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Mpeaynpexaalowme coobLieHns

B naHHOM pyKkOBOACTBE MPUMEHSIIOTCS CrieaytoLime npeaynpexaeHus:

ﬁ ONACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeaCTBEHHOW yrpo3e OonacHoOM CUTyauum,

KOTOpad npuBeaeT K cmepTn nnm CeprSHOﬁ TpaBMe, ecrn ee He NpeaoTBpaTuUTb.

BHUMAHUE
i ' \ | KnitoueBoe cnoso BHYMAHWE coo6LaeT o noTeHUnansHO onacHOM CUTyaLMK, KoTopasi MOXET
NPUBECTU K HEOOMbLUMM TPpaBMaM.

NPEQYNPEXOEHUE
@ KnitoueBoe cnoso MNMPEAYMNPEXOEHWE coobliaeT o noTeHuManbHO onacHon cuTyauum, Kotopas

MOXeT NpuBeCTn K NOBpeXaeHUo nMmyLiecTsea.

NMPUMEYAHUE
|II Kntouesoe cnoeo NPUMEYAHUE obpauwlaet BHUMaHME Ha NONe3Hble COBETLI U peKOMeHaaL MM,
a Tarke nHgopmaumio ansa 3pdeKkTMBHOM 1 Ge3aBapuiiHo paboTbl 00opyaoBaHMS.

OrpaHuyeHne oTBETCTBEHHOCTHU
Hu npu kakux obcroatensctBax OO0 «[1ponsBoactBeHHoe ob6beanHeHne OBEH» n ero KOHTpareHThbl He
OyayT HECTM HOPMANYECKYIO OTBETCTBEHHOCTb M He ByayT npusHaBaTh 3a coboli kakue-nnbo obssaTenscisa
B CBA3W C MoObIM ywepbom, BO3HMKWMM B pe3ynbrate YCTaHOBKWM MMM UCNonb3oBaHusA npubopa

C HapyLwleHnem D,EIZCTByI'OIJJ,eﬂ HOpMaTVIBHO-TeXHI/ILIE‘CKOIZ OOKyMeHTauun.




Ucnonb3yemble TepMUHLI U abOpeBuaTypbl
Al (Analog Input) — aHanoroBkIn BXoA.
DI/DO (Digital Input/Output) — undposoi Bxoa/Bbixop.

Modbus — OTKpPbIThI MPOMbILLSIEHHbIN MPOTOKON 06MeHa, pa3paboTaHHbI koMmnaHuen Modicon.

B HacToAWMIA MOMEHT NogaepXuBaeTcs HesaBmcmumMon opraHusaumen Modbus-IDA (www.modbus.org).

OwenCloud — obnayHbiin cepBuc komnaHun « OBEH», npumeHsiemMblIi ons yaaneHHoro MOHUTOPUHIA,
yrpaBreHns 1 XpaHEHUS apXMBOB AaHHbIX NPUOOPOB, NCMOMNb3YyEMbIX B CUCTEMAX aBTOMAaTM3aumm.
HocTyn Kk cepBuUCy ocyLLecTBNSEeTCA C NOMOLLbIO web-6pay3epa unm MobunsbHOro NpuUnoXeHus

(nogpobHee cm. owen.ru/owencloud).

Owen Configurator — nporpammHoe obecnedeHue ns HACTPOMKN U 3agaHnsa NapamMeTpoB YCTPONCTBaM

komnaHum «OBEH» (owen.ru/soft/owen_configurator).
AlB — aBTOMaTMYeCKOE NOBTOPHOE BKIOYEHUE.

BUI — BCTPOEHHBIN UCTOYHUK MUTAHUA.

K3 — kopoTkoe 3ambikaHue.

MK — nepcoHanbHbIN KOMNbIOTEP.

MO — nporpaMmHoe obecneyeHune.

TT — TpaHccopmaTop TOKa.


https://modbus.org/
https://owen.ru/owencloud
https://owen.ru/soft/owen_configurator

BBegeHue

HacTtosiwee PykoBogcTtBo no akcnnyatauum npegHasHayeHo ANd  O03HaKoOMIeHUs O0BCnyxXuBatoLlero
nepcoHana ¢ YCTPOWCTBOM, TMPUHLUMNOM [OEUCTBUS, KOHCTPYKLUMEN, TEeXHUYECKOW IKchnyatauven wu
obcnyxmBaHMeM YCTPOMCTBaA 3awnTbl agsuratenst Y3[1-x (B ganbHenLwemM No TEKCTY MMEHYEMOIO «Npudop»).

MopkntoyeHne, HACTPOWiKy U TexobcnyxuBaHve npubopa AoMmKHbI MPOBOAUTL TONBKO KBAaNUMULMPOBAHHbIE
crneumanucTbl Nocne NPOYTEHUSI HACTOSILLIErO PYKOBOACTBA MO 3KCNyaTauum.

I'Ile60p n3rotaBiiMBaeTtca B pa3syinyHbIX MOﬂ,Vl(bVIKaLI,VIﬂX, YKa3aHHbIX B KOAE NOJIHOro YCJ1I0BHOIo

obo3HavYeHuns:

y3401-x

UuTtepdeiic cesiau:
RS — RS-485
RS.Eth — RS-485 n Ethernet




1 HasHaudeHue n cyHkumn

1 HasHauyeHue u ¢pyHKUMMN

MpuGop npeacTaBnseT coboi YCTPOMCTBO 3alUUThl AMEKTPoABUraTeneil NnepeMeHHoro Toka, KoTopoe Takke
NO3BOMNAET NPOWU3BOAMTL MYCK, PEBEPC W OCTAHOB SMneKTPoABUraTtens nyTeM YyrpasrneHust BHELIHUMM
KOHTaKTOpamu Uin ApyrumMy yCTpoMcTBamu Ass nycka agsuraternsi.

OcHoBHble dyHKUMM Nprbopa:
* KOHTPOJIb MAaPaMeTPOB 3NEKTPUYECKON CETU, ABUraTeNs 1 Npubopa;
* KOHTPOSb N UHAMKAUUS TEKYLLNX PEXNMOB paboTbl 1 aBapui;
* nyck/peBepc/oCTaHOB ABMratens B 3aBUCUMOCTM OT pexuma paboTbl;
* BeJeHue XypHarna aBapuiHbix cobbITUiA;

* BO3MOXHOCTb OTCNEXNBaHUA napameTpoB npubopa no nHrtepdgericam RS-485, Ethernet, USB, a Takke
yepes obnadHbIn cepsmuc OwenCloud.

M3amepsieMble Npubopom napaMeTpbi:
* YyacToTa HaNpsPKeHUs NUTaIOLEN CETH;
* HanpshkeHue nuTaroLLen cetn (NMHenHoe/dasHoe);
* TOK ABUrartens;
* COS O;
* MOLLIHOCTb (aKTVBHas, peakTMBHas, NonHas);
* noTpebrneHHas aHeprns (akTMBHas, peakTuBHas, NonHas).

KOHTpOrb COCTOSIHWUSI NUTAIOLLEN CETU:
* 3aLLMTa MO OTKITOHEHUIO YaCTOTbl MUTAIOLLIEN CETU;
* 3alnTa no OTKIOHEHUIO HanpsAXeHns nmarou.geﬁ CceTu,
* 3aWuTa oT 06pbIBa (has NuTatoLEn ceTn Ha Nnpmnbope;
* 3aWyMTa OT aCUMMETPUN HaMNpPsXKEHNS MUTAKOLLEN CETW.

KOHTpOmnb COCTOSAAHMS 3NEeKTPOoABUraTens:
* 3aluTa OT aCMMMETPUM TOKOB ABUraTenNs;
* 3aLMTa N0 MMHUMarbHOMY TOKY ABUraTens;
* 3aLLMTa N0 MakcumaribHoMy TOKY ABUraTens;
* 3aL4MTa NO TOKY YTEYUKM;
* 3aWuTa OT neperpesa Apuratens no garyunky PTC nnuv no Toky aBuraTtens;
* 3aL4UTa OT CHMXKEHMS CONPOTUBMNEHMS N30NALUN ABUraTens;
* 3aL4UTa OT NPEBLILLIEHMS BPEMEHU MYCKa;
* 3al4uTa OT 3aKNIMHUBAHUSA poTopa ABUraTens;
* 3aWuTa No MakcMmarnbHOW YacToTe NyCKOB ABUraTens;
* 3aLl4uTa OT HENPABUITLHOIO NOAKITOYEHMS ABUraTeNs 1 Lenen naMmepeHns Toka;

¢ OTKINK4YeHne asuraterid no aHanoroBomMmy curHany anga peanm3aunm KOHTpona COCTOAHUA OBUraTtens
nocpeacTBoOM passiMyHbIX 4aT4YMKOB C aHaNoroBbiM BbIXOOO0M;

* CTaTUCTUKa pa6OTbI aBurartend.

KoHTponb cocTosiHmst npubopa v BHeLHero obopygoBaHus:
* KOHTPOJ1b UCMPABHOCTU BHELLHETO KOHTAKTOPa;
* 3aLWmTa npnbopa oT neperpesa;
* KOHTPOSb BHYTPEHHMX OLLUMOOK Npnbopa;
* 3aLMTa OT 06pbLIBa aHANOroBOro curHana.



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — XapakTepucTuku npubopa

MapameTp 3HauyeHune
MutaHune
HanpshkeHne nutaHus Lenu ynpasneHns 3 x 400 B (+10/-15 %)
HoMuHanbHoe HanpsikeHne NUTaHus Lenu ynpasneHus 400 B
HoMuHanbHast MoLWHOCTL NOTpebrneHus uenm
ynpasrneHus, He bonee 15BA
YacToTa nuTatoLLero HanpsbkeHus 50 (£3)Mu, 60 (£3)MNy
HanpsixeHne BUI nocTostHHOro Toka 24 (+4)B
MakcumanbHbin Tok BAT 40 mA
anbLBaHU4eckas pasBsaska Cwm. pasgen 2.2
Bxop 3mepeHus napamMeTpoB ceTH
KonnuectBo 3
[vanasoH namepeHus RMS HanpspkeHus:
* (pbasHoro 50...300 B
Ha:z;;me- * NIHENHOTO 80...500 B
OcHoBHas npuBefeHHas NOrpeLlHOCTb, 1%
He bonee
Paspeluatowas cnocobHocTb 1B
Konnyectso 3
Tun dasHbIn YTeukn
InanasoH nsmepeHunss RMS toka 0...20 A*
Tok HoMuWHanbHbIN BTOPUYHLIA TOK TT 1TAvim S A
OcHoBHast npuBegeHHas NOrPeLLHOCTb, 1%
He bonee
PaspeLwatowaa cnocobHoCcTb 0,1A
[nanasoH namepeHust 4acToThbl NepBOW
47...63 Ty
rapMOHMKN CETEBOIO HaNpshKeHus
Yactota |OcHoBHas NpvBeAeHHas NOrpeLlHOCTb, 1%
He bornee
PaspeLuatoiast cnocobHoCTb 0,1Twu
Opyrve napameTpbl ceTu
AcummeT- | [QuanasoH 0...100 %
pus OcHoBHasi NpyBeAeHHasi NOrPELUHOCTb 5%
Hanpsxe- PaspeLuatoiast cnocobHOCTb 0,1 %
HUI/TOKOB
[Ounana3soH 0..1
Coso OcHoBHast NpyBeAeHHast MOrPELUHOCTb 5%
Paspewatowas cnocobHoCcTb 0,01
Tvnbl N3MepseMbIX MOLLHOCTEN AKTMBHas PeaktuBHas MonHas
[nanasoH:
* ofHoasHas 0-6 kBT* 0-6 kBAp* 0-6 kBA*
MoLiHocTb
* TpuchasHas 018 kBT* 0-18 kBAp* 0-18 kBA*
OcHoBHas npvBeaeHHasi NOrpeLIHOCTb 5%
Paspeluatowias cnocobHocTb 0,1 kBT 0,1 kBAp 0,1 kBA




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp

3Ha4yeHue

NMPUMEYAHUE

[i]

3TOT KO3 PUUNEHT

* Ecnu ucnoneayetca TT ¢ koaddpuLmeHToM TpaHcopMaLmMm, TO 3HaYeHne cnegyeTt YMHOXUTb Ha

OHeprusa

Tunbl UsMepsemMbIX 3HEpPrum AKTUBHasi PeakTtnsHas MonHas
[duana3soH 0-109 kBT-y 0-102 kBAp-4 | 0-10° kBA-y
OcHoBHas OTHOCUTENbHAs NOrPELUHOCTb 5%

Paspeliatowas cnocobHocTb 0,1 kBT-y 0,1 kBAp-4 0,1 kKBA-y

ﬂ,OI‘IOJ‘IHVITeJ'IbHaﬂ npmueeneHHad norpelHoCTb
npeobpasoBaHus:

* BbiI3BaHHadA BNMUAHNEM 3NTEKTPOMArHUTHbIX NoMexX

* Bbl3BaHHas M3MEHEHMEM TeMNepaTypbl B Npeaenax
pabouero gnanasoHa Ha kaxable 10 °C

0,5 % ot agnanasoHa

0,5 % oT ananasoHa

AHanoroBbI

1 Bxoa

KonunyectBo

1

Tun

YHuBepcarnbHbIit
(0-10 B, 2-10 B, 0—20 mA, 4-20 mA)

OcHoBHas NpvBedeHHasi NorpeLlHoCcTb, He Gonee

0,5 %

HomunHanbHoe 3Ha4YeHne BXOOQHOro nmnegaHca

He MmeHee 10 KOM (AN pexvma «Hanps>keHue»);
He 6onee 300 Om (onsa pexvma «ToK»)

JononHuTtenbHas NnpuBeaeHHas NOrPeLIHOCTb
npeobpasoBaHusi, He bonee:

* BbI3BaHHas BIMUSIHUEM 3EKTPOMArHUTHbIX MOMEX

* Bbl3BaHHas M3MEHEHMEM TeMnepaTypbl B npeaenax
pabouyero gmanasoHa Ha kaxgple 10 °C

0,5 % ot agnanasoHa

0,5 % oT ananasoHa

OunckpeTHble BXoAabl

KonmuecTso 3

Tun Lindposow
MuHuManbHasa ANUTENbLHOCTbL NMMNYNbCa 10 mc
HanpsxeHue:

* «F10rMYEeCKOM eguHNLbI» 15..30B
* «NIOMMYECKOro HyNna» -3...+5B
Tok, He Bornee:

* «N10rMYEeCKOn equUHNLBI» 10 MA

* «NOMMYECKOro Hynsa» 1 MA

Bxoa onsa nogkntovyeHusa PTC-gatumka aBurartensi

KonnyectBo

1

Tvn nogknoyaeMbiX 4aTYMKOB

3awuTHeii PTC-tepmunctop (no DIN 44081 n

44082)
Mopor onpeaeneHunst aBapuu:
* «K3 patumka» <250m
* «[eperpes gpurarensa» =2000 Om
MorpelHoCTb onpeneneHns NoporoBbIX COCTOSHUIA 59

TepmucTopa, He Gornee

Bxop, U3MepeHusa conpoTmBneHunsa naonauum

KonunyectBo




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp 3HavyeHue
[MoporoBLIN YyPOBEHDb KOHTPOSIS CONPOTUBNEHUSA
1 MOwm
nsonaumm
OcHoBHag npuBegeHHasi NOrpeLUHOCTb onpeaeneHns 159
5%

NMOPOroBOro ypoBHsA COMPOTUBIIEHNA U30onALnUn

OucKkpeTHble

BbIXoAbl

KonunyecTtso 1 (curHanbHbIN) 2 (cunoBoi)
PenenHbin,

Tun HOpMarnbHO PenewHbi, nepekngHomn
OTKPbITbIV

Tun Harpy3kun

PesuctuBHas/u HAOYKTUBHaA

MakcumanbHbIi KOMMYTUPYEMbIN TOK

10 A npn ~250 B (cosg = 1)
10 Anpu 24 B (L/IR =0 mc)
5 A npn ~250 B (cosp = 0.4)
5Anpn 30 B (L/R=7 mc)

1 A (cosop >
0,95)

1,5A (AC15)
1,25 A (DC13)

MakcrmansHoe KOMMYTUPYEMOE HanpsixeHne =30B, ~250B

RS-485
MakcumanbHasi ckopocTb obMeHa 115200 6ut/c
MakcumanbsHasa anuHa nMHUK CBA3N 1200 m
lMpoTtokon obmeHa Modbus RTU (Slave)
KonuuyecTtso owmbok obmeHa, He Gonee:
* MPU HOPMarbHbIX YCNOBUSX 1%
* 11oA, BIIUSIHUEM 3NEKTPOMAarHUMTHbIX NoMex 1%

Ethernet
CkopocTtb 0bMeHa 10/100 MbwuT/c
MpoTokon obmeHa Modbus TCP (Slave)
Tun pasbema RJ-45
MakcumanbHas AnvHa NMHUK CBA3N 100 m
KonnyecTtBo owmnbok obmeHa, He bonee:
* NPV HOPMaribHbIX YCIOBUAX 1%
* NoA BIUSIHNEM 3NEKTPOMArHUTHBLIX MOMex 1%

uUsB

CraHgapt USB 2.0
Pexum paboThbl Full speed (oo 12 M6éurT/c)
MpoTokon obmeHa Modbus TCP (Slave)
Tun pasbema Micro-USB
MakcumanbsHas anuHa nMHUK CBA3U 1,8 m

Kopnyc
CreneHb 3awmnTbl kopnyca no FOCT 14254 IP20

MabapuTHble pa3mepsbl

123 x 96 x 58 Mm

Macca npubopa:
+ 6e3 ynakoBKM

0,33 kr
0,40 kr

* B yNaKkoBke




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp 3HavyeHue
OO6uee
Bpems Bbixoga Ha pabo4nii pexxum, He Gonee 10c
AGcontoTHas NorpeLHOCTb YacoB pearibHOro BPeEMeEHU 110 c/cyTkn
CpeaHuii cpok crnyobl 10 ner
CpeaHsas HapaboTka Ha oTKas3 100000 vacos

2.2 N3onsauunsa yanoB npmnbopa

Cxema ranbBaHU4YecKu N301MMpPoOBaHHbIX Yy3510B U TMPOYHOCTb ranbBaHW4YeCcKon Wn3onaALMmn npuBegeHbl Ha

pucyHke 2.1.
RS-4

%000 B IgOOO B I%000 B Al
1000 B

DO1 15003 DO2 15003 DO3

[o]

5 Ethernet USB

1000 B 1000 B 1000 B
~-3x400 B

(L1...L3) 3000 B

I|>[22]

CT1...CT3 Ris

{3

PucyHok 2.1 — Cxema ranbBaHU4YeCKOW pa3BA3KU

2.3 YcnoBus akcnnyartauuu

Mpubop npeaHasHayveH Ans 3KCnnyaTaummn B CreayoLmx yCrnoBusix:
* 3aKpbITble B3pbiBOGE30NacHble NOMeLLEHUS 6e3 arpecCUBHbLIX MApOB U rasos;
* TEMMepaTtypa okpyxatoLero Bozayxa: ot MuHyc 40 o +70 °C;

* BEPXHUI Npeaen OTHOCUTENbHOW BNaXHOCTW Bo3ayxa: He 6onee 80 % npu +25 °C 1 6onee HU3Knx
TemnepaTypax 6e3 kKoHAeHcaumun Bnarw;

* atmocdepHoe aasneHune ot 84 oo 106,7 klMa.

Mo yCTOMYMBOCTM K 3MNEKTPOMAarHUTHbIM BO3OEWCTBUSIM M MO YPOBHIO U3My4Yyaemblx paguonomex npubop
cooTBeTcTBYET 06opynoBaHuto knacca A no NOCT IEC 60947-6-2.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

A OMNACHOCTb
Ha knemmMHuKe npubopa NpucyTCTBYET ONacHoOe ANs XU3HW HanpskeHue. JTiobble nogknioyeHus
K Npnbopy 1 paboTkl MO ero TEXHUYECKOMY 0OCMYXMBAHMWIO CriedyeT NPOM3BOAUTL TONBKO
Npv OTKMOYEHHOM NUTaHMKM NprMbopa 1 BCEX NOAKITHYEHHbIX K HEMY YCTPOWCTB.

Mo cnocoby 3aWwmMTbl OT MOPaXeHWs JNEeKTPUYeckuM TokoM npubop cooTeeTcTByeT knaccy
no NOCT 12.2.007-0.

Bo Bpemsi akcniyaTaummn u TexHM4eckoro obenyknBaHus cnegyeT cobniogate Tpe6oBaHus:
*[OCT 12.3.019;
« «[MpaBun aKkcnnyaTaumm anekTpoyCcTaHOBOK NoTpebuteneiny;
* «MpaBun oxpaHbl Tpyda Npu aKcnnyaTauum aNeKTpoyCTaHOBOKY.

He ponyckaetca nonagaHue BnarM Ha KOHTAKTbl pasbeMOB WM BHYTPEHHWE 3MNEeKTPoanieMeHTbl npubopa.
MpuGop 3anpeLLeHo UCMoSb30BaTh B arpeCCUBHbLIX Cpeax C CoaepXaHMeM B aTMOCepe KUCIOT, LenoYen,
macen . m.
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4 MoHTax

4 MoHTax

I'Ipw6op npegHasHa4vyeH OnAa yCtaHOBKU BHYTPU LIJKa(ba, obecneymBaroLLero 3awmnTy OT nonagaHunAa B HeEro

Bnaru, rpasm 1 NOCTOPOHHUX NpeaMeTOB.

