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KOMBUHUPOBAHHbIN N3MEPUTESb
TAPAMETPOB CETHU
(OrPAHUYUATEIIb MOLHOCTH)
OM-121

PYKOBOACTBO NO 3KCMNYATAUUA
NACIMOPT

Cuctema ynpaBneHUs Ka4eCTBOM pa3paboTkn n nponsBoACTBa U3aennn COOTBETCTBYeT
TpeboBaHuam ISO 9001:2015, IDT

YBaxaemblI nokynatenb!
MpeanpuaTtne "HoBaTek - AnekTpo” 6narogapuT Bac 3a npnobpeTeHne Hawen NpoayKLUMN.
BHumaTenbHO n3yuuB PykoBoacTBO Nno akcnnyataumu, Bbl cMoxXeTe npaBunbHO Nonb30BaTbCA
nsgenuem. CoxpaHante PykoBoACTBO NO 3KCNslyaTauum Ha NPOTSXKeHUMN BCEro CpokKa Crnyxobl
nspgenus.

r. Ogecca
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BHUMAHUE! BCE TPEBOBAHUA PYKOBOACTBA MO 3KCIJTYATALUUU OBA3ATEJIbHbI OJ1A
BbIMOJIHEHUA!

NMPEOOCTEPEXEHUE — HA KNEMMAX U BHYTPEHHUX 3NEMEHTAX WU3OENUA MPUCYT-
CTBYET OMACHOE ANA XXU3HW HANPS>KEHUE.
ONA  OBECMEYEHUA BE3OMACHOW QJKCMNYATAUMW W3OENNA KATEFOPUYECKU
3ANPELWAETCSA:
— BbIMONIHATL MOHTAXHBLIE PABOTbI Y TEXHUYECKOE OBCNY>XVUBAHUE BE3 OTKIIHOYEHUA
N3OENNA OT MUTAROLLIEN CETU:;

— CAMOCTOATEJIbHO OTKPbIBATb M PEMOHTUPOBATb U3OENUE,;
— OKCIMNYATUPOBATb U3AEJIME C MEXAHUYECKUMW NOBPEXOEHNAMW KOPITYCA.
HE OOMYCKAETCA MOMNAJAHME BOAbI HA KITEMMbI W BHYTPEHHWE SJNTIEMEHTbBI U3OEJTNA.

Mpn akcnnyataumm U TEXHUYECKOM 0bcnyXmnBaHum Heobxoammo cobnogaTb TpeboBaHUA HOPMAaTUBHbLIX
OOKYMEHTOB:
«MpaBuna TexHn4ecKkom aKcnnyaTaumm aneKTpoycTaHOBOK NoTpebuteneny,
«MpaBuna TexHnkn 6e30nacHOCTM Npu AKCNyaTaLmn aNeKTPOyCTaHOBOK NOTpedbuTeneny,
«OxpaHa Tpyaa npu aKcnnyataumm aneKTpoyCTaHOBOKY .

MogknoveHue, perynmpoBka n TexHn4yeckoe 06CJ'Iy)KVIBaHVIe n3aenna OofKHbl BbINOJTHATBCA KBaJ'IVICpVI-
UuMpoBaHHbIMU cneunanmnctamMmmn, naydynBlLLIMMM Hactodllee PyKOBOﬂ,CTBO no aKkcnnyartauunn.

Mpu cobnogeHnn npaeBun akcnnyaTauum nagenve 6esonacHo Anst UCMNoNb30BaHMS.

Hactosiwee PykoBoACcTBO MO 3KCnfyatauuMum nNpefHasHayeHo AN O3HaKOMMEHWS C YyCTPOWCTBOM,
TpeboBaHnaMM No H6e3onacHoOCTK, NoOpsaKoM akcnnyatauun n obcnyxunsaHns KomGMHMpoOBaHHOrO namepu-
Tensa napameTtpoB ceTn (OrpaHuumTens mowHoctn) OM-121 (ganee no Tekcty: usgenue, OM-121).

U3denue coomeemcmeyem mpeboeaHusim:
e [CTY EN 60947-1:2014 INMpuncTpoi KOMMMEKTHI pO3noAinbyi HU3bKOBOMbTHI. YacTnHa 1. 3aranbHi npaBuna;
e [NOCTY EN 60947-6-2:2014 lNepemukay i KOHTponep HWU3LKOBOMbTHI. YacTuHa 6-2. YcTaTkyBaHHS Garato-
dyHKLUinHe. NpUCcTpoi NnepeMukaHHs KepyBarbHi Ta 3aXUCHI;
e [JCTY EN 55011:2014 EnektpomarHiTHa cymicHicTb. ObnagHaHHA NpPOMWUCNOBE, HAaykoBEe Ta MeAuYHe
pafiodacToTHe. XapakTepuUcTUK/ enekTpoMarHiTHux 3asag. Hopmu i Mmetoam BUMIpIHOBaHHS;
e [NOCTY IEC 61000-4-2:2008 EnektpomarHiTHa cyMmicHicTb. YacTuHa 4-2. Metoau BunpobyBaHHs Ta
BUMIpIOBaHHA. BunpobyBaHHA Ha HECMPUAHATIAMBICTL 4O €NEKTPOCTATUYHUX PO3pPSAaiB.

BpeaHble BellecTBa B KONMMYECTBE, MPEBbILLANOWEM NPEAeNibHO OONYCTUMbIE KOHLEHTpaUMKU, OTCyT-
CTBYIOT.

TepMUHbI N COKpaLLeHUsA:
— AIB — aBTOMaTnyeckoe NOBTOPHOE BKOYEHNE;
— AO — aBTOMaTU4yeckoe OTKIMOYEHNE;
— 3/4 - 3anucb/yTeHme.

1 HABHAYEHUE
OM-121 npegHasHa4yeH Ass NOCTOSHHOrO OTCrEeXmnBaHMsl NapameTpoB ogHOa3HOW ceTu (HanpshkeHne n
YyacToTa), a Takke OrpaHMyYeHns MOLLHOCTU U TOKa, NOTpebnaemMoro Harpy3kom, ¢ nocneayowen nepegaden
nHpopmaumm no nHtepdency RS-485 (EIA/TIA-485) (npoTtokon nepeaayn ModBus RTU/ASCII).
OM-121 MOXeT ObITb UCNONb30BaH Kak:
— yOaneHHbIn nHanuKaTop napaMeTpoB CeTy;
— orpaHuuyuTenb NoTpebnaemon MoLLHOCTY;
— OorpaHuymnTEeNb TOKA;
— pene HanpsKeHus;
— pene 4acToTbl.
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B OM-121 BcTpoeHo pene (2 A), npegHasHa4YeHHoe:

—ANna  curHanusaumMmM BbiIXO4a NapameTpoB 3a  YCTaHOBreHHble [lonb3oBaTenem  npegensl
(Tabnuua 4, napameTp «Pene ynpaBneHus», 3Ha4yeHne «1»);

— ANS ynpaBfeHnsa Harpy3kon Npu NoOMOLLM MarHUTHOro nyckaTtensa (tabnuua 4, napametp «Pene ynpas-
NeHUAY, 3Ha4YeHne «2»).

YcTaHoBKa napaMeTpoB (MakcumasibHOW MOLLHOCTW, BPEMEHW 3a0ePXKKN OTKIMIOYEHUS, BpEMEHN aBTOMa-
Tnyeckoro nostopHoro BkntodeHna (AlNB) v T.4.) 3agaetcs MNonb3oBaTtenem ¢ MNMaHenu ynpaeneHus no npo-
Tokony ModBus RTU/ASCII wnu nwobon gpyron nporpammon, no3sonstouwen paboTtatb C NPOTOKONIOM
ModBus RTU/ASCII.

CocTosiHMe KOHTaKTOB pene, Hanvune nutaHnsa m3genus n obmeH gaHHbIMKM 0TOBpaXxarTcsi C MOMOLLbIO
WHOWKaTOPOB, PacnoNiOKEHHbIX Ha NULEBOW NaHenu (pucyHok 1, nos. 6, 7, 8).

MabapuTHble pa3mepbl 1 BHELLUHUIA BUA U3OENWsa NpMBeaeHbl Ha pUCyHKe 1.

- 52 _ P 64 _
—~e o A+ L B- A
S = ~_4
5
7
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Tt / Pocrar 7
Fault / Power =] P
AR/Relayl://ﬁ I 0
RS-485 |
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2 \i
N
1 N~~~ — 9 _
O ® @
1 2 3 v

34

A
Y

1 — knemma Ans nogknioYeHns asHoro NpoBoAa;

2 — knemma gns noaknoyeHns obwero NnpoBoaa;

3 — BbIXOAHbIEe KOHTaKTbI pene (4o 2 A);

4 — kneMMbl ANa nogkntoyeHus cesasm RS-485;

5 — oTBepcTUE, NOA, KOTOPLIM pacnonoxeHa kHomka «R» ans nepesarpysku n3genusi n cbpoca Ha 3aBoa-
CKue YCTaHOBKMU;

6 — ungukatop «Fault / Power» roput npu HanuumMm HanpspbkeHnsa nNuTaHns,, MuraeT Npy aBapuwu;

7 — nHankaTop «AR / Relay» roput npu 3aMKHYTbIX KOHTakTax pene (nos. 3, KOHTakTbl 4 — 5), He ropuT
NPy Pa3oMKHYTbIX KOHTaKTax pene (no3.3, KoHTakTbl 4 — 5), muraeT npu otcyete AO/ATB;

8 — nHankatop «RS-485» muraet npu o6meHe no cetn ModBus;

9 — knemma gng NoAKNYeHnst Harpyskm (63 A).

