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Hactosiwee  pykoBoACTBO MO  3KCniyaTauuuM  npegHa3HayeHo  ANs  O3HaKOMIeHWs
obcnyxuBatoLwero nepcoHana C YCTPOWCTBOM, MPWHLMINOM AEWCTBUS, KOHCTPyKUueRn, paboTon u
TexHu4Yecknm obcnyxusaHuem moayns Beoga M3110-224.1M (B ganbHeNLLEM NO TEKCTY UMEHYEMOTO
npubop).

Mpubopbl M3roTaBnmBaroTCs B COOTBETCTBUM C TY 4221-004-46526536-2011.



TepMuHbI N abbpeBUaTypbI

ALN — aHanoro-undpoBol npeobpasoBaTens.

Wma napameTtpa — Habop CMMBOMNOB, OAHO3HAYHO OMNpefensWmMin AOCTYN K napameTpy B
npubope.

MHpekc napameTpa — YMCNOBOE 3HaYeHNe, oTnnYaloLLee napaMmeTpbl OAHOTUMHbIX SNIEMEHTOB C
0VHaKOBbIMW UMEHAMMW.

KoHdourypaums — coBokynHOCTb 3Ha4YeHWIN MapameTpoB, onpeaenstoLmx paboty npubopa.

KoHdpurypauunoHHble napameTpbl — MnapameTpbl, Onpefernsiolume KoHpurypaumo npubopa.
3apatoTcs B nporpamme-KoHdurypaTope.

MacTtep cetn — npubop (unu [K), nHuumupylowmnin obMeH AaHHbIMM B ceTn RS-485 mexny
oTnpaBuTeENeM 1 nonyvyatenem AaHHbIX.

OnepaTtvBHbIE NapamMeTpbl — JaHHble, KOTopble Npubop nepefaeT no cetn RS-485.

MK — nepcoHanbHbI KOMMbIOTEP.

CeTeBble NapamMeTpbl — cryxebHble MapameTpbl, ornpeaensioLme paboty npubopa B cet RS-485.

Tun AaHHbIX — onpeaenseT Habop 3HaYeHW B COOTBETCTBUU € Tabnuuen 1.

Ta6nuua 1 — 3Ha4yeHUs TUNOB AaHHbIX

TUN naHHBbIX BuT Onana3oH 3Ha4YeHun
MuHuManbHoe MakcumanbHoe
unsigned char 8 0 255
unsigned short 16 0 65535
unsigned long 32 0 4294967295
signed long 32 -2147483648 2147483647
float 32 3,4E-38 3,4E+38




1 HasHa4yeHune npubopa

Mpnbop npegHasHayeH AN M3MepeHWst NapameTpoB OAHOMA3HON 3NEKTPUYECKOW CeTU, Takux
KaK HampshkeHue, TOK, 4acToTa, MofiHas, akTVBHAA M peakTVBHAs MOLLHOCTA U KO3bduumeHT
MOLLHOCTK (COs @), npeobpasoBaHusi ero B LMPOBONA koA M Nepenadn pesynbTaToB U3MEpPEHUN B
ceTb RS-485.

Mpnbop moxeT BbITb MCMONb30BaH B COCTAaBE M3MEPUTENbHbLIX CUCTEM KOHTPOMS W YNpaBneHns
TEXHOMNOrMYeCKMM NPOLECCaMmn Ha NPOMBbILLNEHHbIX NPEANPUATUSX.



2 TexHU4YeCcKue xapakTepuCcTUKN MU YCIIOBUS IKCNnyaTauum

2.1 TexHUYeckne xapakTepucTuku npubopa

OcHOBHbIE TEXHUYECKME XapaKTepucTuku npubopa npuseneHsbl B Tabnuue 2.1, xapakTepuctunkm
n3MepsieMbIX NapaMeTpoB NpeacTaBneHsl B Tabnuvue 2.2.

Tabnuua 2.1 — O6WmMe TeXHNYEeCKne xapakTepucTuku npubopa

HanmeHoBaHue

3HayeHue

HanpsikeHue nutaHus

oT 90 0o 264 B nepemeHHOro Toka
(HomuHanbHble 3HaveHns 110, 220 nnn 240)
yactoTou oT 47 Ao 63 'y (HoMuHanbHble
3HayeHus 50 n 60 My) nnn
o1 20 go 375 B nocTositHHOro ToKa
(HOMUHanbHOe HanpsxeHue 24 B)

MoTpebnsiemas mowHocTb, BA, He Gonee 5

Bpewmsi onpoca, cek, He bonee 1

KonnyectBo kaHanoB nsMmepexus 1
UHTepdpenic cBA3mn

MHTepdenc cBs3n ¢ MacTepom cetu RS-485

MakcmmanbHoe KonnyecTso Npubopos, 32

O[HOBPEMEHHO NoAKnioYaemMblx kK ceTn RS-485,

He Gonee

MakcumanbHas ckopocTb 06meHa no RS-485, 6ut/cek 115200

lMpoTokonbl cBA3N,
MHGopmaLum

ncnonbdyemble OnA nepeanadu

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON




OKOHuYaHue Tabnuubl 2.1

HaumeHoBaHue 3Ha4yeHue
KOHCTPYKTMBHOE ucnonHeHue
abapuTHble pa3mepbl npubopa, MM 110x 76 x 27
Macca npubopa, kr, He bonee 0,5

CreneHb 3awmMThbl KOpnyca

IP20 co cTopoHbl nepegHen naHenu,
IPO0 co CTOPOHbI KNEMMHOW KONIOAKN

Ta6bnuua 2.2 — UsmepsieMble napameTpbl

[Ounana3oH nsamepeHumn

OcHoBHas

W3mepsiemblii napameTp Mpsmoe Mopknioetne MorpeLHoOCTbL

ucnonbL3oBaHnem A %

noakmnioYeHne TpaHCHOPMATOPOB namepeHuit, %
MepemeHHoe HanpskeHne, B| ot 40 go 400 ot 40-10° go 4000-10° +0,5
MepeMeHHbIi Tok, A 070,020 5 o1 2:10° go 5-10° +0,5
AKTMBHas MOLLIHOCTb, BT o1 20 go 2000 o1 8-10°® go 2:10” +1,0
PeakTuBHas MOLLHOCTb, Bap | ot 20 o 2000 o1 810% 0o 2.10” +1,0
MonHas MoLHOCTb, BA ot 20 go 2000 o1 810% 0o 2.10” +1,0
YacroTa, Ny ot 45,00 go 65,00 ot 45,00 go 65,00 10,5
+2,0

KoathmumeHT MoLLHOCTHM o1 0 10 1,000 o1 0 110 1,000 npu mowHoctn <30 BA

(cos o) 13,0

npu mMowiHoctu 230 BA




[lononHnTenbHasi  MOrpeliHOCTb  M3MEpeHWsl, BbI3BaHHasi M3MEHeHMeM  TemnepaTypsbl
OKpYy>XatoLero Bo3ayxa OTHOCMTENbHO HopManbHoM (Ha kaxable 10 °C nsmeHeHuss Temneparypbl), He
6onee 0,5 %.

[lononHnTenbHass  NOrpeLHoCTb,  Bbl3BaHHAs  MPUCYTCTBMEM B CUTHanme  HeYeTHbIX
rapMOHMYECKNX COCTaBnawWmMx curHana He Gomee +0,1 % Ha kaxabii 1 % YpOBHSA He4veTHOMN
rapMOHWKM OT OCHOBHOW 4aCTOTbl CMrHana.

[lononHnTenbHasi MOrpeLHoCTb, BbI3BaHHAsA NPUCYTCTBMEM B CUTHamne HanpsbkeHusi HeyeTHbIX
rapMOHWYECKNX COCTaBnsOLWMX curHana, He Gonee 10,1 % Ha kaxabli 1 % YpPOBHS HEYeTHON
rapMOHWKM OT OCHOBHOW 4aCTOTbl CMrHana.

lMpepen  OOMOMHUTENBbHOW  MPVMBEOEHHOW  MOTPELUHOCTW,  BbI3BAHHOW  BO3AENCTBMEM
3MeKTpoMarHUTHbIX Nomex He 6onee 0,2 npedena OCHOBHOW MOrPELLUHOCTU.

Mpenen QononHWTENbHOW NPUBEAEHHON MOTrPeLHOCTH, BbI3BAHHOW M3MEHEHMEM 4acTOoTbl CeTu
OT ero HOMUHarbLHOrO 3HayYeHus1 4o Noboro B Npeaenax AoMycTMMoro AvanasoHa ot 47 o 63 'y, He
npesbiwaeT 0,5 npeaena 0CHOBHOM NOrPELUHOCTH.

Bpewms ycraHoBneHusi paboyero pexuma npubopa He 6onee 5 MuHyT.

Mo akcnnyaTauMoHHON 3aKOHYEHHOCTW NPMBOPbI OTHOCATCS K U3AENUsiIM BTOPOro nopsiaka.

Mpubop umeeT crneaytoLume rpynnbl ranbBaHNYECKN N30MMPOBAHHbIX Lienen:

—  uenu nuTaHusa npubopa;

— uenu nHTepderica RS-485;

—  Lenu n3mMepuTenbHOro BXoAa 1 Lienb 3aBOACKUX HAaCTPOEK.

OneKTpuryeckas NPOYHOCTb M30MSALMM BCEX FPpynn Lenen oTHocuTenbHo apyr apyra 2500 B.



