebnoknpoBka
3aLnThI;

Inc - KOppekTUpoBKa YCTaBKM TOKa npeaynpeautenbHon curHanusaumm Inc (He
ncnonb3yeTcs);

CBPOC - cbpoc (oebnoknpoBka) 3almTbl N0 KOMaHAE C NynbTa;

033 - KoppeKkTUpoBKa YCTaBOK 3auThl 133, T33;

X3,X4 — He ucnonbayeTcs;

KTp - ycraHoBka koadduumeHTa TpaHcdhopmauun (Tonbko ans Cmaptpene MIO-4-2.5,
Cwmaptpene M-4-5);

8.6.11.3 HaxaTtuem kHonok «BbIBOP MAPAMETPA» ycTtaHOBUTE Mapkep «>>» Ha
BblOpaHHbIN pasgen meHo (Hanpumep, SALLUUTA).

8.6.11.4 Haxmute noBTopHO KHOMKY "BbIEOP TMAPAMETPA" - Ha akpaHe pucnnes
oTobpakaeTcs 0603Ha4YeHNe n TekyLlee 3HadeHe BblIOpaHHOro napameTpa, Hanpuvep:

Imax
500 500
roe 500 - Tekywiee 3Ha4yeHne ycTaBku Imax.

8.6.11.5 Haxatmem «kHonok «BblBOP T[MAPAMETPA» ycTaHOBUTE HOBOE 3Ha4veHue
napameTpa (oTobpaxaeTtca cnpaea). [na YCKOPEHHOro U3MEHEeHUs napameTpa yaepKuBanTe
kHonky «BbIBOP MAPAMETPA» B HaxaToM COCTOSIHUW. 3anucb 3aKOH4YeHa, KOrda 3HayeHue
napameTpa, oTobpaxaemoe crnesa, COBMageT C YCTaHOBNEHHbIM.

8.6.11.6 [lloBTOpHLIM HaxaTtuem kHomku "BbIBOP MAPAMETPA" BbiGepuTe creayrowmmn
napameTp, nosTopuTte n. 7.6.11.2. oNs ycTtaHOBKWN ApyrMX NnapaMmeTpoB.

8.6.11.7 [na Bbixoga U3 pexuma nporpaMMUPOBAHUS HaXMUTE W OTNYCTUTE KHOMKY
"MATAHUE".

8.6.11.8 [pu HeobxogmmocTn noBTopuTe TpeboBaHns n.7.6.11.

8.6.11.9 [na o4nCTKM XXypHana cobbITUA N NaMATU aBapuiHbIX OTKIOYEHUIN BblbepuTe B
MeHto nognporpamm (n.7.6.11.2) pasgen OYCTAT.

Haxmute noBTopHO kHomky "BbIBOP T[MAPAMETPA" wn poxgutecb coolLeHus
MCIMOJIHEHO.

8.6.11.10 [nsa BbinonHeHuss cbpoca (4ebnokmpoBku) 3awmuTbl  Bblibepute B MEHKO
nognporpamm (n.7.6.11.2) pasgen CBPOC.

Haxmute nosTopHO kHOMKy "BbIBOP T[MTAPAMETPA" wu poxautecb coobuweHus
NCIMOJIHEHO.
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8.6.11.11 [nsa BbIxoga U3 pexuma NporpaMmMMpOBaHUS HaXMUTE U OTMYCTUTE KHOMKY
"MATAHUE".

8.6.11.12 1o okOH4YaHMM paboTbl OTKIIUUTE MPUEMHBIA 30HA NynbTa OT pene - Yepes 3-
4 cek. NynbT OTKMIOYUTCA aBTOMATUYECKMW.

8.7 lMopsgok paboTbl ¢ nynbTom MY-0471.

8.7.1 TlpoBepbTe COCTOSIHWE OMNEMEHTOB MNUTaAHUA MynbTa, ANA 4Yero  HaXmute W
otnyctute kHonky "MATAHUE".
Ha akpaHe ancnnesa AOMmMKHO NOSABUTLCA COOBLLEHNE:

MynbT 04-CepBUC

Ecnn wnsobpaxeHne He nosiBNSeTCA WNM  HEQOCTATOMHO  KOHTPACTHO, TO  3TO
cBMOEeTenbLCTBYyeT O Ype3MepHOM paspsie afieMeHTa NUTaHus nynbTa U ero HeobxoaMMmo
3aMEeHUTb.