PucyHok 1 — BHewHui Bug n rabaputHble pasmepbl OM-121

2 TEXHUWYECKUE XAPAKTEPUCTUKU U YCNNOBUA SKCIMITYATALUN
2.1 TexHNn4YeCKne xapakTepucTmuKun

OCHOBHbIE TEXHNYECKMNE XapaKTEPUCTMKM U34enns npuBeaeHsl B Tabnuvue 1.
[nana3oHbl n3amepsiemMbIx NapaMeTpoB NpuBedeHbl B Tabnuue 2.
XapaKkTepuCTUKN BbIXOAHbIX KOHTAKTOB perie npuBeaeHbl B Tabnuue 3.
HacTtponkn napameTtpoB OM-121 npuBeaeHsl B Tabnuue 4.
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Tabnuua 1 — OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM

HanmeHoBaHue 3HayeHue

HomuHanbHoe HanpshkeHue nutaHus, B 230
HanpsipkeHne, npn KOTOPOM coxpaHsieTcs paboTocnocobHocTb, B 85— 280
HomunHanbHoe HanpshxkeHne nsonaumm, B 450
HoMunHanbHoe MnynbCHOe BblAepKMBaeMoe HanpshkeHne, KB 2,5
CeueHre NpoBOAOB ANS NOOKIHOYEHUS:

— K Kknemmam pene, MM? (pucyHok 1 nos. 3) 0,5-2,0

— K CUNOBbIM Knemmam, Mm? (pucyHok 1 nos. 1, 2, 9) 0,5-16,0
MoOMEHT 3aTsXKKn BUHTOB, H*M:

— Knemmbl pene (pucyHok 1 nos. 3, 4) 0,4

— cunoBble Knemmbl (pucyHok 1 nos. 1, 2, 9) 210,2
TOYHOCTb N3MepPEHNs AENCTBYIOLLEro HanpsbkeHust ceTn B AnanasoHe 85 — 265 B,
He Xyxe 1%
TO4YHOCTb M3MEPEHNS AENCTBYIOLLIErO TOKa B ANana3oHe:
0,5 - 63 A, He xyxe 2%
TOYHOCTb U3MEPEHNS NOMTHOM MOLLLHOCTU, HE XYXKe 3%
TOYHOCTb M3MEpPEeHNsi aKTUBHOM MOLLHOCTHU, HE XYyXe 4%
TOYHOCTb U3MEPEHNS PEaKTUBHOM MOLLIHOCTU, HE XYXKe 4%
TOYHOCTb M3MEPEHNS HAaCTOTbl CETU, HE XYXe 0,02%
3agepxka BknoveHus (Bpems AlB), ¢ 0 - 36000
3agepxka oTknoveHus (Bpemsi AQ), ¢ 0-900
Bpems rotoBHOCTU, He Bonee, C 0,4
MakcumarnbHbIn KOMMYTUPYEMBIA TOK NPU aKTUBHOW Harpyske, A 2
YacrtoTa cetu, 'y, 45 - 65
MoLwwHocTb noTpebneHus (Npy HenogkntyYeHHon Harpyske), BT, He Gonee 3
ToYHOCTb OnpefeneHns nopora cpabaTbiBaHWsA NO HaNpskeHuto, B 1
Macca, He 6onee, Kkr 0,3
FabapuTHble pasmepbl, MM 52 x 90 x 64
Yuncno n Bug KOHTaKToB pene (KOHTaKT Ha 3aMblKaHue) 1
MoHTax Ha ctaHgapTHyt DIN-penky 35 Mm
CreneHb 3alnTbl U3genus IP10
Knacc 3aluTbl 0T NopaXeHUs1 aNeKTPUYECKUM TOKOM Il
KnumaTnyeckoe ucnonHeHme YXJ13.1
Jonyctumaga cteneHb 3arpa3HeHu s Il
KaTteropusa nepeHanpsxeHns Il
lMonoxeHne B NPOCTpaHCTBE NpPOon3BOJIbHOE

HomMmunHanbHbIN pexnm paboTbl

NnpPOAOJIKUTESIbH bl

WHTepdenc ceaau

RS (EIA/TIA)-485

MpoTtokon obmeHa gaHHbIM1 ModBus RTU / ASCII
Bpemsa xpaHeHus HacTpoek [Nonb3oBartens, neT, He MeHee 10
MaTtepwuan koprniyca - camosaTyxaroLmi NnacTuk
MakcumanbHasi nepezpy3ska o moKy 8 me4yeHue 5 MuH, A | 80
Tabnuua 2 — [InanasoHbl M3MepsSeMbIX NapaMeTpoB
HaumeHoBaHue Onana3soH
NonHasa molHoCcTb, KBA 0-14
PeaktuBHas moLHOCTb, KBAp 0-14
AKTUBHAasA MOLLHOCTb, KBT 0-14
Tok Harpysku, A 0,5-63
BxogHoe HanpsikeHue, B 85 —280
YacToTa, Ny, 45 -65
Ta6bnuua 3 — XapakTepuUCTUKKN BbIXOOHbIX KOHTAKTOB pene
HaunmeHoBaHue 3Ha4veHune
MakcmManbHbIN TOK Npu HanpsbkeHun ~250 B (cos 9 = 1), A 2
MakcrumanbHasi MOLLIHOCTb, BA 500
MakcumanbHO JonNyCcTUMOe NepeMeHHoe HanpshkeHne, B 250
Cpok cryx6bl:
— MEeXxaHW4Yeckuit, pas, He MeHee 2x10°.
— 3MEeKTPUYECKUI, pas, He MeHee 1x10%,
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3aBoa-

Ha3BaHue ﬂuanasotl CKoe 3Ha- Tun 3/M Appec
3Ha4YeHUUn (DEC)
YyeHue
Pene HanpsxeHus
0 — oTKknoYeHO;
1 — BepxHuWI Nopor; 0...3 0 UINT 34 100
2 — HWKHWIA NOpOT;
3 — BEPXHMIN U HWXXHUI NOPOTN.
BepxHuii nopor HanpsbkeHns, B 1400...2800 2430 UINT 3/M 101
HwxH1n nopor HanpsikeHus, B 1400...2800 1600 UINT 3/M 102
'McTepesnc no HanpskeHuto, B 10...200 50 UINT 3M 103
OrpaHnuuTenb Toka
0 — OTKIHOYEHO; 0...1 0 UINT 3M 104
1 — BKITHOYEHO.
Mopor Toka, A 10...1000 25 UINT 3M 105
OrpaHuunTenb MOLIHOCTHU
0 — oTKknoYeHO;
1 — BKMOYEHa NonHas; 0...3 0 UINT 3M 106
2 — BKNIOYEHa aKkTUBHas;
3 — BKIHOYEHA peakTUBHas.
Mopor mowHocTn, BA / BT/ BAp 1...14000 5700 UINT 3/M 107
Pene yactoTbl
0 — oTKknoYeHO;
1 — BEpPXHWIA NOPOT; 0...3 0 UINT 3/M 108
2 — HWKHWIA NOPOT;
3 — BEPXHUIN U HWXXHUI NOPOTN.
BepxHun nopor yactotbl, X100 My 4500...6500 5020 UINT 3M 109
HwxxHun nopor YactoTtsl, X100 Iy 4500...6500 4980 UINT 3M 110
Bpewms AlNB no HanpsxXeHuto, C 0...36000 5 UINT 3/M 111
Bpems AO no HanpsXeHuto, C 0...900 1 UINT 3/M 112
Bpewms AlB no Toky, ¢ 0...36000 5 UINT 3/M 113
Bpems AO no ToKy, ¢ 0...900 1 UINT 3M 114
Bpemsa AlB no mouwHoctH, ¢ 0...36000 5 UINT 3M 115
Bpemsa AO no mowHocTH, € 0...900 1 UINT 3/M 116
Bpewms AlB no yacTtoTe, C 0...36000 5 UINT 3M 117
Bpemsa AO no yacToTe, C 0...900 1 UINT 3/M 118
KpatHocTb AlB, n 0..4 1 UINT 3M 119
Bpewms copoca kpatHocTu AlB*, ¢ 0...600 60 UINT 3/M 120
Pene ynpaBneHus
0 — OTKMYEHO (BO3MOXHO ynpaBrieHne 4epes pe-
rMCTP KOMaHA);
1 — pexum curHanusaumn™ (ynpaeneHue yepes pe- 0...2 2 UINT 3M 121
MMCTP KOMaHA 3arnpeLLeHo);
2 — PEeXUM OrpaHMYEHMs MOLLHOCTM™** (ynpaBneHune
Yyepes perncTp KomaHz 3anpeLueHo).
RS-485
0 — ModBus RTU; 0...1 0 UINT 3M 122
1 — ModBus ASCII.
ModBus UID 1...127 1 UINT 3M 123
CkopocTb 0bMeHa
0 —1200;
1-2400;
2 —4800; 0...5 3 UINT 3M 124
3 —9600;
4 — 14400;
5-19200.
KOHTpOrb YeTHOCTM 1 CTOMNOBbLIE OUTHI
0 —wer, 2 cton bura; 0...2 0 UINT | 34 | 125

1 —yerT, 1 cTONn OUT;
2 — HeyerT, 1 cTon OuUT.
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MpogomkeHne Tabnuupl 4

3aBoa-
HasBaHue .Elwanasotl cKoe 3Ha- Tun 3M Anpec
3HaYeHun (DEC)
YyeHune
MaponbHas 3awmta ModBus
0 — oTknoueHo*; 0...1 0 UINT 3M 126
1 — BKIMIOYEHO.
3HaueHmne napona ModBus A-Z, a-z,0-9 admin STRING 3M 11%;:
lpumeyvaHrusi:

* Bpemsi, Yepe3 Komopoe o6Hyssemcsi cHemyuk kpamHocmu AllB.