2.2 YcnoBusa akcnnyaTtauum npubopa

Mpunbop akcnnyaTupyeTcs Npu CneayoLmnx YCIoBUsIX:

—  3aKpblTble B3pbliBOGE30NacHbIe NomelleHns 6e3 arpecCMBHbIX MApPoB U rasos;

— Temneparypa okpyxatoLlero Bo3gyxa oT MuHyc 20 o + 55 °C;

—  BepXHWi npefen OTHOCMTeNbHOW BnaxHocTu Bo3ayxa 80 % npu + 35 °C 1 6onee HU3KMX
Temnepartypax 6e3 koHgeHcauum Bnaru;

— aTtmoccpepHoe aasneHue ot 84 oo 106,7 kla.

Mo ycTOMYMBOCTM K KNMMMAaTUYECKUM BO3AEWCTBUAM MpuW 3Kcniyatauum npnbop cooTBeTcTBYET
rpynne vcnonHeHusa B4 no FOCT 52931-2008.

Mo ycTonumBOCTM K BO3AENCTBMIO aTMOCepHOro AaBneHns npubop otHocutcs K rpynne P1 no
FOCT 52931-2008.

[Mo yCTOMYMBOCTM K MEXaHW4eCKUM BO3AEWCTBUSIM MpU 3KCnryaTtaumu npubop COOTBETCTBYET
rpynne vcnonHeHns N2 no MOCT 52931-2008.

Mo anekTpomarHWTHOMW COBMECTMMOCTM MOAYNM OTHOCATCH K obopyaoBaHuio krnacca A no
FOCT P 51522-99. [lonyckaeTcsa npu nogave MMMYbCHbIX MOMEX KpaTKOBPEMEHHOe MpeKkpalleHne
obmeHa no cetn RS-485. O6meH [omkeH BOCCTaHaBNMBATbCA Cpasy MO OKOHYaHWU AeWCTBUS
rnomexm.



3 YcTponcTBo npubopa

3.1 O6wue NpUHLUNbI NOCTPOEeHUs npubopa

Mpnbop nmeeT B CBOEM cocTaBe BXOA AN M3MepeHuss B OfAHOMA3HbIX LEnsix, aHanoro-
uncposoit npeobpasosatens (ALIM), MukpokoHTponnep, obpabaTbiBalolWiMii BXOQHOW CurHan,
apaviBep RS-485 ¢ ranbBaHMYecKON pasBSA3KOW W BTOPWYHBIA  UCTOYHMK muTanusa (BUIM) c
ranbBaHNYeCKON Pa3BSA3KOW.

CTpykTypHas cxema npubopa npuBeaeHa Ha pucyHke 3.1.

Wnaukauma
mraive o |MI110-224.1M
RS-485 O
ABAPHA ©
Uu o
| o]
Bxop uamepeHus ; ﬁ
Haﬂpﬂ*eﬂ“ﬁ " >
Bxop uamepenus | | ALn K= xorrl::lm‘:ep — 3 I { —»| Rs-485 B_
ToKa "
t » h
ac(o-2648 | [BMN 3§
wnn DC (20 - 375) B E

PucyHok 3.1 — CTpyKTypHas cxema npubopa
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3.2 U3amepeHne napameTpoB

[encTByloLLee HanpsXKeHne

BxoaHon curHan, noctynatoLwmin Ha kneMmbl npubopa, npeobpasyeTcst AenuTeneM HanpspKeHus,
peanu3oBaHHbIM Ha NPELIM3NOHHBIX pe3ncTopax, U NOCTynaeT Ha UnbTP HUXKHMX YacTOT CO CPe3OM
Ha vactote 70 kl'y u nogaeneHvem 20 nb/gek. Mocnepyrowas obpaboTka curHana BbINOMHAETCS
cneuymanuanpoBaHHbiM  2-A ALIMT © MUKPOKOHTpONMepomMm, rae paccuuTbiBaeTcs AencTBylollee

3HaYeHue HanpsKeHus Vrms no cneaytoulen opmyne:

1T,
Vims =K, ?£V (t)dt ,

rae V — 3HayeHue pasHoro HanpsikeHus,
T — nepuoga,
Ky — koadpmumeHT TpaHchopMauum No HanpsXkeHuto.
[encTByloWMN TOK
BxopgHon curHan, nocTtynalowun Ha Knemmbl npubopa, NpoXoauT Yepe3 TOKOBbIA LUYHT U
noctynaeT Ha (unbTP HWXHUX 4acTOT CO cpe3oM Ha yacTtote 70 kl'y m nogasneHuem 20 ob/aek.
Mocnepytowas  obpaboTka curHama  BbINOMHSIETCH  creuuanvavpoBaHHbiM - X-AAUM  nu

MWKPOKOHTPOMNEPOM, TAe AeNCTBYOWNA ToK | s paccuuTbiBaeTcs no cnepytolleit dopmyne:

1T
lms =K, ?(J;Iz(t)dt .

roe | — s3HayeHne hasHoro Toka,
K| — koadhpuumeHT TpaHchopmaLmm no TOKy.
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MonHas, akTMBHaA u peakTuBHasA MOLWWHOCTHU

3HayeHns NorHON, aKTUBHOW 1 peaKTMBHOVI MOLLHOCTW NOoJ1y4arT Bbl4YUCIIEHUEM MO d)opmynaM,
OMNUCaHHbIM HWXeE.

MonHas MOLWHOCTb S :Vrms . |rms
AKTMBHasi MOLHOCTL P =V, s lims *COS @

rae @ — yron cmeteHnsa mexay V u l.
PeakTnBHas MOLWHOCTL Q =V, s *lims - SINQ

CoOTHOLLEHNe MOLLHOCTEN NoKa3aHo Ha pUcyHke 3.2.

>
S (MonHas 'MOLLlHOCTb)

PucyHok 3.2 — [lnarpammMma COOTHOLLEHMUE MOLLHOCTEN

YacTtoTa nepBoM rapMOHUKMN

[na n3mepeHust 4acToTbl MEPBON FAPMOHUKU WCMONb3yeTcs (YHKUMSA Crneunanv3vpoBaHHOMO
AU «nepeceveHve curHanom HyrneBOro ypoBHs». Torga, B NepBOM kaHane HanpskeHus, AL
dopmMupyeT curHanbl AN MUKPOKOHTpOMmnepa, pasHuua Mexay KoTopbiMM MO BpemMeHu
nepecuYnTLIBAETCA B 4acTOTY, NPYU 9TOM 3HaYeHWe 4acToTbl JAOIMKHO nonagaTb B AvanasoH oT 45 no
65 'y,
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KoadpnumeHT MowwHoCTH
3HaveHns koadduLMeHTa MOLLHOCTH COS @ NOMy4alT BblYUCIEHNEM MO cneayoulen

dopmyne:
Cos @ = P
S
KoahduumMeHT MOLLHOCTY BbIYMCASIETCA B Auana3oHe u3mepeHns mowHoctu - ot 0,02 go 2 kBrT.

Wcnonb3oBaHue cornacylowmx TpaHcgopmaTopoB

[lonyckaeTcsl MOAKMIOYEHME KaHana HampsikeHWst WnM KaHamna Toka 4epes cornacylolme
TpaHcdopmaTopbl, B 3TOM Crlyyae HeobxoauMmo ycTaHoBMTb B napameTtpax N.u vnu N.i 3HayYeHus
KO3 PMLUMEHTOB TpaHCcopMaLum BHELHNX TpaHcdopmaTtopos. Mo ymonyaHuio nogpasymeBaeTcs,
4YTO TpaHcopmaTop He UCMOMNb3yeTCs, U 3HaYeHne 3Toro napameTpa paBHO «1». MapameTpbl MoryT
npuHUMaTh 3HadeHus ot 0.001 go 9999.

MpumeyaHue — MNonHbIN NepeyeHb NnapameTpoB npubopa npuseneH B MpunoxeHum I

Hanpumep, ecrnu Heobxodumo u3mepums HanpsixeHue 600 B, Ho m.k. npubop u3mepsiem
HanpspkeHue 0o 400 B, donycmum, ucrionb3yemcsi NoHWwxatowul mpaHcgopmamop 600/300. Tozda
3HayeHue napamempa N.u 6ydem pagHo 2.

MapameTpbl, MpPOM3BOAHbIE OT HAaMPSHXKEHUs W TOKa, TakMe KaK MOLHOCTb, B Cryvae
MCMOMNb30BaHWUA COrMNacyoLLMX TPaHCHOPMaTOPOB, NEPECUUTLIBAOTCA NPUOOPOM C YHETOM 3HAYEHUI
KoadppuumeHToB TpaHchopmaumm (N.u nnm N.i).

Hanpumep, ecriu He06x00UMO U3MepPUMb MOSIHY MowHocmb 3,3 KBA, npu amom HarnpsbkeHue
yknadbigaemcsi 8 Ouana3oH u cocmasnsiem 220 B, Ho mok Haepy3ku 0o 15A u ucnonb3yemcsi
mpaHcghopmamop moka 30/5, ¢ N.i = 6 coomeemcmeeHHO, 8 pe3ynibmame 8blquciieHuli npubop
ebidacm 3HayeHue norHou mowjHocmu 3,3 KBA.
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3.3 KoHcTpyKkuusa npubopa

Mpnbop BbINyckaeTcs B MNacTMaccoBOM Kopnyce, npegHasHavyeHHoM Ans kpernneHus Ha DIN-
perKy WwupuHoi 35 MM 1nu Ha cteHy. MabapuTHbIN YepTex npubopa npuseaeH B MNpunoxexHun A.