MaGapuTHbIe 1 yCTaHOBOYHbIE pa3Mepbl Npubopa npvBeaeHbl Ha pucyHke 4.1.

123 58
fJ L\
3
\1 rﬂ
|Vl

PucyHok 4.1 — TaGapuTHble U yCTaHOBOYHbIE pa3mMepbl Npuéopa

Ons yctaHoBkun npubopa Ha DIN-pevike cnegyer:
1. MogroToBuTE MECTO ANst yCTaHOBKM npubopa.

2. Yb6eguTbCa B HanMumnm cBo6OAHOr0 NPOCTPaHCTBa BOKPYr npnbopa ans yaobctea NoAaKoyeHns
1 NpOKnagky NpoBOAOB, a TakkKe B NPaBUIbHOCTY pacnonoxeHus npubopa (MuHumym 100 mm Hag
nNpuBopom 1 Nog HUMm).

3. BcTaBumB OTBEPTKY B MPOYLLMHY, OTTAHYTb 3aLlenky (cM. pucyHok 4.2.1). MNpunbop yctaHoBuTb Ha DIN-
PEenKYy.

4. Mpubop npwxatb k DIN-pelike (cMm. pucyHok 4.2.2, cTpenku 1 1 2). OTBEPTKON BEPHYTb 3aLLEfKy
B MCXOAHOE MNOoroXeHue (CM. pUcyHok 4.2.3).

5. CMOHTMpOBaTb BHELLHWE YCTPOCTBa.

[ns nemoHTaxa npubopa creayeT BbINOMHUTL BbILLEONUCaHHbIE AeUCTBUS B 0GpaTHOM Nnopsake.

1) 2) 3)

PucyHok 4.2 — MoHTax u AeMoHTax npubopa
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno

[ns obGecnevyeHna HageXHOCTU ANEKTPUYHECKNX COeaNHEHUN cnegyeTr ucnonb3oBatb MenHble kabenu wn
npoeoga C o4HONPOBOJSTOYHBbIMM UITM MHOIOMNPOBOJTOYHbBIMU XUINMaMu. KoHUbI npoesoaoB cnegyetr 3a4nCTuThb.
MHOFOI'IpOBOﬂO‘-IHbIe Xunbl cnegyet 3anygnuTb Ui ncnosib3oBaTb KabenbHble HAKOHEYHUKN.

TpeGoBaHuWs kK ceuyeHusIM Xun kabenel ykasaHbl Ha pUcyHke 5.1.
HaKOHEYHUK

02..25mm%/ 1 02...2,5MM2/
AWG 24...12 AWG 24...18

A

0/IHOMpPOBOJI0YHasA MHOI0rnpoBoJi04yHasa
Xuna Xuna

PucyHok 5.1 — TpeboBaHuA K ce4eHUAM Xnn Kabenen n AnMHe 3a4UCTKN

A BHUMAHMUE

CnenyeT obecneuntb HageXHY 3aTsHKKy KOHTaKTOB LWMUeBon oTBepTkol (SL 3,5) ¢ yeunmnem
0,4 H-m.

PekomeHgaumm no npoknagke nMHUN CoeauHEHUIA:

¢ CurHanbHbIe Uuenun cnegyet BblAeNMNTb B CAMOCTOATENbHYHO Tpaccy (VIJ'II/I HECKOJbKO Tpacc)
N pacnonoXuTb ee (VIJ'II/I VIX) OTAENbHO OT CUNOBLIX kKabenen n oT kabenen, co3aatoLwmx
BbICOKOYACTOTHbIE N UMMNYJIbCHbIE MOMEXU;

* 0N 3aWUTLI BXOA0B Npubopa OT BAUAHWS NMPOMbILLMEHHbIX 3NEKTPOMarHUTHbIX MOMEX CUrHarnbHble
Lenu cneayet aKpaHupoBaThb. B kauyecTBe akpaHOB MOTyT BbITb UCNOMNb30BaHbI crieluarnbHbie kabenu
C 9KpaHWpPYIOLLMMU OMNNEeTKaMmM 1 3a3eMileHHble cTarbHble TPYObl NOAXOAALEro AvaMmeTpa. dKpaHbl
kabenen ¢ aKpaHUPYIOLLMMU OMMeTkamu criefyeT NOAKIMYNTbL K KOHTaKTy (OYHKLMOHAMbHOIO
3asemMnenus (FE) B wimnte ynpaeneHus. 3aseMnsiolme NMHUN crieqyeT NpoknaabiBaTh No cxeme
«3Be3na» ¢ obecrneyeHeM XOpPOLLEro KOHTaKTa.
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5 MopgkntoyeHne

5.2 HazHauyeHUe KOHTaAKTOB KNeMMHMKa

Ha3HauyeHne KOHTaKTOB KNEMMHOW KONOAKM np|/|6opa npencrasieHo Ha PUCYyHKe 5.2.

Bbixon
BCTPOEHHOrO
NCTOYHMKA [nckpeTHble  AHanoroBbIi
nUTaHus BXO[b! Bxoq RS-485 PeneitHble BbIXodb!
- |+ COM 1|23 |-+ ]|+]|- NC| C INO|NO| C [NC| C |NO
L L I I I I_/| J 1
24 B DI Al RS-485 | '_I " |_| k"_l " ~ |
DO1 DO2 DO3
y3a1
Cetb Ris CT1 CT2 CT3 PTC
[ | [ 1 1l 1l | [ |
N |LT1[L2]|L3 L 1121112 (1|2 112
K nutatowen cet Mamepenne K TpaHcthopmaTopam Toka KPTC-
CONPOTUBIEHNS [aTumky
130nsLmm ABuratens

PucyHok 5.2 — HazHayeHne KOHTaKTOB KneMMHUKa
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5 MopgkntoyeHne

5.3 CxemMbl noaKNOYEeHNA
OMNACHOCTb
Mocne pacnakoBku cniegyet y6eamTbes, 4TO BO BpeEMS TPAHCNOPTMPOBKM NpUBOop He Bbin NoBpexaeH.
HOH,KHPO‘-IGHVIFI K |'|p|/|6opy cnenyet npoun3BOAUTb TOJTBKO NPU OTKIMKOYEHHOM NMUTaHUn r|pM60pa n BCex

NOAKITHOYEHHbIX K HEMY YCTPOWCTB.

Ecnn npuBop Haxogunca ANUTENbHOE Bpemsi Mpu TemnepaType Huxke pabodero guanasoHa, To nepeq
BKIIOYEHMEM W HadanoM paboT HeobxoguMo BblgepkaTb €ro B MOMELEHUM ¢ TemnepaTypou,

COOTBETCTBYIOLEN pabodeMy ananasoHy, He meHee 30 MUHYT.

TunoBble CXeMbl MOOKMIOYEHMS C yMNpaBleHMEM MO CETM WU MOCPEeACTBOM KHOMOK MpuBEOEHbl Ha
pucyHkax 5.3 — 5.5. OcTanbHble CXeMbl NOAKMOYEHUSI CM. Ha pUCYHKax 5.6 — 5.9.

A BHMMAHUE

TT HeobxoQMMO NoAKMYaTh COrMacoBaHHO M B COOTBETCTBUM C UX MOGHa3HbIM PacnosnoXeHNEM, Kak
nokasaHo Ha pucyHkax 5.3 — 5.5.
B uensix 6esonacHocTv BeiBoAbl S1 Bcex TT cnegyet ob6s3aTenbHO 3a3eMNuUThb.

|I| NMPUMEYAHUE

YcnoBHble 0603Ha4YeHMsa ans pucyHkos 5.3 — 5.5:
* M — gBuratens;
* KM1-KM3 — KOHTaKTOpbI;
* QF1 — aBTOMaTU4ECKMI BbIKINOYATENb C HOMUHAIbHBIM TOKOM He 6onee 5 A;
* SB1-SB3 — kHOMKM ¢ domkcaunen;
* TA1-TA3 — TpaHcdhopMaTopbl TOKa;
* TA4—TAG6 — TpaHcdopmMaTopbl TOKa ¢ KoadhdmumeHTom TpaHcdopmaumm 1:1;
* R1-R3 — nyckoBble pe3ncTopbl.
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5 MopgkntoyeHne

KM2 KM1
KM KM2
F =5 o=
5585 85
mnmO TO Ow®
jT KTT jl SB1-SB3*
_ |+ coM 1] 2]3 Nc| ¢ [No|No ¢ [Ne
| I— 1
5TE 5 | — ” — |
DO1 DO2
Y31
CeTs Ris CT1 CT2 CT3
1 [ 1 T 1T L] 1
N [L1|2|s Lil1]2f1]2]1]2
NI LQ
M) [TA5
N
KM1 ==
o L1 o TA1 TAG U
'g ! > —
! ~
L2 o TA2 ) Vi
13 o TAY | W |
KM2 l
v

PucyHok 5.3 — dnekTpryeckas cxema pearnuvsauum peBepCcMBHOIO pexxuMa paboTbl aneKkTpoaBuraTens
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5 MopgkntoyeHne

u2
V2
W2

KM1  KM3
NN
KMS; lj |7‘KM1
KM&] KM2 KME]
g 5
= S
T |
jsm* SB2*
_ |+ coM 1(2]3 NC| C |NO[NO| C [NC
L1
T B | =~ ” — |
D01 D02
y341
CeTb Ris CT1 CT2 CT3
1 [ 1 T |
N [L1]|L2|L3 1120121112
NS - QF1 TA4
TA5
N TAG)
KM2 L =
a'_!; L1 o Hall U1
W) o} TA2 " V1
L3 S TA3 W1
KM3
Lo
o
e
KM1 = = =
S
o
e

PucyHok 5.4 — dnekTpuyeckas cxema peanusauum ABYXCTYNEHYaToOro nycka anekrpoasuratens
nyTem nepeKknioyYeHUs co «3Be3abI» Ha «KTPEYronbHUK»
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5 MopgkntoyeHne

KM [Tj ijmz

= g3
= [oN
28 88
| |
SB1*‘TSBZ*
- |+ coM 1[2]3 Nc| ¢ |[No|No| ¢ |NC
| I 1
1B 5 | =) “ - |
DO1 DO2
y3a1
CeTb Ris CT1 CT2 CT3
[ 1 i} 1
N [L1]L2| L3 11211 12
N N QF TA4
KM2 ~
o L1 : TAT TAB u
3 | == vV
12 o ILY - M
L3 ! TA3 W
>—of
ri-R3[] [] [] J
Ib
o)
S

PucyHok 5.5 — OnekTpuyeckas cxema peanusauum AByXCTYNeHYaToOro nycka anekrpoaBurarens
Yyepes3 fo6aBOYHbIE PE3UCTOPLI B LieNM 06MOTOK cTaTopa

[i]

NMPUMEYAHUE

* KHonku, nogkntodaemble Kk DI, MOXHO 3annTaTb OT BHELLHErO UCTOYHUKA NMUTaHNUS:

~24 B
bn
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5 MopgkntoyeHne

— —+ _ +
I |
Al Al
y3a1 Y3A1
1) 2)
PucyHok 5.6 — Cxembl nogkntoyeHus Al ¢ curHanom tuna 1ok (1) n HanpsixkeHue (2)

K Harpyske

r~~—

C [NO
|i|

DO3
y3a1
PucyHok 5.7 — Cxema nogknroyeHus DO3

RS-485

A B
(+) (-)
R *

+ _

|
RS-485

y3A1

NPUMEYAHUE

II' * Cornacytowme pesnctopbl R yctaHaBnmBaoTcsa B Hanbornee yganeHHbIxX Todkax cetn RS-485.
ConpoTrBREHUE COrMNacyoLLUX Pe3NCTOPOB AOMKHO ObITb paBHO BONTHOBOMY COMPOTMBIEHUIO
ucnonb3yemoro kabensi.

PucyHok 5.8 — Cxema nogkntoueHnsa nirepdenca RS-485

y3A1
PTC

1
1 2

i

PucyHok 5.9 — Cxema nogkntoyeHus PTC-gaTumka
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6 Jkcnnyataums

6 Jkcnnyatauus

6.1 MpuHuMn paboTbl

dyHKUMOHaNbHas cxema npubopa npeacTaBneHa Ha pucyHke 6.1.

Mutanne
uenu ynpaeneHus

BcnomorarenbHble

Or cetn

Ot TpaHchopmaTopoB
Toka

uenu

K aBuratenio

c

MCTOYHMK nuUTanms
ranbBaHNYeckoi uonsumen

l

Yaen
13MepeHus
napameTpoB

cetn

[anbBaHuyeckas
pasBsizka

Y3en
13mepeHus
CONpOTUBNEHNS
130n9LMm1
nBurarens

|

I
EnvHnyHble WHANKATOPbI | |

y3a1

I
I
|
! KHonkn !
I I
I I

|

Cucrema
ynpaBnexus

24B

MicroUSB

O6Hosnenue MO

YanexHoe KoHpUrypupoBaHme

1 ynpaBnenve npubopom

Al

CurHan ¢ garymka (0-10 B,

2-10 B, 0-20 mA, 4-20 mA)

lanbBaHnyeckasn
passska

DIt

DI2

DI3

DO1
(peneiitblit, 5-8 A, 230 B)

KHonku ynpasnenus

Ynpaeneue fsuratenem

D02
(peneiitbiit, 5-8 A, 230 B)

D03
(peneiinbii, 1 A, 230 B)

CurHanuaaums
pexuma paboTbl

lanbBaHUyeckas
passsiaka

PTC

PTC-patumk
TeMneparypbl Asuratens

|

lanbBaHmyeckas
pasesiaka

RS-485

lanbBaHnyeckasn
pasesiaka

Ethernet

I

PucyHok 6.1 — PyHKUMOHanbHasa cxema npubopa

YnanenHoe
KOHMryprpoBaHme
1 ynpae/eHme
npuoopom

y3ﬂ,1 B COBOKYMHOCTM C BHELWHWMW KOHTaAKTOpaMn 3anyCKaeT WM OCTaHaBnMBaeT ABUraTteslb

COOTBETCTBYIOLLEMY CUTHAMY ynpaBneHus.

Liens

Bcnomora-

Liens
ynpasnesus

Bcnomora- naBHas

Liens
ynpasnesus

TeNibHble YNnpaBneHus

uenmn

uens

TeNbHble

uenun

corinacHo

B npouecce paboTbl NpuGOp HenpepbIBHO M3MepsieT napameTpbl NUTaloLeid CeTu, OBUratensi, BHeLUHWX

0aT4yMKoB, MO UX COBOKYMNMHOCTU onpeaendaeTr Hanun4dune aBapI/IVIHbIX cmyau,mﬁ 1, B Uendax npeanynpexneHua

BbIXo4a ABUratena n3 CTtpod, OTKIKO4YaeT ero ot CeTu. Kaxpasa ns aBapMVI nMeet LLIVIpOKMVI AOnana3oH HaCcTpoekK

1 PUKCUPYETCA B XXypHane aBapumn.

C uenbio NpoOrHo3npoBaHNA WU3HOCa ABurartenda n niaHMpoBaHUA MepoanﬂTMﬁ no ero TexHn4eCkomy

OGCJ'Iy)KI/IBaHI/IIO BegeTca CTatTucTtuka Hapa60T|<v| asurartend.

CocTosaHusa paboTbl npubopa npeacTasneHsl B Tabnuue 6.1.

Ta6nuua 6.1 — CocTtosiHue npubopa

CocTosiHne pa6oThbl

OnucaHue

MogroTtoBka npubopa k paboTe nocne BkYeHnsi. Bce 0CHOBHbIE OyHKLMK

MHnymanmsaums
He BbINOMHATCA
MVHUMYM OfHa 13 aBapuyii HAXOAWUTCS Ha rpaHn cpabaTbiBaHMs. [ns kaxgon
MpenynpeoutensHoe | aBapum KpUTEpPWIA onpeaeneHns npeaynpeanTernbHOro COCTOSIHUSA OTnnYaeTcs —
COCTOSsiHME cm. Tabnuuy 7.5. Ha paboty aBuratens gaHHoe coctosiHne npubopa HUKak

He BITUAET
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6 Jkcnnyataums

MpogomkeHue Tabnuubl 6.1

CocrosiHne paboTbl OnucaHue
CpaboTtana MMHUMYM oHa aBapusi.
ABapus
[BuraTtens ocTaHOBMEH, BO3MOXXHOCTb BKMIOYEHUS ABUraTens HegocTynHa
ABapuu OoTCyTCTBYOT. [IBUratens He 3anyLieH. Bo3aMoXXHOCTb BKITHOYEHNS
[O0TOBHOCTB
AsuraTtens 4ocTynHa
Myck [Buratens HaxoguTCs B pexume pasroHa
Pa6oTta OBuraTens paboTaeT B yCTaHOBUBLLEMCS PEXMME
AMB MoBTOPHLIV Nyck ABuratens nocrne cpabaTbiBaHUSA aBapuy Yepes onpeaeneHHoe
Bpems (nogpobHee CM. pUCYHOK 7.8)

6.2 YnpaBneHue u n"HOQUKauums

Ha nvueson naHenun npubopa pacnonoxeHbl €AMHUYHbIE MHAMKATOPbI (CM. PUCYHOK 6.2 1 Tabnuuy 6.2).

/J 123 123 i23 123 I—\
OoooOo0D00O00O0OO0OO0OO0OO0OOOOOOOOO0
L CT Ris PTC ] Al RS DO
@INED Padoral
y3n1 AI'IBEIP
Pexuml:u onope.
O OsyxctyneH.
\_| Oooo0o0o0O0O0O000O00OO0OO0ODOOO0O0O0DOO |_/

PucyHok 6.2 — JlnyeBas naHenb npubopa

Tabnuua 6.2 — HazaHayeHUe CBeTOBbIX UHOAUKATOPOB

Unpgukartop CocTosiHue 3HauveHue
- Ceetutcs Mpunbop B cocTtosiHnM PaboTa
3eneHbin
Mwuraet Mpunbop B cocTtosiHuM Myck
Pa6 CseTutcs Mpnbop B cocTtosiHnn ABapums (nogpobHee cMm. Tabnuuy 7.5)
abota y "
KpacHbii OpnHa unu Heckonbko aBapui HaxoasTes B MpeaynpegutensHoMm
Muvraet
COCTOSIHUM
KenTtbin CeeTuTtCq Bce aBapuu BbIKOYEHDI
AlNB CeeTutes Mpnbop B cocTosiHMM FOTOBHOCTBL
(>kenTbIn) Mwuraet OrtcueT 3agepxkun oo cpabatsiBaHna AlNB
AkTVBEH pexum paboTbl ABuratens « PeBepCcrBHbINY.
Ceetutcs
Pexxum PeBepc HanpaBsneHue BpalleHua asuratens «npsamoe»
(3eneHbIn) M AKTUBEH pexum paboTbl ABuratens «PeBepcrBHbINY.
uraet
HanpaBneHus BpalleHus asuratens «odpaTHoe»
AKTUBEH pexum paboTbl ABuratens «[BycTyneHyaTbiny.
Ceetutcs
Pexum [IByxcTyneH. BkntoyeHa BTOpas cTyneHb
(3eneHbin) AKTMBEH pexum paboTbl Asuratens «[BycTyneH4aTbIn».
Mvraet
BkntoyeHa nepBas cTyneHb
L1,L2,L3
N Ceetutca* | CootBetcTBytoLas hasa nogknoyeHa
(3eneHbin)
CT1,CT2,CT3 .
. CeeTuTcs B cooTBeTcTBYylOLLEN (ha3e NpOTEKaeT TOK
(3eneHbIn)
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6 Jkcnnyataums

MpogomkeHne Tabnuubl 6.2
MHpukaTop CocTosiHue 3HaueHue
Ris CeeTutcs ConpoTueneHne n3onsaumm B Hopme
(3eneHbIn) Muraet ConpoTuBrneHne n3onsaunm HUXe HopMbI
TemnepaTtypa ABuratens, uamepeHHast BCTpoeHHbIM PTC-
Ceetutcs
PTC [aT4YnKoM, B HOpMe
(3eneHbIn) O6HapyxeHo K3 gatuuka PTC nnu TemnepaTtypa ABurartens Bbille
Muraet
HOPMBI
DI1, DI2, DI3 .

. CeeTutcs AKTMBHbIN YpOBEHbL Ha cooTeeTcTByloLem DI

(3eneHbin)

Al Ceetutcsa CwurHan Ha Al BHe aBapuiHOro gnanasoHa
(3eneHbIn) Mwuraet Cwvrnan Ha Al B aBapuiiHOM gnanasoHe
RS-485

. Mwraet Npet obmeH no RS-485

(3eneHbin)

DO1, DO2, DO3 .

. Ceetutcs CootsetcTytowuin DO BKMOYEH

(3eneHbin)

NnPUMEY

[i]

AHUE

* Mpy MUHUManNbHOM HanpskeHun nutaHus 90 B

Jlnuesast naHenb r|pV|60pa npeancrasndeT cobol MOABWXHbBIA 3NEMEHT, COEAMHEHHbIA C BerHel7| 4acTbio

Kopnyca C NOMOLLbIO ABYX NeTerb.