** [Ipu 803HUKHOBEHUU asapuu KOHmMakmbl 4 — 5 (pucyHok 1, no3. 3) 3aMbiKkaromcsi.

*** [Tbu e 03HUKHOBEHUU agapuu KOoHmMakmsoil 4 — 5 (pucyHok 1, no3. 3) pa3MbiKaromcsi.

“Ecnu «MaponbHas 3aujuma ModBus» ekntodeHa (adpec 126, 3HaqyeHue «1»), mo dnss docmyna K
¢yHKYusIM 3anucu Heobxodumo 3anucamb npasusibHOe 3Ha4YeHue napoJsisi no adpecam 51-59 (ma6b-
nuya 6).

2.2 YcnoBuA 3Kkcniyataumm
N3penue npegHa3HayeHo ons akcnnyaTaumm B Crneayowmnx yernoBusx:
— Temnepartypa oKpyxatLen cpedbl oT MuHyc 35 go +55 °C;
— aTMocdepHoe aasneHune ot 84 no 106,7 kla;
— OTHOCUTENbHasA BraXHOCTb Bo3ayxa (npu Temnepartype +25 °C) 30 ... 80%.

BHUMAHMUE! VN3penve He npegHasHayeHo ANg aKcniyaTauum:
— B YCNOBWSIX 3HAYNTENbHOW BMOpauun 1 yaapos;
— B YCITIOBUSAX BbICOKOW BNAXXHOCTW;
— B arpeccuBHbIX cpedax C cooepXXaHMem B BO3AyXe KMCHOT, LWenoyen, n T. n., a Takke CUlb-
HbIX 3arpsi3HEHNn (XKMp, Macno, Nbifb K Np.).

Ecnu memnepamypa u3desniusi nocre mpaHCcnopmuposaHuUsi Unu XpaHeHusi omiuyaemcsi om memnepamypabl
cpeldbl, rnpu Komopol npednosazaemcs 3Kcrsyamauyusi, mo rneped rnoOKIYeHUEM K 3/leKmpudYeckol cemu
ebidepxxume u3desiue 8 yCrosuUsIX 3KCMyamayuu 8 medeHue 08yX yacoe (m.K. Ha anemMeHmax u3denusi
803MOXXHa KOHOeHcayus enaauy).

2.3 ONMMUCAHUE U3OENUA

2.3.1 Pexxum curHanusauum (tTabnuua 4, napametp «Pene ynpaBneHusi», 3HayeHue «1»)

M3oenve nocTosiHHO naMepsieT napameTpbl (HanpsikeHne, YactoTa, MOLWHOCTb, TOK) U CpaBHMBAET MUX CO
3HayYeHnaAMM napamMeTpoB, YCTaHoBMeHHbIX [lonb3oBaTenemMm. Ecnn 3HayeHUs napameTpoB BbLIXOAAT 3a
npegensl, 3agaHHble NMonb3oBaTenem, KOHTakTbl 4 — 5 3ambikatoTcsa Yepes Bpemst AO, MO KOTOPOMY MPOM30-
Lna aBapus.

Mocrne BoccTaHOBIEHUS 3HAYEHUI NapaMeTPOB KOHTaKTbl 4 — 5 pa3sMblikatoTcsa yepes Bpemsa AllB, no ko-
TOPOMY Npou3oLLia aBapus.

2.3.2 Pexxnm orpaHuyeHMsa mowHoctu (Tabnuua 4, napametp «Pene ynpaBneHusy,
3HayYeHue «2»)

N3genve nocTosiHHO namMepsieT napameTpbl (HanpshkeHue, YactoTa, MOLWHOCTb, TOK) U CPaBHMBAET MX CO
3Ha4YeHUAMU MNapaMeTpoB, YCTaHOBMEHHbIX [lonb3oBaTtenem. Ecnu 3HayeHWss napameTpoB BbIXOOAT 3a
npegensl, 3agaHHble Nonb3oBaTeneMm, KOHTakTbl 4 — 5 pasmblkatoTcs Yepes Bpemst AO, No KOTOpoMy Mpo-
n3oLuna aBsapusi.

lMocre BOCCTaHOBNEHUSA 3HAYEHU NapamMeTpoB KOHTaKThl 4 — 5 3aMblkaloTca Yepes Bpemst AlB, no KoTo-
pOMY Mpou3oLLa aBapus.

Ecnu 3HayeHue napamempa «Pesne ynpaesnieHusi» pagHo «0», KOMMymauusi peJsie He npoucxodum.

3 ICNOJNNIb3OBAHUME NO HASHAYEHUIO

3.1 O6wume ykasaHus

M3genve He npeaHasHavyeHo 45151 KOMMYTauumn Harpy3ku npy KOPOTKUX 3aMblKaHUSAX.

B pexume curHanusauumn usgenue SOMKHO 3KCNyaTUpoBaTbCs B CETU, 3aLLMLLEHHON aBTOMaTUYECKUM
BbIKNOYaTenemM ¢ TOKOM OTKNoYeHus He bonee 63 A knacca «By».

Ona obecneyeHnss HaOEXHOCTM  JNEKTPUYECKUX  COEOMHEHUIA  pPeKOMeHOyeTCcs  UCMonb3oBaTb
MHOrOMNPOBOJIOYHbIE MeAHble MPOBOAA, KOHLblI KOTOPbIX HEOOXOAMMO 3a4NCTUTb OT M30MsuUMM U 06XaTb
BTY/IOYHBbIMW HAKOHEYHUKaMMU.

B MPOLECCE BbBINONMHEHUA MOHTAXA HE OONMYCKAETCA OCTABJIIATb OIOJIEHHbBIE
YYACTKU NPOBOOA, BbICTYNAKLUME 3A NPEAOENbLI KNTEMMHUKA.
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CeyeHne npoBoAa AnNs MOAKIOYMEHMST KOHTPONMpyeMoro obopynoBaHUS 3aBUCUT OT ToKa (MOLLHOCTW)
Harpysku, U OOMMKHO ObITb:
— pgnaToka 10 A (2,3 kBT) — He meHee 1 MM
— ans Toka 63 A (14,5 kBT) — He MeHee 10 MM

Mpn HeoGxoaMMOCTHU, fONYyCKaeTCcs Ucnonb3oBaTb NpoBoa cevyeHuem 0,5 — 1 Mm?2 ans nopgkniove-
HUA NUTaHUA uspgenusa (PUCYHOK 1, nos. 2).

3.2 NMNoaroToBKa K MCNonb30BaHUIO

3.2.1 O6wume yKkasaHus 3

BHUMAHME! BCE NOAKNIOYEHNA OOXXHbI BbINOJIHATLCA NPU OBECTOYEHHOM YCTPOMW-
CTBE.

— Owmnb6Ka Npu BbINONMHEHUM MOHTAXHbIX PaboT MOXeT BbIBECTU U3 CTPOA usgenue n NoakKnYeH-
Hble K HEMY NPUGOpbLI.

— [ANnA HapeXHOro KOHTakTa Heo6xoAuMO NMPOU3BOAUTL 3aTAXKY BMHTOB KNEeMMHUKa C ycunuvem,
yKasaHHbIM B Tabnuue 1.

Mpn yMeHbLUEHMN MOMEHTA 3aTSPKKM — MECTO COEQUHEHUSI HAarpeeTCsl, MOXET ONMaBUTbLCA KMEMMHUK U
3aropeTtbcs NpoBoA. Mpy yBenMyYeHnn MoMeHTa 3aTsKKkM — BO3MOXEH CPbIB pe3b0bl BUHTOB KIEMMHUKA Unn
nepexvMmaHue noacoeanHseMoro npoesoaa.

3.2.2 Ecnv u3genune ucnonb3yeTcs B peXnMe CUrHanmsauun, NoakniounTb n3genve B COOTBETCTBUM C pU-
CYHKOM 2.

PexkomeHdyemcsi Hacmpoumb u3denue 0nsi pabombl 8 pe)xume KOM6UHUPOBaHHO20 U3Mepumerns
napamMempoe cemu u udMmepumersnsi napamempoe Ha2py3ku (mabnuua 4, adpec 121, 3Ha4yeHue «0»)
uslu 8 pexxum cuzsHanusauyuu (mabnuya 4, adpec 121, 3HayeHue «1»).

Ecnu nsgenune ncnonb3yetcsa Kak orpaHuyanTenb MOLLHOCTW, NOAKMIOYUTL U3genue B COOTBETCTBUM C pu-
CyHKOM 3.

PekomeHOyemcsi Hacmpoumb u30esnue Onsi pabombl 8 pexume o2paHU4YeHUsi MouwjHocmu (mab6-
nuuya 4, adpec 121, 3HavyeHue «2»).

Ona wcnonb3oBaHWs M3genusi ¢ NPUOPUTETHOW Harpyskow, MOAKMIOYUTL U3enve B COOTBETCTBUM C
PUCYHKOM 4.

3.2.3 MNogkntounTb Kabenb coegnHeHus ¢ ceTbto ModBus (kabenb BUTLIX Nap kateropuun Cat.1 unu Bbiwe)
K knemmam «RS-485» n k cetn ModBus (Mnv HanpsMyto K YCTPOUCTBY C uHTepdencom RS-485).

MNpumeyaHne — KOHTaKT «A» ANA nepefayn HeMHBEPTUPOBAHHOrO CUrHamna, KOHTakT «B» — ans
WHBEPTMPOBAHHOIO CUrHana.