Mo BepxHeln cTopoHe Npubopa pacnonoxeHbl psabl KNEMM «NoA BUHT», NpeAHa3HavYeHHble Ans
NOAKMIOYEHUsT MPOBOAOB NWUTaHMsA, HTepdenca RS-485, ycTtaHoBkM 3aBoAckux napameTtpoB. Cxema
noakItoYeHns K knemmam npubopa npuseneHa B MpunoxeHun b.

Mpubop umeeT YeTbipe CBETOAMOAHBLIX MHAMKaTOpa. OHW pacrnonoXeHbl Ha NUUEBOW NaHenu
npubopa un umetoT Hagnucu «MutaHme»,«RS-485», «ABapusi» «U» n «I».

MHavkaTtop «lMuTaHue» 3eneHoro CBeYeHWUs CUrHanuavpyeT O nogaye Ha npubop nuTtaroLlero
TOKa.

MHankaTop «RS-485» XenToro CBeYeHUs MHAMLMPYET NpueM (Hanuyne AaHHbIX) B ceTn RS-485,
TaK XXe MHOWULMPYET Pexum 3arpy3kv BHyTpeHHero IM10.

MHavkaTop «ABapusi» KpacHOrO CBEYEHWUS MHAMLUMPYET BO3HWKHOBEHME HEeLUTaTHOW cuTyauun
(BbIXOA M3 CTpOSA y3na, oTcyTcTBue cBA3n ¢ AL, ecnu k Moaymnio He NPUXOAMUT 3anpoc B TeyeHue
BPEMEHM yKa3aHHOro B napametpe t.out).

MpumeyaHue — MNonHbIN NepeyeHb NnapameTpoB npubopa npuseneH B MpunoxeHum I

VlH,EWIKaTOpr COCTOSAHUA N3MEPUTENbBHbLIX BXOAOB «I» N «U» XenToro CBe4YEeHNA CUrHanu3npyoT:

— MuraHuem — o BbIxoae 3a npenenbl sMepeHnsa CoOOTBETCTBYHOLLEro BXOOAHOIo curHana;

— HenpepbiBHbIM CBEYEHUEM — O Hann4nmm curHasna Ha COOTBETCTBYHOLWEM BXOo4e B npeaenax
Nn3MepeHns BXoOHOro curHana.
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3.4 YnpaBneHue npuéopom

YnpaBnenue pexumamu paboTbl npubopa u cuntbiBaHWe 13 npubopa pesynbTaToB U3MEpeHUs
BbINOMHAETCA C WCMOMb30BaHWEM KOMaHf, nepefasaemMbix B ceTn RS-485. MNpubop obecneunsaet
paboty B ceTn RS-485 ¢ ncnonb3oBaHnem creayoLmx NpoTOKOSOB:

— ModBus (RTU), yteHue/3anucsb;

— ModBus (ASCII), yteHue/3anuch;

— OBEH, uteHue/3anuce;

— DCON, TonbKo YTteHue.

MepekntoyeHre NPOTOKOOB OCYLLECTBSIETCS C NOMOLLbIO NapameTpa T.Pro.

Mpumeyanme — MNonHbIN NepeyeHb NapameTpoB npubopa npuseneH B Mpunoxenum I

Mpnbop He siBnseTca MacTtepom ceTu, noatomy cetb RS-485 gomkHa nmetb MacTtepa ceTtw,
Hanpumep MK ¢ 3anyweHHon Ha Hem SCADA-cucTeMOM, KOHTPONMEp UK perynaTop.

K npnbopy npepoctaensietca 6ecnnaTtHbii OPC-gpaneep n 6ubnuoteka ctaHgapta WIN DLL,
KOTOpble PeKOMeHAyeTCsi WCMoNb3oBaTb Npu noaknoyeHun npubopa k SCADA-cuctemam 1
KOHTponnepam Apyrux nponssoauTenen.

KoHdpurypuposanue npubopa ocywiectensetca Ha 1K yepes agantep nHTepdenca RS-485/RS-
232 wnm RS-485/USB  (Hanpumep, OBEH AC3-M wunun AC4) c nomowpld nporpammbl
«KoHdpurypatop M110», BxogsLen B KOMNIEKT NOCTaBKU.

KomaHabl ynpaBneHus koHdurypauuen npubopa obecneumBaloT 3anucb W YTEHue
KOHEPMrypaLMOHHbIX MapaMeTpoB, onpeaensiowwmx pexvmel paboTtel npubopa.

KoHdurypauvoHHble napameTpbl XpaHSATCS B 3HEProHe3aBUCUMON namsAT npubopa. Mx 3anucb
BbINONHSETCA B ABa aTana. Ha nepBom aTane napameTpbl 3anucbIBalOTCS B OnepaTvBHYo namsTe. Ha
BTOpOM 3Tane no cneuuanbHon komanae (Aply) napaMmeTpbl NepenucbIBalTCs B SHEProHe3aBUCHUMYO

namaATe. [py NponagaHyn NUTaHUS B NpoLiecce KoHurypauum, ecny komanaa Aply He Obina nogaxa,
TO BCE M3MEHEHWS aHHYNNPYIOTCH.
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Komanpa Aply «kpome nepesanMcu U3MEHEHWI  KOHMUIypauMOHHbIX MNapaMeTpoB B
3HEproHesaBUCHMYIO NamsiTe obecrneuymBaeT MNPUMEHEHWE W3MEHEHWI CeTEBbIX HACTPOeK, 4TO
BbI3bIBaeT nepexos paboTbl Npubopa Ha HOBble CETEBbIE HAaCTPOWKM.

Ynpaenexwne  npubopom no npotokony OBeH  peanusoBaHO B nporpaMmme
«KoHdpurypaTop M110», noctaensiemoii ¢ npubopom.

Ona pabotbl npubopoB B coctaBe SCADA-cuctem ¢ npubopom nocTaensoTcs GecnnaTHble
OPC-gpariBepbl gns paboTbl no npotokonam ModBus n OBeH.
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4 PaboTta ¢ npn6opom

CunTbiBaHVe, W3MEHeHMe W 3anucb napameTpoB npubopa OCYLLECTBASETCA C MOMOLLbO
nporpammbl «KoHdurypatop M110».

4.1 Nporpamma «KoHdurypatop M110»

WHdopmaums o pabote ¢ nporpammoint «KoHgpurypatop M110» npeactaBneHa B pyKOBOACTBE
nonb3oBaTens Ha Ancke, NOCTaBMSIEMOM B KOMMNIEKTe ¢ Npubopom.

4.2 BoccTaHOBIEHME 3aBOACKUX CeTeBbIX HAaCTpPoek npmubopa

BoccTaHoBneHVe 3aBOACKMX CETEBbIX HACTpoek npubopa pekoMeHAyeTCs Npu YCTaHOBKE CBS3W
MexXay KOMMbITEPOM W MpuUBOpoM MNpu yTepe MHGOpPMaUMU O 3afaHHbIX 3HAYEHWSIX CeTEBbIX
napamMmeTpoB npubopa.

BHumaHume! Hal'lpﬂ)KeHVIe Ha HEeKOTOpbIX 3NieMeHTax nevyaTHOW nnathbl an6opa onacHo AnsA
XKn3Hu! rlpVIKOCHOBeHVIe K neyaTHoOW nnarte, a Takke nonagaHuve NOCTOPOHHUX MpeaMeToB BHYTPb
Kopnyca HeJonyCTUMbI.

[ns BOCCTaAHOBNEHWS 3aBOACKUX CETeBbIX HacTpoek mnpubopa HeobxoaMMO BbIMOMHUTL
crnepywoLime AeiCTBUS:

—  OTKMIOYUTL NUTaHue npubopa;

— coeguHUTb Knemmbl npubopa 3 n 6 mexay coboi, npu 3ToM MpUOOP NepecTpouTcs Ha
3aBOACKME 3HAYeHUs] CeTEeBbIX MapamMeTpoB, HO B €r0 NaMATU COXPAaHSATCH paHee YCTaHOBIIEHHble
3HaYeHus ceTeBbIX NapaMeTpoB;

—  BKIOYUTb NUTaHUE;

— 3anyctuTb nporpammy «KoHdurypatop M110»;

— B OKHe YCTaHOBKM CBS3¥ 3a4aTb 3HaYeHWs 3aBOACKMX CeTeBbIX NapaMeTpoB (B COOTBETCTBUM
C paHHbIMK [Mpunoxenus ) unu HaxaTb KHOMKy «3aBoAcCKMe ceTeBble HacTpouku». CBsidb C
npnbopom yCTaHOBUTCS C 3aBOACKMMU 3HAYEHVAMM CETEBbLIX MapamMeTpoB;
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cunTaTb 3HAYEHUs1 CeTeBbIX NapamMeTpoB npubopa, Beibpas komaHay MNpubop | Cuntatb BCE

napameTpbl UM OTKPbIB Nanky «CeTeBble napameTpbl»;

3acpukcMpoBaTh Ha Oymare 3HauyeHusi CeTeBblX MnapameTpoB npubopa, KoTopble Obinu

CUYUTaHBbI;

3akpbITb nporpammy «KoHdomrypatop M110»;

OTKIMIOYUTL NUTaHWe nNpubopa;

CHSITb NepeMblYKy Mexay krnemm npubopa 3 u 6;

NoAKMIYUTL NUTaHue npubopa u 3anyctutb nporpammMy «KoHdurypatop M110»;
YCTaHOBUTL 3ahMKCUPOBaHHbIE paHee 3HaveHus napameTpoB B «OKHe YCTaHOBKWU CBSI3N C

npubopomy;

HaXaTb KHOMKY «YcTaHOBUTb CBA3b» U npoBepuUTb Hann4dne cBA3U C I'IpVIGOpOM, BblﬁpaB

komaHay Mpu6op | MpoBepUTb CBA3L C NPUGOPOM.
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5 Mepbl 6e3onacHoCTH

5.1 Mo cnocoBy 3awuThl OT NOPaXKEHUs1 ANEKTPUYECKMM TokoM Npubop cooTBeTCcTBYET Knaccey |I.
no MOCT 12.2.007.0-75.

5.2 Mpu akcnnyataumm n TEXHUYECKOM oBChyXuBaHUM Heobxoaumo cobrnogaTb TpeboBaHus
FOCT 12.3.019-80, «[NpaBun akcnnyaTtaumu 3neKTpoycTaHOBOK noTpebutenen» n «lMpaBun oxpaHb
TpyAa npw aKkcnnyatauum anekTpoycTaHOBOK NOTpebuTenemny.