Moa nuueBor NaHenbo pacnonoXeHbl (CM. pUCYHOK 6.3):
* cnot ¢ 6atapeen RTC;

* nepekntoya
* cepBM1CHast

Teno ABapums;
KHOMKA;

* micro-USB nopT ans nogkntoveHus npubopa k MK;
* Ethernet-pasbem (ans moandwmkauun Y301-RS.Eth).

lNepeknioyatenn CepaucHas
«ABapus» KHOMKa
— L
T / I
|/ OONDDODODODpODDOOODOOODOOOD |
R L g e igs e g Pasbem
Gatapeeii RTC ..: S 5 Pa6ora O micro-USB
™ s | 4 AMB O ——
A g @ ° :l Pesepc. O ~\
Bbikn Pexwl—TaychyneH. (]
)
—\] 000000000 OODODOOODOODOOOD o
[ [
Ethernet-pasbem
(pasmelLeH CHI3Y)
PucyHok 6.3 — 9nemMeHTbl N0 KPbILLKOMN
BHUMAHME

VAN

Bo Bpems akcnnyaTtaumm npmbopa Kpblllka AomkHa bbiTb 3akpbiTal

MepekniovaTens ABapus npegHasHadYeH Ans OTKIYeHUs Bcex aBapun (nogpobHee cm. Tabnuuy 7.4).
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6 Jkcnnyataums

@ NPEAYNPEXOEHUE
OTkntovaTh BCe aBapyn MOXHO TOMbKO B KpanHeM cryvae, Hanpumep, ecrnm HeobxoamMmMo NPon3BecTH
MycK ABUraTens n HeT BO3MOXHOCTU 06ecnevnTb OTCYTCTBUE aBapui.
O TOM, YTO aBapum OTKIIOYEHbI, CUTHANU3NPYET XenToe cBeYeHe nHankatopa PaborTa.

e
CepBucHas kHonka tll\@ npeaHasHavyeHa aAng BbIMONHEHUS CrieayoLwmxX yHKUNNA:
* ycTaHoBka |IP-agpeca — ogHokpaTHOe HaxaTtue (cm. pasgen 7.3);

* 3anyck npmubopa B pexunme 3arpy3yunka ansg obHosneHus BctpoeHHoro MO no USB — BkntoveHne
npubopa npu HaxaTtou kHomnke (cMm. pasgen 7.10);

* BOCCTaHOBIEHME 3aBOACKNX HAcCTpoek — 3axaTtue 12 ¢ (cM. pasgen 7.12).

@ NPEOYNPEXOEHUE
KHonky cnegyeT Haxumatb 6e3 60nbLUMX YCUnuin, Hanpumep, CKpenkomn. 3anpeLLeHo Ncnonb3oBaTb
OCTpble 1 AepeBsHHbIE NPeaMETbI (OynaBku, 3yGOYMCTKN) — OHM MOTYT MOBPEANTL KHOMKY UK
3acTpsATb B OTBEPCTUMN.
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7 Hactporika

7 HacTtpowuka

7.1 NMopknioveHmne kK Owen Configurator

[ns HacTporkn npubopa pekomeHayeTcs ucnonb3oBatb npunoxenne Owen Configurator.

[ns HacTpownkn npubopa npu nomowm Owen Configurator Tpebyetca nogkntounTe npubop k MK. 310 MOXHO
caenatb Npu NOMOLLM CneayrLmnx MHTepdencos:

* USB;
* Ethernet;
* RS-485.

[ns ycTaHOBNEHUs CBSA3N MexXay KOHMUIypaTopom 1 npubopom criegyer:

1. MopkntounTb Nprbop k MK npu nomMoLLmM 0AHOrO N3 MHTEPENCOB, OMUCaHHBIX BbILLE.
NMPUMEYAHUE

B cnyyae nopkntoyeHns npubopa k nopty USB nogaya ocHOBHOro nuTaHms npubopa
He TpebyeTcs.

MuTtaHme npubopa ocywecTanseTcd ot nopta USB, cunosblie Bbixodbl npubopa He
YHKLMOHNPYIOT.

2. 3anyctutb Owen Configurator.
3. BoibpaTb [lo6aBUTb yCTpOMCTBA.
4. B pasgerne CeTeBble HACTPOMKM B BbinagatLlem MmeHio UHTepdenc BLIOpaTh:

* Ethernet (unu gpyryto ceTeBylo KapTy, K KOTOPOWN NOAKITIOYEH NPUBopP) — ANs NOAKIMIOYEHUS NO
Ethernet;

» STMicroelectronics Virtual COM Port — ansa nogkntodenuns no RS-485 nnn USB.

CeTeeble HACTROWKK
KMHTepdeic
Ethernet -

Ethernet L\}
Mocnegosatensreld nopt (COML)
STMicroelectronics Virtual COM Port (COMZ25)

PucyHok 7.1 — MeHto BbiGopa nHtepdenca
[anbHenwmne waru ona nomMcka ycTponcTea 3aBUCAT OT Bblbopa nHTepderica.
[ns yctaHoBneHus CBA3WM Mexgy KOHUrypatopom v npubopom, nogkmnodeHHbIM no nHTepdericy Ethernet,
cnepyer:
1. BbibpaTb HaTu ogHO yCTPOMCTBO.
2. Beectun IP-agpec nogknt4eHHOro yCTPOMCTBA.
3. HaxaTtb kHonky Hantu. B okHe oTo6pasnTtcs npnbop ¢ ykasaHHbIM IP-agpecom.

4. BbibpaTb yCTPONCTBO (OTMETUTL ranovkon) n HaxaTts [lo6aBUTbL YCTPONCTBO.
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[ns ycTaHOBNeHMs CBA3WM MeXay KOHUrypatopom v npubopom, NOAKIOYEHHbIM No uHTepdency USB unu
RS-485, cnenyer:

1. B BeinagatoLiem meHto MpoTtokon BbiGpaTth npotokon Owen Auto Detection Protocol.

Mpotokon
Modbus RTU A

Modbus RTU
Owen Auto Detection Protocol
Ceen

PucyHok 7.2 — Bbi60op npoTtokona

2. Boibpatb HanTtn ogHO yCTpONCTBO.

3. B pasgene HacTtponku nogknioyeHus BoibpaTh 3agaaTb CaMOCTOATENBHO.

4. YcTaHOBUTb 3HA4YeHUs HAacTpoek nogknoyeHnsa no RS-485 B cOOTBETCTBUM € 3ag4aHHbIMK B Npubope.
5. BBecTu agpec noakno4eHHoro yCTponcTea.

6. Haxatb kHonky Hantu. B okHe oTobpasntcs npubop ¢ ykazaHHbIM agpecom.

7. BblbpaTb yCTPOMUCTBO (OTMETUTBL Franoykomn) n Haxatb [lo6aBUTb YCTPOMUCTBO.

Bornee nogpobHasi nHdopmaumsa 0 nogknodeHun u padote ¢ npubopoM npueegeHa B CnpaBke Ha Owen
Configurator. [1ns BbI30Ba cnpaBky B NporpamMmme criegyert Haxkatb knaesumwy F1.

7.2 NMopkniovyeHue K obnayHomy cepeucy OwenCloud

[ns nogknioveHus npubopa k obrnadHoMy cepBucy € NoMoLLbLo HTepdeinca Ethernet cneayert:
1. Y6egutbes, 4yto npubop nogkntodeH k Ethernet cetn ¢ goctynom B NHTEpHeET.
2. 3anTtun Ha cant obnayHoro cepsuca https://web.owencloud.ru.
3. MNepentn B pasgen AAMUHUCTpUpOBaHUe 1 1ob6aBuTb Nprndop.
4. B kayecTBe ugeHTUMKaTopa ykasaTb 3aBOLCKON HOMEP.
5. B none Tun npubopa yctaHoBuTL ABTOONnpeaensiemblie npuéopsl OBEH.

6. B none Maponb Beectu napons Ansg OwenCloud, yctaHoBneHHbIM Yepe3 Owen Configurator (cm.
pasgen 7.9).
|II NMPUMEYAHUE

Ecnu naponb gns npubopa He 3agaH, NogkniodeHme k 0brnayHoMy cepBmUCy HEOOCTYMHO.
Insa nogknioveHus kK OwenCloud ¢ nomoubio MHTepdelica RS-485 cnepyer:
1. MoaknounTb NPMOOP K W3y C NOMOLLbI MHTepdenca RS-485.
2. MNpepocTtaBnTb LWIMO3Y AOCTYN B VIHTEPHET.

3. 3anTtun Ha cant OwenCloud.

4. B pasgene AgMmuHucTpupoBaHue BbibpaTs [lobaBMTL Npubop 1 ykasaTb napameTpbl npubopa,
NOAKIMIOYEHHOTO K LLM03Y No uHTepdency RS-485:

* TUN NogKnt4Yaemoro npnbopa;
* aeHTMdUKaTop LUN03a (3aBOACKON HOMEp LUM3a YKadaH Ha kopnyce);
* agpec B ceTy;
* 32aBOAICKOM HOMEP MOAKIKOYEHHOrO Npnbopa;
* Ha3BaHue nNpmodopa;
* YacoBoW nosic.
5. 3apatb HacTpovikn RS—485.
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LLnto3 B nHTepdelice RS-485 nogaepxmeaet hopmat nepegaym ¢ 8 6uT AaHHbIX. Pexxum
nepegaydn ¢ 7 6uT gaHHbIX He NOAAEPKMBAETCS.
B HacTpolikax uHtepgenca RS-485 nogkntoyeHHoOro npmbopa 1 B 06navyHoM cepBrce pekomeHayercs
yCTaHaBnNuBaTb CreayoLLme ceTeBble NnapameTpbl:
* yucno 6ut: 8;
* KONMYECTBO CTON-6UT: 1;
* OMT YETHOCTU: HeT.

EI NMPUMEYAHUE

O6nayHbin cepsmuc OwenCloud aBnAeTca HageXHbIM XpaHUNuLWem AaHHbIX, 0bMeH MHdopMauun ¢ KOTOpbIM
3awmndposaH npmubopom. Ecnn Ha Npons3BOACTBE MMEIOTCA OrpaHWYeHWns Ha nepegadvy AaHHbIX, TO 0OMmeH
OaHHbIMK ¢ obnadHbiM cepBrucom OwenCloud MOXHO OTKMUUTh. 1o ymonuaHuio noaknoyeHne npubopa K
obrnayHomy cepBucy 3anpelueHo. OrpaHudeHve poctyna M obmeHa AdaHHbIMM C npubopom crnepyeT

HacTpausaTb B Owen Configurator.

Ona paspelwweHus nogknoueHnsa B Owen Configurator cnepyer:

1. YcTaHoBWTb Naponb Ans AocTyna K npuoopy.
Iil NMPUMEYAHUE

YCTaHOBUTb UINN N3MEHUTbL MAposib MOXHO ¢ noMoLbio Owen Configurator.
2. 3apatb 3HadeHue Bkn. B napametpe MNoakntoueHnmne k OwenCloud (pucyHok 7.3).

Knas IHaueHme
b Yacel peanbHoOro BpEMEHW
4 | CeTeBble HACTPORKK
» | Hacrpoiikn Ethernet
4  Hactpoiikm nogenovenws k Owen Cloud
Nogknmoyerwe Kk Owen Cloud Brn,
Cratyc noaknodedna K Owen Cloud Boixn

b | Coctoanue Batapewn Brn,

PucyHok 7.3 — HacTpoiika aBToMaTM4ecKkoro noAknio4eHus K o6nayHomy cepBucy

Ecnu poctyn k npubopy yepes obnayvHbin ceperuc OwenCloud paspelleH, TO MOXHO HacTpOUTb crneayoLune
orpaHnyeHns goctyna (pUCyHok 7.4):

* PaspelueHune KoHpUrypmpoBaHusa — OCTYN K KOHOUIYpaLMOHHbLIM NapaMmeTpamM npmbopa;

* YnpaBneHue u 3anucb 3HaA4eHUM — YTEHWNE U 3aNnCb 3HAYEHWI BIXOAOB Npnbopa;

» DocTtyn Kk pernctpam Modbus — 4YTeHne n/unum 3anmcb 3Ha4eHUIn PErmcTpoB.

4  [pasa yaanénnoro goctyna w3 Owen Cloud

Paspewenne KOHGUIYpPHPOBAHWA Jabnokmposano  |M
¥npaeneHue KU 3aNKcs 3HaYeHKI Jabnokwposano |V
Jeocryn k pernctpam Modbus MonHwiE 3anper W
Appec Slave Monxbii sanpet
TaimayT nepexcaa & G230NacHOE COCTORHME Tonwko ytenne
b | Cratyc npubBopa Tonsko zanuce

b ApxWe MonHeid gocryn

b | JuckpeTHble BRIXOAR

PucyHok 7.4 — HacTtpoWka yganeHHoro gocryna K npuéopy
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7.3 HacTtpowka ceTeBbIX NapameTpoB

[Ons obmeHa gaHHbiMK B ceTn Ethernet Heobxogumo 3apatb Ans npubopa napameTpbl, NPUBEOEHHbIE B
Tabnuue 7.1.

Tabnuua 7.1 — CeTeBble napamMmeTpbl npuéopa

MapameTp MpumeyaHue
MAC-agpec YcTaHaBnuBaeTcs Ha 3aBOAE-M3roTOBUTENE U SBNSETCH HEU3MEHHBIM
IP-agpec 3aBogckas HacTponka — 192.168.1.99

Macka IP-agpeca | 3agaet Buammyto npubopom noacetb |IP-agpecos apyrux ycTponcTs. 3aBoackast
HacTporika — 255.255.255.0
IP-agpec wnto3a 3apaet agpec wno3a ans Boixoda B VIHTepHeT. 3aBoackast HacTporika — 192.168.1.1

IP-agpec MOXeT ObITb CTaTUYECKUM Y ANHAMUYECKUM.
Cratuyeckum IP-agpec ycraHaBnusaetcs ¢ nomousto Owen Configurator nnu cepBncHOn KHOMKM.

Ona yctaHoBku ctatmyeckoro |IP-agpeca ¢ nomowpkio Owen Configurator cnegyetr 3anWTu BO BKNagky
CeTeBble HACTPOWKM U 3a4aTb 3Ha4YeHVe NapameTpoB YcTaHoBuUTL IP-agpec, YcTaHOBUTBL Macky noaceTu
n YcraHoButh IP-agpec wnt3a. Pexxvum DHCP gomkeH 6biTb HACTpoeH kak Bbiki.

[Onsa yctaHoBkn IP-agpeca ¢ NoOMOLLbIO CEPBUCHOW KHOMKU criefyerT:
1. MopgkntounTb Npndop nnu rpynny npnbopos kK cetn Ethernet.

2. 3agaTb KOHUrypaunoHHbii napameTp Pexxum DHCP > Pa3oBasi yctaHOBKa KHOMKOM (CM.
pUCYHOK 7.5).

. 3anyctntb Owen Configurator Ha [NK, nogknto4yeHHOM K Ton e ceTu Ethernet.

3

4. Beibpatb Bknagky HasHaunTtb IP-agpec.

5. 3apgatb HavanbHbIN IP-agpec ons nepeoro npubdopa us rpynnsl Npnéopos.
6

. MNocnepoBaTensHO HaXkMMaTb Ha NpMOopax CEPBUCHBIE KHOMKW, KOHTPONMPYS pesynbTrart B okHe Owen
Configurator. B okHe Owen Configurator 6ynet otobpaxartbcs nHgdopmauus o npubope, Ha KOTOPOM
Oblna HaxkaTa KHomka, aTomy npubopy OyaeT npucBanBaTbCs 3agaHHbIN cTaTudeckuii IP-agpec n
apyrve napameTpsbl ceTu. IP-agpec cneaytowero npubopa aBToMaTUYeCKM yBENMYMBaEeTCs Ha 1.

4 | Hactpoikm Ethernet

Texywuii IP agpec 10.2.20.64
Texywaa mMacka noaceTu 255.255.0.0
Texywuid IP agpec wnwosa 10.2.1.1
Yeranoeuts IP agpec 192.168.1.09
YCTaHOBWTE MACKY NOACETH 255.255.0.0
Yeranoewte IP agpec wnoza 192.168.1.1
Pexaam DHCP Pascean ycranoek: |¥
4 | Hactpoikm nogenoveHua ¥ Owen Cloud Boikn
Mogknroyerue k Owen Cloud B,
Cratyc nogrntouerna k Owen Cloud PazoBan yCTaHOEKa KHOMKONA

PucyHok 7.5 — Hactpoiika napameTtpa Pexxum DHCP
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C nomoLblo CEPBMCHON KHOMKU MOXHO YCTaHOBUTL IP-agpeca cpasy anda rpynnbl npubopoB (CM. cnpasky
k Owen Configurator).

OuHamuyeckun IP-agpec ucnonssyerca ona pabotsl ¢ 06navyHbIM CEPBMCOM U He nogpasymeBaeTt paboTy ¢
Mactepom Modbus TCP. [na wucnonb3oBaHust guHamudeckoro |P-agpeca cregyer  BKIHOYMTB
KoHdurypaumoHHbii napameTp Pexxum DHCP > Bkn.

@ NPEOYNPEXOEHUE

Ons npnMmeHeHna HOBbIX CETEBbLIX HACTPOEK CrieayeT nepe3arpy3mntb an60p.
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7.4 NepeyeHb NapameTpoB

[i]
[i]

[i]

NPUMEYAHUE
3aBoackue HaCTPOWMKY BblOENEHbI MOJTYKUPHBIM KYpPCUBOM.
YTto6bl 06nerynTb MOUCK U HACTPOKKY NapamMeTpoB, B KBafpaTHbIX ckobkax ([X]) npuBeaeH HoMep napameTpa B NepBoM cTonbue Tabnuubl 7.2.

NMPUMEYAHUE

B Tabnuue ynomuHatotcsa cneaytowmne opmMathbl:
* Unsigned X — x-pa3psigHoe 6e33HakoBoe Liernoe Yncno;
* String X — x-6buTHas ctpoka B koguposke CP1251;
* Float 32 — 32-paspsigHoe uncno ctaHgapta IEEE 754 (IEC 60559);
+ Date time 32 — 32-paspsagHoe 4ncno, cogepxallee Konmy4ecTBo cekyHa, npoweawee ¢ 01.01.2000 r;
* Signhed X — x-pa3psgHoe 3HakoBoe Lienoe 4Yn1cno;
* Enum X — yncno, kKotopoe MOXeT NPUHMMAaTh X Pa3fnnYHbIX 3HAYEHNA.

Tunel goctyna:
* R —yTeHue;
* W — 3anuce;
* RIW — yTteHue/3annce.

lMapameTpebl, Heobxoammble And obmeHa NOCPEeACTBOM CTOPOHHUX MPUNOXEHUI: DYHKUUSA YTeHns — 3; dyHKuua 3anucu — 16; ngeHtudmkarop ycrponcrea —
apapec npubopa B cetn Modbus.

NMPUMEYAHUE
OTMeyeHHble 3HaKOM « rpymnnbl NapamMeTpoB eCTb TONbKO y Moandukaumm ¢ Ethernet.