3.2.4 MNpoBepuTb NpaBUiIbHOCTb MNOAKMIOYEHMST COMMACHO CXeMaM, yKasaHHbIM Ha pUCYHKe 2, PUCYHKE 3 U
pUCYHKe 4.

@

RS-485

R© ’
Fauit / Power O
He Bonee 2 A o
5; AR / Relay O PucyHok 2 — Cxema noakntoyeHns
RS-48500 N3Oenus B peXxume curHanuaaumnm

OM' 1 2 1 www.novatek-electro.com

QF1
L A
| Harpyska
230-240B/50Ty \\ no ;ZngA

N

QF1 - aBTOMaTU4ECKMIA BbIKIIOYaTENb (MpefoxpaHnTens) 63 A knacc B
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RS-485
[
—~e o A+ .l B-
& RO
QF2 Fauit / Power O
/ AR/ Relay O
RS-4850C1
OM' 1 2 1 www.novatek-electro.com
1 2 3 — —
AT A2
QF1 i
L \ i
| N Harpy3ska
230-240B/50Ty 20 14 KBA
N
QF1 - aBTOMaTUyeCKMiA BbIKNOYaTenb (NpegoxpaHnTens) 63 A knacc B
QF2 - aBTomaTnyeckun BeiknovaTtens (npegoxpanutens) 2 A knacc B
PucyHOK 3 — Cxema NOoAKIMK4YeHnA B pexmmMme orpaHn4eHnsa MOLLHOCTU
A+
1
B
RS-485
[ |
e~ o A+ 1 B-
w R® AT A2
QF2 Fauit / Power O
,/ AR/ Relay O
- N HenpuoputeTHast
Harpyska
OM' 1 2 1 www.novatek-electro.com
QF1
L e
230-240B/50Tu e
N

QF1 - aBTOMaTM4eckuin BolknodaTens (Npegoxpanutens) 63 A knacc B
QF?2 - aBTOMaTUYeckuit BuIkMtovaTens (MpeaoxpannTens) 2 A knacc B
CymMMapHasi Harpy3ka He JormkHa npesbiwats 14 kKBA

PucyHok 4 — Cxema NoakntoyeHusi B pexxmme orpaHnyeHmns MOLLHOCTM C MPUOPUTETHON Harpy3komn
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4 Ncnonb3oBaHue usgenus

4.1 O6wume cBegeHus

BknounTb HanpsxeHne NUTaHua aBToMaTU4eckuM Bolkntovyatenem (QF1).

Mocne nogaun nuTaHus 3aropatca nHamkaTopbl «Fault / Power», «AR / Relay», «RS-485» (pucyHok 1,
nos. 6, 7, 8) Ha 0,5 c. Yepes 0,5 ¢ nHaunkatopel «AR / Relay» n «RS-485» noracHyt. OM-121 HauHeT
N3MepsTb NapaMeTpbl CeTU (HanpskeHne, 4acToTy), a TakKe MOLHOCTb U TOK Harpysku.

[ns nameHeHna kakmx-nnbo napametpos OM-121 HeobGxoauMO:

— 3arpy3uTb nporpammy NaHenu ynpasnexnus OM-121 ¢ cavita nnu nobyto gpyryto nporpaMmmy,
no3BonstoLLyto pabotaTb
¢ npotokonom ModBus RTU/ASCII;

— NOAKMNIOYNTLCS K U3aenuo vYepes nHtepdenc RS-485;

— BbINOSTHUTb HEOBXOANMbIE HAcTpoKKK napameTpos OM-121.

Bo Bpemsi oOMeHa gaHHbIMK uHAMKaTop «RS-485» muraeT, nHave nHankatop «RS-485» He ropuT.

4.2 Pexxumbl paboTbl

4.2.1 HopmManbHbIN peXxum paboTbl

Bo Bpemsi HopManbHoOn paboTbl n3genve namepseT napaMeTpbl CeTU N CpaBHMBAET UX CO 3HAYEHUSMU
napamMeTpoB, yCTaHOBIEHHbIX [Monb3oBaTenem.

B pexume curHanusauum KoHTakTbl 4 — 5 (pucyHok 1, no3. 3) pa3oMkHyTbl, HAnKaTop «AR / Relay» He
ropwuT.

B pexume orpaHMyYyeHUss MOLWJHOCTU KOHTaKTbl 4 — 5 (pucyHok 1, no3. 3) 3aMKHYTbl, MHOMKATOP
«AR / Relay» roput HenpepbIBHO.

4.2.2 Pexxum aBapuun

Ecnu kakon-nmbo 13 KOHTpPONUpyembIx NnapameTpoB BbIXOAMUT 3a Npedenbl, ycTaHOoBMEHHble MNMonb3oBaTe-
nem, nagenve Ha4yHeT oTcyeT BpeMeHu 3agepxkn AO no KoHTponmpyeMoMy napameTpy. [Npu aToM B pexu-
Me curHanusaumm, nHgukatop «AR / Relay» nepuoamnyeckn BenbixuaeT (Ha 0,2 ¢), a B pexxume orpaHu-
YEeHUSA MOLLHOCTU — nepuoanyeckun racHet (Ha 0,2 c).

Mocne okoH4yaHusa BpemeHn AO, ecnn KOHTPONMPYEMbIN NapaMeTp He MPUHAN AoNyCTUMOoe 3HadyeHve, B
pexuMme cUrHanusaumm usgenne 3aMKHET KOHTakTbl 4 — 5, 3aroputcsa nHagukatop «AR / Relay», B pexume
OorpaHuU4eHusi MOLWHOCTUN n3genve pa3oMKHET KOHTakTbl 4 — 5, nHankatop «AR / Relay» noracHeT, nsgenve
nepengeT B pexum «asapumnx». HauyHeTca otcdeT BpemeHn AlNB no aBapuiHOMy napameTpy.

Bo Bpemsi oTcyeTta BpemeHu AlB B pexume curHanusaumm mHamkatop «AR / Relay» nepuogmyecku
racHet (Ha 0,2 C), B pexume orpaHM4eHusi MOLWHOCTU — Nepuoamnyeckn BcnbixmsaeT (Ha 0,2 c).

Mocne okoH4yaHuna BpemeHn AlB, ecnun 3HadeHWe KOHTPOSIMPYEMOro napameTrpa B JONYCTUMbIX npene-
nax, B peXxume CUrHanusaumum u3genne pasoMKHYT KOHTakTbl 4 — 5 (pucyHok 1, nos. 3) n nHgukaTop
«AR / Relay» noracHeT, B peXume OrpaHU4YeHUS MOLUHOCTU WU3JeNne 3aMKHET KOHTakTbl 4 — 5
(pucyHok 1, noa. 3) n niagunkatop «AR / Relay» GygeTt ropeTb HENpepbIBHO.

Ecnu nocne otcueta AlNB aBapusa He ucdesna, niamkatop «Fault / Power» (pucyHok 1, nos. 6) 6yaet mu-
ratb ¢ nepnoguyHocTbio 0,2 c.

Ecnn «KpaTtHocTb AlNB» (agpec 119) yctaHoBneHa 6onee 1 1 aBapus NOBTOPHO NPOM3OMAET 3a BpeMs,
MeHbLuee, Yem «Bpems copoca kpaTtHocTu AlNB» (agpec 120), cyeTumnk kpatHocTh AlNB yBenuuntcs Ha 1.

Ecnu aBapum He BO3HMKanu 3a Bpems, bonblwee, Yyem «Bpemsi cbpoca kpaTtHocTn AlB», cuyeTymk
kpaTtHocTu AlB obHynntca. Ecnu cuetunk kpaTtHocTn AlNB goctur 3HadveHus «KpatHoctb AlNB» (agpec 119)
1 npounsoLusia aBapusi, nagenune 3abnokupyet pabdoty pene (AlNB He npounsongerT).

UTto6bl 06HYNNTL cyeTymnk kpaTtHocTh AlNB Heobxoanmo nepesarpysntb nsgenune (Haxatb U yaepXxuBaTb
KHOMKy «R» B TeyeHun 3 ¢, nocne Yyero OTNyCcTUTb KHOMKY).

4.3 PaboTa usgenusa ¢ NpuopuTeTHON Harpy3Kom

Ecnu usgenue nogknoyeHo B COOTBETCTBMM C PUCYHKOM 4 («Cxema NOAKMYEHNS] B PEXMME OrpaHnye-
HWS1 MOLLHOCTW C NMPUOPUTETHOM HArpy3kon»), TO Npy NPEBbLILLEHUN 3HAYEHUSA KOHTPONMPYEMOro napameTpa
nsgenune OTKITYUT HENPUOPUTETHYIO Harpysky yepes BpeMss AO Mo KOHTpONMpyeMoMy napameTpy v 3any-
cTuT oTcueT BpemeHu AlNB no atomy napameTpy. [Nocne 3aBeplleHus otcueta BpemeHu AlB, ecnn 3Have-
HMWEe KOHTPONMUPYeMOro napameTpa CTano HWXe 3HayeHus, ycTaHoBrneHHoro [lonb3oBaTenem, msgenve
BKITHOUUT HENPUOPUTETHYIO Harpysky.

lMpu pabome c npuopumemHol Hazgpy3kol u3desiue He 3awuwaem MPUOPUMEMmMHYI Ha2py3Ky om
CKa4yKo8 HarpsiKkeHUs1 u rnepezpy3ok rno moky. [Npu makom eknoveHuu, usdenue 3awuwaem exodHble yenu
(nposodka, KoMMymupytow,as arnnapamypa).