5.3 Mpwu akcnnyaTaumum npmbopa OTKPbITbIE KOHTaKTbI KIIEMMHMKa Haxo4aTCa No4 HanpsbkeHUeM,
onacHbIM ANs XKM3HW YeroBeka. YCTaHoBKy npubopa cnefyeTt npousBoaMTb B CrELManvavpoBaHHbIX
wkadax, AOCTYN BHYTPb KOTOPbIX pa3peLleH TONbKO KBanuguLMpOBaHHLIM creupanuctam.

5.4 Jliobble nofkmoyYeHns Kk npubopy u paboTbl MO €ro TeXHUYECKOMY OGCNyXUBaHWIO
NpPOM3BOANTb TOMBKO NPU OTKMHOYEHHOM NUTaHUU NPUGOPa U NMOAKITYEHHbLIX K HEMY YCTPOWCTB.

5.5 He ponyckaetcs mnonafjaHue BnarM Ha KOHTaKTbl BbIXOAHbLIX Pa3beMOB W BHYTPEHHWE
3anemMeHTbl Moaynen.

BHumaHue! 3anpeliaeTcs MCNONb3oBaHWe MOAynei NpyU HamuuMu B atMocdepe KUCIOT,
Liernoyen, Macen 1 UHbIX arpeCCUBHbIX BELLECTB.
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6 MoHTaX 1 nogkn4YeHne npudopa

Mepen yctaHoBkoW Mpubopa oOcCyLLecTBRSIETCA MOAroTOBKAa MOCagoYHOro Mecta B Likady
anekTpoobopynoBaHus. KoHCTpykums Wwkada fomkHa obecneumBath 3awmTy npubopa oT nonagaHusi
B HEro Bnaru, rpsian 1 NOCTOPOHHMX NPEAMETOB;

Mpunbop ykpennsetca Ha DIN-peiike vnn Ha BHyTpeHHel cTeHke Lkada. Mpu kpenneHuwu,
3allerka AormkHa ObiTb HanpasrieHa BHUS.

Mpn pasmelieHun npuGopa credyer NOMHUTb, YTO MPW SKCMyaTauun OTKPbITble KOHTaKTbl
KNEMM HaxoAaTCs Nof HanpsbkeHWeM, OnacHbIM A5t YEeNOBEYECKON KU3HU.

6.1 NMoaknioYyeHMe BHELWWHUX CBA3en
6.1.1 O6wue TpeboBaHUA

MutaHne npubopa crnenyeT OCyLLECTBNAATL NEPEMEHHBIM U MOCTOSIHHBIM HaMNpPsKEHUEM.

MopknioyeHne K ceTu NepemMeHHOro Toka criedyeT OCYLUeCTBMATb K ceTeBomy duaepy, He
CBSI3aHHOMY HEMOCPEACTBEHHO C MUTAHMEM MOLLHOro curoBoro obopynoBaHusi. Bo BHellHen uenu
peKoOMeHAyeTCs YCTaHOBUTL BbIKMOYaTenb, obecrnevmBalolLMin  OTKMOYEHUe npubopa oOT ceTw.
MutaHue kaknx-nMbBo yCTPOWCTB OT CETEBLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

[MUTaHMe nNOCTOSIHHBIM HanpsKeHWeM criefyeT OCYLECTBMATb OT FOKaNbHOMO WCTOYHUKA
NUTaHUs NOAXOASALEA MOLLHOCTU, YCTaHOBMEHHOrO B TOM e Lkady anekTpoobopynoBaHusi, B
KOTOpPOM yCTaHaBnuBaeTcs npubop.

MopkntoyeHne npubopa B ceTb RS-485 cnepyeT BbINOMHATL MO OBYXNPOBOAHOW CXEME.
MoakntoyeHve cnedyeT OCYLLECTBNATL BATOW Mapoy MpoBoaoB, cobniogas nonsipHocTe. [Mposoag A
noaknoyaeTcs K BbiBogy A npubopa, aHarnormyHo CoequHsIITCa Mexay cobown BbiBoabl B. Ha koHuax
TNMHUN PEKOMEHIYETCS YCTaHOBUTb pe3ncTopbl conpotusneHnem 120 Om.

Onsi obecnevyeHnss HafEeXHOCTU SNEKTPUHECKUX COEAMHEHUIN BXOAHbIX KMEMM peKoMeHOyeTcsl
MCMONb30BaTh KaBGenu ¢ MeAHbIMU MHOTOMPOBOSIOYHBLIMU XWUNamu, cedyeHnem ot 0,75 o 1,5 M2,
KOHLIbl KOTOPbIX Nepen NOAKMOYEHUEM crefyeT 3a4ncTUTb U 3anyauTb UMW OKOHLEBaTb. 3a4ucTKy
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Xun kabenew HeO6XOAMMO BbINOMHSTL C TAKUM pacyeTom, 4YTOObI Cpe3 nsondaumm nnoTHO npuneran K
KNeMMHOW Korogke, T.e. YTobbl oroneHHble y4acTku NpoBOa He BbICTynasnu 3a ee npegenbl.

6.1.2 MNogkntoyeHne npmubopa

Mpubop nopknoyaeTcss Mo cxemaM, npuBedeHHbIM B [lpunoxeHun b, ¢ cobniogeHnem
cneayoLlen nocnegoBaTenbHOCTY onepaumin:

—  MOAKIOYUTE NPUBOP K MCTOYHWKY NUTaHUS;

—  MOAKIOYUTL KaHan U3MepeHus Kk Bxogy npubopa;

—  MOAKMNOYUTb NHUK MHTepdenca RS-485;

— nogaTb nNuTaHue Ha npubop.

6.2 Nomexu n meToabl UX NOoAABIEHUA

Ha pa6oTy npubopa MoryT okasblBaTb BMUSIHAE BHELLHWE NOMEXM:

— MOMEXW, BO3HWKAKLWME MoA AEWCTBUMEM 3NEKTPOMAarHWUTHbLIX MOMei (3M1eKTpoMarHUTHbIe
noMexu), HaBoguWMble Ha cam npubop U Ha INUHUM CBA3W npubopa C  MepBUYHLIMU
npeobpasoBaTtensmu;

—  MOMEeXW, BO3HMKAIOLLME B NUTaIOLLEN CETU.

[nsi yMeHbLUEeHUs BIIUSIHUS 3NEKTPOMarHUTHbIX NOMeX HeOOGXOAMMO BbINOSHSATL NPUBEAEHHbIE
HWXe pekoMeHaaumu:

— NPV NPOKMaAKe CUrHanbHbIX NIMHUIA OT NEPBUYHLIX NpeobpasoBaTenen ux ANUHY creayeT Mo
BO3MOXHOCTU YMEHbLUATb W BblOENATb MX B CAaMOCTOATENbHYK Tpaccy (UMW HECKONbKO Tpacc),
oTAeneHHy(bIX) OT CUIOBbLIX kabenew;

— obecneuntb HafexXHOe SKpPaHUPOBaHWE CUrHamnbHbIX JIMHUA. JKpaHbl CrieayeT SneKTpU4ecku
M30MMpoBaTb OT BHELHEro o6opy#oBaHWsS Ha MNPOTSHKEHMM BCEW Tpacchl WM MOACOEAMHSATH K
3a3eMIIEHHOMY KOHTaKTY LUMTA YNpaBreHus:;

— npubop pekoMeHayeTCsl yCTaHaBnMBaTb B MeETannMYeckoM Likady, BHYTPU KOTOPOro He
[OJKHO BbITh HUKAKOro cunoBoro obopyaoBaHus. Kopnyc wkada gomkeH 6biTb 3a3eMneH.
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[na ymeHbLUeHWs1 MOMeX, BO3HUMKAIOWMX B NWUTAKOLLEN ceTu, cneayeT BbIMOMHATL criegytolme
pekomeHaaLumm:

—  nopknoyaTte Npubop K NuTatoLLen CeT OTAENbHO OT CMII0BOro 06opyAoBaHNS;

— BCe 3a3eMnsiolime NUHUM W 3KpaHbl MNpoknafbiBaTb MO CXeme «3Besgax», Npu 3ToM
HeobxoanmMo obecneynTb XOPOLLUIA KOHTAKT C 3a3eMIAeMbIM 31IEMEHTOM;

—  3a3eMnsioLmMe Lienu BbINOMHATL MPOBOAAMN MAaKCUManbHO BO3MOXHOIO CEeYEHUS;

— ycTaHaBnuBaTb (UNLTPblI ceTeBbix nomex (Hanpumep, OBEH BC®) B nuHMsAX nuTaHus
npubopa.
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7 TexHn4yeckoe obcnyxuBaHue

O6cnyxvBaHve npubopa Mpy 3KCMnyaTauumn 3aknioyaeTcs B ero TexHudeckom ocmotpe. [lpu
BbIMONHEHUN paboT nonb3oBaTenb [OMmkeH cobnogate Mepbl 6esonacHocT (Pasgen 5 «Mepbl
6e30nacHOCTU»).