8.7.2 TlogHecute nynbT K pene Ha paccrtoaHne 5 - 30 cm, coBmectmB ocb UK-
nanyyvartens pene n NK-npnemHuka nynota.

3Hak ¥ B NpaBOM BEpXHEM Yriy UHAUKaTopa CBUOETENbCTBYET O TOM, YTO MHGOPMaLMA
cuuTaHa.

He HyxHO yaoepxuBaTb kHorky "MATAHWUE" B HaxaTom COCTOSHUW BO BpeMms ceaHca
paboTbl. Mo OkoHYaHUM paboTbl NUTaHME NynbTa OTKIYAEeTCs aBTOMaTMyeckn yepes 3-4
CeKyHAbl.

[na BKNOYeHMA NOACBETKN AUCNNes nynbTa HaxMmuTe v yaepxvsante kHonky "MATAHNE"
B TedeHue ~ 1 cekyHAbl, Nocne BKMOYEHUS NOACBETKM OTNYCTUTE KHOMKY.

8.7.3 MNocneaytowun nopsigok padotel ¢ nynstom 1Y-04J1 aHanornyeH paboTe ¢ NynbTOM
My-04cC.

8.8 PaboTa ¢ nynbtom ynpasnexus Cmapt 1Y-04.

PaGoTta ¢ nynbtom aHanormdHa pabote ¢ nynbtom [1Y-02J1. lNMepen Havanom paboThbl
NyrnbT HY)XHO YCTAaHOBWUTb B COOTBETCTBUMN C PUCYHKOM 2 13 nacnopta Ha Cmapt MY-04 FOUTMH
411711.030 INC.

8.9 lMopsgok paboTbl € nepcoHanbHbiM komnbloTepom MK (HoyTGykom) onmcaH B nacnopTe
Ha Agantep USB FOUIMH 203127.001 IMNC, B nacnopTte Ha cucTeMy paguvanbHOro nHrepgenca
yaaneHHoro cbopa gaHHbix «CUPNYCx» KOUTH 421433.001 MNC.

8.10 Mopsagok paboTel ¢ ycTponcteom YCUM onucaH B nacnopte Ha YcTtponctso Coopa
WHdopmauum MobunsHoe KOUIMH 460000.001 MNC.

8.11 lMopsipok paboTbl ¢ agantepoM RS-485 onucaH B nacrnopte Ha Agantep RS-485
KOUIMH 203127.004 TC.

8.12 lMNMopsagok paboTtel ¢ agantepoM Ethernet onucan B nacnopte Ha Agantep Ethernet
FOUIMH 203127.002 INC.

8.13 Mopsagok paboTbl ¢ agantepom A2 onucaH B nacnopte Ha Agantep 6ecnpoBogHOM
cetn A2 KOUIMH 203127.005 MNC.

9.TEXHNYECKOE OBCITY>XMBAHUE

B npouecce akcnnyatauum pene He TpebyeT TEXHUYECKOro 06CryXMBaHUS.

10. TAPAHTUN N3TOTOBUTENA

M3rotoBuTenb rapaHTMpyeT HopMaribHyo paboTy pene B TeveHne 36 MecsaueB C MOMEHTa
NOCTaBKM Mpu yCrnoBumn cobnogeHnsa notpebutenem npasun aKkcniyatauumn.

lMpn coBMecTHOM 3KchnnyaTaummM pene c npomexyTodHbiM pene Cmaptpene PI1-003
rapaHTUNHbLIA CPOK yBENn4mBaeTcs Ao 60 mecsues.

N3roToBuTenb ocTaBnsieT 3a cCO6ON NpaBO BHOCUTb B KOHCTPYKLUMIO U3LENUS U3MEHEHWUS,
He yxyAlatoLlime ero TEXHUYECKNe XxapakTepUCTUKN.
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11. MAPKMPOBKA

MapkupoBka HanmeHoBaHus perne «CmapTtpene M-4» HaHeceHa Ha ero NUMUEeBOW NaHenu.

MapknpoBka HOMMHanNa pene HaHeceHa Ha Kopnyce 6noka JaT4YMKOB ToKa.
CepuinHbIn HOMEpP pere HaHeCEeH Ha ero 3agHen naHenu.

