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PYKOBOACTBO NO 3KCMIYATAUUA
MACMOPT

YBaxaemblI nokynatenb!

MpepnpuaTtmne "HoBaTek -OnekTpo” 6narogaput Bac 3a npnobpeTeHne Hawen NpoayKLUM.
BHumaTenbHO n3yuuB PykoBoacTBO Nno akcnnyataumu, Bbl cMoXeTe npaBunbHO Nonb30BaThCA
nsgenuem. CoxpaHante PykoBoACTBO NO 3KCNslyaTauum Ha NPOTSXKeHUN BCEro Cpoka Crnyxobl

nsgenus.

r. Cankr-lNeTepOypr www.novatek-electro.com
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BHUMAHMUE! BCE TPEBOBAHUA PYKOBOACTBA MO 3KCIJTYATALUU OBA3ATEJIbHbLI AJA
BbIMOJIHEHUA!

NMPEOOCTEPEXEHUE - HA KIIEMMAX U BHYTPEHHUX 3JIEMEHTAX WU3AENUA
NMPUCYTCTBYET OMNACHOE AnA XU3HU HAMNPAXEHUE.

ONA OBECMNEYEHUA BE3OMNACHOWU 3KCNIYATALUUU U3OENNA KATETOPUYECKN
3AMNPELWAETCA:

— BbINOJMIHATb MOHTAXHBIE PABOTbl U TEXHUYECKOE OBCITYXXUBAHUE BE3 OTKIIOYE-
HUA USOENUA OT NMUTAIOLLEN CETU;

— CAMOCTOATEJIbHO OTKPbIBATb U PEMOHTUPOBATb U3EJUE;

— OKCIMNYATUPOBATb U3OEJTUE C MEXAHUYECKMMW NOBPEXOAEHUAMWMN KOPIMYCA.
HE AONYCKAETCA NOMNAOAHUE BOAbl HA KINEMMbIl U BHYTPEHHUE 3JIEMEHTbI U3AEJUA.
Mpun akcnnyaTtauum n TeXHUYECKOM o6CnyKMBaHUM Heo6xoauMo cobnroaaTe TpeboBaHUA

HOPMaTUBHbLIX OOKYMEHTOB:

«MpaBuna TexHNU4YeCcKoM IKCNyaTauumn aNieKTPOyCTaHOBOK NoTpebuTeneny,

«MpaBuna TexHUkn 6e30NacHOCTU NpPu IKCNIlyaTauum 3NIeKTPOYCTaHOBOK NoTpeGuTtenemn»,
«OxpaHa TpyAa npu 3KcnnyaTauum 3feKTPoyCTaHOBOKY.

MoakntoyeHue, perynupoBKka U TexXHU4YeckKoe OGCHY)KVIBaHVIe un3genua AOOJTKHbl BbINOJNTHATLCA
KBaﬂVI(bVILIVIpOBaHHbIMVI cneynanuctamum, N3y4YmMBLIMMUN HacToslLee PyKOBOACTBO no aKcnnyartauyuu.

Mpwu co6nogeHnn npaBunN aKcnnyaTauum usgenve 6e3onacHo Anst UCNONb30BaHUS.
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HacTtoswee PykoBogcTBO MO 3KCnnyatauuu npegHasHavyeHo AM1s O3HAKOMIIeHWs C YCTPOMCTBOM,
TpeboBaHMsiMn No 6e30MacHOCTM, NOPSIAKOM aKchnyataumm u obcnyxunsaHna KomGUHMpoBaHHOro namepu-
Tensa napameTtpoB ceTn (OrpaHuunTens mowHoctn) OM-121 (ganee no Tekcty: usgenue, OM-121).

TepMUHbI N COKpaLLEeHUA:

— AIB - aBTOMaTn4eckoe NOBTOPHOE BKOYeHNe. Bpemsi, yepes KoTopoe nsgenne astomaTtmye-

CKM NOAKITHIYUNT K CETU 3allnLaemMoe O60pyp,OBaHV|e;
— AO — aBTOMaTM4eckoe OTKIOYEHME. BpeMFl, nocne KOToporo nsgenune OTKIK4YnT OT CeTn 3allun-

Laemoe o6opynosaHme. Otcuer BpeMEHN Ha4YMHaAEeTCA C MOMEHTa BbiXO4da NnapamMeTpoB 3a Mnpe-

Aenbl, ycTaHoBreHHble [Nonb3oBatenem;
— 3/M - 3anucbk/yTeHme.

1 HASBHAYEHUE

OM-121 npegHasHa4veH Ans NOCTOSAHHOrO OTCIEXMBAHWUA NapaMeTpPoB O4HOMA3HON ceTn (Hanpske-
HMEe N YacToTa), a TakKe OrpaHMYeHnst MOLLLHOCTM M TOKa, NOTpPebnsieMoro Harpy3kon, ¢ nocnenytoLlen ne-

penayen nHdopmaumm no nHtepdgency RS-485 (EIA/TIA-485) (npoTtokon nepegayn Modbus RTU/ASCII).
OM-121 MmoxeT ObITb UCMONb30BaH Kak:

— yAaneHHbIN UHOUKaToOp NapaMeTpoB CeTu;

— orpaHuyuTens NoTpebnaemon MOLLHOCTY;

— OrpaHuYmnTENb TOKA;

— perne HanpspKeHus;

— pere 4acToThl.

B OM-121 BcTpoeHo pene (2 A), npegHa3Ha4YeHHoe:

—ANng curHanusauum  Bbixo4a napamMeTpoB 3a YCTaHOBreHHble [lonb3oBatenem npegensl
(Tabnuua 4, napameTp «Pene ynpaBneHus», 3Ha4yeHne «1»);

— ANSA ynpaBneHWsi Harpy3kon npu NOMOLLM MArHUTHOro nyckatens (Tabnuua 4, napametp «Pene
ynpaBneHus», 3Ha4eHne «2»).

YcTaHoBKa napameTpoB (MakCMManbHOW MOLLHOCTWU, BPEMEHU 3a4epXKWU OTKINIOYEHUS, BpPEMEHUN aB-
TOMaTU4ECKOro NOBTOPHOro BkMoYeHus (AlNB) u 1.4.) 3agaeTcsa Nonb3oBatenem ¢ NaHenu ynpaeneHus no
npotokony ModBus RTU/ASCII nnn nobon gpyron nporpaMmmon, no3sosnsioLlert pabotate C NpOTOKOSIOM
ModBus RTU/ASCII.

CocTosiHMe KOHTaKTOB perie, Hannive NUTaHusa u3genus n obMeH gaHHbIMK oTobpaXxarTcs ¢ NOMOo-
LLbH UHONKATOPOB, PACNONOXKEHHbIX HA NMLEBOW NaHenu (pucyHok 1, nos. 6, 7, 8).

MabapuTHble pa3mepbl 1 BHELLUHWIA BUA U3OENWsa NpMBeAEHbl HA pUCYHKe 1.
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1 — knemma ans NoAKNYEHNA NUTaHUS 3genus n Harpyskm (63 A);

2 — KneMmma Aansi NoaKnYeHus O6UJ,eFO npoeoAa NnUTaHnAa n3gesina N Harpy3ku;

3 — BbIXOAHbIEe KOHTaKTbI pene (4o 2 A);
4 — kneMMbl ANa nogkntoyeHns cesasm RS-485;

5 — kHorka «R» Ans nepesarpysku usgenva n cbpoca Ha 3aBOACKUE YCTAHOBKY;

6 — nugukatop «Fault / Power» roput npy Hannunm HanpspkeHus nNuTaHusa, MuraeT Npu asapwu,

7 — nHamkatop «AR / Relay» roput npu 3amMKHYTbIX KOHTakTax perne (no3. 3, KoHTakTbl 4 — 5), muraet
npu otcyete AO/ArB;

8 — nHankatop «RS-485» muraet npn obmeHe no cetn Modbus;
9 — knemma gng NoAKNYeHnst Harpyskm (63 A).

PucyHok 1 — BHewHui Bug n rabaputHele pasmepbl OM-121

2 TEXHUWMECKUE XAPAKTEPUCTUKU U YCNNOBUA SKCIMITYATALUN
2.1 OCHOBHbIe TeXHMYECKNEe XapaKTepUCTUKN

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM U3L4enus ykasaHbl B Tabnuue 1.
[nana3oHbl n3smepsemMbIx NapaMeTpoB NpuBedeHbl B Tabnuue 2.
XapakTepuCTUKN BbIXOAHbIX KOHTaKTOB perne npeacTasrieHbl B Tabnuue 3.
Hactponkn napameTtpoB OM-121 npuBeaeHsl B Tabnuue 4.