TexHnyeckun ocmoTp npubopa MpoBOAMTCS OGCNYXMBaKOLMM MEPCOHANIOM He pexe O[HOro
pasa B LeCTb MecsLEB U BKIoYaeT B cebs BbINONMHeHVE crneayoLmx onepauui:

—  O4MCTKY Kopryca npubopa, a Takke ero KNneMMHbIX KONOZAOK OT MNblnn, rPsidan U NMOCTOPOHHMX
npeameToB;

— TpOBepKy KavecTBa kpenneHus npubopa Ha DIN-pelike nnu Ha cTeHe;

— MPOBEPKY Ka4yecTBa NOOKMHOYEHNS BHELLHMX CBSA3EW.

O6HapyXeHHbIe NpW OCMOTPe HeJoCTaTku crefyeT HeMeaNeHHO YCTPaHNTb.

8 MapkupoBka

Ha kopnyc npu6opa HaHocsaTcs:

—  HauMeHOBaHve Unu ycrnosHoe o603HaveHne npmbopa;
— cTeneHb 3awmTbl No FOCT 14254;

—  popA NUTAOLLEro TOKa U HanpshKeHne NUTaHus;

— noTpebnsemas MOLLHOCTb;

—  KNnacc 3aluTbl OT nopaxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0;
—  3HaK yTBEPXOEHUs Tuna cpeacTs U3MepeHui;

— 3Hak cootBeTcTBUsA no FOCT P 50460;

— 3aBofckoi Homep npubopa 1 rof BbiNycka;

—  TOBapHbIN 3HaK.

Ha notpebutenbckyto Tapy HaHOCATCSA:

— HaumeHoBaHue npubopa;

— 3aBofckoi Homep npubopa 1 rof Bbinycka.
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9 TpaHcnopTMpoBaHue U XpaHeHue

9.1 lMpnbopbl TpaHCNOPTMPYTCA B 3aKpbITOM TpaHcnopTe ntoboro Bupaa. Kpennexne tapbl B
TPaHCMOPTHBIX CPeACTBax [OOMKHO MNPOM3BOAWMTBCA COMacHO MpaBwunam, [AeNCTBYIOLWMM  Ha
COOTBETCTBYIOLLMX BUAax TpaHcnopTa.

9.2 YcnoBusi TpaHCNOPTMPOBaHWSA AOMMKHbI COOTBETCTBOBaThL ycroBusam 5 no NOCT 15150-69
npu TemnepaTtype OKpyatoLlero Bo3gyxa oT MuHyc 25 go + 55 °C ¢ cobrntogeHvem Mep 3almTbl OT
yAapoB 1 BUbpauui.

9.3 [MepeB0o3Ky OCYLLECTBNATbL B TPAHCMOPTHOWM Tape NOLUTYYHO UMK B KOHTEHEpPaXx.

9.4 YcnoBus XxpaHeHWsi B Tape Ha cknage W3rotoBWUTENst W NOTpeduTens  [LOMmKHbI
cootBeTcTBOBaTh ycnoBusM 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI MpUCYTCTBOBATb
arpeccuBHbIe NpUMeECH.

MpunGopbl cneayeT XpaHUTb Ha CTennaxax.

10 KomnnekTHoCTb

Mpubop 1 wr.
MacnopTt 1 3k3.
PykoBoacTBo no akcnnyatauum 1 9K3.
[apaHTUHbIA TanoH 1 9k3.
MpumeyaHne - Ma3rotoBuTenb OCTaBnsieT 3a COOOM nNpaBO BHECEHWS [OMONHEHUA B

KOMMMEKTHOCTb n3genus. MNonHas KoMNNeKTHOCTb yKa3blBaeTCA B nacnopTe Ha anGop.
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11 FapaHTUMHbIE 0GA3aTenbLCTBa

11.1 MsroToBuTENb rapaHTUpyeT COOTBETCTBUE Mnpubopa TpeboBaHWAM TEXHUYECKMX YCIOBUMA
npu cobniofeHnn YCrioBuiA aKCnyaTauum, TPaHCNOPTUPOBAHNS, XPaHEHMS N MOHTaxa.

11.2 MapaHTUiAHBIN CPOK 3KCMnyaTauum 24 mecsiLa Co AHSA NPOAaXW.

11.3 B cnyyae Bbixoga npubopa M3 CTposi B Te4eHue rapaHTUAHOrO cpoka nmpu cobniogeHun
nonb3oBaTenem YCroBWI 3KCMyaTaumu, TPaHCMOPTUPOBAHNSA, XPaHEHUS U MOHTaxa npeanpusitne
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UMW 3aMeHy.

11.4 Mopsagok nepefayun U3genus B peMOHT codepXXaTcsi B MacnopTe U B rapaHTUAHOM TaroHe.
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MpunoxeHune A. FaGapuUTHbLIN YepTex

Ha pucyHke A.1 npuBeaeHbl rabaputHele pasmepsbl npubopa.
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—

=
wm_le
—

N v

170
102

PucyHok A1

25



MpunoxeHue b. MogknoyeHne npndopa

O6wwuii Bua npubopa C yKa3aHUSIMM HOMEPOB KMEMM W HauMeHOBaHW CBETOAUOAOB, €ro
NoAKMNioYeHne CeT U npeacTaBneHo Ha pucyHkax b.1 - B.4, HasHaveHwe knemm npvBedeHO B
Tabnuue b.1.

3amMblkaHve knemm 3 1 6 NPUBOAUT K BOCCTAHOBIIEHMIO 3aBOACKUX CETEBbIX HACTPOEK.

Harpyaka| CeTk

PucyHok B.1 — NoakntoyeHne npubopa k ogHoda3HoM ceTn
26



+ Jasoackwe
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PucyHok B.2 — NopkntoueHune npubopa k ogHoha3HOM ceTn Yepes cornacyroLmm
TpaHcdopmaTop HanpsikeHUs
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PucyHok B.3 — NogknioueHune npubopa k ogHoha3HOM ceTu Yepes cornacyroLmi
TpaHcchopmaTop ToKa
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PucyHok B.4 — NogknioueHune npubopa k ogHoha3HOM ceTu Yepes cornacyouime
TpaHcdopmaTopbl TOKa M HanpsXeHus



Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KITeMMHOW KOnoaku npubopa

Homep HanmeHoBaHue HasHauyeHue
KOHTaKTa
B RS-485 nuHus B

Mutanne ~ ot 90 oo 264 B nnu

2 PWR- «MUHYyC» nuTaHmsa = ot 20 go 375 B

3 3aBoAcK1e CeTeBble HAaCTPOWKU

4 A RS-485 nuHug A
MutaHue ~ ot 90 oo 264 B unn

5 PWR+ «nnoc» nutanusa = ot 20 o 375 B

6 3aBoACKME CETEBbIE HACTPOWKU

7

8 He vicnonb3aytoTtca

9

10 Bxog «I»

11 O6wmn

12 Bxog «U»




MpunoxeHune B. OOWwMe cBeaeHUs1 o NnpoTokonax oomeHa RS-485

B.1 MapameTpbl npotokona OBEH, nHaekcauusa napameTpoB

MapameTpbl B npubope pasaensioTcs Ha ABe rpynnbl: KOHOUIypaLMOHHbIE U OnepaTUBHbIE.

KoHdourypauunoHHble napameTpbl — 3TO NapaMeTpbl, onpeenstoLmne KoHdurypaumo npubopa,
3HaYeHusl, KOTopble NOMb3oBaTENb NPUCBANBAET C MOMOLLbIO NMPOrpaMMbl-koHUrypaTopa.

KoHdurypaumoHHeiMM  napameTpamy HacTpauMBaeTcs CTpykTypa npubopa, onpegensoTcs
ceTeBble HAaCTPOMKU U T. A.

YCTaHOBMNEHHbIE 3HAYEHUs] KOHPUIYPaALMOHHBLIX MapamMeTpOB XpaHATCS B 3HEProHe3aBUCKMMOM
namsiTy Npnoopa 1 COXpaHATCS NPY BbIKIMIOYEHUN MUTaHUS.

OnepaTvMBHble MapaMeTpbl — 3TO MapaMeTpbl, MepeHocAlme UHPOPMAUMID O COCTOSIHUM
npubopa Ha TEeKyLLUMIA MOMEHT BPEMEHMW.

3HayeHnss B onepaTuBHble MNapamMeTpbl BHOCUT MpubOp MO pe3ynbTataM W3MEPEHUH,
BbIYMCIIEHWUA UNK MNpounx AevcTBuil. OnepaTvBHble MapameTpbl OOCTYMHbl Ha YTEHWe ApYyrvMu
npubopamu cetn unu nporpammamu MK npm obpatleHun k npubopy. Kaxabii napameTp UMeeT Ums,
cocTosiLee 13 NaTMHCKMX OyKB (40 YeTbIpex), KOTopble MOTyT ObITb pa3feneHbl TO4YKaMu, U HasBaHuve.