Tabnuua 7.2 — NepeyeHb NapameTpoB Npubopa

Appec nepBoro peructpa | Kon-so
Ne dopmart Tun
MapameTp 3HauyeHue napameTpa perun- MpumeyvaHue
n/n OaHHbIX aocTtyna
dec hex cTpoB
Hactpownku OwenCloud «
Mn Mepuog, ¢ KOTopbIM NapaMeTpbl
1 || /GPVIOA pXMBIDOBAHNS 10...30...3600 (c) 900 0x0384 1 | Unsigned16 | RW ProA PEIM napameTp
OwenCloud nULWYyTCH B apXvB
KonunyectBo apxvnBoB . .
2 10...100...300 901 0x0385 1 Unsigned 16 R/W KonnuecTtBo dhannos ans apxmea
OwenCloud
3 |Pasmep apxmuesa OwenCloud 200...2048 (6anT) 902 0x0386 1 Unsigned 16 R/W Pa3mep ogHoro davina apxmsa
Howmep dhanna, B kOTOpbIi
lMocnegHuin HAEKC apxmBa . -
4 0...65535 903 0x0387 1 Unsigned 16 R 3anucarncs nocnegHun cpes
OwenCloud LaHHbIX
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MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHue
n/n OaHHbIX pgocTtyna
dec hex cTpoB
0 — Bbikn.
5 |MNogkntoyenne k OwenCloud 1B 35 0x0023 1 Enum 2 R/W -
— Bkn.
0 — Het coegnHeHus
1 — NpeHTudmkaumsa
CraTtyc nogknoyeHus
6 2 — Pabora 36 0x0024 1 Enum5 R -
k OwenCloud
3 — Owumbka cetu
4 — Het napons
[NpaBa yganeHHoro gocryna
n3 OwenCloud — 0 — 3abnokunpoBaHo
7 701 0x02BD 1 Enum 2 R/W -
PaspelueHne 1 — PaspelueHo
KOHMrypmpoBaHus
MpaBa yonaneHHoro goctyna
n3 OwenCloud — 0 — 3abnoknpoBaHo
8 702 0x02BE 1 Enum 2 R/W -
YnpaeneHue n 3anucb 1 — PaspelueHo
3Ha4YeHUn
0 — lMonHbIn 3anpeT
Mpaea yganeHHoro goctyna
1 — Tonbko YTEHME
9 |m3 OwenCloud — [JocTtyn 703 0x02BF 1 Enum 4 R/W -
2 — Tonbko 3anucb
K pernctpam Modbus .
3 —MNonHbI gocTtyn
XypHan aBapun
) HanmeHoBaHue aBapum (TEKCT
10 |ABapusi 1 - 2001 0x07D1 8 String 128 R
B ASCII)
11 | Kog aBapumn 1 0...99 2009 0x07D9 1 Unsigned 16 R Kog aBapun®
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MpogomkeHue Tabnuubl 7.2

Ne

n/n

NapameTp 3HaueHue

Apnpec nepsoro peructpa | Kon-sBo

napameTpa peru-

dec

hex cTpoB

dopmart Tun
AaHHbIX pocTtyna

MpumeyaHune

[i]

NMPUMEYAHUE

0 — He ncnonbsyetcs

1 — Asapus Al

2 — MakcumanbHasa YactoTa cetu
3 — MnHnmanbHas YacTtoTta ceTu

4 — MakcumanbHoe Hanpsa>XXeHne B CETU

5 — MnHnmanbHoe HanpsXeHne B ceTn
6 — OGpbIB KaHAMNOB U3MEPEHUS HaMPSXKEHUS

* Homep B1Ta B GUTOBOI Macke COOTBETCTBYET Kody aBapuu:

9 — ACcMMMETpPUS TOKOB

10 — MnHMManbHasa TokoBas 3aluTa

11 — MakcumanbHas TokoBasi 3aluuTa

12 — 3awmTa oT ToKa yTeuku

13 —MNeperpes no PTC

14 - K3 PTC

15 —Neperpes no Toky

18 — O6pbIB KaHaANOB N3MeEPEHUS TOKa

19 — HeucnpaBHOCTb KOHTaKTOpa

20 — MakcumanbHas YactoTa NyCcKoB

21 — HecornacoBaHHOE BKITHOYEHNE

TpaHcdhopMaTopoB TOKa
22 — HecornacoBaHHoOe BKItodeHne a3

HanpPs>KeHUN 1 TOKOB

23 —lNeperpes npubopa

24 — OwunbKa CBA3N C U3MEPUTENEM CETU

7 — ACMMMETPUSA HanpsKeHun 16 — lNpeBbiWweHe BpeMeHU nycka 25— O6pbiB Al
8 — CHWXeHMe ConpoTUBIEHUSA N30NSALMN 17 — 3aknuHnBaHune potopa
B cooTtBeTcTBUM C
12 | 3HaueHue 1 TabnuLer 7.5 2010 0x07DA 2 Float 32 R 3HayeHne aBapuiiHOrO NapameTpa
3HayeHne MUHYT U CekyHa
TeKyLLero BpemMeHun npubopa
13 |Bpems 1 MuHyTbl:CekyHabl - 2012 0x07DC 1 Unsigned 16 R B MOMEHT (PUKCUPOBaHNS aBapuu
(ctapme 8 BUT — MUHYTHI,
mragwme 8 6ut — cekyHabl)
KaneHgapHoe yucrno u vac
TeKyLLero BpemMeHun npubopa
14 |Bpewms 1 [eHb:Yac - 2013 0x07DD 1 Unsigned 16 R B MOMEHT PMKCMpPOBaHUA aBapum
(ctapume 8 6UT — feHb,
Mnagwue 8 6uT — yacol)
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MpogomkeHue Tabnuubl 7.2

Anpec nepBoro perucTtpa

Kon-Bo

Ne dopmar Tun
MapameTp 3HauyeHue napameTpa perm- MpumeyaHue
n/n OaHHbIX gocTtyna
dec hex cTpoB
o4 1 mecsiy TekyLero BpeMeHu
i npmbopa B MOMEHT (PMKCUPOBAHMSA
15 |Bpewms 1 log:Mecay - 2014 0x07DE 1 Unsigned 16 R
aBapum (ctapwume 8 6ut — rog,
mragwmue 8 6ut — mecsu)
0x07D1+((n-
2001+((n-1) . HavnmeHoBaHWe aBapum (TeKCT
16 |ABapusn - 0x0001) 8 String 128 R
*14) B ASCII)
*0x000E)
0x07D9+((n-
2009+((n-1) ) Kog aBapum (cMm. npyuMmedaHue K
17 |Kog aBapum n 0...99 0x0001) 1 Unsigned 16 R
*14) napametpy [11])
*0x000E)
0x07DA+((n-
B cootBetctBUM C | 2010+((n-1) o
18 |3HaueHue n . 0x0001) 2 Float 32 R 3HadeHne aBapuUNHOro napameTpa
Tabnuuen 7.5 *14)
*0x000E)
3HayeHne MUHYT U CekyHT
2012+((n-1) 0x07DC+((n- TekyLero BpemeHu npubopa
n-
19 |Bpemsa n MuHyTbli:CekyHabl - “14) 0x0001) 1 Unsigned 16 R B MOMEHT PMKCMPOBaHUA aBapum
*0x000E) (ctapume 8 BUT — MUHYTHI,
Mnagwune 8 6UT — cekyHabl)
KaneHgapHoe yncno v vac
0x07DD+((n- TeKyLlero BpemeHu npubopa
2013+((n-1) (« _ yu p pruoop
20 |Bpems n [JeHb:Hac - “14) 0x0001) 1 Unsigned 16 R B MOMEHT PUKCMPOBaHUSA aBapum
*0x000E) (cTapwue 8 6UT — oeHb,

Mnagwue 8 6uT — yacol)
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MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHue
n/n OaHHbIX aocTtyna
dec hex cTpoB
['og 1 Mecsl TeKyLLero BpemMeHn
0x07DE+((n- A H TeIH P
2014+((n-1) . npmubopa B MOMEHT (PMKCUPOBAHMSA
21 |Bpems n log:Mecsy, - 0x0001) 1 Unsigned 16 R
*14) aBapwum (ctapwue 8 6ut — rog,
*0x000E)
mnagwue 8 6ut — mecsiL)
Bpems cumkcupoBaHusa aBapumnHoro
0x0BB9+((n- P ® P P
3001+((n-1) cocTosHus B cekyHaax ¢ 00:00
22 |Bpemsan - 0x0001) 2 Date time 32 R
*2) 01.01.2000 roga c y4eTom
*0x0002)
TEKyLLEero 4YacoBoro nosica
s | | TIPUMEYAHUE
| 1 | |Ans napametpos 16—22: 0 < n < 50
CeteBble HacTpounku Ethernet «
dopmat gaHHbix MAC-agpeca:
YkasaH Ha kopnyce ) 0xAABBCCDDEEFF,
23 |MAC-agpec Y 61696 0xF100 3 Unsigned 48 R
npubopa yto cootBeTcTByeT MAC agpecy:
AA:BB:CC:DD:EE:FF
dopmart gaHHbIX IP-agpeca:

24 | Tekywwun IPv4-agpec 192.168.1.99 26 0x001A 2 Unsigned 32 R O0xAABBCCDD, 4to cooTBeTCTBYET
IPv4-agpecy: AA.BB.CC.DD
dopmart gaHHbIX Mackv NOACETU:

25 | Tekywasa macka nogcetu 255.255.255.0 28 0x001C 2 Unsigned 32 R OxAABBCCDD, 4yTto cooTBeTcTBYET
IPv4-agpecy: AA.BB.CC.DD
dopmart gaHHbIX IP-agpeca wnto3a:

26 | Tekywun IP-agpec wno3a 192.168.1.1 30 0x001E 2 Unsigned 32 R OxAABBCCDD, 4to cooTBeTCTBYET
IPv4-agpecy: AA.BB.CC.DD
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MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo

Ne dopmar Tun
MapameTp 3HayeHue napameTpa perm- MpumeyaHune
n/n OaHHbIX pgocTtyna
dec hex cTpoB
0. 8.8.6.8 dopmat gaHHbIx DNS-cepBepa 1:
27 |DNS-cepsep 1 0 FFFFFFFF 12 0x000C 2 Unsigned 32 R/W |OXxAABBCCDD, 4yto cooTBeTCTBYET
X IPv4-anpecy: AA.BB.CC.DD
8.6.6.8 dopmat gaHHbIXx DNS-cepBepa 2:
28 | DNS-cepsep 2 N 14 0x000E 2 Unsigned 32 R/W |OxAABBCCDD, 4yto cooTBeTCTBYeT
OxFFFFFFFF

IPv4-agpecy: AA.BB.CC.DD

dopmat gaHHbIx IP-agpeca:
0...192.168.1.99... .
29 |YctaHoBuTb IP-agpec OXFEEFEEEE 20 0x0014 2 Unsigned 32 R/W O0xAABBCCDD, 4to cooTBeTCTBYET
X IPv4-anpecy: AA.BB.CC.DD

dopmaT AaHHbIX Mackv NoAceTy:
0....255.255.255.0... .
30 |YcTtaHoBUTbL Macky noaceTu 22 0x0016 2 Unsigned 32 R/W OxAABBCCDD, 4yTto cooTBeTCTBYET

OxFFFFFFFF
X IPv4-anpecy: AA.BB.CC.DD
dopmat faHHbIX IP-agpeac wnio3sa:
0...192.168.1.1... .
31 | YcraHoBuTtb IP-agpec wnto3a OXFEEEEEEE 24 0x0018 2 Unsigned 32 R/W OxAABBCCDD, 4to cooTBeTCTBYET
X IPv4-anpecy: AA.BB.CC.DD
0 — Bbikn.
1—Bkn.
32 |Pexum DHCP 32 0x0020 1 Enum 3 R/W -
2 — PasoBas

yCTaHOBKa KHOMKON

NMPUMEYAHUE
YcTaHoBKa napamMeTpoB ceTeBbix HacTpoek Ethernet nponssoamnTcsa nocne cbpoca ycTponcTea K 3aBOACKMM HacTporKam

0
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHue
n/n OaHHbIX aocTtyna
dec hex cTpoB
CeTteBble HacTpounku RS-485
0-9600
1-14400
Hactpovikn nopta RS-485 — 2-19200
33 521 0x0209 1 Enum 6 R/W -
CkopocTb 3-38400
4 - 57600
5-115200
HacTtporiku nopta RS-485 — BO3MOXHOCTb U3MEHUTb ANIUHY
34 0-86urt 522 0x020A 1 Enum 1 R/W
OnuHa cnoea CrnoBa OTCYTCTBYET
Hactporiku nopta RS-485 — 0-16urt
35 523 0x020B 1 Enum 2 R/W -
Cton-out 1-26ut
. 0 —Hert
Hactporiku nopta RS-485 —
36 1—Yer 524 0x020C 1 Enum 3 R/W -
YeTHOCTb
2 —Heuer
Hactporiku nopta RS-485 — i
37 Az 1...247 527 0x020F 1 Unsigned 8 R/W Anpec npnbopa B cetn ModBus
pec
MuTarowasn cetb
Cemeeoe HanpsixeHue
HomuHanbHoe HanpsikeHune 0-230B
38 10015 0x271F 1 Enum 2 R/W -
cetu 1-400B
3HayeHmne 0xF6000000 —
39 | dasHoe HanpsxkeHne L1 0...999 (B) 10021 0x2725 2 Float 32 R
OaHHbIe He roToBbI
3HaudeHne 0xF6000000 —
40 |®dasHoe HanpsikeHne L2 0...999 (B) 10023 0x2727 2 Float 32 R
[JaHHble He roToBbI
3HauveHune 0xF6000000 —
41 | dasHoe HanpsikeHue L3 0...999 (B) 10025 0x2729 2 Float 32 R

AaHHbl€ HE TOTOBbI
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa peru- MpumeyaHue
n/n AaHHbIX pgoctyna
dec hex cTpoB
CpeaHee 3HadeHune hasHoro 3HadeHune 0xF6000000 —
42 0...999 (B) 10027 0x272B 2 Float 32 R
HanpspKeHNs OaHHbIE He roTOoBbI
. 3Ha4veHune 0xF6000000 —
43 |IlnHeliHoe HanpsihkeHne L1-L2 0...999 (B) 10029 0x272D 2 Float 32 R
OaHHble He roTOoBbI
. 3HauveHne 0xF6000000 —
44 |INuHeliHoe HanpsixkeHne L2-L.3 0...999 (B) 10031 0x272F 2 Float 32 R
OaHHbIE HEe roToBbI
. 3HadeHne 0xF6000000 —
45 | IlnHeitHoe HanpsikeHne L3-L1 0...999 (B) 10033 0x2731 2 Float 32 R
OaHHbIE He roTOoBbI
CpeaHee 3HadeHne 3HadveHune 0xF6000000 —
46 5 0...999 (B) 10035 0x2733 2 Float 32 R
TNIMHENHOTO HaNpPSHKEHNUs! OaHHble He roToBbI
0 — He onpegeneHo
YepenoBaHue has
47 1 —Mpsimoe 10037 0x2735 1 Enum 3 R -
HanpsbkeHust Ha Npubope
2 — ObpatHoe
. 3HadeHune 0xF6000000 —
48 | ACUMMETPUS HanNpPsHKeHWI 0...100 (%) 10038 0x2736 2 Float 32 R
OaHHbIE He roToBbI
HYacmoma cemu
3HadeHune 0xF6000000 —
49 | Tekywas yactoTa ceTu 0...99 ("'y) 10040 0x2738 2 Float 32 R
OaHHbIE He roTOoBbI
0-50Tuy
50 |HomuHanbHasi YacToTa cetu 1-60Ty 10042 0x273A 1 Enum 2 R/W -
[OBurartenb
Pexxum pabomsi
0—CTon YnpaBneHvne gBuratenem no cetu
51 |YnpaeneHue gsuratenem 1—-Bnepeg 10207 0x27DF 1 Enum 3 R/W BO3MOXHO, TOIMbKO ecrniv napameTp
2 —Hasag [99]=0
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo

Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHune
n/n AaHHbIX pocTyna
dec hex cTpoB
0-Cron
1—Bnepeg
52 | CocTosiHne gBuratens 2 —Hazag 10043 0x273B 1 Enum 5 R MoapoGHee cm. pasgen 7.6

3 — 1-a cTyneHb
4 — 2-a CTyneHb

0 — PeBepcumBHbIN
53 | Pexum paboThl 10016 0x2720 1 Enum 2 R/W -
1 — [1ByXCTyneH.

3agepkka cTapTa BpalleHust
ABUraTens B NpOTUBOMONOXHOM
) HanpasneHun ang 6esonacHon
54 |3apepxka peBepca 1...999 (c) 10020 0x2724 1 Unsigned 16 R/W

CMeHbI HanpaBneHns BpaLleHus.
AKTUBHA TOMNbKO B peBepcnBHOM
pexume

3a/:|,ep>KKa BpeMeHU nNepeknty4eHnd

3agepkka NnepekIoyeHns C NepBOK CTYNEHN Ha BTOPYHO
55 B 0,1...1...999 (c) 10044 0x273C 2 Float 32 R/W
ctyneHen 1un 2 C MOMeHTa nycka. AKTUBHa TOIMbKO

B OBYXCTyneH4YaToOM pexnme

Sa,u,ep>|<|<a MexXxay OTKIo4YeHnem

nepBoW CTYNEHWN U BKIHOYEHUEM

56 |3agepxka BkntoveHnst DO 0...0,1...999 (c) 10046 0x273E 2 Float 32 R/W .
BTOPOM. AKTUBHA TONbKO

B OBYXCTyNneH4YaToOM pexunme

37



7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo

Ne

n/n

MapameTp

3HauyeHune

napameTpa

dec hex

peru-
cTpoB

dopmar
AaHHbIX

Tvn
pgoctyna

MpumeyaHune

57

Tok nepekntoveHnst CTyrneHemn

100...750...999 (%)

10048 0x2740

Unsigned 16

R/W

Tok gBurartensi, Ipu AOCTUXKEHWN
KoToporo 6yaeT Npovn3BeneHo
nepekntoYeHne ¢ NnepBomn CTyneHn
Ha BTOPYt0. AKTVMBEH TONbKO

B ABYXCTYNneH4YaToM pexume.
3HayeHve 3a4aHO OTHOCUTENBHO
HOMWHaNbLHOro

AllB

58

3apepxka gna AllB1

0...300...9999 (c)

10049 0x2741

Unsigned 16

R/W

3agepkka BpEMEHM C MOMEHTa
OTKIMIOYEHUS ABUraTensi No aBapum
[0 NOBTOPHOrO 3anycka

no gaHHomy AlB

59

KonunuyectBo AlNB1

10050 0x2742

Unsigned 8

R/W

KonvnyecTBo NomnbITOK NOBTOPHOTO
nycka rno gaHHomy AlB

60

3apepxka ona AlNB2

0...1200...9999 (c)

10051 0x2743

Unsigned 16

R/W

3apepxka BpeMEHM C MOMEHTa
OTKINIOYEHUS ABUraTens no aBapum
[0 NOBTOPHOrO 3arnycka

no gaHHomy AlB

61

KonunuyectBo AlNB2

10052 0x2744

Unsigned 8

R/W

KonunyecTBo NonbITOK NOBTOPHOMO
nycka no gaHHomy AlB

62

3apepxka ana AlNB3

0...60...9999 (c)

10053 0x2745

Unsigned 16

R/W

3apepxka BpeMeHM C MOMEHTa
OTKINIOYEHNS ABUraTens no aBapum
[0 NOBTOPHOIO 3anycka rno
AaHHomy AlB

63

Konunuecteo AlNB3

10054 0x2746

Unsigned 8

R/wW

KomnunyecTBo NonbITOK NOBTOPHOIO
nycka no gaHHomy AlB
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa perun- MpumeyaHue
n/n OaHHbIX aocTtyna
dec ‘ hex cTpoB
TpaHcghopmamopbl moka
HoMuHanbHbIM NEPBUYHBIN . HoMWHanbHbIN NEPBUYHBIA TOK TT,
64 1...5...99999 (A) 10000 0x2710 2 Unsigned 32 R/W
TOKTT L1 ycTaHoBneHHoro Ha dase L1
HoMWHanbHbIN BTOPUYHbIN 0-1A HoMuHanbHbIV BTOPUYHBIN TOK TT,
65 10002 0x2712 1 Enum 2 R/W
Tok TT L1 1-5A yCTaHOBIEHHOro Ha dase L1
Koadhdmunent Koa WLUWEHT TpaHcopmauum
66 1...9999 10003 0x2713 2 Float 32 R PP PaHcdopwal
TpaHcgopmauum L1 TT, yctaHoBneHHoro Ha ¢ase L1
HOMWHanbHbLIN NepPBUYHbINA HOMWHanbHbIN NepPBUYHbIA TOK TT,
67 P 1...5...99999 (A) 10005 0x2715 2 Unsigned 32 R/W P
Tok TT L2 yCTaHOBMNEHHOro Ha dase L2
HoMuHanbHbI BTOPUYHbIN 0-1A HoMuHanbHbI BTOPUYHBIN TOK TT,
68 10007 0x2717 1 Enum 2 R/W
Tok TT L2 1-5A yCTaHOBMNEHHOro Ha ase L2
Koadhdmunent KoadbdunumeHT TpaHcdhopmauum
69 1...9999 10008 0x2718 2 Float 32 R b PaHodopuall
TpaHcdopmauun L2 TT, yctaHoBNeHHOro Ha hase L2
HoMuHanbHbIN NEPBUYHbIN HomMuHanbHbI NepBUYHbLIA TOK TT,
70 P 1...5..99999 (A) 10010 0x271A 2 | Unsigned32 | Rw P
ToK TT L3 yCTaHOBMNEHHOro Ha dase L3
HOMWHanbHbIN BTOPUYHbIN 0-1A HoMuHanbHbIM BTOPUYHBLIN TOK TT,
71 10012 0x271C 1 Enum 2 R/W
Tok TT L3 1-5A yCTaHOBMNEHHOro Ha dase L3
KoahduumeHt KoadhpuumneHT TpaHcdopmaumm
72 1...9999 10013 0x271D 2 Float 32 R hepuu PaHcdopwal
TpaHcdopmauun L3 TT, yctaHoBneHHoro Ha ¢ase L3
Tok
73 | HoMuHanbHbIM TOK ABUraTens 0,1...5...9999 (A) 10017 0x2721 2 Float 32 R/W -
3HaudeHne 0xF6000000 —
74 |Tok casbl L1 0...99999 (A) 10055 0x2747 2 Float 32 R
[JaHHble He roToBbI
3HauveHne 0xF6000000 —
75 | Tok chasbl L2 0...99999 (A) 10057 0x2749 2 Float 32 R
OaHHbIE He roTOoBbI
3HauveHune 0xF6000000 —
76 | Tok da3sbl L3 0...99999 (A) 10059 0x274B 2 Float 32 R
OaHHbIE He roToBbI
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHue
n/n OaHHbIX pgocTtyna
dec hex cTpoB
. 3HayeHmne 0xF6000000 —

77 | CpeaHuii Tok 0...99999 (A) 10061 0x274D 2 Float 32 R
OaHHble He roToBbI
3HaudeHne 0xF6000000 —