Tabnuua 1 — OCHOBHblE TEXHNYECKNE XapaKTEPUCTUKN

HanmeHoBaHue 3HaueHue
HomunHanbHoe HanpsbkeHne nutaHus, B 230/240
HanpspkeHue, npy KOTOPOM CoxpaHsieTcs paboTocnocobHOCTh, B 85 — 280
HomuHanbHoe HanpskeHne nsonauuu, B 450
HomuHanbHoe nMnynbCHOE BblAepXXnBaemoe HanpsXxeHue, kB 2,5
CeueHne NpoBOAHMKOB AN1S1 MOAKTHOYEHUS:
— K Knemmawm pene, Mm? (pucyHok, 1 noa. 3) 0,5-2,0
— K CUMOBbIM Knemmam, Mm? (pUcyHok, 1 nos. 1, 2, 9) 0,5-16,0
MoMEHT 3aTsXKKU BUHTOB, H*M:
— KneMmmbl pene (pucyHok, 1 nos. 3, 4) 0,4
— CWIOBbIE KNEMMbI (PUCyHOK, 1 nos. 1, 2, 9) 2 10,2
ToYHOCTb N3MepeHMs OencTBytoLLero HanpsKeHus ceTtu B
AnanasoHe 85 — 265 B, He xyxe 1%
TOYHOCTb N3MEpPEHNA OENCTBYIOLLLENO TOKa B AnanasoHe:
0,5 -63 A, He xyxe 2%




~ 5 ~
MpogomkeHne Tabnuupl 1

TOYHOCTb N3MEPEHUS MOSTHON MOLLHOCTWU, HE XYXe 3%
TOYHOCTb N3MEPEHNSA aKTUBHOM MOLLHOCTU, HE XyXe 4%
TOYHOCTb N3MepeHUs peakTUBHOM MOLLHOCTU, He XyXe 4%
TOYHOCTb N3MEPEHUS YacTOThl CETU, HE XYXKe 0,02%
3agepxka BknoyeHus (Bpemsa AlB), cek 0 - 36000
3agepxka oTkntodeHns (Bpems AQ), cek 0-900
Bpemsi rotoBHOCTH, He Bonee, cek 0,4
MakcnmanbsHbI KOMMYTUPYEMBIN TOK NPY aKTUBHOW Harpyske, A 2
YactoTta cetu, 'y, 45 - 65
Tok noTpebneHns oT ceT Npu HENOAKIKYEHHON Harpys3ke, He 6onee, MA 15
To4yHOCTb onpegeneHus nopora cpabartblBaHWsa NO HanpsXXexuo, B 1
Macca, He bonee, kr 0,3
MabapuTHble pasmepbl, MM 52 x 90 x 66.4
Yuncno v B KOHTAKTOB pene (KOHTaKT Ha 3aMblkaHue) 1
MoHTax Ha ctaHgapTHyo DIN-penky 35 Mm

CTteneHb 3almThbl YCTPONCTBA IP10
Knacc 3awuTbl OT NOpaXXeHUs1 ANEKTPUYECKNM TOKOM Il
Knumatnyeckoe UcnonHeHue YX3.1
Jonyctnmasg cteneHb 3arpsi3HeHmns Il
KaTteropusa nepeHanpsbkeHus Il
[MonoxeHwe B NpOCTpaHCTBE Npou3BOSibHOE

HoMuHanbHbIN pexum paboThl

NPOAOITKNTESTbHBIN

NHTepdelic cBasm

RS (EIA/TIA)-485

lMpoTokon obmeHa gaHHbIMKM Modbus

RTU / ASCII

Bpems xpaHeHus HacTpoek [onb3oBartens, neT, He MeHee

10

MaTepwnan kopnyca

camMo3aTyxarLnn nnacTmk

MakcumanbHasi nepe2py3Ka no moky e me4yeHue 5 MuH, He 6osiee, A | 80
Tabnuua 2 — [InanasoHbl U3MepsaemMbIX NapaMeTpoB

HaunmeHoBaHue OnanasoH
MNonHas MoLwHOCTb, KBA 0 - 14,00
PeakTnBHast MOWHOCTb, KBApP 0 - 14,00
AKTMBHAasa MOLLHOCTb, KBT 0-14,00
Tok Harpysku, A 0,5-63,0
BxogHoe HanpshkeHue, B 85,0 —280,0
YacToTa, 'y 45,00 - 65,00
Tabnvua 3 — XapaKTepUCTUKM BbIXOAHbBIX KOHTAKTOB pene
HaumeHoBaHue 3HayeHue
MakcumanbHbI TOK Npy HanpsxxeHun ~250 B (cos ¢ = 1), A 2
MakcrmanbHaa MOLLHOCTb NPY 3aMKHYThIX KOHTakTax, BA 500
MakcumanbHO 4onycTuMoe NepeMeHHoe HanpsbkeHme, B 250
Cpok cnyx6bil:

— MeXaHW4ecKui, He MeHee, pa3 2x10".
—  3NeKTPUYECKUIA, HE MeHee, pas3 1x10%.
Tabnuua 4 — Hactpoiku OM-121
3aBog-
HasBaHue ﬂuanasotl cKoe Tvn 3M Anpec
3Ha4YeHun 3Have- (DEC)
HUe

Pene HanpsikeHuA
0 — OTKIOYEHO;

1 — BEpXHWiA NOpPOT; 0...3 0
2 — HWKHWI NOpPOT;

3 — BEPXHUI N HUXKHWUA NOPOTW.

UINT 34 100

BepxHun nopor HanpskeHnsa, B

1400...2800

2430

UINT

3M

101

HwXHU nopor HanpsbxeHus, B

1400...2800

1600

UINT

3M

102




MpogomkeHne Tabnuupl 4

'McTepesunc no HanpsbkeHuwo, B 10...200 50 UINT 3M 103
OrpaHununTenb ToKa
0 — OTKMNIOYEHO; 0..1 0 UINT 3M 104
1 — BKIKOYEHO.
Mopor Toka, A 10...1000 25 UINT 3/M 105
OrpaHuuyuTenb MOLHOCTH
0 — OTKIOYEHO;
1 — BKITIOYEHA NosHas; 0...3 0 UINT 3M 106
2 — BKIKOYEHA aKTUBHaS;
3 — BKJIHOYEHA peaKTMBHas.
Mopor mowHocTtn, BA / BT/ BAp 1...14000 5700 UINT 3M 107
Pene yacToThbl
0 — oTKIHOYEHO;
1 — BEPXHWIN NOpPOT; 0...3 0 UINT 3M 108
2 — HXHWIA NOpOT;
3 — BEPXHUI U HWXKHUIA MOPOru.
BepxHui nopor vactotbl, X100 Ny 4500...6500 5020 UINT 3M 109
HwxHuin nopor vactotbl, X100 'y 4500...6500 4980 UINT 3M 110
Bpewms AlB no HanpsxeHUto, € 0...36000 5 UINT 3M 111
Bpemsa AO no HanpsixeHuto, € 0...900 1 UINT 3M 112
Bpemsa AlB no Toky, ¢ 0...36000 5 UINT 3M 113
Bpemsa AO no ToKy, ¢ 0...900 1 UINT 3M 114
Bpewms AlB no molHocTH, € 0...36000 5 UINT 3M 115
Bpemsa AO no MoLwHOCTH, C 0...900 1 UINT 3M 116
Bpems AlB no yacToTte, € 0...36000 5 UINT 3M 117
Bpemsa AO no 4yacroTe, € 0...900 1 UINT 3M 118
KpaTtHocTtb AlB, n 0..4 1 UINT 3M 119
Bpewms cbpoca kpaTtHocTu AlB*, ¢ 0...600 60 UINT 3/M 120
Pene ynpaBneHus
0 — OTKMYEHO (BO3MOXHO yrpaBneHne vyepes
perucTp KoMaHa);
1 — pexum curHanusaumm™ (ynpaeneHue 4e- 0...2 2 UINT 3M 121
pes3 perucTp KomMmaHz 3anpeLueHo);
2 — pexum OorpaHuM4eHusi  MOLLHOCTU™**
(ynpaBneHue 4Yepes perucTp KoMmaHzg 3anpeLueHo).
RS-485
0 — Modbus RTU; 0...1 0 UINT 3M 122
1 — Modbus ASCII.
Modbus UID 1...127 1 UINT 3/M 123
CkopocTb obmeHa
0 —1200;
1 —2400;
2 —4800; 0...5 3 UINT 3/M 124
3 —9600;
4 — 14400;
5 —19200.
KOHTpOmb 4eTHOCTU U CTOMNOBbLIE BUTHI
0 - wer, 2 cron bura; 0...2 0 UNT | 34 | 125
1 —yerT, 1 cToOn OUT;
2 — HeyerT, 1 cTon 6uT.
MaponbHas 3awmta ModBus
0 — oTKII4YEHO™,; 0...1 0 UINT | 3M 126
1 — BKIKOYEHO.
3nayenvie napons ModBus A-Z, a-z,0-9 | admin | STRING | 3M 127-

134
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lpumeyaHus:

* Bpemsi, 4yepe3 komopoe o6Hynssemcsi cuemyuk kpamHocmu AllB.

** [lpu 803HUKHOBEHUU agapuu KOHmMakmbl 4 — 5 (pucyHok 1, no3. 3) 3aMbiKaromcsi.

*** [Iou 803HUKHOBEHUU agapuu KOHmMakmsbl 4 — 5 (pucyHok 1, no3. 3) paambikaromcsi.

“Ecnu «MaponbHasi 3awjuma ModBus» ekmo4yeHa (adpec 126, 3HayeHue «1»), mo Ons

docmyna K (hyHKyusiM 3anucu Heob6xo0umo 3anucamse npaeusibHoe 3Ha4eHue napoJisi o adpecam
127-134.

2.2 YcnoBuA 3kcnnyatauum
N3genve npegHasHayeHo Ans SKCnnyaTaumm B Crieqyowmx yCnoBusix:
— TemnepaTtypa okpyxatowen cpedbl oT MUHyc 35 go +45 °C;
— AtmocdepHoe gasnenne ot 84 oo 106,7 klla;
— OTHocuTenbHas BNaXxHOCTb Bo3ayxa (npu Temnepatype +25 °C) 30 ... 80%.

BHUMAHMUE!
N3penve He npeaHasHaYeHo Ans aKcnnyaTauum:
— B YCINOBUSIX 3HAaYUTENbHON BUGpaLuM 1 yaapoB.;
— B YCIOBUSIX BbICOKOW BNAXXHOCTHU;
— B arpeccuBHbIX cpedax C coaepXaHMeM B BO34yXe KUCIOT, LUenoYeit, U T. M., a Takke CUMb-
HbIX 3arpsi3HEeHUI (>)k1p, Macno, Nbifb U Np.).