OnepaTuBHble NapameTpbl He MMetoT uHaekca. OHU MHOEKCUpYOTCS Yepe3 ceTeBol agpec. B
npubope ecTb HECKOMNbKO OnepaTMBHbLIX NapamMeTpOB.

B.2 BasoBbI agpec npubopa B cetn RS-485

Kaxpapin npubop B cetn RS-485 nomkeH nMeTb CBOM yHMKanbHbIV 6a30BbI agpec.

Appecauus B npotokone OBEH

[nuHa 6a3oBoro agpeca onpefensieTca napametTpom A.Len npu 3ajaHuu ceTeBbIX HAacTpoek. B

appece MoxeT 6biTb 8 NbBo 11 6uT. COOTBETCTBEHHO, AMana3oH 3Ha4YeHui 6a3oBoro agpeca npu 8-
6uTHOM agpecaumm — ot 0 go 254, a npu 11-6utHon agpecauum — ot 0 go 2039.
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B npotokone OBEH npenycmoTpeHb LUMpokoBeLLaTenbHble agpeca, npu 8-6utHon agpecaumm —
255, a npu 11-6utHom agpecaunm — ot 2040 go 2047.

Basosbiln agpec npubopa 3agaetcs B nporpamme «KoHdurypatop M110» (napametp Addr).

Mo ymonuaxuto npubop nmeet basosbi agpec = 16.

Ba3soBbi agpec kaxaoro cnepytollero npubopa B ceTn 3agaeTcs criegytowmm obpasom:

[6a3oBbIN appec npeabiaywero npubopal +1.

Appecauus B npotokone ModBus
[nanasoH 3Ha4yeHun 6a3oBoro agpeca B npoTtokonie ModBus — o1 1 go 255.
LLinpokoBeLuaTenbHbIn agpec B npotokone ModBus — 0.

Appecauus B npotokone DCON
[OvanasoH 3HaueHui 6asoBoro agpeca B npotokonie DCON — ot 0 go 255.

B.3 MacTtep cetn

[Ons opraHu3auum obmeHa AaHHbIMK B ceTu no uHTepdelicy RS-485 Heobxoanm MacTtep ceTu.
OcHoBHas dyHkuns MacTepa ceT — MHMUMKMPOBaTbL OOMeH AdaHHbIMM Mexady OTnpaButenem u
Monyyatenem pAaHHbIX. [Mpubop He MoxeT ObiTb MacTepoM ceTu, OH BbLICTYNaeT B poOnu
Monyyatens gaHHbIX.

B kauectBe MacTepa ceTu MOXHO 1UCNONb30BaTh:

— nporpammupyemble koHTponnepsl (MJ1K);

— [K c nogkntoyeHHbIM npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unun
USB/RS-485 (Hanpumep, OBEH AC4).

B npoTokone OBEH npegycmoTpeH Tonbko oavH Mactep ceTu.
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Mpunoxexue I'. KomaHabl ynpaBneHnsa npnbopom no cetn RS-485

.1 KomaHabl npoTtokona OBEH
Komangabl npotokona OBEH npenctaeneHs! B Tabnuue IM.1.

Ta6nuua .1 — Komangbl npotokona OBEH

[OaHHble Tun
Komanaa HASH 3anucu/yTeHns AaHHbIX Mpumeyanne
HaseaHwue npubopa D681 |Ctpoka ASCII, 8 6ant| char[8] |Tonbko yTeHue
dEv M3110-1M
Bepcwus nporpammbl 2D5B [ASCII, 5 6ant Vx.yy char[4] |Tonbko YTeHue.
VEr X — Homep Bepcuu, YcranaBnmsaetcs
YY- HoMep nogsepcum npeanpuaTnem-
N3roToBUTENEM
CkopocTb 0bmeHa B760 |0 — 2,4 kbut/cex; unsigned | 3anucb/TeHne
bPS 1 — 4,8 kbut/cek; char o ymonyaHuto — 2
2 — 9,6 kbut/cex;
3 — 14,4 kbut/cex;
4 — 19,2 kbur/cek;
5 — 28,8 kbut/cek;
6 — 38,4 kbut/cek;
7 — 57,6 kbut/cek;
8 — 115,2 kbut/cek
[nvHa cnoBa AaHHbIX 523F |7 vnn 8 unsigned | 3anucb/YTeHue.
Len char llo ymon4aHuro — 8
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MpoponxeHue Tabnuubi .1

OaHHble Tun
KomaHnga HASH sanucn/uTeHus AaHHBIX MpumeyaHue
Tun KOHTPONS YETHOCTMU E8C4 |0 — koHTpOMs HeT; unsigned | 3anucb/MTeHne.
PrtY 1 — YeTHOCTb; char Mo ymonyaHuro — 0
2 — HeYeTHOCTb
KonunuectBo cton-6ut B72E |0 — 1 cTon-6urT; unsigned | /1o ymonyaHuto — 0
Shit 1—2cTon-6buta char
3apepxka oTBeTa npubopa CBF5 |oT 0 go 255 mc unsigned | 3anucb/MTeHne.
rS.dL char 1o ymon4aHuto — 45
CeTteBoM TaiM-ayT BEC7 |ot 0 go 600 cek unsigned |3anuck/MTeHne.
t.out short  |lTo ymonyaHuto — 600
Appec npubopa 9F62 |oT 0 o 2039 unsigned |3anucbk/YTeHne.
Addr short  |llo ymonyaHuto —16
Twn npoTokona 77A0 |0 — ModBus ASCII; unsigned | 3anucb/MTeHne.
T.pro 1 — ModBus RTU; char Mo ymonyaHuro —2
2 — OseH;
3 - DCON
OnuHa ceTeBoro agpeca 1ED2 |8 — 8 6ur; unsigned | 3anucb/MTeHune.
A.Len 11— 11 6ut char 1o ymon4aHuto — 8
Kog nocnepnHeit ceteBon owmnbkn | 0233 |Cm. Tabnuuy IM.2 unsigned | Tonbko YTeHve
n.Err char
Bant ctartyca 9C5B |YteHue: unsigned | Tonbko YTeHve
Stat 0 — owwnbka EEPROM char

1 — owwmbka ceasm ¢ ALIM

2 — owmbKa NpUMeHeHus
napameTpoB
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MpoponxeHue Tabnuubi .1

OaHHble Tun
KomaHnga HASH sanucn/uTeHus AaHHBIX MpumeyaHue

Pexum paboTbl 5304 |Cm. Tabnuuy .3 unsigned |3anuck/MTeHne

Mode short  |lTo ymonuyaHuro — 0
3anucb N3MEHEeHUI B| 8403 |[Ons npyMeHeHus n unsigned |3anuce/MTeHne
3HEpProHe3aBUCKHMYIO MaMsTb U coxpaHeHus char Mo ymonyaHuro — 0
nepexos Ha HOBble CeTeBble napamMeTpoB HY>XHO
HaCTPONKM 3anucatb 0x81

Aply
KoadhdmumeHT TpaHcgopmaumsa | AADF | ot 0,001 go 9999 float 3anuce/UTeHne
HanpsHXeHns ¢ NnasatoLLen o ymony4aHuto — 1,0
TOYKOW

N.u
KoadhdmumeHT TpaHcgopmaumsa | C7C6 |oT 0,001 go 9999 float 3anuce/UTeHne
TOKa C nnasatoLLen TOYKon o ymony4aHuto — 1,0

N.t
M3mepeHHoe 3HaveHne 7174 float Tonbko YTeHne
HanpshKeHVs NnaBatoLlelrt TOHKON

in.ul
M3mepeHHoe 3HaveHne Toka ¢ 6693 float Tonbko YTeHue
nna.atoLLen TOYKON

in.il
3HayeHne n3MepeHHoM NosHOWM B071 float Tonbko YTeHne

MOLLIHOCTU C NriaBaloLLen TOUYKON
In.S1
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OKoH4aHue Tabnuubi N1

OaHHble Tun
KomaHnga HASH sanucn/uTeHus AaHHBIX MpumeyaHue
3HayeHne namepeHHon aktmsHou | 1A05 float Tonbko YTeHue
MOLLHOCTY C MaBatoLLen TOYKOM
In.P1
3HaveHne n3amepeHHom 7C29 float Tonbko YTeHne
peakTMBHON MOLLHOCTU C
nnaeatoLlen TO4KON
In.Q1
3HaueHne namepeHHoro | 1E31 float Tonbko YTeHne
KoadpdumLumeHTa  MOLIHOCTU C
nnaearoLen TOYKON
cos.1
3HayeHne m3MepeHHon 4YacToTbl| 1425 float Tonbko YTeHne
CEeTU C NraBatoLLEe TOYKOMN
in.F
Ta6bnuua .2
Kop, OnucaHwue
0 BesowmnboyHbIi Nprem kagpa
2 3agaHo nonoxeHue To4KK, npesbiwatoLlee 3
3 MonbiTka Mmogndukaumm ROM-napameTtpa
33 AnnapaTtHasi ombka kagpupoBaHus
39 HeBepHas koHTponbHas cymma Kagpa
40 He HavigeH geckpunTop
49 Pasmep nonsi AaHHbIX HE COOTBETCTBYET OXXMAAEMOMY 3HAYEHUIO
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Ta6nuua .3

Homep 6uta

HasHayeHue

15

Ecnn sTtotr 6ut yctraHoBrneH B 1, TOo npubop B kayecTtBe KO3(PPULMEHTOB
TpaHcdopMaLMmn NCMOMb3yeT Lienble YNCna CO CMELLIEHMEM TOYKU