4.4 Mepe3anyck nagenus n c6poc Ha 3aBoACKNE YCTaHOBKU

B cnyuae, ecnn TpebyeTcs nepesanyctutb n3genve, HeobxoamMMo TOHKUM, HE TOKONPOBOAALLMM Npeame-
TOM, HaXaTb M YAEepXMBaTb KHOMKY «R», pacnonoxeHHyto noa OTBEPCTUEM, B TedeHme 2 C.

Ecnun TpebyeTcs BOCCTaHOBUTL 3aBOACKME HACTPOMKWU U3aenuns, HeobxoanMmMo TOHKMM, He TOKOMpoBOAS-
LWMM NpegMeToM, HaxaTb M yaepkumBaTb KHOMKY «R», pacnonoxeHHyi nog otBepctuem, Gonee 10 c.
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4.5 PaboTa nsgenus

HanbHeliwee onucaHue pabombl u3denusi nodpasymesaem pabomy e pexume o2paHUYeHUs
MouwjHocmu.

4.5.1 KoHTponb HanpsXeHus

4.5.1.1 KoHmMporsib HanpsKeHus 1o eepxHemy ropozy

Ecnn BknoYeH KOHTPOMb HanpshkeHus no BepxHemy nopory (agpec 100, 3HayeHne napameTpa «1»), ns-
Aenue CpaBHUBAET M3MEPEHHOE 3HAYEHUE HAMNPSPKEHUSA CETM CO 3HAYEHMEM, YCTAHOBMEHHbIM B NapameTpe
«BepxHuin nopor HanpsikeHns» (agpec 101).

B cnyyae npeBblleHnst 3TOro napamMmeTpa, usgenuve pasoMKHeT KOHTakTbl 4 — 5 yepes Bpems AO no
HanpsbkeHuto (agpec 112), npu atom nugukatop «AR / Relay» nepuoanyeckm racHet (Ha 0,2 ¢). HayHeTca
oTcyeT BpemeHu AlB no HanpsbkeHuto (agpec 111).

Mo okoH4yaHuMM oTcyeTa BpemeHu AlB no HanpsikeHuto (agpec 111) usgenve 3amMKHET KOHTaKThbl
4 — 5, ecriv HanNpPsXXeHUs ceTn CTano MEeHbLUMM UNU paBHbIM 3HaYeHUIo «BepxHU nopor HanpsKeHUa» Mu-
HYC rmcTepesnc No HaMNpPsHKEHMHO.

4.5.1.2 KoHmMporsib HanpsKeHUs rno HUXHeMy rnopoazy

Ecnn BkntoveH KOHTPOMb HanpsbkeHns no HmkHemy nopory (agpec 100, 3HayeHue napameTpa «2»), ns-
Aenue CpaBHUBAET M3MEPEHHOE 3HAYEHUE HAMNPSPKEHUSA CETU CO 3HAYEHMEM, YCTAHOBMEHHbIM B NapameTpe
«HwxHUN nopor HanpspkeHna» (agpec 102).

Ecnu HanpsbkeHne ceTn cTano MeHblle 3TOro napameTpa, u3genue pasoMKHET KOHTakTbl 4 — 5 vepes
Bpemsa AO no HanpskeHuto (agpec 112), npu atom nugukatop «AR / Relay» nepunognyeckn racHet (Ha 0,2
c). HauHeTca otcueT BpemeHun AlNB no HanpsbkeHuto (agpec 111).

Mo okoH4yaHuMM oTcyeTa BpemeHu AlB no HanpskeHuto (agpec 111) usgenve 3amMKHET KOHTaKThbl
4 - 5, ecnun HanNpsbkeHUsa ceTn ctano 6onbWMM NN paBHbIM 3HaYeHUO «HKHUI NOPOr HaNpsXKeHUs» NIToc
FMCTEPE3NC MO HAMPSPKEHNIO.

4.5.1.3 KoHMporsib HanpsKeHus rno 8epxHemMy U HUXHeMY ropozam

[Mpn KOHTpOMe HanpshKeHUs Mo BEPXHEMY W HXKHEMY noporam uagenuve pabotaeT aHanormyHo nyHKTam
4511n451.2.

4.5.2 KoHTponb TOKa

Ecnun BkntoveH koHTponb Toka (agpec 104, 3HavyeHme napameTpa «1»), usgenue cpaBHMBAET N3MEPEHHOE
3Ha4yeHne ToKa Co 3Ha4YEeHMEM, YCTaHOBEHHbLIM B napameTpe «[lopor Toka» (agpec 105).

Ecnu nsmepeHHoe 3HayeHwe Toka cTano Gonble 3TOro napameTpa, M3genve pPasoOMKHET KOHTaKThbl
4 — 5 yepes Bpemsa AO (agpec 114), npu atom nngukatop «AR / Relay» nepuogudeckm racHet (Ha 0,2 c),
HaumMHaeTcs otcdeT BpemeHn AlB (agpec 113).

Mo okoH4aHun oTcuyeTa BpemeHu AlB nsgenve saMkHeT KOHTaKTbl 4 — 5, eCriv TOK CTan MeHblUe 3Haude-
HUA «lMopor Tokax.

4.5.3 KOHTpOnb MOLHOCTHU

Ecnwn BkntoveH koHTponb MowHocTK (agpec 106, 3HavyeHme napameTpa otnudHoe ot 0), nsgenue cpaBHU-
BaeT M3MEpPEHHOE 3Ha4YeHMe MOLLHOCTU CO 3HAYEeHWEM, YCTaHOBMNEHHbIM B napameTtpe «[lopor MOLLHOCTMY
(agpec 107).

Ecnu nsmepeHHoe 3HaveHne MOLLHOCTK cTano Gonblue 3Toro napameTpa, u3genve pasoMKHET KOHTaKTbl
4 — 5 yepes Bpemst AO (agpec 116), npun atom nHaunkatop «AR / Relay» nepnoanyeckm racHeT, Ha4YMHaeTCa
oTcyeT BpemeHu AlB (agpec 115).

Mo okoH4yaHun otcyeTa BpemeHn AlB mnsgenne 3amMKHET KOHTaKTbl 4 — 5, eCnn N3MepeHHoe 3HavyeHne
MOLLHOCTM CTarno MeHbLUe 3Ha4YeHUs «opor MOLLHOCTMY.

lMpumevaHue — U3denue aHano2u4HO KOHmMposiupyem ece eudbl MouwyHocmel (MOJSIHYIO, akmus-
HYI0 U peakmueHYyH).

4.5.4 KoHTpOnb 4acToTbl

4.5.4.1 KoHmporsib Yyacmomabl 110 8epxHeMy ropoay

Ecnn BKNOYEH KOHTPOSb YacToTbl CETU MO BepxHeMy nopory (agpec 108, s3HauyeHne napameTpa «1»), ns-
Aenue cpaBHMBaET M3MEPEHHOe 3HayeHWe 4acToTbl CEeTU CO 3HayYeHMeM, YCTaHOBMEHHbIM B MapameTpe
«BepxHuin nopor yactoTel» (agpec 109).

Ecnu nsmepeHHoe 3Ha4yeHne 4acToTbl ceTu cTano 6onblie 3TOro napameTpa, u3genve pasoMKHET KOH-
TakTbl 4 — 5 yepes Bpemsa AO (agpec 118), npu atom nngmkaTop «AR / Relay» nepuoguyecku racHet (Ha 0,2
c¢). Nocne okoH4YaHus oTcdeTa BpemeHn AO HaunHaeTcsa otcyeT BpemeHun AlNB (agpec 117).

Mo okoH4YaHUM oTcyeTa BpeMeHn AlNB usgenve 3amMkHET KOHTakTbl 4 — 5, ecnu nsmMepeHHoe 3HayeHue
4acTOTbl CETU CTaNI0 MEHBLUUM UIM PaBHbIM 3HAYEHNO «BepxHuI Nopor 4YacToThbl».

4.5.4.2 KoHmporsb Yyacmomel 110 HUXHEMY riopoay

Ecnu BKMOYEH KOHTPOSb YacTOTbl CETU MO HWxkHeMyY nopory (agpec 108, 3HavyeHne napameTpa «2»), U3-
Aenue cpaBHMBaET M3MEPEHHOEe 3HA4YeHWe 4acToTbl CETM CO 3HaYeHMEeM, YCTaHOBMEHHbIM B MapameTpe
«HwxHUM nopor YactoTbl» (agpec 110).
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Ecnu nsmepeHHoe 3HayeHne 4acToTbl CETU CTano MeHbLue 3TOro napameTtpa, u3genve pasoMKHET KOH-
Taktel 4 — 5 yepes Bpemss AO (agpec 118), npu atom mHamkatop «AR / Relay» nepuogmyeckun racHet
(Ha 0,2 c). MNMocne okoH4aHMsa oTcyeTa BpemeHn AO HaumHaeTcs oTcueT BpemeHu AlB (agpec 117).

Mo okoH4yaHun otcyeTa BpemeHn AlB mnsgenue 3amMKHET KOHTaKTbl 4 — 5, eCnn N3MepeHHoe 3HavyeHne
4YacToTbl CETU CTano 6ONbLUNMM UM PaBHbIM 3HAYEHWNIO « HXKHWI NOPOr YacTOTbI».