Ecnn TemnepaTypa w3genuss nocre TPaHCMNOPTUPOBAHUS WU XPaHEHUs oTnM4aeTcs OT
TemnepaTtypbl cpefbl, MNpWU KOTOPOW npegnonaraeTcs aKchnyatauusi, TO nepen MNOAKIOYEHNEM K
3NEeKTPUYECKOW CETU BbIOAEPXUTE W3L4eNnue B YCMOBUSIX IKCMnyaTauumM B TedeHue ABYX 4acoB (T.K. Ha
anemMeHTax u3genvs BO3MOXHa KoHZeHcauums Bnarm).

2.3 ONMMUCAHUE U3OENUNA

2.3.1 Pexxum curHanusauum (Tabnuua 4, napametp «Pene ynpaBneHus», 3Ha4eHue «1»)

M3genve nocTossHHO n3mepsieT napameTpbl (HanpsKeHne, YacToTa, MOLLHOCTb, TOK) U CPaBHUBAET UX
CO 3Ha4YeHMAMU NapaMeTpoB, YCTaHOBMNEHHbIX [lonb3oBaTtenem. Ecnu 3HayeHus napameTpoB BbIXOOAT 3a
npeaensl, 3agaHHble Nonb3oBaTenem, KOHTakTbl 4 — 5 3ambikatoTca vyepes Bpemsa AO, No KOTOPOMY NPOU30-
Lina aBapus.

Nocne BoccTaHOBNEHUS 3HAYEHUW NapaMeTpoB KOHTaKThbl 4 — 5 pasMblkatoTcs Yepes spems AllB, no
KOTOPOMY Mpoun3oLLsia aBapus.

2.3.2 Pexxum orpaHuyYyeHuMa MowHocTn (Tabnuua 4, napametp «Pene ynpaBneHus»,
3HayYeHue «2»)

M3genve nocTossHHO n3mepsieT napameTpbl (HanpsKeHne, YactoTa, MOLLHOCTb, TOK) U CPaBHUBAET UX
CO 3Ha4YeHMAMU NapaMeTpoB, YCTaHOBMNEHHbIX [lonb3oBaTtenem. Ecnu 3HayeHnss napameTpoB BbIXOOAT 3a
npegensl, 3agaHHble Nonb3oBaTeneM, KOHTakTbl 4 — 5 pasmbikatoTcs Yepes Bpems AO, No KOTOpomy Mpo-
nsowna aBapusi.

[Mocrne BocCTaHOBMEHUS 3HAYEeHUN NapaMeTpPoB KOHTaKTbl 4 — 5 3amblkaloTcsa vyepes Bpems AlB, no
KOTOpPOMY NMpou3oLua aBapus.

Ecnu 3Ha4YeHue napamempa «Pene ynpaeneHus» paeHo «0», KOMMymauyusi pesie He NMpoucxo-
oum.

3 UCNOJIb3OBAHUE MO HA3HAYEHUIO

3.1 O6wme ykasaHus

M3genve He npeaHasHavyeHo 45151 KOMMYTauumn Harpy3ku npy KOPOTKUX 3aMblKaHUSAX.

B pexume curHanusauum us3genve OOMKHO  3KCnnyaTupoBaTbCs B CeTW,  3allMLLEHHON
aBTOMaTUYECKUM BbIKIOYaTENEM C TOKOM OTKNoYeHUs He bonee 63 A knacca «B».

Ona obecnedyeHnss HageXHOCTU ONEKTPUYECKUX COEAUHEHUA PEKOMEHAYEeTCS UCNoNb30oBaTb
MHOrOMPOBOSIOYHbIE MeAHble MPOBOAA, KOHLbI KOTOPbIX HEOOXOAMMO 3a4uCTUTb OT u3onaumm u obxaTtb
BTY/IOYHBbIMW HAKOHEYHUKaMMW.

B NMPOLIECCE BbINOJIHEHUA MOHTAXA HE OOMYCKAETCA OCTABJIATb OrOJIEHHbIE
YYACTKHM NMPOBOAA, BbICTYNAKLUME 3A NMPEAENDBI KNEMMHUKA.
CeueHve npoBoga Ans NoSKIIYEHNS KOHTPONMpyeMoro 060opynoBaHus 3aBUCUT OT ToKa (MOLLHOCTK)
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Harpysku, n JOMKHO OblITb:
— panaToka 10 A (2,3 kBT) — He meHee 1 MM
— ansa Toka 63 A (6,9 kBT) — He meHee 10 Mm2.

NMpn HeoGXxoaMMOCTU AoNyCKaeTcA ucnonb3oBaTb nNpoBofa ceyveHuem 0,5 — 1 mm2 ans noa-
KNOYEeHNUA NUTaHMA usgenusa (pUCyHokK 1, noas. 2).

3.2 NoaroToBKa K UCNornb30BaHUIO
3.2.1 O6wme ykasaHus
BHUMAHMUE!
BCE NOOKNKOYEHUA OOMKHbI BbINONMHATLCA NMPU OBECTOYEHHOM YCTPOUCTBE.

— OwnbKa Npu BbINOSIHEHUM MOHTAXHbIX PaGOT MOXeT BbIBECTU U3 CTPOA usgenve U Noakmnio-
YeHHble K HeMy Npubopbl.
— AnNA HageXHoro KOHTaKkTa Heo6xoAUMO NMPOU3BOAUTL 3aTSXKKY BUHTOB KNEeMMHUKa C YCUNUEM,
yKasaHHbIM B Tabnuue 1.
Mpn yMEHbLUEHNM MOMEHTA 3aTSHKKNM — MECTO COEANHEHMUSI HarpeeTCsl, MOXET ONfaBUTbCS KNEMMHUK
N 3aropeTbcsa NpoBoA. [Npu yBenmyeHnn MOMEHTA 3aTsHKKU — BO3MOXEH CpblB pe3bObl BUHTOB KIeMMHMKa
U1 NepexmmaHne NoacoeanHAemMoro nposoaa.

3.2.2 Ecnu usgenue ncnosnb3yeTcs B peXuMe CUrHanusaumm, nogkniovmTb M3genve B COOTBETCTBUM
C PUCYHKOM 2.

PekomeHOyemcsi Hacmpoumb u3denue O0Ons pabombl e pexumMe KOMOUHUPOBaHHO20
usMepumersisi NnapaMempoe cemu U u3Mepumesisi Nnapamempoe Hazpy3ku (mabnuua 4, adpec 121,
3Ha4yeHue «0») unu 8 pexxum cuaHanu3layuu (mabnuuya 4, adpec 121, 3HayeHue «1»).

Ecnu nsgenve ncnonb3yeTcs Kak orpaHu4MTENb MOLLHOCTM, NOAKMYNUTL U3AeNnve B COOTBETCTBUN C
PUCYHKOM 3.

PexkomeHdyemcsi Hacmpoumb u3denue Onisi pabombl 8 pexumMe Oo2paHUYeHUss MowHocmu
(ma6nuuya 4, adpec 121, 3HavyeHue «2»).

[na ncnonb3oBaHWs N3Oenns B peXMMe NMPUOPUTETHON Harpy3ku, HEOBXOAMMO NPOM3BECTU NOAKIIO-
YeHue CornacHO pUCYHKY 4.

3.2.3 MogkntounTtb kabenb coeguHeHnst ¢ ceTbto Modbus (kabenb BUTbIX nap kateropumn Cat.1 unu
Bbilwe) Kk knemmaM «RS-485» n k cetn Modbus (Mnn Hanpamyto K yCTPOCTBY C MHTepdencom RS-485).

MpumeyaHmne — KOHTAKT «A» AnNA nepefavym HEMHBEPTUPOBAHHOIO CUrHana, KOHTakT «B» — gns
MHBEPTUPOBAHHOIO CUrHana.

3.2.4 lNpoBepnTb NPaBUbHOCTb MOAKMOYEHMS COMNTAaCHO CXeMaM, yKa3aHHbIM Ha PUCYHKE 2, PUCYHKe
3 1 pUCYHKe 4.
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LWwHa modbus RTU (ASCII)

A+
1
He Gonee 2A |
Fault / Power R
AR/Relay =
RS-485 @
OoM-121
Ry Iy Oy O Yy S
QF1 i i
L N S
| Harpyska
230-240B/50Ty \ no 14 kBA
q :

QF1 - asTOMaTHYECKMIA BLIKNIOYATENL (NpedoxpaHuTens) 63 A knacc B
PVIOyHOK 2 — Cxema NOAKIYeHNA n3genna B pexmme curHannsaumm

LLvHa modbus RTU (ASCII)

A+

L

B-

| |
222022

5 6 Ar L B
o1,

—rT)
‘R

Fault / Power Wl
“AR/Relay ma

RS-485 =
OoM-121
)
./
1 2 3

QF1

L \
1
230-240B/50 Ty N

N

@ \ @ Harpyaka

C\ e
NG
Ao 14 kBA

QF1 - aBTOMaTU4eCKUIM BbIKNOYaTENb (NpefoxpaHuTens) 63 A knacc B

PucyHok 3 — CxeMa noakntoveHns B peXXume orpaHUYeHnst MOLLHOCTU
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LLnHa modbus RTU (ASCII)

A+

L

B-

2 5 6 A+ L B-

.