CTapT kanvbpoBkK, ecnu B 3TOT BUT 3anucatb 1, TO HAYHETCS NPoLecC KanMbpoBky

He ncnosnb3yeTca

He UCnonb3yeTca

He ncnosnb3yeTca

O70T 6UT ycTaHaBnMBaeTcs B 1 B Cryyae yCnewHoro 3aBepLUeHnst KannGpoBKM

CMI’HaJ‘IM3MpyeT O TOM, YTO KOHTpOnnep npom3soauTt KaJ'IVI6poBKy MOLLHOCTHU

CurHanvavpyeT 0 TOM, YTO KOHTPONep oxugaeT ycTaHoBku Hanpsxxernusa 300 B, 5A

=|IN[W[~|O|O|(N|0

CurHanuanpyeT O TOM, YTO KOHTPOMnep oxuaaeT ycTaHoBkM HanpsbkeHus 30 B,
0,05A

o

Ecnn aToT GUT ycTaHoBRMEH B 1, TO 3TO 3HAYMT YTO HE YAanocb BbINOMHUTL
KannbpoBKy

.2 Komangbl npotokona ModBus

[Onsa npotokona ModBus peanu3oBaHo BbINOMHEHWE crieayowmnx YyHKLUIA:

— 03, 04 (read registers) — YTeHne 0QHOro UM HECKOMNbKNX PErMCTPOB;

— 06 (preset single register) — 3anuck ogHOro perucTpa;

— 16 (preset multiple registers) — 3an1ucb HECKOMNbKNX PETUCTPOB;

— 17 (report slave ID) — yTeHne umeHn npudopa 1 BepCcMU NporpaMmbl;

Ecnu agpec npubopa paBeH Hymto, Ans npotokona ModBus 370 wimpokoBellaTenbHbIA agpec,
npunbop 6yaeT BbINONHATL kKOMaHAb! 3anucu (6, 16), Ho He ByaeT OTNPaBNATb KBUTAHLMW Ha NPUHATLIE
KomaHppl. Ha agpeca 6onee 247 npubop pearupoBatb He OyaerT.
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[na dyHkumn 06 1 16 npu nonbiTke 3anMcaTb PerncTpbl, NPpeaHa3Ha4YeHHbIe TOMNbKO ANS YTeHs,
UNM Npu nornbiTke 0oBpalleHusi K HecyLLecTBYOLMM peructpaMm Bo3spaliaetcs owmbka 1 («lllegal
function»).

CTpykTypa 3anpoca u orBeTa ansi pyHkumm 17

®yHKLMA NO3BONSET MOMY4UTb UMS NPUBOPa 1 BEPCUIO NPOrPaMMHOro obecneyeHuns.

B tabnuue .4 npeacraBneH 3anpoc Ha YTEHUE MMEHW U BEpPCUMM NPOrpamMMHOro obecneveHns
npubopa c agpecom 12.

Ta6bnuua .4
Appec DyHKUMA KoHTponbHasi cymma
12 17 Y4
OTBeT Ha dpyHKumto 17 npencrasneH B Tabnuue I.5.
Ta6bnuua I'.5
Appec PyHKUMA Kon-Bo 6anT AaHHbLIX [OaHHble 14 6auT KoHTponbHas cymma
12 17 14 M3110-1M VX.YY 7Z

Mpumeuanue — Nonsa X n YY onpeaensoTca npeanpusiTueM-n3rotoBuTenem.
MapameTpbl npoTokona ModBus npeacTaeneHs! B Tabnuue IM.6.
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Ta6bnuua .6 — Pernctpbl npotokona ModBus

Homepa OaHHble Tun
Komanpa perucTpoB 3anucu/yTeHns AaHHbIX Npumenanme
HaseaHwue npubopa 0-3 M3110-1M char[8] |Tonbko YTeHue
Bepcwus nporpammbl 4-5 X — HOMep Bepcuu, char[4] |Tonbko YTeHue.
YY— Homep nogsepcun YcTtaHaBnuBaeTcs
npeanpusiTuem-
N3rotoBuTENEM
CkopocTb 0bmeHa 6 0 — 2,4 kbuTt/cek; unsigned |3anuck/MTeHue.
1 — 4,8 kbut/cek; char |[1o ymon4yaHuto — 2
2 — 9,6 KbuT/Cex;
3 — 14,4 xbuT/cex;
4 — 19,2 kbuTt/cex;
5 — 28,8 kbuT/cek;
6 — 38,4 kbuT/cex;
7 — 57,6 kbuT/cek;
8 — 115,2 kbuTt/cek
[nuHa cnosa AaHHbIX 7 7wvnn 8 unsigned |3anuck/MTeHune.
char |l1o ymon4yaHuro — 8
Tun KOHTPONSA YETHOCTU 8 0 — KOHTpPOSI HET; unsigned |3anuce/YTeHue.
1 — YeTHOCTb; char |l1o ymon4yaHuto — 0
2 — HeYeTHOCTb
Konuyectso cton-6ut 9 0 — 1 cTon-6mT; unsigned |3anuck/YTeHue.
1 — 2 cron-6uta char |l1o ymon4yaHuto — 0
3apepxka oTBeTa npubopa 10 ot 0 go 255 mc unsigned |3anuce/MTeHue.
char |llo ymonyaHuio — 45
CeteBon Tanm-ayt 11 ot 0 go 600 cek unsigned |3anuck/MTeHne.
short |1o ymonyaHuro — 600
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MpoponxeHue Tabnuubi .6

Homepa OaHHble Tun
Komanna perncTpos 3anucu/yTeHns AaHHbIX Mpumesanve
Apnpec npubopa 12 ot 1 go 247 unsigned |3anucb/MTeHue.
short |[To ymonyaHuro — 1
Twn npoTokona 13 0 — ModBus ASCII; unsigned |3anuce/YTteHue.
1 — ModBus RTU; char |llo ymonyaHuto — 2
2 — OBeH;
3 - DCON
[nuHa ceTeBoro agpeca 14 8 — 8 our; unsigned |3anunce/YTteHue.
11— 11 6ut char |[lo ymon4yaHuro — 8
Kop nocnepnHen ceteBon 15 Cwm. Tabnuuy .2 unsigned | Tonbko YTeHne
oLnbKn char
Bant ctatyca 16 YUreHue: unsigned | Tonbko YTeHune
0 — owwnbka EEPROM char
1 — owwmbka cesizm ¢ AL
2 — owmbka NpUMeHeHUs!
napameTpoB
Pexum paboTbl 17 Cwm. Tabnuuy .3 unsigned |3anuce/MTeHne
short |[To ymonyaHuro — 0
MonoxeHne fecAaTuyHom 18 0(----) unsigned |3anuce/MTeHne
TOYKM B LIESIOM 3Ha4YeHun 1(---.-) char |llo ymon4yaHuto — 0
KoadbpumLmeHTa 2(----)
TpaHcdopMaLmMK HanpsKeHUst 3(----)
Llenoe 3HayeHve 19-20 ot 1 go 9 999 999 unsigned |3anuce/MTeHune
KoadpdumumeHTa long |lo ymonuaHuro — 1

TpaHcopmaLmm HanpsHKeEHUs
CO CMELLEHNEM TOYKU
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MpoponxeHue Tabnuubi .6

Homepa

OaHHble

Tun

Komanna perncTpos 3anucu/yTeHns AaHHbIX Mpumesanve
lMonoxeHue gecaTnyHON 21 0(----) 1(----) unsigned |3anuck/\TeHne
TOYKM B LIeNIOM 3HayeHun 2(----) 3(----) char |lMo ymonyaHuto — 0
KoadbpumLmeHTa
TpaHcdopmaLum Toka
Llenoe 3Ha4yeHune 22-23 |oT 1809999 999 unsigned |3anuck/\TeHne
KoadppuLmeHTa long |lo ymonuyaruro — 1
TpaHcdopmaLumn Toka co
CMeLLEHNEM TOYKU
MonoxeHue gecaTnyHON 24 0(----) 1(---.-) |unsigned|3anucb/TeHne
TOYKM B LIeNIOM 3HayeHun 2(----) 3(----) char |lMo ymonyaHuto — 0
M3MEpPEHHOro HanmpsXXeHus
Llenoe 3HayeHve 25-26 |oT 0 go 999 999 unsigned | Tonbko YTeHne
HanpsHXeHns Co CMeLLeHNEM long
TOYKU
MonoxeHne aecAaTUYHON 27 0(----) 1(---.-) |unsigned|3anuce/MTeHune
TOYKM B LIeNIOM 3HayeHue 2(----) 3(----) char |llo ymonyaHuto — 0
M3MepEHHOro ToKa
Llenoe 3HayeHune 28-29 |oT 0 go 999 999 unsigned |Tonbko YTeHue
MN3MepeHHOro Toka co long
CMeLLEHNEM TOYKU
MonoxeHne aecAaTUYHON 30 0(----) 1(----) |unsigned|3anuce/MTeHune
TOYKW B LIeNOM 3HaveHune 2(--.--) 3(----) char |llo ymon4yaHuro — 0

M3MepPEHHOW MOSTHON
MOLLIHOCTY
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MpoponxeHue Tabnuubi .6