4.5.4.3 KoHmporsb Yyacmomel 110 8epXHeEMY U HUXXHEMY riopoaam

[Mpn KOHTpONe 4YacToTbl NO BEPXHEMY M HWXKHEMy noporam usgenue paboTaeT aHanormyHo MyHKTam
454114542,

4.6 PaboTta c uHtepcencom RS (EIA/TIA)-485 no npotokony ModBus

4.6.1 O6LmMe nonoxeHus

OM-121 nossonsieT BbINONHATL OOMEH OaHHbIMWM C BHELUHMMWU YCTPOWCTBaMu MO nocregoBaTenlbHOMY
nHtepgency RS (EIA/TIA)-485 no npotokony ModBus ¢ orpaHMyeHHbIM HAabopom KOMaHz (nepeveHb noa-
aepxmBaeMbix PyHKUMA NpuBeaeH B Tabnuue 5).

Mpy NOCTPOEHMM CETM NCNONb3YETCS NPUHLUMN OpraHu3aummM BeayLwmun — BegoMblId, rae B KayecTBe BeAo-
moro BbicTynaeTr OM-121. B ceTn MOXeT NpuCyTCTBOBaTb TOMbKO OOAUH BEAYyLUMIA y3en U HECKONbKO BEAO-
MbIX y3MnoB. B kauecTtBe BefyLiero ysna BbICTynaeT MepCcoHarbHbI KOMMAbOTEP NGO MporpamMmmMupyembliii
norn4yecknin koHTponnep. lNpu gaHHOM opraHusaunm MHULMATOPOM LMKNOB OOMeHa MOXET BbICTynaTb UC-
KNIOYMTENBHO BEOYLLUNA y3er.

3anpocbl Begylwero ysna — umHauBuayanbHble (agpecyemble K KOHKpeTHomy wusgenuto). OM-121 ocy-
LLLECTBNAIOT Nnepegady, oTBevasi Ha MHAMBMAYalbHbIE 3anpocChl Be4YLLEro yana.

Mpun obHapyXeHun ownboK B NOMy4YEHUN 3anpocoB, MO0 NPN HEBO3MOXHOCTM BbINOSIHEHWS MOSTyYEHHOM
komaHabl, OM-121, B KayecTBe OTBETa, reHepupyeT coobleHne 06 owmnbke (Tabnuua 8).

Appeca (B eCSATMYHOM BUAE) PEMMCTPOB KOMaHL, U UX Ha3Ha4YeHne npueegeHsl B Tabnuue 6.

Appeca (B eCATUYHOM BUAE) OONOSTHUTENBHbLIX PEFMCTPOB M MX HA3HaYeHNe npuBegeHbl B Tabnuue 7.

Tabnuua 5 — lNepeveHb NogaepxmBaeMbix PyHKLNIA

®PyHkuma (hex) Ha3HauyeHue MpumeyaHue
0x03 YTeHne 04HOro NN HeCKONbKUX PErMCTPOB Makcumym 125
0x06 3anncb OAHOro 3Ha4YeHNs1 B permcTp -—--

Tabnuua 6 — Pernctp komaHg

Anpec
HasBaHue OnucaHwme 3M (DEC)
Koabl komaHA;:
0xA4F3 — nepesanyck nsgenus;
0x37B6 — Bkno4nTb pene;
PervcTp komann 0x37B7 — OTKMOUNTL pene; 3/4 50

0xD351 — cbpoc cyeTyMKa akTUBHOWN SHEPTUU;

0xD352 — cbpoc cyeTuymKa peakTUBHON SHEPruu;

0x472C — 3anucaTb HaCTPONKM B 3HEProHE3aBUCUMYIO NaMAThb;
0x4757 — 3arpy3vTb HACTPOWKN N3 SHEPrOHE3aBUCMMOWN NaMATH.

Beog naponsa ModBus Ons goctyna K (pyHKUMAM 3anucu yCTaHOBWUTb BEPHbIA Naporb
(8 cumsonos ASCII) | (3HayeHue no ymonyaHuio — “admin”).
Onsa 3anpeta yHKUUA 3anmMcyn yYCTaHOBUTL Ntoboe 3HaveHue, oT-| 3 51-59
nYHOe OT nNapons.
Honyctumble cumsonsl: A-Z; a-z; 0-9.

MpumevaHus:
— 3/M — Tun gocTyna K perucTpy 3anucb / YTEHWE;
— apgpec Buga “50” o3HavaeT 3HadeHune 16 6ut (UINT);
— agpeca “51 — 59” o3HavatoT AnanasoH 8 GUTHLIX 3HaYeHu (STRING).

Tabnuua 7 — [JononHuTeNbHbIE PETNCTPbI

HasBaHue OnucaHue 3M ?SES;:
WpeHTndumkaTop WaoeHTudpmkaTop nsgenus (3HadveHne 19) Y 0
Bepcus MMKponporpaMmbl byt 15 — bur 8 1 1.0 Yy 1
our 7—-06ut0 0 )
PerncTp coctosiHus 61T 0 0 — pene BKIHOYEHO; 4 56
1 — pene oTKMo4YEHO.
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Anpec
HasBaHue OnucaHune 3/M (DEC) HasBaHue
0 — HeT rnobanbHoMn 6OKNPOBKY;
out 1
1 — ecTb rmobanbHasn GrokMpoBKa.
6T 2 0 — HeT NpeBbILLEHNST HAMNPSKEHNS;
1 — eCTb NPEeBbLILLIEHNE HaMNPSKEHUS.
6uT 3 0 — HeT pe3koro NpeBbILLEHNS HAaNPSXKeHWs;
1 — eCTb pe3Koe MpeBbILLEHNE HANPSXKEHNS.
6uT 4 0 — HET CHMKEHUSI HaMNPSPKEHUS;
1 — eCTb CHWKEHUE HanpsiKeHus:.
6uT 5 0 — HeT pe3Koro CHMXEHNST HanpPsXKeHUs;
1 — eCTb pe3Koe CHWKEHNE HaMpsKEHWS.
0 — HeT NpeBbLILLEHNS TOKA;
out 6
1 — eCcTb NpeBbLILLEHNE TOKA.
6T 7 0 — HeT NpeBbILIEHNS] MOLLHOCTY;
1 — eCTb NpPEeBbILLIEHNE MOLLHOCTH.
6T 8 0 — HeT NpeBbLILEHNS YaCTOThI;
1 — eCTb NpeBbLILLIEHNE YacTOoThbl.
0 — HEeT CHMXEHUSI YaCcTOoThI;
ont 9
1 — eCTb CHWXKEHME YacTOoThl.
0 — cueT AlB no HanpsKeHUIO 3aBEPLLEH;
out 10
1 — nget cuet AlB no HanpsXXeHwuto. 56
0 — cueT AO no HanpsiXXeHuto 3aBepLUEH;
out 11
1 — naget cuet AO N0 HaNPSHKEHUIO.
0 — cueT AlB no ToKy 3aBepLUeH;
ounT 12
1 — nget cyet AlB no Toky.
0 — c4eT AO no TOKY 3aBepLLEH;
out 13
1 — nget cuet AO no TOKY.
0 — cyeT AlB no MOLHOCTY 3aBEPLLEH;
out 14
1 — npet cyet AlNB no moLHOCTN.
0 — cyeT AO No MOLLHOCTM 3aBEPLLIEH;
out 15
1 —upet cdeT AO MO MOLLHOCTW.
0 — cuet AlB no yactoTe 3aBepLLUEH;
out 16
1 — upet c4yeT AlB no yactore.
0 — cueT AO no 4YacToTe 3aBepLUEH;
out 17
1 — upet c4yeT AO no yacTtoTe.
0 — cueT KpaTHOCTM AlB 3aBepLueH;
out 18
1 — unpet cuet kpaTHocTn AlB.
61T 19 0 — HeT neperpysku no TOoKy;
1 — ecTb neperpyaka no TOKy.
ouTbl ¢ 20 no 29 3ape3epBMPOBaHbI
out 30 |1 — noBpexageHne HacTpoek B EEPROM.
out 31 |1 — npubop He kannbpoBaH.
CueTtumk kpaTHOCTU AlB Y 7
Bpems cbpoca cueTumka c 4 8
kpaTHocTK AlB
Bpems AlNB no HanpsikeHuto |c Y 9
Bpems AO no HanpsikeHuto | ¢ Y 10
Bpemsa AlB no Toky C Y 11
Bpems AO no Toky c Y 12
Bpems AlB no mowHocTn |c Y 13
Bpemsa AO no mowHocTM  |C Y 14
Bpewms AlB no yactoTte c Y 15
Bpemsa AO no yactoTe c Y 16
3Ha4yeHne HanpsXXeHns x10 B Y 17
3Ha4yeHune Toka x10 A Y 18
3Ha4yeHne MoLLHOCTU MNonHas, BA b 19
t AkTuBHas, BT Y 20
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MpogomkeHne Tabnuupl 7

HasBaHue OnucaHune 3M '?SEE():
PeaktnBHas, BAp Y 21
CuETUMK BHEprvM AktmBHasa x10 kBT Y 22:23
PeaktnHas x10 kBAp Y 24:25
KoadpdmumeHT mowHoctn | x1000 Y 26
3HavyeHune YyacToThl x100 Ny, Y 27
MpumeyaHus:
— 3/M - Tvn gocTtyna K perncTpy 3anuch / YTeHue;
— appec Bnaa “1” o3Havaet 3HayeHune 16 6ut (UINT);
— agpec Bnga “8:9” osHauvaet 3HayeHne 32 6uta (ULONG).

4.6.2 ®opmaTbl cOOOLEHUN

lMpoTokon obMeHa MMeEeT YeTKo onpedeneHHble dopmaTtbl coobeHnin. CobniogeHne dopmatoB obec-
neyYynBaeT NPaBUITbHOCTb U YCTONYMBOCTb (PYHKLMOHNPOBAHNSA CETMU.

[aHHble B coobLieHnn nepegatoTca ctapwimm 6anTom Bnepes.