& °R A2

Fault/ Power mll
"AR/Relay mm
RS-485 ®

[y

Harpyska
no 7 kBA

OM-121

He npuoputeTtHas Harpyska

QF1 O QO QO
L \\
|
230-240B /50 Iy N\

N

Harpyska
no 7 kBA

—-

MpriopuTeTHasi Harpyska

QF1 - aBTOMaTU4eCKuii BbIkNO4aTENb (NpegoxpaHnTens) 63 A knacc B

PucyHok 4 — Cxema NoaKnioYeHust B pexxnMe NpruopuTETHON Harpysku

4 Ucnonb3oBaHue usgenus

4.1 Obowume cBeneHun

BknounTb HanpsxeHve NUTaHusa aBToMaTU4eckuM Boblknoyatenem (QF1).

Mocne nogaym nuTaHuA 3aropsTcs nHamkaTopbl «Power», «Relay», «RS-485» (pucyHok 1, nos. 6, 7,
8) Ha 0.5 c. Yepes 0.5 c. ungukatopbl «Relay» n «RS-485» noracHyt. OM-121 HayHeT namepsTb NapameTpbl
ceTu (HanpshkeHue, 4acToTy), a TakKe MOLLHOCTb U TOK Harpysku.

[ns nsameHeHns kaknx-nmbo napameTpoB HEOOXOOMMO:

—3arpy3utb  nporpammy [laHenn  ynpaeneHus  OM-121 no agpecy http://novatek-

electro.com/uk/programmnoe-obespechenie.html unu nobyto apyryto nporpammy, NO3BOMSOLLYIO pa-

6otatb ¢ npotokonom ModBus RTU/ASCII;

— NOAKMNIOYNTLCS K M3aenno vyepes nHtepdenc RS-485;

— BbIMOMHUTb HEO6X0AMMbIEe HAcTponkn napameTpos OM-121.

Bo Bpems obmMeHa aaHHbIMK HamKkaTop «RS-485» muraet, nHade nHgmkatop «RS-485» He ropuT.

4.2 Pexxumbl paboTbl

4.2.1 Pexxum curHanmsauum

4.2.1.1 HopmanbHas pa6oTa uspgenus

Bo Bpems HopmanbHon paboTbl n3genve oTCnexmnsaeT napameTpbl CETU U CPaBHMBAET UX CO 3HaYe-
HUSIMW NapamMeTpoB, YCTaHOBNEHHbIX [lonb3oBaTenem.

Ecnu kakon-nnmbo n3 napameTpoB BbIXOAMT 3a Npedensl, ycTaHoBNeHHble [lonb3oBaTenem, nsgenve
NepexoauT B PEXUM «aBapumny».

Mpn pa3oMKHYTbIX KOHTaKTax pene (pMcyHok 1, nos. 3) - unaunkatop «Relay» He ropuT.

4.2.1.2 PaboTa nsgenusa npm aBsapum

B pexume aBapum nsgenve HaumHaeT oTcdeT BpemeHu 3agepxkn AO, npu aTom nHgukatop «Relay»
nepuogmyeckm BcnbixmaeT (Ha 0,2 c.).

Mocne okoH4yaHusa BpeMeHn AO, nsgenune 3aMKHET KOHTaKTbl 4 — 5, 3aroputcs nHgukatop «Relay» un
HadHeTcs oTcyeT BpemeHu AlB no aBapunHomMy napameTpy.

Bo Bpems oTcyeTa Bpemenun AlNB nngukatop «Relay» nepunoguyeckm racHeT (Ha 0,2 c).

Mocne okoHyaHusi BpemeHu AlNB, ecnu KOHTponupyembli napameTp B AONYyCTUMbIX npegenax,
n3genve pasoMKHET KOHTakTbl 4 — 5 n nHgukaTtop «Relay» noracHeT.

Ecnu nocne otcyeta AlB aBapusi He ucyesna, niamkatop «Power» (pucyHok 1, nos. 6) 6yget mu-
ratb ¢ nepuoguyHocTeio 0.1 c.

Ecnn «KpatHocte AlB» (agpec 119) yctaHoBneHa 6onee 1 n aBapusi NOBTOPHO NPOM3OMAET 3a
BpeMsi, MeHbluee, 4YyeM «Bpemsa cbpoca kpatHoctu AlNB» (agpec 120), cyetynk kpatHoctu AlB
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yBenuuntca Ha 1.

Ecnn aBapun He BO3HMKanu 3a Bpemsi, bonbluee, yem «Bpemsi copoca kpatHocTn AlB», cyeTumk
kpaTHocTu AlB obHynntca. Ecnu cuetunk kpatHocTn AlMNB goctur 3HadveHus «KpatHoctb AlNB» (agpec 119)
1 Npoun3oLuna aBapus, usgenue 3abnokmpyet paboty pene (AlB He npousonger).

UTto6bl 06HYNNTL cyeTumk kpaTHoCTU AlNB HeobGxoamMmo nepesarpy3nTb usgenue (Haxatb U yaepxu-
BaTb KHOMKY «Reset» B Te4eHumn 2 c., Nocre 4Yero oTnyCTUTb KHOMKY).

4.2.2 Pexxnm orpaHnyYeHusi MOLHOCTH

4.2.2.1 HopmanbHas paboTta usgenusa

B pexunme orpaHu4eHus MOLLHOCTM u3genue oTCnexuBaeT napameTpbl CeTU U CPaBHUBAET UX CO
3Ha4YeHUAMU NapaMeTpoB, YCTaHOBIEHHbIX [onb3oBaTenem.

Ecnu kakon-nnbo n3 napameTpoB BbIXOAMT 3a Npeaensbl, yCTaHoBNEHHbIe [lonb3oBaTenem, nsgenve
NepexoauT B PEXNM «aBapumy.

4.2.2.2 PaboTa nsgenus npm aBsapum

B pexxume aBapun nsgenue HauymMHaeT oTcyeT 3agepxkn Bpemenn AO, npu aTom nHgukatop «Relay»
nepuogmyeckm racHet (Ha 0,2 c.).

Mocne okoHuyaHusa BpemeHn AO nsgenne pasoMKHET KOHTaKTbl 4 — 5, nHamnkaTop «Relay» noracHeT n
HadHeTcs oTcyeT BpemeHu AlB no aBapunHomMy napameTpy.

Bo Bpems oTcyeTa Bpemeru AlNB nnaukatop «Relay» nepunoguyeckun BenbixmsaeT (Ha 0,2 c.).

Mocne okoH4aHus BpemeHun AlB, ecnu KoHTponupyembld napameTp B LOMNYCTUMBIX npefenax,
nsgenue 3aMKHeT KOHTakThl 4 - 5, a uHamkaTop «Relay» 6yget ropeTb HenpepbIBHO.

Ecnu nocne otcuyeta AlB aBapusa He wucuyesna, nHamkatop «Power» (pucyHok 1, nos. 6) Gyaer
MuraTb ¢ nepuoamyHocTbio 0.1 c.

Ecnn «KpatHocte AlB» (agpec 119) yctaHoBneHa 6onee 1 n aBapusi NOBTOPHO NPOM3OMAET 3a
BpeMsi, MeHbluee, 4yeM «Bpemsa cbGpoca kpatHoctu AlNB» (agpec 120), cyetynk kpatHoctu AlB
yBenuuntca Ha 1.

Ecnn aBapum He BO3HMKanu 3a Bpems, bonbluee, Yyem «Bpemsa cbpoca kpatHocTn AlB», cyeTumk
kpaTtHocTu AlB obHynntca. Ecnu cuetunk kpaTtHocTn AlMNB goctur 3HadveHus «KpatHoctb AlNB» (agpec 122)
1 Npoun3oLuna aBapus, usgenue sabnokmpyet paboty pene (AlB He npounsonger).

Utobbl OGHyNuTb cyeTumk KpaTtHocTu AlNB HeobGxoaumo nepesarpy3unTb usgenne (HaxaTtb U
yaepxuBaTb KHOMKY «Reset» B TedeHuun 2 c., nocne 4yero oTnyCcTUTb KHOMKY).

4.3 MNepesanyck n3penusa n copoc Ha 3aBoACKUe YCTaHOBKM

B cnyyae, ecnun Tpebyetca nepesanyctuTb usgenue, HeobGXoAMMO HaxaTb U yOepXuBaTb KHOMKY
«Reset» B TeueHue 2 c.

Ecnu TpebyeTca BOCCTaHOBUTL 3aBOACKME HACTPOWKM u3genus, Heobxo4MMo HaxaTb U yaepXuBaTb
kHomMKy «Reset» 6onee 10 c.

4.4 Pa6boTa ns3genua B pexvme NpuopuTeTHON Harpy3km

Ecnn nsgenve nogknoyeHo B COOTBETCTBUMN C PUCYHKOM 4 («Cxema NOAKMoYEHNs1 B PEXMME MPUo-
PUTETHOW Harpysku»), NPy MNPEBbILEHNUN 3HAYEHUSI KOHTPONMPYEMOro napameTpa WU3genuve OTKIMIYUT He
NPUOPUTETHYIO Harpy3ky 4yepes3 Bpems AO No KOHTPONMMpPyeEMOMY MapamMeTpy M 3anyCcTUT OTCYET BPEMEHU
AlB no stomy napameTtpy. lNocne 3aBeplueHuss otcyeTa BpeMmeHu AlB, ecrniv 3HayeHue KOHTPONUpyemoro
napameTpa cTano HWXe 3Ha4yeHus1 ycTaHoBneHHOro [lonb3oBatenem, M3genue BKAKYUT HENPUOPUTETHYHO
Harpyaky.