78 | Tok yTeuku 0...99999 (A) 10063 0x274F 2 Float 32 R
OaHHble He roToBbI
3HadeHne 0xF6000000 —

79 | AcnmmeTpus Toka 0...99 (%) 10153 0x27A9 2 Float 32 R
OaHHble He roToBbI

Hazpee
0 —Hopma
80 |CoctosiHue PTC 1 —Tleperpes 10067 0x2753 1 Enum 3 R -
2-K3
TennoBoe COCTOsiIHME ABurartens,
paccuyMTaHHoe Ha OCHOBE
ypaBHeHna TennoBoro banaHca
ABuraterns n n3aMepeHHbIX
3Ha4YeHun ToKa.
TennoBoe COCTOsSIHNE dakTnyecku 3awmTa aBnsieTcs
81 0...1000 (%) 10068 0x2754 2 Float 32 R H
asuratens NporpaMmHbIM TEMNSOBLIM pene

n paboTaeT B COOTBETCTBUN C
FOCT IEC 60255-8-2014.
YpoBEHb TOKa rapaHTUPOBaHHOIO
HecpabaTbiBaHus 3awuTbl — 1,05
OT HOMWUHANbHOTO 3HaYEeHWS
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa perun- MpumeyaHue
n/n AaHHbIX pocTtyna
dec ‘ hex cTpoB
t’ C MO,D,eﬂb JBuUrarens, Moﬂeﬂb
Harpetoro 40 80 % xonioaHoro Avrarens [na HacTponKn xapakTepucTrku cpabaTbiBaHUSA 3aLUNTbI UCNOMb3YIOTCA NapamMeTpbl:
100 | * KPATHOCTb cpabaTbiBaHUS 3alNThI [142] — KPATHOCTb TOKA OTHOCUTENBHO HOMMWHATBHOTO,
80 1—Ltaq npu NpoTEKaHUM KOTOPOTO 3aLLnTa cpaboTaeT 3a BpeMms, 3agaHHoe B napametpe [143];
60l * Knacc pacuenneHus [143] — BpeMsi OTKINIOYEHNST «XONOAHONY TENMOBOM MOAENN ABuUraTens
| \ \, (B cekyHaax) npu NpoTeKaHUKU ToKa, onpeaenseMoro napaMeTpom [142] , OTHOCUTENbHO YCTaBKM
40— HOMWHarbLHOro ToKa [73] .
201+— Mocne cpabaTbiBaHUA 3alLMThl COpPOC aBapumn OrokMpyeTcst 4o Tex Nop, Noka ypoBeHb neperpesa [87]
' B— He cHuauTcs 1o 80 %
0 12 4 6 8 10 I/
MowHOCMBb
AKTUBHas MOLLIHOCTb 3HauveHune 0xF6000000 —
82 0...9999 (kBT) 10071 0x2757 2 Float 32 R
B dhase L1 JaHHble He roToBbI
AKTUBHasi MOLLIHOCTb 3Ha4veHune 0xF6000000 —
83 0...9999 (kBT) 10073 0x2759 2 Float 32 R
B hase L2 [JaHHble He roTOBbI
AKTMBHAasi MOLLHOCTb 3HayeHune 0xF6000000 —
84 0...9999 (kBT) 10075 0x275B 2 Float 32 R
B ¢base L3 [JaHHble He roToBbl
TpexdgasHas akTuBHas 3HauveHune 0xF6000000 —
85 0...9999 (kBT) 10077 0x275D 2 Float 32 R
MOLLIHOCTb JaHHble He roTOBbI
PeakTnBHasi MOLLIHOCTb 3HauyeHune 0xF6000000 —
86 0...9999 (kBAp) 10079 0x275F 2 Float 32 R
B ¢hase L1 [JaHHble He roToBbl
PeakTtnBHasa MOLLIHOCTb 3HayeHune 0xF6000000 —
87 0...9999 (kBAp) 10081 0x2761 2 Float 32 R
B ¢hasze L2 [aHHbI€ He roTOBbI
PeakTBHasi MOLLHOCTb 3Ha4veHune 0xF6000000 —
88 0...9999 (kBAp) 10083 0x2763 2 Float 32 R
B ¢base L3 JaHHble He roToBbI
TpexdasHasa peakTuBHas 3HayeHune 0xF6000000 —
89 0...9999 (kBAp) 10085 0x2765 2 Float 32 R
MOLLIHOCTb [aHHble He roToBbI
3Ha4veHune 0xF6000000 —
90 |MNonHas MowHoCTL B dhase L1 0...9999 (kBA) 10087 0x2767 2 Float 32 R
[aHHble He roToBbI
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHune
n/n OaHHbIX pgocTtyna
dec hex cTpoB
3HayeHmne 0xF6000000 —
91 |MNonHas MoLWHOCTL B pase L2 0...9999 (kBA) 10089 0x2769 2 Float 32 R
OaHHbIE HE roTOBbI
3HaudeHne 0xF6000000 —
92 |MNonHas MoWHOCTL B hase L3 0...9999 (kBA) 10091 0x276B 2 Float 32 R
OaHHbIE He roTOoBbI
MonHasa TpexdasHas 3HadeHne 0xF6000000 —
93 0...9999 (kBA) 10093 0x276D 2 Float 32 R
MOLLIHOCTb OaHHbIE He roToBbI
Coso
3HaudeHne 0xF6000000 —
94 |cos¢ ¢asbl L1 0..1 10095 0x276F 2 Float 32 R
OaHHbIE He roTOoBbI
3HauveHune 0xF6000000 —
95 |cos@ chasbl L2 0...1 10097 0x2771 2 Float 32 R
OaHHble He roToBbI
3HadeHne 0xF6000000 —
96 |cos@ a3kl L3 0...1 10099 0x2773 2 Float 32 R
OaHHbIE He roToBbI
. 3HauyeHune 0xF6000000 —
97 | cos® NomnHbIN 0..1 10101 0x2775 2 Float 32 R
OaHHbIE HEe roToBbI
ConpomuesneHue usonsayuu
) 0 — Hopma
98 | CoctosiHme Ris 10216 0x27E8 1 Enum 2 R -
1 — Huskoe
Mpubop
0 — CeTb (BHeLHKE .
. WHTepderic, no koTopomy npnbop
nHTEepdencol)
99 |Bxopn ynpasneHus 10019 0x2723 1 Enum 2 R/W Oynert BocnpuHMMaTb KOMaHabl
1 - DI (anckpeTHble
yrnpaenexHnsi oBuratenem
BxoAbl npnbopa)
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa perun- MpumeyaHue
n/n OaHHbIX gocTtyna
dec hex cTpoB
0 — ABapus
1 — MHnuuanunsaumsa
100 | Tekylee cocTosiHne npubopa 2 —oTOBHOCTb 10211 0x27E3 1 Enum 4 R
3 —MNyck
4 — Paborta
Konunyectso cekyHz ¢ 00:00
101 | TekyLLee Bpems - 10218 Ox27EA 2 Date time 32 R 01.01.2000 roga ¢ y4eTOM 4acoBOro
nosica
Butosasa macka:
0 6ut - DI1
102 | Tekywee coctosHue DI 0..7 10115 0x2783 1 Unsigned 8 R d
16ut-DI2
2 6ut - DI3
0-0-10B
1-0-20 MA
103 | Tun Al 10117 0x2785 1 Enum 5 R/W
2-2-10B
3 -4-20 vA
104 | Tekywee 3HaveHue Al 0...20 (B, mA) 10118 0x2786 2 Float 32 R
BbutoBas macka:
0 6ut — DO1
105 | Tekywee coctosHmne DO 0..7 10120 0x2788 1 Unsigned 8 R d
1 6ut - DO2
2 6ut — DO3
0 — ABapus
106 | PyHkuma DO3 1 - Paborta 10121 0x2789 1 Enum 3 R/W
2 —[0TOBHOCTb
TemnepaTypa nnarbl .
107 —40...150 (°C) 10122 0x278A 2 Float 32 R
yrnpasneHusi
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHune
n/n OaHHbIX pgocTtyna
dec hex cTpoB
Temnepatypa nnatbl . 3Ha4veHue 0xF6000000 —
108 —40...150 (°C) 10124 0x278C 2 Float 32 R
n3mepuTens OaHHble He roToBbI
3awumTbl
0 — BoblIkn.
. 1 - Cobpoc [aHHbIi napameTp paboTaer,
109 | Pabota aBapuii 10208 0x27EO0 1 Enum 3 R/W
2 - CornacHo TONbKO ecnu napameTp [99]=0
TeKyLUUX HacCTpoeK
3awjumsbi No HanNpsiXeHuro cemu
MwvHumaneHo gonyctumoe
HonycTtumoe cHmxeHne ,
110 1...15...30 (%) 10126 0x278E 1 Unsigned 8 R/W CHWKEHWE HanpshKeHus
HanpspKeHNs
OTHOCUTENbHO HOMUHANBHOTO
0 — BblIkn.
Pexxnm paboTbl 3almThbI 1 - AlNB1
111 10127 0x278F 1 Enum 4 R/W -
OT CHWXKEHUS HanpsXKeHUst 2 - AlrnB2
3 - AlB3
3agepkka cpabaTtbiBaHus
112 | 3alWnTbI OT CHUXKEHUS 1...10...60 (c) 10128 0x2790 1 Unsigned 8 R/W -
HanpspKeHNs
MakcmmarnsHo gonyctumoe
HonycTtumoe npeBbllleHne ,
113 1...10 (%) 10129 0x2791 1 Unsigned 8 R/W | npeBbilLueHne HanpsKeHns
HanpsbKeHNs
OTHOCUTENBLHO HOMUHANBLHOIO
0 — BblIkn.
Pexxvnm paboTbl 3aLmThbI 1 - ANB1
114 10130 0x2792 1 Enum 4 R/W -
OT NpPEBbILLEHNS HaNpPsXXeHust 2 - AlNB2
3 — AlB3
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTtp 3HauyeHue napameTpa perm- MpumeyaHue
n/n OaHHbIX aocTtyna
dec hex cTpoB
3apepxka cpabartbiBaHNA
115 | 3aWUTbI OT NPEBbILLIEHUS 1...10...60 (c) 10131 0x2793 1 Unsigned 8 R/W -
HanpsHKeHNs
Jonyctumas acummeTtpus .
116 1...10...99 (%) 10132 0x2794 1 Unsigned 8 R/W -
HanpsKeHNs
0 — Bblkn.
Pexxum paboTbl 3awmThl 1 - AlB1
117 10133 0x2795 1 Enum 4 R/W -
oT acummeTpum U 2 - AlB2
3 —AlNB3
3agepkka cpabaTtbiBaHMs .
118 1...10...30 (c) 10134 0x2796 1 Unsigned 8 R/W -
3alWmTbl OT acummeTpun U
0 — Bblkn.
Pexxum paboTbl 3awmThI 1 _ AMBA
119 | oT 06pbiBa has ceTn - 10135 0x2797 1 Enum 4 R/W -
2 - AMNnB2
Ha npubope
3 - AlNB3
3apepxka cpabaTbiBaHUS
120 | 3awmThl OT 06pbIBa (has ceTn 1...60 (c) 10210 0x27E2 1 Unsigned 8 R/W -
Ha npubope
3awyumsbi No yacmome cemu
OMNyCTUMOE CHUXeHUe
121 flony 0,1...1...9,9 (%) 10136 0x2798 2 Float 32 R/W | 3awmra oT CHUXEHMUS 4acTOTbl CETH
4acToThl
0 — Bblkn.
Pexxum paboTbl 3alUmThbI 1 - AlNB1
122 10138 0x279A 1 Enum 4 R/W -
OT CHWXXEHMUS YacTOoTbl CETU 2 - AlnB2
3 - ANnB3
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTtp 3HauvyeHue napameTpa perm- MpumeyaHune
n/n OaHHbIX pgocTtyna
dec hex cTpoB
3apepxka cpabaTtbiBaHUSA
123 | 3aLWMTbl OT CHUXEHUS 1...10...300 (c) 10139 0x279B 1 Unsigned 16 R/W -
yacToTbl ceTn
ONyCTMMOE MNpeBbILLIEHNE 3almTa OT NpeBbILLEHNs YacToThl
124 |HO™Y P 0,1...1..9,9 (%) 10140 0x279C 2 Float 32 RIW B P
4yacToThl cetn
0 — BbIkn.
Pexum paGoTbl 3aLLUThI 1 — AFBA
125 | oT NpeBbILLIEHNSA YACTOThI 10142 0x279E 1 Enum 4 R/W -
2 - AlnB2
cetu
3 - AlB3
3agepkka cpabaTtbiBaHuWs
126 |3aWwnTbl OT NPEBbILLEHUS 1...10...300 (c) 10143 0x279F 1 Unsigned 16 R/W -
yacToTbl ceTn
3awumbi o mokKy deuzamens
MuHVMManbHO gonycTmoe
127 | MUHMMAanNbHbLIN TOK 10...20...90 (%) 10144 0x27A0 1 Unsigned 8 R/W  |3HauyeHue Toka OTHOCUTENbHO
HOMWHarnbHOro
0 — Bbikn.
Pexxnm paboTbl 3alUmThbI 1 - AlNB1
128 10145 0x27A1 1 Enum 4 R/W -
MO CHWXXEHUIO TOKA 2 - AlNB2
3 - AlB3
3apepxka cpabaTtbiBaHUSA )
129 1...10...300 (c) 10146 0x27A2 1 Unsigned 16 R/W -
3aLUTbI MO CHMKEHUIO TOKa
MakcumarnbHoO gonyctumoe
130 | MakcumMarnbHbIn TOK 100...300...800 (%) 10147 0x27A3 1 Unsigned 16 R/W 3Ha4yeHne ToKa OTHOCUTESNbHO

HOMWHAINbHOro
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa perm- MpumeyaHue
n/n OaHHbIX aocTtyna
dec hex cTpoB
0 — Bblkn.
Pexxvm paboTbl 3almThI 1 - ANB1
131 10148 0x27A4 1 Enum 4 R/W
Mo NPEBLILLEHNIO TOKA 2 - AlNB2
3 - AlNB3
3apgepxka cpabaTbiBaHUSA
132 | 3aWmMThl NO NPEBLILLEHNIO ...10...300 (c) 10149 0x27A5 1 Unsigned 16 R/W
TOKa
133 | JonycTUMbIN TOK YTEYKM ...710...100 (%) 10150 0x27A6 1 Unsigned 8 R/W
0 — Bblkn.
Pexxum paboTbl 3awmThl 1 - AlNB1
134 10151 0x27A7 1 Enum 4 R/W
OT TOKa YTeYKn 2 - AlB2
3 - AlNB3
3agepkka cpabaTtbiBaHMS )
135 1..30 (c) 10152 0x27A8 1 Unsigned 16 R/W
3aLUMTbI OT TOKA YTEYKM
onycTnmasi aCuMMeTpus .
136 | 2O P .10..99 (%) 10065 0x2751 1 | Unsigned8 | RW
TOKOB
0 — BbIkn.
Pexxvm paboTbl 3awmThI 1— AlNB1
137 10155 0x27AB 1 Enum 4 R/W
OT aCUMMETPUN TOKa 2 - AlB2
3 — AlNB3
3agepxka cpabaTbiBaHUA )
138 1...5...30 (c) 10156 0x27AC 1 Unsigned 8 R/W
3alUMTbI OT aCUMMETPUN TOKa
0 — Bblkn.
Pexxvm paboTbl 3almThI 1 - ANB1
139 10159 0x27AF 1 Enum 4 R/W
oT 0bpbiBa has asuratens 2 - AlnB2
3 - AlNB3
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MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa perm- MpumeyaHune
n/n OaHHbIX pgocTtyna
dec hex cTpoB
3apepxka cpabaTtbiBaHUSA
140 | aBapum no obpbiBy has 1..60c 10217 0x27E9 1 Unsigned 8 R/W -
Ha gBuratene
3awumsl om nepezapy3ku deuz2amensi
0 — BoblIkn.
Pexunm paboTbl 3amThl
1 - AlNB1
141 | oT neperpesa gBuratens 10160 0x27B0 1 Enum 4 R/W -
2 - AlnB2
no PTC
3 - AlNB3
K o]
PaTHOCTL CpabATLIBARNA . MogpobHee cM. pasgen Tabnuupl
142 | 3awWwmThl OT Neperpesa 4..6..8 10161 0x27B1 1 Unsigned 8 R/W
«3aLmMThl N0 TOKY ABUraTENsI»
ABuratens rno Toky
0-5 4-25
1-10 5-30 MogpobHee cm. pasgen Tabnuubl
143 | Knacc pacuenneHus 10162 0x27B2 1 Enum 8 R/W
2-15 6-35 «3almMTbl MO TOKY ABUraTens»
3-20 7-40
0 — Bbikn.
Pexum paboTbl 3aLmThI
1 - ANB1
144 | OT neperpesa gBuratens 10163 0x27B3 1 Enum 4 R/W -
2 - AlnB2
Mo TOKy
3 - AlNB3
MakcrumanbHoe BpewMsi, 3a KoTopoe
145 | Jonyctumoe BpeMsi nycka 1...10...300 (c) 10164 0x27B4 1 Unsigned 16 R/W ABuraternb OOMMKeH BbIATU
B YCTaHOBMBLLUICS pexum paboTbl
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MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHue
n/n OaHHbIX aocTtyna
dec hex cTpoB
YpoBeHb TOKa, MO KOTOPOMY
onpepnensieTcs 3aBepLUeHne nycka
KoadpduumeHT npesbileHns , BUraTens v nepexoa K
146 1,0...1,1...9,99 10165 0x27B5 1 Unsigned 16 R/W A PeXoR
TOKa Npu nycke YCTaHOBMBLLEMYCS PEXUMY
paboTbl. 3Ha4eHne 3agaHo
OTHOCMUTENbHO HOMMWHArBHOIo
0 — Bblkn.
Pexxvm paboTbl 3almThI 1 - ANB1
147 10166 0x27B6 1 Enum 4 R/W -
OT 3aTAHYTOro nycka 2 - AlnB2
3 - AlB3
3apgepkka onpegeneHns .
148 1...5...60 (c) 10167 0x27B7 1 Unsigned 8 R/W -
3aKnMHUBaHMA poTopa
KpaTHOCTb TOKa, Npu KOTOPOW
KoadhdpuumeHT Toka . anekTpoaBuratenb CHMTaeTCs
149 ey 1,0...2,0...9,99 10168 0x27B8 1 Unsigned 16 R/W PoR
3aKNMHUBaHUSA 3aKNMHMBLUUM. 3Ha4YeHne 3adaHo
OTHOCUTENbHO HOMUHANBHOIO
0 — Bblkn.
Pexxnm paboTbl 3almThI 1— ANB1
150 10169 0x27B9 1 Enum 4 R/W -
OT 3aKMNMHMBaHWSA poTopa 2 - AlB2
3 - AlB3
) [onyctumas yactota nycka
151 | BonycTumas yactoTa nyckos 0...1800...9999 10170 0x27BA 1 Unsigned 16 R/W
apuraterns B yac
0 — Bblkn.
Pexxum paboTbl 3awmThI 1 _ ATIBA
152 | N0 NPEBbLILLIEHUIO AOMYCTUMOW > _ AMB2 10171 0x27BB 1 Enum 4 R/W h
4YacTOTbI MYCKOB B Yac B
3 - AlNB3
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MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa peru- MpumeyaHune
n/n OaHHbIX pgocTtyna
dec hex cTpoB
3awuma om CHUXXKeHuUsi conpomuesieHuUs1 u3ossuyuu
0 — BbIkn.
Pexxnm paboTbl 3almThbI 1 _ AMBH
153 | OT CHMXXEHUSI CONPOTUBIIEHNS 10172 0x27BC 1 Enum 4 R/W -
2 - AlNB2
n3onsauum
3 - AlB3
3awyuma no Al
ABapuiiHbI NOPOr BEPXHUI
154 AF: por eep 0..10...20 (B/mA) 10173 0x27BD 2 Float 32 R/W -
no
ABapU1IiHbIA NOPOT HUXHNUI
155 ;: P 0...5...20 (B/mA) 10175 0x27BF 2 Float 32 R/W -
no
3agepkka cpabaTtbiBaHus )
156 0...999 (c) 10177 0x27C1 1 Unsigned 16 R/W -
3awmTbl no Al
0 — B gnanasoHe (ot
HWXHEro 40 BEPXHEro
. Bbibop obnacTtu 3HaveHus Al,
157 | ABapunHaga obnactb no Al nopora) 10178 0x27C2 1 Enum 2 R/W
npu KOTOpoM cpaboTaeT aBapusi
1 — BHe gnanasoHa
noporos
0 — Bbikn.
1 - AlB1
158 | Pexxum pabotbl 3awwmTsl no Al 10179 0x27C3 1 Enum 4 R/W -
2 - AlB2
3 - AlnB3
CraTtuctuka pabotbl
CyeTunk
) O6Llee KONN4YecTBO
159 | npeaynpeanTenbHbIX 0...999999999 10180 0x27C4 2 Unsigned 32 R .
) npegynpeauTenbHbIX COCTOSIHWN
COCTOSIHUN
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MpogomkeHue Tabnuubl 7.2

Ne

n/n

MapameTp

3HauyeHue

Anpec nepBoro perucrtpa

napameTpa

dec hex

Kon-Bo
peru-
cTpoB

dopmart
AaHHbIX

Tvn
pocTtyna

MpumeyaHune

160

CueTunk aBapurHbIX

COCTOSIHUI

0...999999999

10182 0x27C6

Unsigned 32

Ob6uee konu4yecTeo
3aMKCUPOBAHHbLIX aBapUNHbIX

COCTOSIHUM

161

CyeTumK 3aWUTHBIX
OTKIHOYEHUN aBuraTens

0...999999999

10184 0x27C8

Unsigned 32

Ob6ulee KoNNYeCcTBO 3aLUTHBIX

OTKIOYEHUN

162

CueTuunk AlNB

0...999999999

10186 0x27CA

Unsigned 32

O6uwee konu4yectro AlB (Bce
nonbiTkn AlNB — 1 ycnewwHele,
N HeycneLlHble™)

II' NMPUMEYAHUE

npwu nonbitTke AlNB noBTOpHO
cpaboTana aBapus

163

Bpems no AlNB

0...9999 (c)

10188 0x27CC

Unsigned 16

* HeycnewHoe AlNB — korga
Bpewmsi, noka npmbop HaxoguTcs B
aBapUMHOM COCTOSIHUM O NEPBOro
ycnewHoro AlNB (c6pacbiBaeTcd
npv nepeom ycnewHom AlB).