4.6.2.1 ®opmam b6alima

OM-121 HacTpauBaeTcs Ha paboTy ¢ ogHMM M3 AByX bopMaToB GanT OaHHbIX: C KOHTPOMEM napuTteTa
(pncyHok 5) 1 6e3 koHTponsa naputeTa (PUCYHOK 6). B pexxume paboTbl ¢ KOHTPONEM napuTeTa ykasblBaeTcs
Takke TUMN KOHTpons: nNo YetHocth (Even), nubo no HeyeTHocTn (Odd). MNepenaya OUT AaHHbBIX BbIMNOMHAETCA
mragwunmu 6utamm Bnepea.

Mo ymonuyaHuio (Mpu U3roTOBMEHUWN) n3genue HacTpamBaeTca Ha paboTy 6e3 KOHTpons napurteTa U C
OBYMS CTOMOBbLIMU BUTamu.

‘ ‘ | K 8 BUT JaHHbIX @L ‘ ‘lK 8 BWT faHHbIX yi i

v

cTapT 6ut 6uT naputeta cTon GuUT cTapT ouT 2 cton 6uTa

PucyHok 5 — ®opmaT 6awnta ¢ KOHTpornem napureta PucyHok 6 — ®opmart 6arvita 6e3 KoHTpons
naputeTa (2 cton 6uta)

Mepenayva 6ant ocywectensaeTcs Ha ckopocTax 1200, 2400, 4800, 9600, 14400 n 19200 6ut/c. Mo ymon-
YaHWUIO, NPU N3roTOBIEHUN, N3Lenne HacTpamBaeTcs Ha paboTy co ckopocTbio 9600 6ut/c.

lMpumeyarnue — dns pexxuma ModBus RTU nepedaemcsi 8 6um OaHHbIX, a 0ns pexuma ModBus ASCII
rnepedaemcsi 7 6um OaHHbIX.

4.6.2.2 ®opmam kadpa

[nvHa kagpa He moxeT npeBbiwaTh 256 6ant ana ModBus RTU n 513 6ant gns ModBus ASCII.

B pexxume ModBus RTU koHTpOSb Ha4ana n OKOH4YaHWA Kagpa OCyLlecTBASeTCs nNpyM NoOMOLUW UHTepBa-
NoB MON4aHus, ANVHON He MeHee BpeMeHu nepepayv 3.5 6ant. Kagp gomkeH nepegaBaTbCs Kak Henpe-
pbiBHbIA NOTOK 6anT. [NpaBuNbHOCTL MPUHATUSA Kagpa AOMNONHUTESNIbHO KOHTPONMPYETCS MPOBEPKON KOH-
TponbHow cymmbl CRC.

Mone agpeca 3aHMmaeT oguH 6anT. Agpeca BegOMbIX YCTPOMCTB HaxoaaTcsa B gmManasoHe oT 1 go 247.

Ha pucyHke 7 npencrasneH coopmat kagpa RTU.

UHTepBan Aapec | Koa dyHkumm | Oanuuie nHTepBan
MonYaHus MOnYaHus
> 3.5 Gaiita | 1 6anT 1 Gant no 252 Gant 2 GanTa > 3.5 Gaiita

PucyHok 7 — ®opmat kagpa RTU

B pexvnme ModBus ASCIl kOHTpONb Hayana n OKOHYaHUA Kagpa OCYLLEeCTBRSeTCA NpyM NOMOLLM chneuu-
anbHbIX cumBonoB (cumeon (‘' 0x3A) — ansa Havana kagpa; cumeonbl (‘CRLF 0XxODOx0A) — Anst OkoHYaHus
kagpa). Kagp oomkeH nepedaBaTbCs Kak HENpepbIBHLIM NOTOK 6anT. [NpaBuNbHOCTb NPUHATUSA Kagpa Ao-
NOSIHUTENTbHO KOHTPONMPYETCsl MPOBEPKOWN KOHTPOnbHOM cymmbl LRC.

lMone agpeca 3aHnmaeT ABa 6anta. Agpeca Be4OMbIX YCTPOMCTB HaxogaTcsa B AnanasoHe oT 1 oo 247.

Ha pucyHke 8 npeacrasneHn dpopmart kagpa ASCII.

Appec | Kog cdyHkunmn NaHHble CRLF
2 Gaitt 2 6aitT f10 504 GaiiT 2 6aitta 2 baira

1 GaiT

PucyHok 8 — ®opmart kagpa ASCII

CkayaHo c calTa nHTepHeT marasuHa https://axiomplus.com.ua/



~14 ~

lMpumeydaHue — 8 pexume ModBus ASCII kax0bit 6atim daHHbIX KoOupyemcs dgymsi 6atiimamu ASCII
koQa (Hanpumep: 1 6aim daHHbIx 0x25 Kodupyemcs dgyms 6atimamu ASCII koda 0x32 u 0x35).

4.6.3 NeHepauu1a u NnpoBepKa KOHTPOJNIbHOW CYMMbI

MepepnatoLlee ycTpoNCTBO hOPMUPYET KOHTPOSBbHYKO CyMMY Ans Bcex 6anT nepegaBaeMoro coobLieHus.
OM-121 aHanornyHbim 06pa3oM PoOpMUPYET KOHTPOSbHYK CyMMY AN BCceX BanT NPUHATOrO COOOLEeHNs 1
CpaBHMBaET €e C KOHTPOSfbHOW CYMMOW, MPUHATOW OT nepefarowiero ycrpouctsa. [lpm HecoBnageHun
ChOpPMMPOBAHHON KOHTPOSbHOM CYMMbI 1 MPUHATON reHepupyeTcsa coobuleHne o6 ownbke.

4.6.3.1 'eHepayusi KoHMponbHoU cymmbl CRC

KoHTponbHasa cymma B coobLieHUn nepegaetca mnagwnm 6antom snepea, npeacraBnseT cobon uuknu-
YECKUIN NPOBEPOYHLIN KO HA OCHOBE Henpusogumoro nonimHoma 0xA001.

Moanporpamma hopmmnpoBaHns KOHTponbHOM cyMMbl CRC Ha a3bike Cu:

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

o

3 cons uint16_t Polynom = 0xA001;
4 uint16_t crc = OxFFFF;
5: uint16_ti;
6: uint8_t byte;
7: for(i=0; i<(uCount-2); i++){
8 crc = crc » pSendRecvBuffi];
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 NeHepayusi KoHMpPosbHOU cymmbl LRC

KoHTponbHasa cymma B coobLueHnn nepegaercs ctapwmm 6antom Bnepegun, npeacrasnsieT cobon npo-
OONbHbIN KOHTPOSb M30bLITOYHOCTW.

Mognporpamma opmmnpoBaHns KOHTposibHoN cymMbl LRC Ha a3bike Cu:

1:  uint8_t GenerateLRC(uint8_t *pSendRecvBuf, uint16_t uCount)

2: {

3: uint8_t Irc = 0x00;

4: uint16_ti;

5: for(i=0; i<(uCount-1); i++){

6: Irc = (Irc + pSendRecvbufli]) & OxFF;
7: }

8: Irc = ((Irc ® OxFF) + 2) & OxFF;

9:  returnirc;

10: }

4.6.4 Cuctema KomaHp,

4.6.4.1 ®yHkyusa 0x03 — umeHue apyrrbl peaucmpos

dyHkuma 0x03 obecneumBaeT uTeHne cogepxmmoro permctpo OM-121. B 3anpoce Begyliero cogep-
XWUTCS afpec HavyanbHOro perucTpa, a Takke KonmyecTso CNoB AN YTEeHUs.

OtBeT OM-121 cogepXuT KONUMYEeCTBO BO3BpaLLaeMbiXx 6GanT 1 3anpolleHHble AaHHble. KonvyecTBo BO3-
BpallaeMbIX PeructpoB orpaHudmBaetca 25. Ecnn KonuyectBO pernctpoB B 3anpoce npesbllaeT 25
(50 6anT), pasbrneHne oTBeTa Ha Kagpbl HE MPON3BOANTCS.

Mpumep 3anpoca n oteeta B ModBus RTU npusenéH Ha pucyHke 9.

3anpoc
Hau. agpec | Hau. appec Kon. Kon.
Apnpec DYHKUWR HB LB cnos HE | cnos LB CRCLB CRC HB
01h 03h 00h ADh 00h 02h C4h 25h

OtBeT - 3HaueHwne peructpa 00AOh = 1000 (FLOAT)
DaHHbIE OaHnbie | JaHHble | JdaHHble
HW HB HW LB LW HB LWLB

01h 03h 04h 44h 7Ah 00h 00h CFh 1Ah

Apnpec DyHKUMA Kon. 6ant CRC LB CRC HB

PucyHok 9 — lNpumep 3anpoca n oteeta yHKUMM 0X03 — yTeHune rpynnbl perncTpos
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4.6.4.2 ®yHkyusa 0x06 — 3anuck peaucmpa

dyHkuma 0x06 obecneunBaeT 3anucb B oamH permctp OM-121. B 3anpoce BeayLiero cogepxutca agpec
perncTpa v gaHHble Ans 3anucu.

OTBeT n3genus coBnagaeT C 3anpocoM BeAyLLEro U COAEPXUT afpec pernctpa n yCTaHOBMEHHbIE AaH-
Hble. [Mpumep 3anpoca u oteeTa B pexnme ModBus RTU npueeaéH Ha pucyHke 10.