4.5 PaboTa uspenus

HanbHelwee onucaHue pabomsi u3zdenusi noopasymesaem pabomy e pexume o2paHUYeHUs
MowjHoCcmu.

4.5.1 KoHTpOonb HanpsXeHus

4.5.1.1 KoHTponb HanpsXeHUs1 N0 BepXHEeMY nopory

Ecnu BKnoYeH KOHTPONb HanpsbkeHus no BepxHemy nopory (agpec 100, 3HavyeHne napameTpa «1»),
n3penne cpaBHMBaET N3MEPEHHOE 3HAYEHNE HANPSXKEHUSA CETU CO 3HAYEeHMEM, YCTAHOBIEHHbIM B NapaMeT-
pe «BepxHuin nopor HanpsbxeHusa» (agpec 101).

B cnyyae npeBblleHnst 9TOro napameTpa, u3genne pasoMKHET KOHTakTbl 4 — 5 yepes Bpemsa AO no
HanpskeHuto (agpec 112), npu atom nngukatop «Relay» nepmnoanyeckn racHet (Ha 0,2 c). HauHeTcs oTcueT
BpemeHun AlB no HanpshkeHuto (agpec 111).

Mo okoH4yaHuMm oTcdeTa BpemeHu AlB no HanpsbkeHuto (agpec 111) m3genue 3aMKHET KOHTaKTbl
4 — 5, ecnv HanpskeHNsa CeTU CTano MEHbLUMM UMM PaBHbIM 3HaYeHUO «BepxHui Nnopor Hanps>keHnsa» Mu-
HYC rMcTepes3nc No HaMNpPsHKEHMIO.
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4.5.1.2 KoHTponb HanpsixkeHUs1 N0 HUXKHEMY nopory

Ecnu BKMoYeH KOHTPONb HanpsbkeHusa No HwkHemy nopory (agpec 100, 3HayeHne napameTpa «2»),
nsgenne cpaBHUBaeT N3MEPEHHOE 3HAYEeHUEe HaMNPSXKEHUA CeTU CO 3Ha4YeHMeM, YCTaHOBIEHHbIM B NapamMeT-
pe «HwkHWn nopor HanpsxeHus» (agpec 102).

Ecnn HanpsXeHWe ceTu CTano MeHbLle aTOro napameTpa, usgenve pasoMKHeT KOHTaKkTbl 4 — 5 yepes
Bpemss AO no HanpsikeHuto (agpec 112), npu atom nHgukatop «Relay» nepuoguyeckn racHet (Ha 0,2 c).
HauHeTcsa otcuet Bpemenun AlB no HanpsbkeHuto (agpec 111).

Mo okoH4aHunM oTcyeTa BpemeHu AlNB no HanpsxeHuto (agpec 111) usgenve 3amKHET KOHTaKTbl
4 - 5, ecnun HaNpsbKeHUsA ceTn ctano 6onbWMM NN paBHbIM 3HAYEHUIO «HWKHUI NOPOr HaNPsXKEHUsI» NITOC
rMCTEPE3NC Mo HaMPSPKEHNIO.

4.5.1.3 KoHTponb HanpsxXeHUs1 N0 BepXHEMY U HUXKHEMY noporam

lMpn KOHTPOMNE HaNPSKEHNSA MO BEPXHEMY U HUXKHEMY NMOporam nsgenve pabotaeT aHanorm4yHoO NyHK-
Tam4.3.1.11n4.3.1.2.

4.5.2 KoHTpOsnb ToKa

Ecnu BkntoueH koHTponb Toka (agpec 104, 3HayeHne napameTpa «1»), u3genve cpaBHUBaET U3Me-
peHHOEe 3HaYeHne Toka CO 3Ha4YeHneM, yCTaHOBIEHHbIM B napameTpe «[lopor Toka» (agpec 105).

Ecnu nsmepeHHoe 3HayeHune Toka ctano 6onblue 3Toro napameTpa, usgenue pasoMKHET KOHTaKThbl
4 — 5 yepes Bpema AO (agpec 114), npu atom nHgukatop «Relay» nepnognyecku racHet (Ha 0,2 c), Hauu-
HaeTcsa oTcyeT BpeMeHn AlB (agpec 113).

Mo okoH4aHun oTcyeTa BpemeHn AlB mnspgenue 3aMKHET KOHTaKTbl 4 — 5, ecniv TOK cTasmi MEHbLUEe
3Ha4yeHna «lopor Tokax.

4.5.3 KOHTpOsb MOLHOCTHN

Ecnun BkntoyeH KoHTponb MowHocTu (agpec 106, 3HayeHne napameTpa otnmyHoe ot 0), nsgenve
CpaBHMBaET M3MEPEHHOE 3Ha4YeHMe MOLLHOCTM CO 3Ha4YeHWeM, YCTaHOBIIEHHbIM B NapameTpe «[lopor moLy-
HocTu» (apgpec 107).

Ecnu namepeHHoe 3HavyeHne MoLHOCTM cTano 6onblle 3Toro napameTpa, u3genve pa3oMKHET KOH-
TakTbl 4 — 5 yepes Bpema AO (agpec 116), npu aTom uHgmkaTop «Relay» nepmnognyeckn racHeT, Ha4YMHaeTCA
otcyeT Bpemenun AlB (agpec 115).

Mo okoH4YaHUKU oTcyeTa BpemeHu AlB usgenne 3amkHET KOHTaKTbl 4 — 5, ecrniv UsMepeHHoe 3Haye-
HMEe MOLLHOCTU CTano MeHblue 3HavyeHus «llopor MOLHOCTUY.

lMpumevaHue — U3denue aHano2u4YHO KOHMpPoOJIUpyem ece eudbl MowHocmel (MOJHYK, akK-
MUBHYI0 U peakmueHYHo).

4.5.4 KOHTpOsnb 4acToThbl

4.5.4.1 KOHTpOnb 4acToTbl MO BEPXHEMY nopory

Ecnu BkntoYeH KOHTPOIb YacToTbl CeTW N0 BepxHeMy nopory (agpec 108, 3HavyeHne napameTpa «1»),
nsgenve cpaBHMBaeT U3MEpPEHHOe 3HaYeHWe 4YacToTbl CETU CO 3HaAYeHMEeM, YCTaHOBMEHHbLIM B napameTpe
«BepxHuit nopor yactoTbl» (agpec 109).

Ecnu namepeHHoe 3HadyeHMe 4acToTbl CeTU cTano Bornblue 3Toro napameTpa, usgenue pasomMkKHeT
KoHTakTbl 4 — 5 yepes Bpems AO (agpec 118), npu atom ungukatop «Relay» nepmnoanyeckn racHeT (Ha 0,2
c¢). Nocne okoH4YaHus oTcdeTa BpemeHn AO HaunHaeTcsa otcyeT BpemeHun AlNB (agpec 117).

Mo okoH4YaHuK oTcyeTa BpeMeHu AlB nagenue 3amkHeT KOHTakTbl 4 — 5, ecnun M3MepeHHoe 3Hade-
HWe YacTOTbl CETM CTaN0 MEHbLUUM UMW PaBHbIM 3HAYEHUIO «BepxHuiA nopor 4acToTbI».

4.5.4.2 KOHTpOSb 4acTOTbl NO HUXKHEMY Nopory

Ecnn BKNOYEH KOHTPOSb YacTOTbl CETU NO HkHEMY nopory (agpec 108, 3HaueHne napameTpa «2»),
nsgenve cpaBHMBaeT U3MEpPEHHOe 3HaYeHWe 4YacToTbl CETU CO 3HaYeHMEeM, YCTaHOBIIEHHbLIM B napameTpe
«HwxHUM nopor 4YactoTbl» (agpec 110).

Ecnu nsmepeHHoe 3HavyeHue 4acToTbl CETW CTaro MeHblle 3TOro napameTpa, usgenue pasomkHeT
KoHTakTbl 4 — 5 yepe3 Bpema AO (agpec 118), npu atom uHaukatop «Relay» nepuogudeckum racHet
(Ha 0,2 c). NMocne okoH4YaHus otcyeTa BpeMeHn AO HaumHaeTca otcyeT Bpemenun AlNB (agpec 117).

Mo okoH4YaHuK oTcyeTa BpeMmeHu AlB nagenue 3amkHeT KOHTakTbl 4 — 5, ecnn M3MepeHHoe 3Hade-
HWe YacTOoTbl CETM CTano 6ONbLUMM UM PaBHbIM 3HAYEHUIO «HDKHMIN NOPOr YacTOTbI».

4.5.4.3 KOHTpOSb YacTOThbl N0 BEPXHEMY U HUXXHEMY noporam
Mpn KOHTpOMe 4acToThbl MO BEPXHEMY U HWXKHEMY Nnoporam msgenve pabotaeT aHanormyHo MyHKTam
4341n4.34.2.
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4.6 Pa6oTta ¢ nntepcencom RS (EIA/TIA)-485 no npoTtokony MODBUS

4.6.1 O0Lwme nonoxeHms

OM-121 nosBonseT BLINOMHATL OOMEH JAHHbIMM C BHELUHUMW YCTPOMCTBaAMM NO NOCreaoBaTenbHo-
My uHtepdency RS (EIA/TIA)-485 no npotokony MODBUS c orpaHu4eHHbIM HabopoM KomaHa (nepedeHb
noaaepXxmBaemMbiX yHKUMIA NpuBeaeH B Tabnuue 5).