Mpw 3HauveHumn 0 H1 ogHo 13 AlNB

He aKTUBHO

164

KonunuectBo nyckos obuiee

0...4000000000

10212 0x27E4

Unsigned 32

O6Lee KONMYECTBO NMYCKOB
Aasuratens

165

TekyLiasa yacToTa nyckoB

0...9999 (Kon-Bo/4yac)

10070 0x2756

Unsigned 16

KonunyectBo NyCcKoB ABuratens
3a nocnegHun 4Yac

166

JnuTtenbHOCTbL NocnegHero
nycka

0...9999 (c)

10189 0x27CD

Float 32

Bpemsa oT MoMeHTa cTapTa
ABurartens go nepexoga

B cocTosiHMe PaboTa
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa peru- MpumeyaHue
n/n OaHHbIX pgocTtyna
dec hex cTpoB
dakTnyeckoe npeBbiLIEHNE
KpaTHOCTb TOKa HOMWHaNbLHOrO 3HaYEeHUs Toka
167 0...999 (%) 10191 0x27CF 2 Float 32 R
npv nocrnegHeM nycke npuv nocrnegHem nycke (3HayeHve
0xF6000000 — gaHHbIe He roToBbI)
Hapabotka . O6bLee Bpems paboThbl
168 0...99999 (v) 10193 0x27D1 2 Unsigned 32 R
anekTpogsuratens anekTpogsuratens
169 | Hapabotka npnbopa* 0...99999 (v) 10195 0x27D3 2 Unsigned 32 R O6wwee Bpems paboTbl npubopa
MakcumanbHasa Temnepartypa i MakcumarnbHasa 3adumkcnpoBaHHas
170 —40...150 (°C) 10197 0x27D5 2 Float 32 R
npmnbopa* TeMnepartypa npnbopa

NMPUMEYAHUE
* 3HadyeHMa NapaMeTpoB COXPaHATCS nocne cbpoca CTaTUCTUKM

[i]

ButoBasa macka akTMBHbIX aBapui
171 | Tekywme aBapun - 10199 0x27D7 2 Unsigned 32 R (cm. npumevaHue
K napametpy [11])

BbuTtoBasa macka aBapui,
HaxogsALmxcs B

172 | Tekywme npegynpexaeHus - 10214 0x27E6 2 Unsigned 32 R MpeoynpeauTenibHOM COCTOAHUMN
(cm. npumevaHue

K napametpy [11])

0 — Het
173 | Copoc cTatncTukm (He cbpacbiBaThb) 10201 0x27D9 1 Enum 2 w -
1 — pa (cbpocunTb)

MoTpebneHHasn akTMBHas 3HEPTUs
174 | OneKkTpOo3Heprus akTUBHas 0...1000000000 (kBT) 10105 0x2779 2 Float 32 R

3a BCe BpeMA c6opa CTaTUCTUKKN
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7 Hactpownka

MpogomkeHue Tabnuubl 7.2

Apnpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HayeHue napameTpa peru- MpumeyaHue
n/n OaHHbIX aocTtyna
dec hex cTpoB
0. 1000000000 MoTpebneHHas peakTnBHas
175 | OnekTpoaHeprus peakTuBHas (kBap) 10109 0x277D 2 Float 32 R 3Heprus 3a Bce Bpems cbopa
CTaTUCTUKM
MoTpebneHHas nonHas aHeprus
176 | OnekTpoaHeprus nornHas 0...1000000000 (kBA) 10113 0x2781 2 Float 32 R
3a Bce BpeMsi cbopa CTaTUCTUKK
0 —HeTt
C6poc HacTpoek B 3HaYEHUsI
177 (He cbpacbiBaThb) 10204 0x27DC 1 Enum 2 W -
no yMOmnyaHuio
1 — pa (cbpocuTb)
lNMpoune napameTphbl
178 |Bpe ara (UTC) 61568 0xF080 2 Date time 32 R Bpems: & cekyHnax ¢ 00:00
Ms 1M aaT -
pema A X ate fime 01.01.2000 roga
. CwmellieHre TekyLlero BpeMeHu
179 |Yacosoii nosic —720...0...840 (MuH) 61570 0xF082 1 Signed 16 R/W
OT BPEMEHU HYNEBOrO MepuamaHa
180 | HanpsixeHune Gatapewm 0...65535 (mB) 801 0x0321 1 Unsigned 16 R -
0 —Hert
181 | Batapes paspspkeHa 1_Na 802 0x0322 1 Enum 2 R -
UHdopmaumsa o npubope
182 | HassaHue npmnbopa - 61440 FOO00 16 String 256 R -
183 | ms nnatdopmbl - 61472 F020 16 String 256 R -
184 | Bepcusa nnatcopmel - 61488 F030 16 String 256 R -
185 | Bepcusi MO - 61456 FO10 16 String 256 R -
Bepcus annapatHoro )
186 P P - 61504 F040 8 String 128 R -
obecneveHns
JononHutensHaqa )
187 - 61512 F048 8 String 128 R -
MHdopMaLns
188 | CepBucHasa nHgopmaums - 61588 F094 27 String 432 R -
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MpogomkeHue Tabnuubl 7.2

Anpec nepsoro peructpa | Kon-sBo
Ne dopmar Tun
MapameTp 3HauyeHue napameTpa perm- MpumeyaHue
n/n OaHHbIX pgocTtyna
dec hex cTpoB
189 |Yacbl peanbHOro BpemMeHu — 61568 0xF080 2 Date time 32 R/W Hata/Bpems B cekyHaax ¢ 1 sHBaps
Bpems un pata (UTC) 2000r.
190 |Yacbl peanbHOro BpemMeHn— —720...840 (MuH) 61570 O0xF082 1 Signed 16 R/W CwmelleHve B MUHYTax oT [puHBMYa
Yacosow nosic
191 |Yacsl peanbHoro BpemeHun— | 0...4294967295 (mc) 61563 0xFO7B 2 Unsigned 32 R Tekywee Bpems npubopa
Bpemsa OC

=

| | MPUMEYAHUE

32-6uTHble 1 Gonee 3HaYEHNs paccMaTpUBAOTCA Kak cocTosiwme u3 16-6utHbIx croB 1 nepegatotcs B little-endian nopsgke. Hanpumep, 48-6uMTHOe 3HaveHne

0x123456789ABC byaet nepepaHo kak 0Ox9ABC 0x5678 0x1234, a ctpoka cumeosnoB «ABCDEFGH» — kak «BADCFEHG»
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7.5 NepBoe BKNYeHUe

[ns nogrotoBku Nnpnbopa Kk NnepBoMy BKIIHOYEHMWIO CeayeT:
1. MoaknounTe NpMBOpP B COOTBETCTBMM C TpebyeMbiM anroputMom yrnpasneHnsa asuratenem (CMm.
pasgen 5.3).
2. MoakntounTb Npubop k MK yepes oanH 3 nHTepdencoB cBs3M AN HACTPONKN Yepes
OwenConfigurator.

3. HactpouTb cneaytowime napameTpbl pasgena Jloruka > Hactponka B Owen Configurator
(B kBagpaTHbIX Ckobkax — HoMep napameTtpa B Tabnuue 7.2 ans HaCTPOWMKM MO CETU NOCPEACTBOM
CTOPOHHUX MPUTOXEHWUNA):

* MNuTatoLasn ceTb > HoMuHanbHoe HanpsxeHune cetu [38] ;
* [MuTaowas cetb > HommnHanbHaga yactoTa cetu [50] ;
« iBuratens > Pexum pabotsl [63] —[57];
* [iBuratens > TpaHcdopmaTopbl Toka > HoMUHanNbHbIM NepBUYHbIN TOK TT L1 [64] ;
« [iBuratens > TpaHcdopmartopsl Toka > HoMUHanbHbIN BTOPUYHBLIA TOK TT L1 [65] ;
» iBuratens > TpaHcdopmMaTopbl Toka > HoMuHanbHbIM NepBUYHbLIN TOK TT L2 [67] ;
 [IBuratens > TpaHcdopmaTopbl Toka > HoMUHanbHbIA BTOPUYHbIA TOK TT L2 [68] ;
 [IBuratens > TpaHcdopmaTopbl Toka > HoMuHanbHbIM nepBuYHbIN TOK TT L3 [70] ;
« IBuratens > TpaHcdopmaTopbl Toka > HoMUHanNbHbIA BTOPUYHbIA TOK TT L3 [71];
 Buratens > Tok > HomuHanbHbIN TOK agBuratens [73] ;
* Mpubop > Bxog ynpasneHus [99] .
NMPUMEYAHUE
II' ‘3T0 MWHUManbHO 4OCTATOYHbIM YPOBEHb HACTPONKN ANsi BBOAA Npubopa B aKCnnyaTaumio.

4. Mpun HeobXogUMOCTM NepPeHACTPOUTL ApyrMe napameTphbl:
* ceTeBble NapameTpsl;
e Tun Al;
* oyHKUMIO cpabaTbiBaHua DO3;
* HACTPOWKM 3aLLMUT.

7.6 Pexxum ynpaBneHus aBuratenem
YI'IpaBJ'IeHI/Ie asurartenem MoXeT OCYWEeCTBIATbCA C BHELWHUX KHOMOK, NOACOEONHEHHDbIX K DI an6opa, nnn

no cetn. ITo HacTpauBaeTcs B napameTpe «Bxog ynpasneHus» ([99] ).

Pexxum paboTbl gBuratens ycraHaBnmBaeTca napametpom «Pexum pabotbi» ([53] ). Mpu cmeHe pexuma Ha
paboTtatolem apuratene oH OyaeT NPUHyOAUTENbHO OTKMIOYEH W 3anylleH CHOBa B COOTBETCTBMM C €ro

anropuTMoM paboTbl B BbIGPaHHOM peXxumMe.
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Tabnuua 7.3 — HacTpownka pexXMmoB ynpaBrieHusi AoBUrarenem

Pexum paboTbl

PeBepcuBHbIN

AByxcTyneH4arTbIi

YnpaBneHue o 5 a 5
aBurarenem MapameTp «Bxop ApameTp «BxoA MapameTp «Bxog apametp «bxoa
ynpaBneHue» = ynpaBneHue» =
ynpaBneHus» = DI ynpaBneHus» = DI
Cetb Cetb
Mapametp MapameTtp
«YnpaBneHue «YnpaBneHue
Myck Bnepen DI1=1uDI2=0 DI1 =1
apurarenem» = apuratenem» =
Bnepeg Bnepeg
MapameTtp
«YnpaBneHue
Myck Ha3an DI2=1nDI1=0 - -
asurarenem» =
Hasag
Mapametp MapameTtp
DI1=0uDI2=0
«YnpaBneHue «YnpaBneHue
Cron unm DI1=0
asuratenem» = asuratenem» =
DIM=1wnDI2=1
Cron CTon
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PeBepCUBHbIN PeXUM
PeBepcUBHbIN PEXUM UCMONb3YeTCs AN PEBEPCUBHOIO YNpPaBIieHNs 3NEKTPOABUraTeENeM.

YNpoleHHas cxemMa peanu3auum pPeBEepPCUBHOINO pexumMa C MUCMOMb30BaHWEM ABYX KHOMOK YMpaBreHus
(c camoBoO3BpaToOM) NpeacTasreHa Ha pucyHke 5.3.

[vnarpamma, nosicHsiloLast CyTb paboTbl PEBEPCUBHOIO peXXMMa paboThbl, NPUBEAEHAa Ha pUCYHKe 7.6.

Mapametp
Myck Bnepes | “
[
n I BN
K Hasa, i | I
1 1 1
I I I I
Cron_| | | I I
|| I
DO1 (KM1) L I
| N | |
D02 (KM2) I | ! I I
[ | [ [
| >
(napametp [54]) = | 5 | = | 5 | & | Cocrosmue
S = /M = (=
2 I © £ © I e | [Burarens
o [an]

PucyHok 7.6 — luarpamma paboTbi npubopa npu peBepCUBHOM pPeXxume
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OByxcTyneHYaTbIA pexum

,D,BYXCTyI'IeH‘-IaTbIﬁ PEXNM NPUMEHAETCA ONA NyCKa aneKkTtpoaBuratena npu noHMXeHHOM HanpsXeHnn ogHnmM

13 criegyroLmx cnocobos (cM. pucyHkn 5.4 n 5.5 ):
* nepeknioyeHne obMOTOK cTaTopa CO «3BE3AbI» Ha «TPEYIONbHUKY;
* BKMNoYeHne oBMOTOK cTaTopa Ha BpeMsl Mycka Yyepes pe3ncTopbl.

Onarpamma, nosicHawLWas cyTb paBGoTbl ABYXCTYNEHYaTOro pexmnma paboTsl, NpuBeaeHa Ha pUCyHKe 7.7.

[i]

MapameTp

Myck

-

Cron |

3afiepxka nepex.

¢ 1-i cTynenu Ha 240
(napametp [55])

Tok [iBUraTens Hixe ycTaBku
TOKa nepekn. cTyneHel
(napametp [57])

DO1 (KM1)

AR

|
DO2 (KM2) |
3anepxka 1. DO | | |
(napametp [56])_ | | | -
T 2 5 s2| 5 | %2 5 T2 | cocrosume
°'=é| 5} |N§| & | °'=£.| 5} |N'°'f>’| ABvratens
[&] [&] [&) (&)

PucyHok 7.7 — Onarpamma paboTbl npubopa npu AByXCTyNeHYaTOM pexume

NMPUMEYAHUE

Mpun o6onx pexrnmax paboTbl B3aMMHas 6GroKMpoBKa C MOMOLLLbIO pa3MblKatoLLmMx KoHTakToB KM1

n KM2 agnsetca HeobsisaTensHOM, NOCKOmbKY B3aMMHas 6nokuposka DO1 n DO2 ocyuecTtBnsieTcs
NporpaMmMHbIM Crocobom.
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7.7 Pexkum paboTbl aBapumn

HacTpolika pexxrumoB paboTbl aBapum npeacTaBneHa B Tabnuue 7.4.

Tabnuua 7.4 — HacTtpoiika pexxumMoB paboTbl aBapumn

HacTtpowka
Pexum Monoxe-
Hue
pabotbl ®YHKUMOHUPOBaHMe
apapun | YNPaBrneHue no cetu anaBrll;eIHue nepeknio-
no yaTens
ABapus
5 MpuHyanTENbHOE BbIKMHOYEHNE abCcontoTHO
ce y
BCeX aBapui npubopa, HECMOTPS Ha KX
aBapum MapameTp «PaboTa v
- DI3 =1 Bbikn MHOMBUAYarnbHbIEe HACTPOWKN.
BbIKMOYe- aBapuii» = Bblkn
B maHHOM pexvme BO3MOXEH 3anyck
Hbl
aBurartens

A BHUMAHUE

OTkntoyaTb BCe aBapunm MOXXHO TOJTbKO B Kpal7|HeM cny4dae, HanpumMmep, ecnu Heobxoanmo npon3BecCTHn
nycK Apuratensa n Het BO3MOXXHOCTU obecneunTb OTCyTCTBUE aBapM|7|.
O TOM, YTO aBapun OTKITHOYEHbI, CUTHaINMM3NpyeT Xentoe cee4eHne nHanKkartopa Pa6ota

Bce aBapuu cyHKUNOHMPYOT
Mo B COOTBETCTBUU C UX MHAMBMAYANbHBIMU
MapameTp «PaboTa .
ymonya- . . DI3=0 Bkn HacTpoMKamu.
aBapun» = Hactpoliku
HUIO 3anyck gBuratens BO3MOXeH TOSNbKO
npw OTCYTCTBMM aBapun
Mpubop Ha npegynpeavTenbHble
Onsa 1 aBapuiHble COCTOAHNA NO AaHHON
ABapus COOTBETCTBYHOLLEN aBapum He pearvpyer, a opyr1e aBapum
BbIKMOYe- | aBapun napameTtp DI3=0 Bkn paboTaloT B COOTBETCTBUM C UX
Ha «Pexum paboTbl HacTpoukamu.
3aLWmMTbI» = BbIkn 3anyck gBuratensi BO3MOXEH TOSbKO
npw OTCYTCTBUM aBapui
Ons
COOTBETCTBYIOLLEN
AMNB1,
aBapuu napametp AJ'II'OpVITM pa6OTbI npmueeneH Ha
AMNB2, DI3=0 Bkn
«Pexum paboTbl pucyHke 7.8
AMNB3
3awmTbl» = AlNB1,
AlNB2 unu ArNB3
c6 Bce aBapuiiHble cTtaTychl OyayT cOpoLLeHbI
poc N
. CMeHuUTb | MpW OTCYTCTBMM NPU3HAKOB aBapuii.
aBapun- | [Napametp «Pabota | DI3 nsmeHuTb .
5 c Boikn | daneHerwee dpyHKUMOHMPOBaHME BCeX
HbIX aBapumn» = Cbpoc c1HaO .
Ha Bkn |aBapui NpoM3BOAUTCS B COOTBETCTBUM
cTaTycoB .
C VIHOMBUAYarbHbIMW HAaCTPONKaMu
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O6paboTka aBapuu

HeT Ycnosus

aBapum
ecTb?

Asapus
yxe Obina
3adukcmpoBaHa?

OTpaboTka BpemeHw
npeaynpeauT. COCTOSHUS

\

®ukcaums aBapumn

Bce
MOMbITKM
ANB
ncyepnaHbl?

Bpewms
AlB
BbILLIO?

Ycnosus
aBapum
ecTb?

A

Cbpoc aBapum

Y

Ynpasnexve
[Burarenem
B COOTBETCTBUM
C 33[aHHbIM PEXMMOM

PucyHok 7.8 — Anroputm o6paboTku aBapui ¢ AlNB
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7 Hactpownka

7.8 NMepeyeHb aBapum

B tabnuue 7.5 npeacTtaeneH nepevyeHb aBapMVI, onncaHbl NPUYNHbI X BO3HUKHOBEHUA U crnocobbl YyCTpaHeHN4.

Mpy BO3HMKHOBEHWM NOOOI U3 aBapuii:
« oTktovatotess DO1 n DO2;
* Ha npnbope nHankatop PaboTa CBETUTCS KpaCHbIM LIBETOM;
* B XXypHane aBapui coukcupyetcs aBapus (nogpobHee cm. Tabnuuy 7.5).

B >xypHane xpaHsiTcs nocnegHue 50 aBapuii B nopsake ux yobiBaHnsa No BpeMeHW BO3HUMKHOBeHMS. [loCTyn K XypHany Bo3MOXeH kak Yyepes yepe3 Owen Configurator,

TaK U NOCPEACTBOM BbIYUTKM COOTBETCTBYHOLLUX PEMMCTPOB Npmubopa no ceTu.

Mpumep xxypHana aBapuin CM. B OQHOMMEHHOM pa3sgene Tabnuubl 7.2.

A BHUMAHUE

Ansi cHATMA cTaTyca aBapun HeobXxoanMo cobnoaeHNe crieayoLLmMX YCrnoBU:
* OTCYTCTBME NpU3HaKa aBapuu;
* cbpoc aBapum nepeknoyarenem Asapus, no cetu unu no exogy DI3.

IIl NMPUMEYAHUE
YTto6bl 06nerymMTb NOUCK M HACTPOWKY NapamMeTpoB, B KBagpaTHbIX ckobkax ([X]) npusegeH Homep napameTpa B nepBomM ctonbue Tabnuubl 7.2.