12.CBEAEHNA O COAEP>XAHWNW OPAIOLIEHHBIX METAJINOB

Pene gparoueHHbIX MeTanmnoB U CrnaBoB HE COOEPXMT.
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NIMHNA BBICOKOTO l/\ $
)

HAMNPAXEHVA

Krp =11/ I2

TT1 TT2

NIMHNA BBICOKOTO
HAMNPAXEHVA “ 3

6)

TT1, TT2, TT3 - yHUpMLUmMpoBaHHbIEe TpaHCHOpPMaTOopbl TOKa
KA.1, KA.2, KA.3 - gatuuku Toka CmapTpene MO-4

PUCYHOK 5 - KOCBEHHOE MOAKMHOMEHNE AAaTYMKOB TOKA
Cmaptpene MO-4-2.5, M-4-5 K aneKTponuHnm

a) ¢ Tpems TpaHcopMaTopammn Toka

6) c aByms TpaHcopMaTopamMm ToKa
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CMaptpene M-4
Otkpems npo'rokon] OTKpBITE XypHan l Yyrare ypHan | M oHUTOPUHE I PeantHbil ‘pe;«m] Aganrep noakaoyer Kk USB

Yerasku samur: [H3K]

MI1-4 - 25 flut.Nt 00245

Nara 3.02.2011 10:34 o= BOA ___JTos DA
Imax =362 A |Tmax=30c Tn =3¢
la=12.4 A Inom =00 A [Tnom=1c Tes=2c¢
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PucyHok 7 - oTobpaxeHne MOHUTOpMHra paboTbl ABUraTens, OCHALLEHHOro
CwmapTtpene M[1-4, B peanbHOM BpeMeEHU
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Cmaprpene MI1-4 C wwwsmad x|
OTKPETE NpOTOKON ] OTKpETE mgpnanj Yyrare mgpnanj [ —— PeanEHEI PEXKMM Aganrep nogkmoyeH k USB 00:06:470
MO-4-25 Mur.N:00245 or 28.03.11 07:21:27 i
PaduK HANPAKEHUA CETH HA MOMEHT
Beeroc 28.0311 07:20 sapeructpuposano: HO= 00001 AQ= 001 NOCABAHEr0 HODMAABHOro oTKAloueHa 28.03.11 07:21:20
Haps6orka ¢ 280311 07.20 cocrasina 00000 00 kol s S e
HavaneHan Hapatiorka 000004 200 ~140B
CymmapHad Hapatotka 000004 00 muH 1808
YeTABKU BaWMT: 150 -l
lo= 00 A To =0.30c Tn = 3¢ 106 # Pab.
Imax= 24.8 A Tmax:30c Tes=2¢c 0 Cron
Inom= 0,0 A Tnom:1 ¢ Tne=7¢c 50
Imin= 0,0 A Dmax:22 A HNne=5 ol'® TR
Inc= 00 A 0 P :
B sxyprane cofiemii aapervctpuposano 4 sanucedt (0 aedekTHbi) Tpadhk ToKa B wTepeane 10¢c Ha MOMeHT a
W [Coferve | Rata [muck [pExin[cron [aBapya[nace [a] &3 nocneavero asapuiiroro otkaoverua 28.03.11 07:20:33 -
1 |mYCK 280341 072032 TIYCK =lc
2 | ABAPHA 280311 07:2033 ~Di
3 |m¥ck 28031 07:24% ITYCK 304, = :max
s |crom  zsoat 072120 cTom 5 l“'.’m
- % = Imin
— 204 _i |~ Dmax
15 Mla=329 &
| 12 Ib=32.8 4
10 1c=33.0 &
— b t=05¢c
2 L S
— paduk Toka & uHTepsane 0.5¢ Ha MomeHT
— = nocAeaHero aBapuiHoro oTkyenua 28.03.11 07:20:39
— _'J 35
[ra=3314 m-3314 r-333a 30
25
SKypHan nocneqHus aBapuiHEIX OTKOHEHUA 504
280341 07:20 | > Iman Taz 331 4 =331 A Ie= 333 A 15-
104
a1
»> Hacoc H-45 0%

CoxpaHuTe kupHan Haaucke | PacnesaraTe skypHan

PucyHok 8 - oTobpaxeHue xxypHana cobbitun Cmaptpene M-4 Ha akpaHe 1K
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CraHyua obcny:kuBaHuA

PucyHok 9 — cxema opraHu3auumn cBsian B ceTu 6ecnpoBoAHOro AocTyna
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