Mpn nocTpoeHun ceTn UCNOoNb3yeTCs MPUHLMN OpraHM3auun BedyLuin — BeOOMbIN, rae B KayecTBe
Begomoro Bbictynaet OM-121. B ceTn MOXET NPUCYTCTBOBaTb TOSIbKO OA4MH BeOyLUIA y3ern N HECKOMbKO Be-
OOMbIX y3noB. B kauecTBe BeayLLero yana BbICTynaeT NepcoHasnbHbIN KOMNbOTEP NMB0 Nporpammupyembii
normnyecku KoHtpornnep. Npu gaHHOW opraHM3auun MHUMLMATOPOM LMKIIOB OOMeHa MOXEeT BbICTynaTb WUC-
KNioYMTENbLHO BeOYLUNA y3en.

3anpochbl BegyLero ysna — uHanBmayanbHble (agpecyemMble K KOHKpeTHoMy m3genuio). OM-121 ocy-
LLeCTBAIOT nepegady, oTBevas Ha MHAMBMAYarnbHbIE 3anpockl BeayLero ysna.

Mpn obHapyxeHun ownboK B NOMy4YeHUM 3anpocoB, SIMBO MpuU HEBO3MOXHOCTWU BbIMOSTHEHUS MOMy-
YeHHow komaHabl, OM-121, B kayecTBe oTBeTa, reHepupyeT coobLieHne o6 owmnbke (Tabnuua 8).

Agpeca (B 4eCATUYHOM BMAE) PEMNCTPOB KOMaHA U UX Ha3HavyeHne npveeaeHsl B Tabnuue 6.

Agpeca (B oecaTM4HoOM BuAe) ONONHUTENBbHbIX PETUCTPOB U UX Ha3HayYeHue NpuBeaeHbl B
Tabnuue 7.

Tabnuua 5 — lNepeyeHb nogaepxmBaeMblx PyHKLNIA

®dyHkuums (hex) HasHauveHue MpumeyaHue
0x03 UTeHne OHOro UNn HECKONLKUX PErMCTPOB Makcumym 125
0x06 3anncb 0HOro 3HA4YEeHUs1 B PETUCTP -——-

Tabnuua 6 — Pernctp komaHg

HasBaHue OnucaHue 3M ?D‘qgg(;
Koabl komana:
0xA4F3 — nepesanyck npnbopa;
0x37B6 — BKMOYUTL perie Harpysku;
0x37B7 — OTKMOYNTL pene Harpysku;
PerncTp KoMaH 0xD351 — cbpoc cHeTUnKa akTMBHOWN SHEPIUK; 3/ 50

0xD352 — cbpoc cHeTUnKa peakTMBHOW IHEPruu;
0x472C — 3anncaTb HAaCTPOWKM B 9HEProHE3aBMCUMYIO Na-
MSATb;
0x4757 — 3arpy3nTb HaCTPOWMKU U3 SHEProHe3aBUCUMOM Na-
MATW.
[na goctyna K oyHKUMAM 3anucy YCTaHOBUTbL BEPHbLIN Naposib
(3Ha4yeHmre no ymon4yaHuo — “admin’).
[ns 3anpeta gyHKUUIA 3anucu ycTaHoBUTb noboe 3HadeHune,| 3 51-59
OTNMYHOE OT napons.
Honyctnmble cumBonsbl: A-Z; a-z; 0-9.

Bsopg napons Modbus
(8 cumeonos ASCII)

MpumeyvaHus:
— 3/M - Tvn gocTtyna K perncTpy 3anuchb / YTeHue;
— appec Buaa “50” o3HavaeT 3HadeHue 16 6ut (UINT);
— appec Buga “51 — 59” o3HavaeT AnanasoH 16 GUTHLIX 3HAYEHWIA.

Tabnuua 7 — JlononHuTeNbHbIE PErUCTpPbI

Appec
HasBaHue OnucaHue 3M (DEC)
MpaeHTudukatop NpoeHTndukatop nsgenus (3HaveHune 19) Y 0
Bepcust Mukponporpamuel o411 = 01T 8 L 1.0 Y 1
P ponporp 6UT 7 — 61T 0 0 '
0 — pene HarpysKku BKITHOUYEHO;
out 0
1 — pene Harpysku OTKMYEHO.
Per1cTp cocTosHIS 6T 1 0 — HeT rmobanbHOM BNOKNPOBKY; Y 56
1 — ecTb rnobanbHasa 6noknpoBka.
61T 2 0 — HeT NpEeBbILLEHNS HANPSKEHNS;
1 — eCTb NpeBbILIEHNE HaNPSKEHMS.
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6T 3 0 — HeT pe3Koro NPEeBbILEHUS HaNPsXXeHWs;
1 — ecTb pe3Kkoe NpeBbILEHNE HANPSHKEHWS.
6uT 4 0 — HeT CHWXeHUS HanpsXXeHus;
1 — eCTb CHWXEHME HaNpPsHKEHUS.
61T 5 0 — HET Pe3Koro CHKEHUSA HanpsXKeHus;
1 — eCTb pe3Koe CHWXKEHME HaNPSHKEHUS.
0 — HeT nNpeBbILIEHMSA TOKA;
out 6
1 — eCcTb NpeBbIlWEHNE TOKA.
6uT 7 0 — HeT NpeBbILLIEHNSA MOLLHOCTY;
1 — ecTb NpeBbIEHNE MOLLHOCTH.
0 — HeT npeBbILEHMS YacTOTbI;
out 8
1 — eCTb NpeBbIEHNE YaCTOThI.
0 — HET CHMXeHMA 4acTOoTbl;
out 9
1 — eCTb CHWXEHWE YacToThl.
0 — cuet AlB no HanpsKeHUIO 3aBEPLLIEH;
6ut 10
1 — nget cyeT AlB N0 Hanps>KeHUIo.
0 — cueT AO No HanpsPKeHUHO 3aBEPLLEH;
out 11
P 1 — nget cyeT AO No HaNPSXKEHWIO. _
€MnCTp COCTOAHA 0 — cuet AT1B no Toky 3aBepLLEH; 56
out 12
1 — npget cyet AlB no Toky.
6uT 13 0 — cyeT AO No TOKy 3aBepLLEH;
1 —nget cyet AO no Toky.
0 — cuet AlB nNo MOLLHOCTM 3aBEpLLEH;
out 14
1 — npet cyet AlNB nNo MmouHOCTH.
0 — cueT AO N0 MOLLIHOCTU 3aBEPLLIEH;
ouT 15
1 — npet cyet AO NO MOLLHOCTW.
0 — cuet ATB no 4YacTtoTe 3aBepLLUEH;
out 16
1 — npet cyet AlB no 4acrtorTe.
0 — cueT AO no yacToTe 3aBepLUEH;
out 17
1 — npet cyet AO no vyacrorTe.
0 — cuet kpaTHOoCTK AlB 3aBepLUeH;
out 18
1 — nget cyet kpaTtHocTm AlB.
BuT 19 0 — HeT neperpysku no TOKy;
1 — eCcTb neperpyska no Toky.
OuTbl ¢ 20 no 29 3ape3epBUpPOBaHbI
out 30 |1 — noBpexaeHne HacTpoek B EEPROM.
6uT 31 |1 — npnbop He KanMbpoBaH.
CueTtumk kpaTHocTn AlNB Y
Bpemsi cbpoca cueTymnka cek 8
KpaTHoCcTUK AlB '
Bpemsa AlB no Hanpsike- cek. 4 9
HUIO
Bpemsi AO no HanpsiKeHUto | Cek. Y 10
Bpewms AlB no Toky CEK. Y 11
Bpemsi AO no Toky CEK. Y 12
Bpems AlB no MOLLHOCTN | Cek. Y 13
Bpemst AO no MOLLHOCTM | CEK. Y 14
Bpems AlB no yactote |cek. Y 15
Bpemst AO no yactoTte CEK. Y 16
3HayeHne HanpskeHus  |[x10 B Y 17
3HayeHve Toka x10 A Y 18
MNonHas, BA Y 19
3HavyeHne MOLHOCTU AkTnBHas, BT Y 20
PeaktnsHas, BAp Y 21
CUETUMK SHEDIM AktneHasa x100 Bt Y 22:23
P PeaktnsHas x100 BAp Y 24:25
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MpogomkeHne Tabnuupl 7

KoadpdpmumeHT moHoctn | x1000 Y 26
3HayeHne 4YacToThl x100 Ny Y 27
MpumeyvaHus:

— 3/M - Tvn gocTtyna K perncTpy 3anuch / YTeHue;
— agpec Buga “1” o3Havaet 3HayeHue 16 6ut (UINT);
— apgpec Buaa “8:9” osHavaet 3HayveHve 32 6uta (ULONG).

4.6.2 dopmaTbl COOOLLEHUN

MpoTokon obmeHa umeeT 4eTkO onpepeneHHble dopmatbl coobweHunn. CobniogeHmne dopmaTtoB
obecne4yrBaeT NPaBUNbHOCTb U YCTOMYMBOCTb PYHKLMOHMPOBAHUS CETH.

4.6.2.1 ®opmart 6amnTa

OM-121 HacTpamBaeTca Ha paboTy ¢ ogHUM 13 ABYX hopmaToB GanT AaHHbIX: C KOHTPONeM napute-
Ta (pPUCyHOK 5) n 6e3 KoHTponsa napuTteTa (PUCYHOK 6). B pexxnme paboTbl ¢ KOHTPONEM nNapuTeTa ykasbiBa-
eTcd TaKke TUN KOHTpons: no YetHoctu (Even), nnbo no HeveTHocTn (Odd). Nepenava GUT AaHHbIX BbINOS-
HAeTCs Mnaawumm Gutammn Bnepes.

Mo ymonuaHuio (Mpy U3roToBfEHUN) n3genve HacTpanBaeTcs Ha paboTy 6e3 KOHTponsa naputeTa u ¢
OBYMS CTOMNOBbLIMU BUTamu.