MpuHsTBIE B TabnyLe cokpalLeHnsi COCTOSIHWUIA Npmbopa:

A — Asapus; T'—TlotoBHocTb; M —Tlyck; P —Pabota
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7 Hactpownka

Tabnuua 7.5 — NepeyeHb aBapuit npubopa

Ne CocTosiHue Korna pa6otaeT
HaumeHoBaHue 3Ha4yeHue B XKypHane — Cnoco6 ycTpaHeHus
n/n npeaynpeauTenbHoe aBapunHoe A|Tr|nip
3HayveHne aHanoroBoro
curHana [104] Haxogutcsa KoppekTHo HacTpouTb
MpenynpegutenbHoe
B yKazaHHOM guanasoHe aBapuo. YCTpaHUTb
BenvunHa napametpa COCTOSIHME AEePKNTCS
(amanasoH 3agaetcs cuTyaumto, Korga
1 Asapus Al [104] Ha MOMEHT B TeUEHVe BpeMeHM + |+ |+ |+ )
napametpamu [154] aHanoroBbIW curHan
cpabaTbiBaHWS aBapum 3aepXxKn cpabaTbiBaHUS .
n [155] ) unu BHe ero, . HaxoauTCH B aBapunHOM
AaHHoN 3awmnTbl [156]
B 3aBUCUMOCTU OT AvanasoHe
3HaveHus napamertpa [157]
YcTpaHuTb
YacToTa HanpshkeHus HencnpaBHOCTH
BenunuunHa napametpa B ceTu [49] npeBbicuna MpenynpegutensHoe B AMNeKTpUYECKOn ceTn
MakcumanbHas 4YactoTa
2 [49] Ha momMeHT HOMWHanbHyo [50] COCTOsIHVE OEepPXKUTCS + | + | = | + |nnbo yBennunTb
cetu
cpabatbiBaHWsA aBapun | Ha BenuyuHy 6onee B TeYeHune Bpemenn [126] O0oMyCTUMOE npeBblLleHne
ponyctumon [124] YacTOTbl B napameTpe
[124]
YacTtoTa HanpshkeHus YCcTpaHuTb
B ceTu [49] cHu3mnacb HeucnpaBHOCTU B
BennunHa napameTpa MpenynpegutensHoe .
MuHUManbHag YyactoTta OTHOCUTEJIbHO ANEeKTpn4eckoun ceTun nmbo
3 [49] Ha MOMeEHT COCTOSIHWE AepXKUTCS + + | - |+

Ccetn

cpabaTbiBaHUs aBapun

HOMWHanbHon [50]
Ha Benu4ynHy bornee
ponyctumon [121]

B TeueHne BpemeHun [123]

YMEHbLUUTb AOMYCTMMOE
CHUXEHME YacToThl
B napamertpe [121]
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MpopomkeHue Tabnuubl 7.5

Ne CocTosiHue Korna pa6otaeT
HaumeHoBaHue 3Ha4yeHue B XKypHane — Cnocob ycTpaHeHus
n/n npeaynpeauTenbHoe aBapuiniHoe A|Tr|nipP
da3za(bl),
Nno KOTOPON(bIM)
cpaboTana aBapws. .
OpfHO 13 NMMHENHbIX YCTpaHnUTb NpeBbILeHne
Butosasa macka: .
HanpskeHuin [43] —[45] MpeaynpeauTenbHoe HanpsKeHUst B CeTH Unu
MakcumanbsHoe 6uT 0 — HanpsihkeHne L1-
4 NpeBbICNITIO HOMUHAIBHOE | COCTOAHNE AEepPXUTCA + + | — | + |yBEnuuUTbL gonyctumoe
HanpshkeHne B ceTn L2;
[38] Ha BenuumnHy Gonee B TEUEHWE BpeMeHw [115] CHVKEHWE HanpshKeHNs!
ObuT 1 — HanpskeHne .
gonyctumon [113] B napamertpe [113]
L2-L3;
OuT 2 — HanpsxkeHne L3—
L1
dasza(bl),
no KOTopon(bim)
cpaboTana aBapus. OpHO U3 NMHENHbIX
. YCTpaHUTb CHUXEHWE
BuTtoBas mMacka: HanpsbkeHuii [43] —[45]
MpenynpeautensHoe HanpshKeHUs1 B CeTU Unn
MuHumansHoe 6uTt 0 — HanpsbkeHne L1— | CHU3NMOCL OTHOCUTENBHO
5 COCTOSIHME OEePXKNTCS + | + | — | + |CHM3UTb gonycTumoe
HanpsbkeHue B ceTu L2; HOMWHanNbLHOro Ha
B TeueHne BpemMeHun [112] CHWXKEHME HanpsXXeHns
6UT 1 — HanpsxkeHne L2— | BennumHy 6onee [110]
. B Napametpe
L3; ponyctumon [110] P P
OuT 2 — HanpskeHne L3—
L1
da3za(bl),
no KOTopon(bIm)
BocctaHoBUTL
cpaboTana asapus. OpHO 1M HecKonbKo MpenynpegutensHoe .
O6phbIB kaHanos B LLeNnoCTHOCTb Lienemn
6 Butosas macka: drasHbIX Hanps>keHnn [39] — | COCTOsIHNE AepPXUTCH + |+ | - |+

N3MepeHNA HanpsaXxeHnq

out 0 — pasza L1;
ouT 1 —pasza L2;
ouT 2 — pasza L3

[41] meHee 50 B

B TeueHune Bpemenu [120]

noaknoyeHnst npnbopa
K 3reKkTpu4eckon cetu
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MpogomkeHue Tabnuubl 7.5

Ne CocTosiHue Korna pa6otaeT
HaunmeHoBaHue 3HaueHue B XXypHane - Cnoco6 ycTpaHeHus
n/n npeaynpeauTenbHoe aBapunHoe A|Tr|nip
YCcTpaHuTb nepekoc
AcrmmeTpus . HaNPs>KEHUN B NUTAlOLLEN
. AcummeTpua HanpskeHu | MpegynpeouTensHoe
AcummeTpus HanpsbkeHun [48] Ha CETU UIN 3aBbICUTb
7 5 [48] npeBbicuna COCTOSIHME AepXKUTCS + |+ - |+ .
HanpsKEeHUN MOMEHT cpabaTbiBaHUs AONYyCTUMBIV YPOBEHb
Jonyctumoe 3HaveHune [116]| B TeueHne spemenn [118] .
aBapuum aCYMMETPUM HaNpPsKEeHNI
[116]
CHwmxeHne ConpoTuBrneHue nsonsauum YeTpaHnTh NoBpexaeHne
8 conpoTuBneHnda - - anekTpoaBuratens MmeHee + + | — | — |n3onauun B
nsonauuu 1 MOm anekTpoasuratene
YCcTpaHUTb acCuMMeTputo
AcummeTtpua Tokos [79] | AcummeTpus TokoB [79] MpepynpegutensHoe ¢as B Asuratene nnu
9 AcUMMeTpUSA TOKOB Ha MOMEHT npesbicuna JonyctTumoe COCTOSIHME AepXUTCH — | = | = | + | NOBBICUTb JONYCTUMbIW
cpabaTbiBaHust aBapuun | 3HadeHue [136] B TeYeHune Bpemenn [138] YPOBEHb aCMMMETPUN
TokoB [136]
[euratens pabotaer
CpegHuii Tok Ha XOrioCTOM Xxopay.
anekTpoasurartens [77] YcTpaHuTb
BenunuuHa cpegHero MpenynpegutensHoe
MuHUManbHag TokoBas CHU3UICA MeHee HeuncnpaBHOCTH,
10 TOKa [77] HA MOMEHT COCTOSIHME AePXUTCS — | =] =1+

3awmTa

cpabaTbiBaHUsi aBapun

[OonyCTUMOW BEMNNYMHDI
[127] oTHOCKTENBHOTO
HOMWHanbHoro [73]

B TeueHne BpemeHu [129]

NoBreKLLIMe NoTepto
Harpysku, Unm CH13NTb
A0NyCTUMBbIW

MWUHUManbHbIN TOK [127]
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MpopomkeHue Tabnuubl 7.5

Ne
n/n

HanmeHoBaHue

3Ha4vyeHue B XypHane

CocTtosiHne

Korga pabortaet

npeaynpeauTenbHoe

aBapunHoe

A

r

n

P

Cnocob ycTpaHeHusA

11

MakcrumanbHasa TokoBas
3auuTta

da3za(bl),

no KOTopon(bIm)
cpaboTana aBapwsi.
Butosasa macka:
out 0 — pasa L1;
ouT 1 —pasza L2;
ouT 2 — pasza L3

Tok B ogHoOM U3 has
asuvrarens [74] —[76]
NpeBbICKIT JOMYCTUMYIO
BenuunHy Toka [130]
OTHOCMUTENBHO
HOMUHanbHoro [73]

MpepynpeguTtensHoe
COCTOSIHVE LEPXKNTCS
B TeYeHune Bpemenn [132]

YCcTpaHuTb neperpysky
anekTpoggurarens nubo
yBENUYUTb AONYCTUMOE
3Ha4YeHMe MakcMmarbHOro
Toka asurartens [130]
OTHOCMUTENBHO
HOMUWHAnNbLHOro

12

3awmTa OT ToKa yTeyku

BenuuunHa Toka yTeuku
[78] Ha MOMEHT
cpabaTbiBaHMsa aBapuu

Tok yTeukm [78] GonbLue
ponyctumoro [133]

MpenynpegutensHoe
COCTOsIHME AepXKUTCA
B TedeHne BpemeHu [135]

YcTpaHuTb
HEeNcrnpaBHOCTY B
anekTpogsurarene unu
Lensx ero NogKoveHns,
KOTOpble MOTYT MPUBECTU
K yTeuke Toka, nnmbo
yBENUYUTb AONYCTUMOE
3Ha4YeHne ToKa yTeukn
[133] oTHOCKTENBHO
HOMWHAIbLHOIO

13

Meperpes no PTC

ConpoTuBneHue Ha Bxoge
PTC 6onee 2000 Om

YcTpaHuTb 00pbIB Lienem
PTC-patunka gBuratensi.
YCTpaHUTb NPUYUHBI,
KOTOpble NpUBenu

K neperpesy
anekTpogsurarensi

14

K3 PTC

ConpoTuBrneHne Ha Bxoae
PTC meHee 20 Om

Yctpanuutb K3 B Lensx

PTC-paTtuunka gBuratens

65



7 Hactpownka

MpogomkeHue Tabnuubl 7.5

Ne CocTosiHue Korna pa6otaeT
HanmeHoBaHue 3HaueHue B XypHane , Cnocob6 ycTpaHeHus
n/n npeaynpeauTenbHoe aBapunHoe A|Tr|nip
Tennosoe cocTosiHne [MpoBepUTL KOPPEKTHOCTL
asurartens [81] npeBbicuio 3aaHMs HOMUHAanNbLHOro
Tennosoe cocTosiHne 100 %. Toka aeuwratens [73],
15 Meperpes no Toky - aeuratens [871] npesbicuno | CHATL aBapuio MOXHO Mpu + | + | + | + |HacTpoek TT [64]—[72] .
90 % 1<80 %. Ecnu HacTpoWiku BEpHBI,
MogpoGHee cm. onncaHne TO yCTpaHUTb Neperpysa
napametpa [81] asuvrarensi
YCcTpaHuTb Npobnems,
PeanbHoe BpeMs nycka NpensaTcTBYOLLME MYCKY
[166] npeBbICMnO asurartens, nnu
MpeBbIEeHNE BpeMeHU
16 - - [A0MNyCTMMOE BPEMS MycKa, — | = | + | — | KOPPEKTHO HACTPOUTb
nycka 3afjaHHoOe B NapameTpe AonycTUMoe BpeMsi nycka
[145] ABuratens B napameTpe
[145]
OcTtaHoBUTbL ABUraTenb.
Cpeanuit Tok YcTpaHnTb Npobnemsi,
anekTpoasuratens [77] Bbl3blBalOLLME NEeperpysKy
NpeBbICKIT JOMYCTUMbIV MpeaynpeanTenbHoe ABUraTens, unm
17 3aknuHuBaHne poTopa - YPOBEHD, 3agaBaeMblit COCTOSIHNE OepXuTcA — — — +

KoadtbdmumeHToMm [149],
OTHOCUTENbHO
HOMMHanNbHOro Toka [73]

B TeueHne BpemeHu [148]

KOPPEKTHO HacTpouTb
KO3 pULMEHT ToKa
3aKnMHUBaHNS ABuraTens
[149]
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MpopomkeHue Tabnuubl 7.5

Ne
n/n

HanmeHoBaHue

3Ha4vyeHue B XypHane

CocTtosiHne

Korga pabortaet

npeaynpeauTenbHoe

aBapunHoe

A

r

n

P

Cnocob ycTpaHeHusA

18 O6pbIB kKaHanoB
N3MepeHusi Toka

da3za(bl), N0 KOTOPON

(bIM) cpaboTana aBapusi.

Butosaga macka:

out 0 — hasa L1;
ouT 1 —pasza L2;
ouT 2 — pasza L3

Tok B hase L1 gsuratens
[74] meHee 5 % oT
HOMUHanbHOro Toka [73], a
TOKM B OBYX Apyrux dpasax
L2 [75]n L3 [76] 6onee 10
% OT HOMMHAaNBHOTO TOKa
asurarens [73]

Tok B hase L2 geuratens
[75] meHee 5 % oT
HOMUWHanNbHOro Toka [73], a
TOKM B OBYX Apyrux dhasax
L1 [74]vn L3 [76] 6onee 10
% OT HOMMHaNBHOTO TOKa
asuvratens [73]

Tok B hase L3 geuratens
[76] meHee 5 % oT
HOMUWHanbHOro Toka [73], a
TOKM B OBYX Apyrux dhasax
L1 [74]n L2 [75] 6onee 10
% OT HOMMHaNbBHOTO TOKa
asuvratens [73]

BoccTaHoBUTb
LIeNOCTHOCTb Lenen

noaKn4yeHna asuratensa

HewncnpaBHOCTb

19
KOHTaKTOpa

Mocne BkntodeHns DO1 vnn
DO2 cpenHuii Tok
asurartens [77] menee 5 %
OTHOCUTENbHO
HOMUHanbHoro [73]

Y6eautbes
B paboTocnocobHoOCTH
KOHTaKTOpOB
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MpogomkeHue Tabnuubl 7.5

Ne CocTosiHue Korna pa6otaeT
HaumeHoBaHue 3Ha4yeHue B XKypHane — Cnoco6 ycTpaHeHus
n/n npeaynpeauTenbHoe aBapunHoe A|Tr|nip
Mocne oTkntodeHna DO1
unn DO2 cpegHun Tok
nBuvratens [77] 6onee 5 % - |+ | -1~
OTHOCMUTENbHO
HOMUHanbHoro [73]
Y6eauTbes, 4To peanbHas
TekyLasn YyacTtoTa nycKkoB YyacToTa NycKoB
YacTtoTta nyckoB [165] Ha
MakcumanbHas yacTtoTa asuvratens [165] anekTpoasuraTens He
20 MOMEHT cpabaTtbiBaHUsi - + |+ | ==
nyckoB npesbllLiaeT AONYCTUMYIO NPEBbILIAET 3HAYEHUNE,
aBapum
[151] yCTaHOBEeHHOe
B napamertpe [157]
TT noagkntoyeHbl Ha
cooTBeTCTBYOWME hasbl, MogkntounTb Nprbop
HO MX NOAKIoYEHME K B COOTBETCTBUM
HecornacosaHHoe
21 - - knemmam npubopa He - | = | = | + |cocxemamu,
BKntodeHne TT
COOTBETCTBYET CXEMaM, NpvBELAEeHHLIMU B
npuBedeHHbIM B pasgene 5.3
pasgene 5.3
MogkntoumTb Nprbop
HecornacosaHHoe MopgkrnoyeHne TOKOB U B COOTBETCTBUU
22 noakmntodeHne as - - HanpshKeHUn He coBnagalT | — | — | — | + |co cxemamu,

HaNpPs>KEHUA U TOKOB

no casam

npmeeneHHbIMU B

pasgene 5.3
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MpopomkeHue Tabnuubl 7.5

Ne CocTosiHue Korna pa6otaeT
HaumeHoBaHue 3Ha4yeHue B XKypHane — Cnocob ycTpaHeHus
n/n npeaynpeauTenbHoe aBapuiniHoe A|Tr|nipP
MpepynpeguTtensHoe
3HaueHue TemnepaTtypbl OTKNOuNTbL 4NA
TemnepaTypa nnar COCTOSIHVE AEPXKUTCS B
BHYTpy npubopa Ha ocTtbiBaHus. Obecneuntb
23 Meperpes npnbopa npmnbopa npesbicuna TeyeHune 10 c nnu + + |+ |+
MOMEHT BO3HUKHOBEHMS AOMyCTUMbIE YCIOBUS
100 °C TemnepaTtypa npesbicuna
aBapum akcnnyaraumm
110 °C
Ecnu paHHas owmnbka
BO3HWKIIa nocre
Heyaa4yHoro o6HoBMEHUA
OTtcyTcTBYET CBA3L C MO, To NnoBTOPHO
Owunbka paboTbl ¥ y
24 - - usvmeputenem napametpos | + | + | + | + |06HOBUTBL [1O. B nHbIX
N3MepuTens cetu
cetn cny4dasix npubop Tpebyet
pemoHTa — cnegyet
obpaTtntbcs B
CEPBUCHbIV LIEeHTP
BennunHa aHanorosoro
curHana [104] meHbLue
HWXHero npegena YcTpaHuTb
BenuyuHa napametpa 5 0,
AvanasoHa Ha 5 % ot HENCNpaBHOCTU B LiensiX
25 O6pbiB Al [104] Ha mOmeHT - + |+ |+ |+ P 4

cpabaTbiBaHus aBapun

BbIGpPaHHOrO (aKTMBHOTO)
AvanasoHa Al.

Tonbko Ans AnanasoHoB
2..10Bn4..20 MA

NOAKINH4YEHNA
aHanoroBoro curHana
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7.9 NMaponb goctyna Kk npubopy

[nsa orpaHuyeHns JocTyna K YTEHMIO U 3anncy napameTpoB KOHdUrypauum u Ans goctyna B obnavHbiii
cepeumc OwenCloud vicnonb3yeTcsa napone.

YCcTaHOBUTb UNW U3MEHWUTb Maporib MOXHO ¢ nomoubto Owen Configurator, Haxas kHOMKy YcTtaHOBUTbL

&

naponb *#%.
B cnyyae yTepu naponsi cnegyet BOCCTAHOBUTL 3aBOACKUE HACTPOWKM.
Mo ymonuyaHuio naporb He 3aaaH.

7.10 O6HoBnNeHue BcTpoeHHoro MO

O6HoBneHve BcTpoeHHoro 1O go akTyanbHOW BepcuMuM JaeT BO3MOXHOCTb MOfIb30BaTbCA  HOBbIMU
ocobeHHOCTAMY U PYHKUMAMN nprubopa.

BcTtpoeHHoe MO npubopa 0O6HOBNAETCA C MOMOLLbIO MHTEPEENCOB:
* USB;
* RS-485;
* Ethernet (pekomeHgyeTcs).

[ns o6HoBneHust BctpoeHHoro MO no nHtepdency USB cneayer:

e
1. MNepeq BKkMOYEHNEM NMUTAHWS NPUOOpPaA HaXaTb M yaepXnBaTb KHOMKY % nocne BKIKOYEHUS OTNYyCTUTb
KHOMKy. Mpnbop nepengeT B pexum 3arpysdvka, o 4em OyaeT CBMAETENbCTBOBATb CUHXPOHHOE
MUraHve 3erneHbIM LIBETOM e4MHUYHBbIX nHankaTtopos Pexxum PeBepc 1 Pexxum [IByxcTyneH.

2. O6HOoBUTL O ¢ NOMOLLLIO akTyanbHOW BEPCUK, KOTOPYIO MOXHO CKayaTb Ha cTpaHuue npubopa Ha
cante www.owen.ru.

[ns obHoBneHus scTpoeHHoro MO no niobomy 13 ykasaHHbIX MHTepdEencoB Yepes KoHUrypaTop cneayer:
1. MogkntounTb Npubop k Owen Configurator no nio6omy 13 MHTEPdENCOB.
2. B Owen Configurator BeibpaTtb Bknagky MpowunTb yCTPOMNCTBO.

@ NPEAYNPEXOEHUE
ns obHoeneHust BcTpoeHHoro N0 yepes Owen Configurator cnegyet oTknounThL NpMbop oT
yaaneHHoro obnadvHoro cepsuca OwenCloud.

3. BbInonHATb ykasaHusa nporpammbl (arin BctpoeHHoro N0 pasmeLleH Ha canTe www.owen.ru).
4. MNepesarpya3untb npnodop.

7.11 HacTpouka 4yacoB peanbHOro BpeMeHum

Mpnbop ocHalleH BCTPOEHHbIMW Yacamu pearnbHoro BpemeHu. [pu Hanuumu nuTaHusa npubopa 4vachl
peanbHOro BpeMeHu nNuUTarTcHa OT Hero. B crnyyae oTcyTcTBUS NnTaHus npubopa Yackl peanbHOro BpeMeHu
nutarTcsa oT 6aTapen.

OHeprum NonHOCTbIO 3apshkKeHHOW BGaTapen xBaTaeT Ha HenpepbiBHYI0 paboTy YacoB peanbHOro BpeMeHu B
TedeHne 5 net. Ecnu npubop ucnonb3yloT npu TemnepaTtype Ha rpaHuuax pabodvero guanasoHa, BpeMms
paboTbl YacoB CoKpaLlaeTcs.