3anpoc - permetp 00ACh = 1000 (INT)

Hau. agpec | Hauy. agpec | [daHHbie | [JaHHbie

Agopec DYHKUMUA HE LB HB LB CRCLB CRCHB
01h 06h 00h AOh 03h E8h 89h 56h
OTtBeT
Hau. agpec | Hauy. agpec | [daHHble | [JaHHble
Appec DOYHKUUA HB LB HB LB CRC LB CRC HB
01h 06h 00h AOh 03h E8h 89h 56h

PucyHok 10 — Npumep 3anpoca n oteBeTa oyHkumMm 0x06 — yctaHOBKa peructpa

lpumeyaHue: ecnu «llaponbHas 3awuma ModBus» eknrodeHa, docmyn K pyHKyussM 3anucu 6ydem
3abnokupoeaH do MoMeHmMa eeoda eepHoz20 napoJsisi (adpeca 51-59) u Ha ece nonbimku 3anucu usdenue
6ydem soszepauwamb owubkKy «ILLEGAL_DATA_ADDRESS» (mabnuua 8, ko0 owubku «02»).

4.6.5 Koabl owumb0ok npotokona ModBus
Tabnuua 8 — Kogbl owmnbok npotokona ModBus

Kona

OLLMEKM HA3BAHUE ONMUCAHUE OLLUBKN

01 ILLEGAL FUNCTION MpuHATBIN KOA YHKUMK HE MOXET BbiTb 0OpaboTaH.

02 ILLEGAL DATA ADDRESS AJpec AaHHbIX, YKa3aHHbIA B 3anpoce, HEAOCTYMEH.

03 ILLEGAL DATA VALUE 3HadeHue, CoAepxalleecs B Nore AaHHbIX 3anpoca, senseTcs
HeJoMyCTUMOW BENTMYMHOW.

04 SERVER DEVICE FAILURE HeBOCuCTaHaBJ'II/IBaeMaFI owmnbka nmena MecTo, noka BeAomoe
YCTPOWCTBO MbITANoch BbINONHUTL 3aTpeboBaHHOE AeNCTBUE.

05 ACKNOWLEDGE Bepomoe yCcTponcTBO NpUHAMO 3anpoc u obpabaTbiBaeT ero, HO

370 TpebyeT MHOro BPEMEHM.

Bepomoe ycTponcTBo 3aHATO obpaboTkomn kKomaHabl. Begyulee
06 SERVER DEVICE BUSY YCTPOWCTBO A0JPKHO NOBTOPUTL COOBLLIEHME NO3XKE, KOraa
BeJoMoe ocBoboauTcs.

Begomoe yCTpOVICTBO HE MOXET BbINOJIHUTb NPOrpaMmMHyto

07 NEGATIVE_ACKNOWLEDGE
GYHKLUMIO, 3a[aHHYI0 B 3anpoce.

Begomoe ycTpoiicTBO Npu YTEHWUMN pacLUMPEHHOM NamsATH

08 MEMORY PARITY ERROR
o6Hapyxuno ownbky napuTeTa.

4.6.6 YcTtaHoBKa naponsa ModBus RTU/ASCII

4.6.6.1 Ecnu «[lNaponbHas 3awuma ModBus» omkntodeHa (mabnuya 4, adpec 126, 3HaqyeHue «0»)

lMocnepoBaTtenbHO 3anMcaTb 3HAYeHWe HOBOro napons B peructpbl 127-134 (tabnuua 4, «3HadeHwue
naponsi»). B cnyvae, ecnu HOBbLIN Maponb kopoye 8 CMMBOMOB, OCTaBLUMECH PErucTpbl 3anofiHUTb
3HayeHuem «0».

4.6.6.2 Ecnu «[MaponbHas 3auwuma ModBus» sknrodeHa (mabnuua 4, adpec 126, 3HadyeHue «1»)

lMocnepoBaTtenbHO 3anucaTb 3HAYEHWE CTaporo Mnapons (3aBoAcKoe 3HayeHue napons «admin») B
pernctpbl 51-59 (tabnuua 6, «lMaponb ModBus»). B cnyyae, ecnu ctapbi naponb Kopoye 8 CUMBOIOB,
OCTaBLUMECS PErncTpbl 3anOnHUTb 3HaYeHneM «0».

MpumeyaHue: npu esode HeeepHO20 naposiss docmyn K pyHKYuUsM 3anucu 6ydem 3abrnokupoeaH, U Ha
ece nonbimku 3anucu usdesnue 6ydem eosepauwiamb owubky «ILLEGAL DATA_ADDRESS» (ma6bnuuya 8,
KOO owu6bKu «02»).

lMocnepoBaTtenbHO 3anncaTb 3Ha4YeHWe HOBOro napons B pernctpbl 127-134 (tabnuua 4, «3HaveHue na-
pons»). B cnyyae, ecnvn HOBbIN Naposib kopoye 8 CMMBOMOB, OCTaBLUMECHA PErMCTPbI 3anONHUTbL 3HAa4YeHUEeM
«0».

4.6.6.3 CoxpaHeHue HacmpoekK 8 aHepaoHe3asucumyro namsms EEPROM

3anucatb ko komaHabl «0x472C» no agpecy 50 (Tabnuua 6, «Pernctp KomaHay).
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5 TEXHWMECKOE OBCNTYXUBAHUE
5.1 TexHnKa 6e3onacHOCTHU
2 B U3OENUUN UCMONb3YETCA OMACHOE ANA XU3HU HANPAXEHUE. NMPU TEXHUYE-

CKOM OBCNYXWBAHUXN HEOBXOOUMO OTKNKOYUTb U3OENUE U NOOKMIOYEHHBLIE K
HEMY YCTPOMUCTBA OT MUTAIOLLEEU CETW.

PekomeHayemas nepuoanyHOCTb TEXHUHECKOro O6CINYXMBAHUSA — KaXAble LIeCTb MeCSLEB.

5.2 Nopsanok TexHU4Yeckoro od6cnyxnBaHus

1) MNpoBepuTb HaAEeXHOCTb NOACOEeAMHEHUS MPOBOAOB, NP HEOOBXOAMMOCTU — 3axaTb C YCUNMeM, yka-

3aHHbIM B Tabnuue 1;
2) B13yaribHO NPOBEPUTL LIENOCTHOCTb KOPMyca;
3) Npy HeOBXO4MMOCTM NPOTEPETH BETOLULIO NIMLEBYHO NAHENb U KOPMyC U34enus.

Ona YucTkM He ucnonb3ynTe abpa3nBHbIE MaTepuanbl U pacTBOPUTENMN.

6 CPOK CNNYXBbl U TAPAHTUA N3TOTOBUTENA

6.1 Cpok cnyx6bl nsgenua 10 net. No ncteveHmun cpoka cnyx6bl 06paTUTLCA K NPOU3BOAUTENIO.

6.2 Cpok xpaHeHus 3 roga.

6.3 [apaHTUIHLIN CPOK SKCMyaTauMm U34EeNUs CoCTaBnsaeT 5 neT co AHS NPogaXN.

B TeyeHue rapaHTUNHOro cpoka aKcnayaTauum NponsBoanTeNb BbINONHAET 6ecnnaTtHO PEMOHT nu3genus,
ecnu NoTpebutens BbiNnoNHAN TpeboBaHMs PykoBOACTBa NO 3KCNyaTauum.

BHUMAHUE! ECNU U3OENUE 3KCMINYATUPOBAIIOCb C HAPYLULEHUEM TPEBEOBAHWUW OAH-
HOIMo PYKOBOACTBA MO 3KCINYATAUUN, NPON3BOAUTENb MUMEET NPABO OTKA3ATb B lA-
PAHTUAHOM OBCNY>KUBAHUMN.

6.4 apaHTUHOE 06CNYXMBaHME NPOM3BOUTCS MO MECTY NPUOBPETEHMS UM MPOM3BOLMUTENEM U3LENNSI.

6.5 lNMocnerapaHTuinHoe o6cnyxMBaHWe BbINOTHAETCS NPOU3BOAMTENEM NO AENCTBYOLWMM Tapudam.

6.6 [Nepen oTnNpaBKOM Ha PEMOHT M34eNne AOMKHO ObITh YNakoBaHO B 3aBOLCKYIO UMW OPYry0 YNAKOBKY,
NCKITHOYAIOLLYH0 MEXaHMYEeCcKne NoBpexaeHust.

Y6egutenbHas npocbba: npu BO3BpaTe M3Oenua WUnNn nepefade Ha rapaHTuiHoe (nocnerapaHTUrHOE)
obcnyxuBaHue, B None CBegeHUn 0 peknamaumnsax nogpobHo ykasbiBaTb NPUYMHY BO3BpaTa.

7 TPAHCNOPTUPOBAHUE U XPAHEHUE
N3penve B ynakoBke Npon3BoAMUTENS OOMYCKAaeTCA TPaHCNOPTMPOBaTb M XPaHUTb Npu TemnepaType oT
MuHyc 45 no +60 °C, oTHocutenbHon BnaxxHocTu He 6onee 80 %.

8 CBUOETEJNIbCTBO O NPUEMKE
OM-121 npoBepeHO Ha paboTOCNOCOBHOCTL W MPUMHSTO B COOTBETCTBUM C TpebOOBaHUAMU LENCTBYIOLLEN
TEXHMYECKOM AOKYMEHTaUUKN, NPU3HAHO FOA4HbLIM 41151 SKCnyaTaumu.

Mri HauanbHuk otgena kayectsa [laTta nsrotoBneHus

9 CBEAEHUA O PEKITAMALIUAX

lpednpusamue npusHamesibHo Bam 3a uHgopmauu o0 Kadyecmee u3denius u rpedrioKeHuUs rno e2o pa-
6ome.

[aTa npogaxu
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