‘ ‘ | K 8 61T OaHHBIX )@ L
c#apT our BuT naputeta cton 6UT

PucyHok 5 — ®opmat 6ainTa ¢ KOHTporem naputera.

‘ ‘ ‘ K 8 OUT gaHHbIX y i L
crapT BuT 2 cTon 6uTa

PucyHok 6 — ®opmat Ganta 6e3 koHTponsa naputeTa (2 cton 6uta).

Mepepada 6anT ocyuwiecTenseTca Ha ckopocTtax 1200, 2400, 4800, 9600, 14400 n 19200 6uT/c. Mo
YMOSYaHM1IO, NP N3roTOBMEHWMU, U3aenue HacTpamBaeTca Ha paboTy co ckopocTbto 9600 6ut/c.

lpumeyaHue — dna pexxuma MODBUS RTU nepedaemcsi 8 6um OaHHbIx, a dna pexxuma MODBUS
ASCII nepedaemcsi 7 6um daHHbIX.

4.6.2.2 dopmart Kagpa

[nvHa kagpa He moxeT npeBbiwaTb 256 6ant ans MODBUS RTU u 513 6aint ana MODBUS ASCII.

B pexvume Modbus RTU koHTponb Hayana n oKoHYaHus Kagpa ocywecTBnaeTcs npu noOMOLLM UH-
TepBanoB MOnyaHus, 4JIMHOM He MeHee BpeMeHun nepefadn 3.5 6ant. Kagp gomkeH nepegaBaTbCs Kak He-
npepbIBHLIN NOTOK 6anT. MNpaBMNbHOCTb NPUHATUA Kagpa AOMOSHUTENBHO KOHTPONMPYETCH NMPOBEPKON KOH-
TponbHow cymmbl CRC.

Mone agpeca 3aHMMaeT ogvH 6anT. Agpeca Be4OMbIX YCTPOUCTB HaxoasaTcs B AvanasoHe ot 1 go

247.
Ha pucyHke 7 npeactasneH oopmat kagpa RTU.
nHTepBan Anpec | Koa coyHkummn | [OaHHble VHTEpBan
Mon4aHus MosYaHus
> 3.5 Gaitta | 1 6ant 1 6ant 0o 252 Gant 2 bavita > 3.5 Baiita

PucyHok 7 — ®opmart kagpa RTU

B pexnme MODBUS ASCII koHTpOnb Hadana u OKOH4YaHMs Kagpa OCYLLEeCTBNSETCS Npu NoMOoLn
cneunanbHbix cnmsosos (cumeon (' 0x3A) — anga Havana kagpa; cumBonbl (‘CRLF 0xODOx0A) — ans OKoH-
YaHusa kagpa). Kagp gomkeH nepefaBaTbCsa Kak HenpepbiBHbIM NOTOK 6anT. [NpaBunbHOCTb NPUHATUS Kagpa
OOMNOSHUTENBbHO KOHTPONMPYETCS NPOBEPKON KOHTPONbHON cyMmbl LRC.

lMone agpeca 3aHMMaeT gBa GanTta. Agpeca Be4OMbIX YCTPOMCTB HaxogsTCca B gmanasoHe oT 1 go
247.
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Ha pucyHke 8 npencrasneH hopmat kagpa ASCII.

: Appec | Koa dbyHkuumn HOaHHble CRLF
1 Gaiir 2 Gaiit 2 Gait 0 504 GaiT 2 GaiiTa 2 baitra

PucyHok 8 — ®opmat kagpa ASCII

lMpumeyvaHue — 8 pexume MODBUS ASCII kax0bili 6alim daHHbIX KoOupyemcsi d8ymsi balimamu
ASCII kola (Hanpumep: 1 batim daHHbIx 0x25 kodupyemcs 0s8yms batimamu ASCII koda 0x32 u 0x35).

4.6.3 N'eHepaumsa N npoBepKa KOHTPOSIbHON CYyMMbI

MNepepatowee ycTponcTBO hopMUpyeT KOHTPOMbHYO CyMMy Ans Bcex 6avT nepegasaemoro coob-
weHund. OM-121 aHanormyHbIM 06pa3om OpPMUPYET KOHTPOSMbHYIO CyMMY A5l BCcex 6anT NpUHATOro coob-
LLIEHMS U CPaBHMBAET €€ C KOHTPOMbHON CYMMOW, NPUHATON OT nepejatoLlero yctponcTaa. Npu HecoBnage-
HUM CCPOPMMPOBAHHOM KOHTPOSTbHOM CYyMMbI U MPUHATON reHepupyeTcs cooblieHme o6 owmnbke.

4.6.3.1 N'eHepauus KoHTponbHOW cymmbl CRC
KoHTponbHasi cymma B coobuieHun nepepaetcsa mnagwmm 6aWtom Bneped, npeacraenseTr cobown
LMKNUYECKUN NPOBEPOYHBIN KO HA OCHOBE HenpuBoanmoro nosimHoMma 0xA001.

Moanporpamma doopmmnpoBaHnst KOHTporibHON cymMbl CRC Ha s13bike Cut:

1:  uint16_t GenerateCRC(uint8_t *pSendRecvBuf, uint16_t uCount)
o

3 cons uint16_t Polynom = 0xA001;

4 uint16_t crc = OxFFFF;

5: uint16_t i;

6: uint8_t byte;

7: for(i=0; i<(uCount-2); i++){

8 crc = crc ™ pSendRecvBufli];

9 for(byte=0; byte<8; byte++){

10: if((crc& 0x0001) == 0){
11: crc =crc>> 1;

12: Jelse{

13: crc =crc>> 1;

14: crc = crc ™ Polynom;
15: }

16: }

17: )}

18: returncrc;

19: }

4.6.3.2 NeHepaumsa KOHTposibHOM cymmbl LRC
KoHTponbHasi cymma B coobuieHun nepepaetca ctapwumm 6anTom Bnepegu, npeacrtaenseT cobown
NPOOOSbHbIN KOHTPOSb M30LITOYHOCTH.
Mognporpamma hopMmnpoBaHnst KOHTPONbHOW cyMMbl LRCHa a3bike Cu:
1:  uint8_t GenerateLRC(uint8_t *pSendRecvBuf, uint16_t uCount)
{
uint8_t Irc = 0x00;
uint16_t i;
for(i=0; i<(uCount-1); i++){
Irc = (Irc + pSendRecvbufli]) & OxFF;
}
Irc = ((Irc * OxFF) + 2) & OxFF;
returnire;

JCDNDARWLN

0: }

4.6.4 Cuctema KomaHp,

4.6.4.1 ®yHKunA 0x03 — yTeHUe rpynnbl perucTpoB

®dyHkuna 0x03 obecneumBaeT yteHue cogepxumoro pernctpos OM-121. B 3anpoce Begyuiero co-
OEPXNTCA aapec HayanbHOro perucTpa, a Takke KoNmM4yecTBO CIoB ANS YTEHUS.
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OTtBeT OM-121 cogepXuT KONMYeCTBO BO3BpaLlaemblx GanT u 3anpolleHHble AaHHble. KonuyecTtBo
BO3BpaLLaeMbIX PerMcTpoB orpaHuumBaeTcs 25. Ecnn KonnyecTBO perncTpoB B 3anpoce npesbiaeT 25
(50 6anT), pasbrneHne oTBeTa Ha Kagpbl HE MPON3BOAUTCS.
Mpumep 3anpoca n oteeta B MODBUS RTU npueeaéH Ha pucyHke 9.

3anpoc
Hau. agpec | Hau. agpec Kon. Kon.
Apnpec DYHKUMA HB LB cnoe HE | cnos LB CRCLB CRC HB
01h 03h 00h AOh 00h 02h Cah 25h

OTBeT - 3HadeHue perucTpa 00AOh = 1000 (FLOAT)
OavHble | OaHHble | OaHHble | [aHHble
HW HB HW LB LW HB LWLB

01h 03h D4h 44h 7AR 00h 00h CFh 1Ah

Anpec DOYHKUMA Kon. 6aATt CRC LB CRC HB

PucyHok 9 — NMpumep 3anpoca u otBeTa pyHKummn 0x03 — YTeHne rpynnbl perucTpoB

4.6.4.2 dyHKkuua 0x06 — 3anucb perucrpa
dyHkumsa 0x06 obecneumBaeT 3anucb B oguH pernctp OM-121. B 3anpoce BeayLllero cooepxmrtca
afipec peructpa v AaHHble Ans sanucu.
OTBeT usgenus coBnagaeT C 3anpoCoM BeAyLIEro U COAEpXUT agpec perncrpa n yCTaHOBMEHHbIE
AaxHble. Mpumep 3anpoca n oteeTa B pexnme MODBUS RTU npuseaéH Ha pucyHke 10.
3anpoc - pernctp 00ACh = 1000 (INT)

Hau. appec | Hauy. agpec | [aHHble | [daHHble

Apnpec DYHKUNA HB LB HB LB CRC LB CRC HB
01h 06h 00h AOh 03h ES8h 89h 56h
OTeeT
Hau. agpec | Hau. agpec | JaHHbie | [JaHHble
Apnpec DYHKUMA HB LB HB LB CRC LB CRC HB
01h 06h 00h AOh 03h ESh 89h 56h

PucyHok 10 — MNMpumep 3anpoca n oteeta yHkUmMm 0x06 — ycTaHOBKa pernctpa

lMpumeyarue: ecnu «lMaponbHas 3awyuma ModBus» eknroyeHa, docmyn K ¢pyHKUUSIM 3anucu
6ydem 3abnokupoeaH 00 MOMeHMa eeo0da eepHO20 naposis (adpeca 51-59) u Ha ece nonbimku 3anu-
cu u3denue 6ydem eo3epawjamb owubky «ILLEGAL_DATA_ADDRESS» (ma6bnuuya 8, ko0
owubku «02»).