3HadeHue yacoB pearnbHoro BpemeHn (RTC) MOXHO yCTaHOBUTL MMM cdMTaTh C Npubopa Yepes perucTpbl
Modbus, a Takke ¢ nomouwbto Owen Configurator (cm. cnpaeky k Owen Configurator, pasgen Hactpoika
YacoB).
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[nsa yctaHoBKM HOBOro BpeMeHu yepes pernctpbl Modbus cnegyer:
1. 3anucaTb 3Ha4YeHne BpeEMEHN B COOTBETCTBYHOLLNE PEFUCTPSI.
2. YcTaHOBUTbL Ha BpeMs He MeHee 1 cekyHAabl 3HadeHue 1 B pernctpe o6HOBNEHUS TEKyLLLEro BpeMeHu.
3. 3anncatb B pernctp o6HOBNEHUS TEKYLLEro BpeMeHu 3HadeHne 0.

Cne,u,yrou.l,aﬂ 3anncCb TEKYLL,Ero BpeMeHN MOXeT ObITb npoun3esegeHa 4yepes 1 CeKyHay.

7.12 BoccTtaHOBeHMe 3aBOACKNX HACTPOEK

@ NPEAYNPEXOEHNE

[Mocne BocCTaHOBMNEHUS 3aBOACKUX HaCTpoOeK BCe paHee yCTaHOBJIEHHbIE 3Ha4YEeHNA NapamMeTpoB
6y/:|,yT YCTaHOBJ1€HbI B 3Ha4Y€HUA No yMOJM4YaHuio.

[Ins BocCTaHOBMEHWA 3aBOACKNX HACTPOEK 1 cbpoca yCTaHOBMNEHHOTo Napons crneayer:
1. Y6eamtbes, 4To NnUTaHMe Ha npubop nogaHo.
2. Haxatb 1 yaepxuBaTb CEPBUCHYIO KHOMKY B TedeHue 12 cekyHa,.
3. OTnycTUTb KHOMKY — NPMBOP aBTOMATUYECKN Nepe3arpy3nTcs n ByayT yCTaHOBMEHbI HACTPOWKK NO
YMO4YaHuIo.
EI NMPUMEYAHUE
Mpun cbpoce Ha 3aBOACKME HACTPOMKU 3anncK B XKypHarne aBapuin He obHynsaTcs.
He cbpacbiBatoTCA K 3aBOACKMM 3HAYEHNSM criegyoLue napameTpsi:
* YacoBon nosc*;

 CeTeBble napameTpbl: IP-agpec, Macka nogcetn, Agpec wnto3a, DNS-cepsep 1, DNS-cepsep 2;
* Paspeluenns yganeHHoro ynpasneHus ang OwenCloud.

BoccTaHoBUTL 3aBOACKME HACTPOMKM Npubopa MOXHO Takke OAHMM U3 CriegyoLmMx cnocobos:
* yepe3 Owen Configurator (3aBoackne HacTponku > 3anucartb 3HA4YEHUSA);
* 10 CeTK, 3anMcaB COOTBETCTBYHOLLEE 3HaYeHe napameTpa Cépoc HacTpoek [177] .
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7.13 [lepeBo napameTpoB npubopa

OnucaHune

U3obpaxeHue

* ApxuB - napameTpbl
apXuBMPOBaHNS

* XypHan aBapu# -
oTobpaxeHue
onepaTuBHbIX aBapun

* Yacbl peanbHoro
BPEMEHM - U3BMEHEHNE
napametpoB RTC

» CocTosiHMA 6aTapen —
YpPOBEHb 3apsga 6atapeu
RTC

» CeTeBble HaCTPOMKMU:

* Hactponku Ethernet
(Tonbko ans
mMoandumkaumin ¢
Ethernet)

» CTaTtyc nogknto4eHus
k OwenCloud (Tonbko
ans moandukaumn ¢
Ethernet)

m NMPUMEYAHUE
Cepoii 3anmBko 0TMeYEHbI MapaMeTpbl, KOTOPbIE €CTb TOMbKO Y
Moandukaumm ¢ nutepencom Ethernet.

4 ApxuB
Mepuoa apxuerMpoBaHMA
Konwuecteo apxveoB
Pazmep apxuea
MocneaHMiA MHAEKC apXKBea

4 ¥ypHan asapuid

4 Yackl peaNbHOTO BPpEMEHH
Bpema v gata (UTC)
“acoeoi noAc
Bpema OC
4 CocToAHue GaTapew
Hanpasienue
BaTapen paspAmeHa
4 CeTeBble HACTPOHKH
4 Hactpoiiku Ethernet
MAC-agpec
Tenywwuid IP-agpec
TeKYLWaA Macka No4ceTH
Terywuid IP-agpec waw3a
DNS-cepeep 1
DNS-cepeep 2
YcTaHoBMTE IP-agpec
YCTaHOBMTE Macky NOACEeTH
YcTaHoBMTE IP-agpec waw3a
Pexium DHCP
4 Hactpoiikn nogrniouenus K Owen Cloud
NoarnyeHde K Owen Cloud

CTatyc nogrntoueHMa k Owen Cloud
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OnucaHune

U3obpaxeHune

» Hactpoiiku nopTta RS-
485 — napameTpsbl
paboTbl nHTEpdenca RS-
485

* Modbus Slave —
HacTpowka npas
yOoaneHHomn 3anucu u3
OwenCloud (Tonbko gns
mogndukaumn ¢ Ethernet)

* lloruka — napameTpsl
paboThl, peXUMbI U
3alUMTbI YCTPONCTBA

4 HacTpoiiku nopTta RS-485
CHOpOCTE
JnuHa cnosa
Cron-0mT
HETHOCTB
Anpec
4 Modbus Slave
4 Mpaea yganéuHoro gocryna u3 OwenCloud
PaspeleHne KOHQKUIYPUpPOBaHKMA
YNpaBneHWe K 3anucb 3HAUEH M
Ooctyn k perdctpam Modbus
4 JloTHKa
4 HacTpoWKH
4 [IMTawllana ceThb
4 U cetH
HomMWHanbHoe HanpAMeHWe ceTH
®asHoe HanpAxeHWe L1
DasHoe HanpAxeHWe L2
DaszHoe HanpAxeHWe L3
CpeaHee 3HaYeHWe GasHOro HanNpAMEeHWA
NuHelHoe HanpAxKeHWe L1-12
NuHelHoe HanpAMeHWe L2-13
NuHelHoe HanpAxMeHMe L3-L1
CpenHee 3HaYEHWE NUHERHOro HaNpPAXEHWA
HepenoeaHue da3s
ACCHMMETDHUA HANPAKEHKUH
4 fcetn
Terylwan yacToTa ceTH

HomWHanbHaA 4acToTa CeTH
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OnucaHue

U3obpaxeHune

4 Neuratens
4 Pexmxum pabotbl
¥NpasneHne geMratensam
COCTOAHWE OBMTaTenA
Pemum paboTol
3afep#Ka peeepca
3anepHKa NeperIHUEHMA CTYNeHeRd 1k 2
3agep#ka BrAoYeHnA DO
TOH NEpeRAKUYEHWA CTYMEHER
4 ATB
4 AMNB1
3apep:#Ka ana AMBL
Konwuuecteo AMNB1
4 AMNB2
3apep:Ka ona AMB2
Konwnuecteo AMNB2
4 ATB3
3apep:Ka ana AMB3
Konwuuectso ATNB3
4 TpaHcgopmaTopel TOKA
HoMKMHaNBHBIA NEpPBMYHBIA TOR TT L1
HOMKMHaNBHBIA BTOPHUYHBIA TORTT L1
HoadduumreHT TpaHohopmaLmK L1
HoMKMHaNBHBIA NEPBMYHBIA TOR TT L2
HOoMKMHaNBHBIA BTOPHUYHBIA TORTT L2
HoadduureHT TpaHohopmaLmMK L2
HoMKHHaNbHBIA NEpPEXUYHBIA TOK TT L3
HoMKMHaNBHBIA BTOPHUYHBIA TOR TT L3

HoaddbuuKreHT TpaHohopmaumK L3
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OnucaHue

U3obpaxeHune

4 Tok
HomKHaneHBIA TOK OBMraTenA
Tow azel L1
Tow azel L2
Tow azbl L3
CpeaHWia Tok
TOK yTEUKK
ACMMMETDHA TOKOB
4 Harpes
CocToAHme PTC
Tennoeoe COCTOAHWE ABUraTenNA
4 MoOLWHOCTE
AKTMEHAA MOLWHOCTE B daze L1
AKTMEHAA MOLWHOCTE B daze L2
AKTMEHAA MOLWHOCTE B haze L3
TpexdaIHan aHTMBHAA MOLLHOCT
PeaKTMEHAA MOLWHOCTE B faze L1
PeaKTMEHAA MOLWHOCTE B faze L2
PeaKTMEHAA MOLWHOCTE B paze L3
TpexdaIHan peaHTHEHAA MOLLHOCTE
MonHaa MoWHoCTe B faze L1
MonHaa MoWHoCTe B faze L2
MonHaA MOWHOCTE B Gaze L3
MonHaA TpexdazHaa MOWHOCTE
4 Cosf
cosf dazpl L1
cosf dazw L2
cosf dazbl L3
cosT NoAHBIA
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OnucaHue

U3obpaxeHune

4 CONpOTHBAEHHE H3ONALMH

CoctoAaHKe Ris

4 Mpubop
4 DI

Terywee cocToAHWe DI

4 Al

Tun Al

Terylee 3HAUEHHE

4 DO

Teryuwee cocToAHWe DO

OyHKLKMA DO3

4 Temnepartypa npubopa

T1
T2
Bxop ynpasneH1A
TerylWwee cocTORHME NprBopa

Teryuwee Bpema

4 3aAUIHTHI
4 3alMThI N0 HANPAMEHHID CETH
4 33LMTA OT CHHMEHWA HaNpAMEHWUA

ﬂDI’IYCTMMCIE CHHAHEHWE HanpAXEHHA

PeMm paboTbl 33LLMTbI

3B,EI,E|CI>I{HB CpaﬁETbIEIEHHH 3ALMTE
4 3HI.I.‘|'ITH OT NpeBbILEHHA HAaNpAXHEHHA

[onycTMMOE NPEBbILLEHWE HANPAXKEHWA

PeMm paboTbl 33LLMTbI

3B,EI,E|CI>I{HB CpEﬁETbIEIEHHH 3ALMTE
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OnucaHue

U3obpaxeHune

4 JawMTa oT acummeTpuu U

LonycTMMan aCUMMETPMA HaNpAXEHWA

Pemum paboTbl 3aLMTbI

38,L'I,EFI>I{HB CFIEEETIJIEIBHHH FALMTE

4 3awura ot obpeiBa ¢asz ceTi Ha npubope

Pemm paboTbl 3aLUMThI
Janep#ua cpabaTbiBaHUA 3ALKTBI
4 33lIMUTLI O YACTOTE CETH
4 33aUIMTA OT CHUMEHUA YACTOTEI CETH
LonycTMMOE CHUMEHWE YAcTOTbl
Pemm paboTbl 3aLUMThI
Janep#ua cpabaTbiBaHUA 3ALKTBI
4 33aLIMTa OT NPEBbILEHWA YACTOThI CETH
LonycTMMOE NPEBbILEHWE YACTOThI
Pemm paboTbl 3aLUMThI
Japep:#Ha cpabaThiBaHUA 3AWKTBI
4 33LMUTLI N0 TORY JBUIATENA
4 MUHMMANBEHAA TOKOBAA 3alMTa
NMMHMMANBHBIA TOK
PeMm paboTbl 3aLMThI
3apep:#Ha cpabaTbiBaHUA 3ALKTBI
4 MaKCHMaNbHAA TOKOBaA 3aLLMTa
WaKCHMMANBHDIA TOK
PeMm paboTbl 3aLMThI
3apep:#Ha cpabaTbiBaHUA 3ALKTBI
4 33LIMTA OT TOKA YTEUHM
LonycTUMBIA TOK YTEUKM
PeMm paboTbl 3aLMThI

330 pMKa CpaﬁaTblElaHHH FALMTE
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OnucaHue

U3obpaxeHune

4 33UIMTa OT aCHMMETPHH TOKA
OonycTuman acHMMETDHA TOHOB
Pemum paboTebl 3aLUKTh
3apep:#Ha cpabaTblBaHMA 3ALLMThI

4 3auuTel oT 0bpoiBa §a3 gevraTens
Pemum paboTebl 3aLUKTh

3apepxua cpabaTeiBaHMA asapuK No obpoiBy $as Ha
ABuratene

JalWHTE] OT NeperpyskH gsMratens

4 3awMTa oT neperpesa gevrarena no PTC
Pemum paboTol 3aLLMTb

4 33WKMTa OT Neperpesa ABHUIATENA N0 TOKY
KpaTHocTe cpabaTbiBaHKMA 3aWMThI
Knacc pacuenneHua
Pemum paboTol 3aLLMTb

4 33LKMTa OT JaTAHYTOIO NYCKa
donycTimoe Bpema nycka
KoadduumeHT NpeBbllieHA TOKa NPKM NycKe
Pemum paboTol 3aLLMTb

4 33uMTa OT 3aKTHHHUBAHKUA poTopa
3agep#Ka onpejeneHUA 3aKIMHUBAHKWA poTopa
KoadduLMeHT TOKA 3aKIMHUBAHWA

Pemum paboTol 3aLMTbI

4 OrpaHHYEHHE YacTOThl MYCKOB
JonycTman 4acToTa NyCcKoB
Pexum paboTel 3a1LMTh
3alKTa OT CHHAHEHHUA CONIPOTHENEHHA HI0NALHK

Pemnm paboTol 3aLWMToI
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OnucaHue

U3obpaxeHune

4 3awuTa no Al

ABApPWAHBIA NOpOr BEPXHMA
ABAPWAHDBIA NOPOT HHHHKUA
3apepsHa cpabaTelBaHMA AWK THI
ABapwWidHan obnacte
Pexum paboTbl 3alWmTl

PaboTta asapui

4 CratncTuka pabotel
4 IHepruia

INEeKTPO3IHEePrUA aKTHBHAA
INEeKTPO3IHEPIWA peaKTHBHaA
SINEeKTPO3IHEePrUA NOAHAA

CYeTYMH NpeaynpesuTe/bHbIX COCTOAHWA

CUETYUMK aBapPUIAHBIX COCTOAHKWA

CYeTYMH 3aLMTHBIX OTHAKYEHHA gBuraTena

CyeTumk ATNB

Bpema oo ANEB

HKonwuecTeo nyckoe obwee

TeKyLWaA YacToTa NYCKOB

ONuTenbHOCTE NOCASOHErT MYCKa

KpaTHOCTE TOKa NP Noc/egHeM MycKe

HapafoTka anexTpogeuratena

HapaboTtka npubopa

MakcumaneHaa Temnepartypa npubopa

Terywmre asapum

TexyWwHe NpegynpexaeHmMa

COpoc CTaTMCTHMEK
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8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpemsi BbIMOMHeHUs paGoT Mo TexHW4eckoMy obcnyxuBaHuio npuGopa criegyeT cobniofaTtb Mepbl
6e3onacHOCTK, U3NOXeHHbIe B pasaene 3.

TexHunyeckoe obcnyxuBaHue npubopa MPOBOAWUTCA HE PEexXe OOHOro pasa B 6 MecAueB W BKMYaer
cregytolye npoueaypsbi:

* NpoBepKa KpenneHus npubopa;

* NpoBepKa M NPOTAXKKA BUHTOBbIX COEANHEHMWIA;

* yOaneHue nbinu 1 rpasun ¢ KNEMMHUKOB npubopa.

8.2 3ameHa aneMeHTa NUTaHusA

NMPUMEYAHUE

m Bo Bpems cMeHbl BaTapeiikm gonyckaeTcs He OTKMoYaTh NUTatoLLlee HanpskkeHue oT npnbopa. Bo
BpemMA 3aMeHbl 6aTape|7||<v| npu nogkn4eHHOM OCHOBHOM NMUTaHUM 3Ha4eHUe 4YacoB He
cbpacbiBaeTcs.

[na 3amMeHbl anemeHTa nuTaHna cnepnyert:

1. KocHyTbcsa ntobown 3a3emMieHHOM MeTanm4eckon Yactm obopyaoBaHus Ansi CHATUS BO3MOXHO
HaKOMUBLLEroCH CTaTUYECKOro 3apsiia Ha Tene.

2. OTKpPbITb KPbILLKY Ha NUeBon naHenu npubopa (cM. pucyHok 8.1, 1)).
3. N3Bneub GaTapeiky B COOTBETCTBUMN C PUCYHKOM 8.1, 2).

4. Cobniogas NONApPHOCTb, YCTAaHOBUTL HOBYHO BaTapenky.

5. 3aKpbITb KPbILLKY.

2)

PucyHok 8.1 — 3ameHa 6aTtapenku
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9 MapkupoBka

9 MapkupoBka

Ha kopnyc npnbopa HaHocsTCS:
* HaMMeHoBaHue nNpnbopa;
* noTpebrnsemas MOLLHOCTb;
* pO4, NUTAKOLLErO TOKA W HAaNPSXXeHne NUTaHus;
* YyacToTa NUTaKLLEr0 HAMPSHKEHUS;
* KIlacc 3aWnThbl OT NOpaxeHust anekTpuyecknm Tokom no NMOCT 12.2.007.0;
* cTeneHb 3awmnTbl no NOCT 14254;
* TOBApHbIN 3HaKk;
* eQUHBIN 3HaK obpalleHnsa NpoayKLUMK Ha pbiHKe rocyaapcTB — YneHoB TamoxeHHoro cotos3a (EAC);
* QR-koa, 3aBoAcCKOM HOMeEp Npubopa;
* MAC-agpec;
* CTpaHa-n3roToBUTENb;
* rog Bbinycka.

Ha notpebutenbckyto Tapy HaHOCATCS:
* HanmeHoBaHue nNpnbopa;
* eQUHbIN 3HaK obpalleHns NpoayKUMK Ha pbiHKe rocyaapcTs — YneHoB TamoxeHHoro cotosa (EAC);
* 3aBOACKOM HOMEp Npubopa;
* LUTPUX-KOZ;
* KOHTaKTHbIE AaHHbIE (DUPMBI-NPON3BOANTENS;
* faTa ynakoBKu;
* CTpPaHa-n3roToBUTENb.

10 YnakoBKa

YnakoBka npubopa npoussoautca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutenbckyio Tapy,
BbIMOSTHEHHYIO M3 KOPOBOoYHOro kapToHa no NOCT 7933-89.

YnakoBka npubopa npu nepecobinike noyton nponssoautca no FOCT 9181-74.

11 TpaHcnopTupoBaHWe U XpaHeHue

Mpnbop cnegyet TpaHCNOPTUPOBATh B 3aKpbITOM TpaHcnopTe noboro Buaa B TPAHCNOPTHOW Tape MOLUTYYHO
UIN KOHTeNHepax. B TpaHCMopTHLIX cpeacTBax Tapy crieQyerT KpenuTb COrflacHoO npaBuiam, AeACTBYHOLUM Ha
COOTBETCTBYOLUMX BUAax TpaHcnopTa.

YcnoBus TpaHCNOPTUPOBaHMS:
* TeMnepaTtypa okpyxatoLero Bozayxa ot MuHyc 40 o +75 °C;
* OTHOCUTENbHAadA BNaXHOCTb Bo3ayxa 75 % npu +15 °C.

YcnoBusi XxpaHeHUs1 B Tape Ha CKnage M3roToBUTENs M notpebutenst JOMmKHbI COOTBETCTBOBATL YCNOBUAM 1
no NOCT 15150. B Bo3gyxe He AOMKHbI MPUCYTCTBOBATbL arpecCyBHbIE MPYMECH.

Mpnbop cnegyeT xpaHWUTb Ha cTennaxax.
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12 KoMnnekTHOCTb

12 KoMmnnekTHOCTb

HanmeHoBaHue KonuyectBo
Mpubop 1 wr.
3arnywka nopta Ethernet 1wt
PykoBoacTBo no akcnnyarauum 1 aka.
MacnopT v rapaHTUNHbLIN TanoH 1 3Ks.

NMPUMEYAHUE
MarotoButenb octaBnseT 3a cObON NpaBo BHECEHUSA U3MEHEHWI B KOMMIEKTHOCTb Npmbopa.

13 MNapaHTUNHbIE 00A3aTeNnbLCTBA

M3rotoBuTENb rapaHTUpyeT COOTBETCTBUE npubopa TpeboBaHuam TY npu cobnogeHun ycrnosuia

aKcnnyataumm, TpaHCNOPTUPOBAHUS, XPaHEHUSI U MOHTaXa.
[apaHTUIAHBIN CPOK SKCMyaTauum — 2 roga Co AHS MPoaaXu.

B cnyyae Bbixoga npubopa M3 CTPOA B TeYEeHUE rapaHTMMHOIO Cpoka npu cobniogeHuu ycroBui
aKcnnyaTaumu, TPaHCMOPTUPOBAHUA, XPaHEeHWs W  MOHTaxa npeanpuaTue-usrotoBuTens 00sa3yeTcd
OCYLLECTBUTL €ro 6ecnnaTtHblii PEMOHT UIN 3aMEHY.

Mopsiaok nepedayn npubopa B peMOHT COAEPXUTCA B NAcnopTe U B rapaHTUnHOM TarioHe.
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