4.6.5 Kogbl owwnbok npotokona ModBus
Tabnuua 8 — Kogkl olumnbok npotokona ModBus

Koa
OLUMEKM HA3BAHUE ONMMNCAHUE OLUNBKU
01 ILLEGAL FUNCTION MpuHATBIN KOA PYHKLMM HE MOXET BbiTb 06paboTaH.
02 ILLEGAL DATA ADDRESS AJpec AaHHbIX, YKasaHHbIA B 3anpoce, HeAOCTYMeEH.
03 ILLEGAL DATA VALUE 3HauveHne, cogepxkalleecsas B Nofle AdaHHbIX  3anpoca,
ABNAETCH HeJONyCTUMOW BENNYMHOWN.
04 SERVER DEVICE HeBoccTaHaBnBaemMas ollnbKka nmena MecTto, noka BeomMoe
FAILURE YCTPOWCTBO NbITanoch BbINONHUTL 3aTpeboBaHHOE OENCTBUE.
05 ACKNOWLEDGE Benomoe ycTponcTBO NpuHANO 3anpoc n obpabaTbiBaeT €ero,
HO 9TO TpebyeT MHOIrO BPEMEHM.
SERVER DEVICE BUSY Begomoe ycTponctBo 3aHATO  06paboTKOM  KOMaHAbI.
06 Beayluliee ycTponMCTBO AOMKHO MOBTOPUTbL COOOLLEHME MNO3XKeE,
Korga Begomoe ocBoboanTcS.
07 Begomoe ycTpOMCTBO He MOXET BbIMOMHUTL MPOrpamMMHYHo
YHKLUMIO, 3a4aHHYI0 B 3anpoce.
08 MEMORY PARITY ERROR Beoomoe yCTpOMCTBO NpU YTEHUU paclUMPEHHOM MaMAaATn
obHapykuno ownbKy napuTeTa.

4.6.6 YcTtaHoBka napons MODBUS RTU/ASCII

4.6.6.1 Ecnu «lMaponbHasn 3awmta ModBus» oTkntoveHa (Tabnuua 4, agpec 126, 3Ha4yeHune «0»).

lMocnepoBaTtenbHO 3anMcaTbh 3HAa4YeHMEe HOBOro napons B pernctpbl 127-134 (tabnuua 4, «3HayeHune
naponsi»). B cnydae, ecnu HOBbLIN Mapofnb kopoye 8 CMMBOMOB, OCTaBLUMECH PErucTpbl 3anofiHUTb
3HayeHuem «0».
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4.6.6.2 Ecnu «MaponbHasa 3awmta ModBus» BkntoyeHa (Tabnuua 4, agpec 126, 3HayeHue «1»).

MocnepoBaTenbHO 3anMcaTb 3HA4YeHWEe CTaporo napons (3aBOACKOe 3HayeHwe naponsa «adminy) B
pernctpbl 51-59 (Tabnuua 6, «lMaponb ModBus»). B cnydae, ecnu crapbii naposnb kopode 8 CMMBOJIOB,
OCTaBLUMECS PErucTpbl 3anoNHNTb 3Ha4YeHneM «0».

lMpumeyaHue: npu eeode HesepHO20 naposiss docmyn K hyHKUUsM 3anucu 6ydem 3ab10Kkupo-
e8aH, U Ha ece nonbimku 3anucu u3zdesnue 6ydem soszepauwjamb owubky «ILLEGAL_DATA_ADDRESS»
(ma6nuya 8, ko0 owubku «02»).

MocnepoBaTenbHO 3anvcaTb 3HAa4YeHNEe HOBOro naposns B pernctpbl 127-134 (tabnuua 4, «3HayeHne
naponsi»). B cnyyae, ecnv HOBbIN Naponb Kopode 8 CUMBOMOB, OCTaBLUMECS PEMUCTPbI 3aMoSfTHUTbL 3HAYEHU-
emM «0».

4.6.6.3 CoxpaHeHue HacTpoeK B 3HeproHesaBucumyio namate EEPROM

3anucatb kog komaHabl «0x472C» no agpecy 50 (Tabnuua 6, «Pernctp komaHa»).

5 TEXHUYECKOE OBCITY>KUBAHUE

5.1 TexHuka 6e3onacHoCcTn

TexHnyeckoe obCnyxmBaHWe U3genus OOMKHO BbINOMHATLCA NUuamMK, U3y4mMBLUMMUK HacTosilwee Py-
KOBOZCTBO MO 3KCMyaTauum.

B U3OENNUN UCTNOJIb3YETCA ONACHOE ANA XU3HU HAMNPAXEHUE.
A NMPU TEXHUYECKOM OBCIYXUBAHWM HEOBXOAMMO OTKIKOYUTb MU3OEIIUE U
NOAKIMKOYEHHbBIE K HEMY YCTPOUCTBA OT NMUTAIOLLIEUA CETW.

PeKomeH,u,yemaﬂ nepnoanyHOCTb TEXHNYECKOIro O6CJ'Iy)KVIBaHVIFI — Kaxgble LWeCTb MeCHLEB.

5.2 NMopAaaok TeXHNYECKOro obcnyxuBaHus

1) MNMpoBepuTb HAQEXHOCTb NOACOEAMHEHUS NPOBOAOB, NPU HEOOGXOAMMOCTU — 3aXaTb C YCUMEM,
yKasaHHbIM B Tabnuue 1;

2) B13yaribHO NPOBEPUTL LIENMOCTHOCTb KOPMyCa;

3) npu HeoBXO0ANMOCTU NPOTEPETH BETOLULIO NTMLEBYIO NAHENb U KOPNYC U3Lenus.

[Ansa YnCTKM He ucnonb3ynTte abpa3mBHbIe MaTepuanbl U paCTBOPUTENMN.

6 CPOK CNYXbbl U TAPAHTUA U3TOTOBUTENSA

6.1 Cpok cnyx6bl nsgenua 10 net. Mo ncteveHmun cpoka cnyx6bl 06paTUTLCA K NPON3BOAUTENIO.

6.2 Cpok xpaHeHus 3 roga.

6.3 MapaHTUNHLIN CPOK SKCNNyaTauMm U3genusa coctaBngeT 5 net co AHS Npoaaxu.
B TeuyeHne rapaHTUMHOrO cpoka 3JKcnnyatauum nNpousBoauTENb BbINOMHAET GecnnaTtHO PeMOHT u3genus,
ecnu NoTpebutens BbINONHAN TpeboBaHWs PykoBoACTBa NO 3KCnyaTauuu.

BHUMAHMUE.

NOTPEBUTENb TEPAET NMPABO HA TAPAHTUAHOE OBCNY>XXUBAHMUE, ECNU U3AENIME 3KC-
NMNYATUPOBAJIOCb C HAPYLUEHUEM TPEEOBAHMUA OAHHOIO PYKOBOACTBA MO 3KCMYATA-
LUnn.

6.4 NapaHTUNHOEe obcnyxMBaHWe NMPOU3BOAUTCS NO MECTY NPUOGpPEeTEHNs UM NPou3BOAUTENEM U3-
aenus.

6.5 NocnerapaHTuinHoe obcnykmBaHUe BbIMOMHSAETCS NPOM3BOAMTENEM NO ENCTBYIOLLMM Tapudam.

6.6 Nepen oTnpaBKoW Ha PEMOHT Msgenue AOMKHO OblTb yNakoBaHO B 3aBOACKYH UMW ApYyryko yna-
KOBKY, UCKIIOYAIOLLYHO MEXaHUYECKME NOBPEXOEHUS.

YbeautenoHasa npocbba: npu Bo3BpaTe M34enusd uUnu nepegadve Ha rapaHTUHoOe (nocrerapaHTUrHOE)
obcnyxuBaHue, B Nore cBegeHnin o peknamauunax nogpobHo ykasbiBaTb NPUYMHY BOo3BpaTa.

7 TPAHCNOPTUPOBAHUE N XPAHEHUE
N3penve B ynakoBke NpOM3BOAUTENS JOMYCKaeTCst TPaHCMOPTMPOBATb U XpaHWUTb Npy TeMnepaTtype

OT MuHyc 45 po +60 °C, oTHocKTENbHOM BriaxXHOCTU He B6ornee 80 %.
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8 CBMOETENBLCTBO O NMPUEMKE
N3genne Ne npoBepeHO Ha paboTOCNOCOBHOCTL N NPUHATO B COOTBETCTBMM C Tpebo-

BaHUSIMM OENCTBYIOLLEN TEXHUYECKON JOKYMEHTaUMK, NPU3HAHO FOAHbIM A SKCnnyaTauuu.

HavanbHuk otaena kayecrsa

Mri [ata nsrotoBneHns

9 CBEAEHUA O PEKITAMALINAX
MNpeanpuaTne-n3roToBuTenb npusHarenbHo Bam 3a nHdopmauuio o kayecTse usgenus, a Takxe

0 3aMeYaHusaX U NpeanoXxeHusax nNo paéore usgenus:

Mo Bcem Bonpocam o6paiwiatbcs K NponsBoanTento:
000 “HOBATEK-3JIEKTPO”,

195197, r. CaHkT-lNeTepbypr, KoHapaTbeBckui np.,
aom 21

Ten. +7 (812)740-77-38

www.novatek-electro.com