Homepa OaHHble Tun
Komanna perncTpos 3anucu/yTeHns AaHHbIX Mpumesanve

Llenoe 3HayeHne namepeHHon 31-32 |oTr 0 go 999 999 unsigned | Tonbko YTeHue
NOSTHOW MOLLHOCTH CO long
CMELLEHNEM TOYKU
MonoxeHne aecAaTUYHON 33 0(----) 1(----) unsigned |3anuce/MTeHune
TOYKW B LIeNIOM 3Ha4YeHUn 2(--.--) 3(----) char |llo ymon4yaHuro — 0
M3MEPEHHON aKTUBHOMN
MOLLIHOCTHN
Llenoe 3HaueHne namepeHHomn 34-35 |oT0pmo 999 999 unsigned | Tonbko YTeHne
aKTUBHOWM MOLLIHOCTU CO long
CMeLLieH/EM TOYKMN
MonoxeHne aecAaTUYHON 36 0(----) 1(----) unsigned |3anuce/MTeHne
TOYKM B LIeNIOM 3HayeHun 2(----) 3(----) char |llo ymonyaHuto — 0
M3MepEeHHOWN peakTUBHOMN
MOLLIHOCTHN
Llenoe 3HayeHue 37-38 |oT 0 pgo 999 999 unsigned | Tonbko YTeHne
MN3MEPEHHOW peaKTUBHOW long
MOLLHOCTW CO CMELLEHMEM
TOYKM
MonoxeHne aecAaTUYHON 39 0(----) 1(----) |unsigned|3anuce/MTeHune
TOYKM B LIeNIOM 3HayeHun 2(----) 3(----) char |llo ymonyaHuto — 0
N3MepeHHOro
Ko3ahhMLMEHTA MOLLHOCTU
Llenoe 3HayeHve 40-41 |oTt 0 go 999 999 unsigned | Tonbko YTeHne
N3MepeHHoro long

Ko3adpmLmMeHTa MOLLHOCTH
CO CMELLEHNEM TOYKM
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MpoponxeHue Tabnuubi .6

Homepa OaHHble Tun

Komanpa perucTpoB 3anucu/yTeHus OaHHbIX Mpumesanne
MonoxeHue gecaTnyHON 42 0(----) 1(----) unsigned |3anuck/\TeHne
TOYKM B LIeNIOM 3HayeHun 2(----) 3(----) char |lMo ymonyaHuto — 0
N3MEepEeHHOW 4YacToThbl CETH
Llenoe 3HaueHne namepeHHom 43 -44 |ot 0 gpo 999 999 unsigned | Tonbko YTeHne
4YacToTbl CETU CO CMELLEHUEM long
[ECATUYHOM TOYKM
3HaudeHne koahuLmeHTa 45-46 |oT 0,001 go 9999 float [3anucb/MTeHune
TpaHcdopMaLmm HanpskeHUst o ymonyaruro — 1,0
C NNaBatoLLIEN TOYKOWN
3HadveHne koadpdumumeHTa 47 - 48 ot 0,001 go 9999 float |3anucb/YTeHne
TpaHcdopmaLum Toka no o ymonyaruro — 1,0
BXOi@M C MnaBaioLLEe TOHKOM
3HaveHne n3mMepeHHoro 49 - 50 float |[Tonbko yTeHue
HanpsXeHns ¢ nnasatoLLen
TOYKOW
3HaveHne namepeHHoro Toka| 51 -52 float |[Tonbko yTeHue
C nnaBatoLLen TOYKoN
3HaveHne n3amepeHHom 53-54 float |[Tonbko yTeHue
MOMHOW MOLLHOCTHU C
nnasatoLLEeNn TOYKON
3HaveHne namepeHHom 55 - 56 float |Tonbko yTeHue

aKTMBHOW MOLLHOCTU C
nnaBatoLLEen TOHKON
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OKoH4YaHue Tabnuubi .6

Homepa aHHble Tuvn
Komanpa peruc-rgos 3anﬁcul-|1'euua OaHHbIX Mpumeanme
3HaueHne N3MepeHHom 57 - 58 float [Tonbko yTeHue
PeakTMBHON MOLLHOCTM C
nnasBaLLEen TOYKON
3HaveHne n3amepeHHoro 59 - 60 float [Tonbko YTeHue
KO3(phUUMEHTA MOLLHOCTU C
nraBatoLLEen TOYKON
3HaveHne namepeHHom ) 61 - 62 float |[Tonbko YTeHue
4acToTbl CETU C NrasatoLLei
TOYKOW
3anncb uamMeHeHun B 63 Ona  npumeHeHns  u|unsigned
3HEproHe3aBUCKMYIO NaMATb coxpaHeHus char
1 nepexop Ha HoBble napameTpoB HYXXHO
ceTeBble HacTponku Aply 3anucatb 0x81
B tabnuue .7 npeacraBneHbl koapl owmMbok komaHabl Aply.
Ta6bnuua .7 — Macka kogoB own6ok Ans komaHabl Aply
Howmep buta OnucaHue ownGKu
3 He ypanocb coxpaHuTb B 93HEProHe3aBUCUMYIO NaMsiTb NapameTpbl AN HACTPOWKN
nsmeperun (peructpol 14 - 16, 18, 20)
2 Heponyctumoe 3HayeHve B O4HOM 13 NapameTpoB AN HACTPOWKU U3MEPEHWI
(perncTtpbl 14 - 16, 18, 20)
1 He ynanocb coxpaHuTb B SHEPrOHE3aBMCUMYHO NaMsiTb CETEBLIE NapamMeTpbl
(perucTpbl 0 - 10)
0 Hepgonyctumoe 3HayeHue B ceTeBbIX NapameTpax (pernctpol 2 - 10)
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.3 Komangbl npotokona DCON
3.1 CynTtbiBaHMe AaHHbIX

MNocbinka: #AA[CHK](cr),

rae AA — agpec moayns, ot 00 go FF;
[CHK] — koHTpOnbHasa cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).

OTBerT: >(0aHHblie)[CHK](cr),

roe (GaHHble) — 3anucaHHble nogpsia 6e3 npobenoB pes3ynbTaTbl U3MEPEHUS B AECATUYHOM
npeacTaeneHwn. MNMocnenoBaTenbHOCTb AaHHBIX (3HAYEHUST) — HaNpPshXeHne, TOK, NOMNHasi MOLLHOCTb,
aKTUBHAas MOLLHOCTb, peakTUBHasi MOLLHOCTb, KO3(h(MULNEHT MOLLHOCTM (COS®), YacToTa.

M3amepeHHble 3HaveHns NapameTpoB: HanpsPKeHue, TOK, MoSiHasi MOLHOCTb, aKTMBHAsA MOLLHOCTb,
peaKTMBHas MOLLHOCTb, — 3anvcbiBaloTcs B hopmaTe yucna ¢ nnasatoLlei TOYKON B HOpMann3oBaHHOM
BMAE C CEMblO 3HaKaMu Mocrne 3ansTon U C yka3aHueM 3Haka uvcna. [nuHa 3anucy coctasnsieT 13
CMMBOITOB (BKIMKOYasA 3HaK M AECATUYHYIO TouKy). Hanpumep, +0.2188650E+3 (M3mepeHHoe 3HaveHue
HanpsbkeHus — 218,865 B). Ha mecTe HegocToBepHbIX AaHHbIX nepeaaércs 3anuck -0.9999999E-9.

3HauyeHne koaduLmeHTa MOLLHOCTY NPUBOAMTCSA B chopMaTe yncna ¢ hUKCMPOBaHHOW TOYKOM C
TpeMs 3Hakamu Mocre 3anAaTow U C yka3aHuem 3Haka yvcna. [inMHa 3anncu coctaensieT 6 cMmBONoB
(BKkMOYaa 3HaK U OecATUYHYI0 Touky). Hanpumep, +0.857 (M3mepeHHoe 3HayeHue koadduumneHTa
mMowHocTn — 0,857). Ha mecTe HegoCTOBEpHbIX AaHHbIX NepegaéTcs 3anuck -9.999.

M3mepeHHoe 3HayeHne 4acToTbl MPYMBOAUTCA B dopmaTte 4ymcna ¢ PUKCUPOBAHHOW TOYKOW C
ABYMS 3HaKamu nocre 3ansToi U ¢ ykasaHueM 3Haka yvcna. [invHa 3anucu coctaBnsieT 6 CMMBOMOB
(BkntoYasn 3HaK U AeCATUYHYIO TOYKy). Mpumep: +50.01 (u3MepeHHoe 3HaveHne YacTtoTbl — 50,01 ).
Ha mecTe HegoCTOBEpPHBIX AAHHBIX Nepedaértcs 3anuck -99.99.
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Mpumep:
>+0.2188658E+3+0.4936738E+0+0.2176449E+2+0.1864200E+2+0.1123250E+2+0.857+50.00[CHK](cr)

M3mepeHHoe 3HaveHne HanpspkeHus — 218,8658 B;

n3MepeHHoe 3HayeHne Toka — 0,4936738 A;

M3MepeHHOoe 3Ha4YeHne NoSIHOM MoLHOCTU — 21,76449 BA;

N3MepeHHOoe 3HaYeHne akTMBHOW MOLLHOCTH — 18,642 BT;

N3MepeHHOe 3Ha4YeHNe peakTUBHOM MoLHocTh — 11,2325 Bap;

n3MepeHHoe 3HadyeHue cosg — 0,857,

n3MmepeHHoe 3HadyeHue yactoTel — 50,00 Iu.

an CMHTaKCU4eckol owmbke nnm ownbke B KOHTpOJ'IbHOVI CyMMe He BblaeTCA HUKaKoro oTeeTa.

3.2 CuuTbiBaHME MMEHU Npubopa

Moceinka:  $AAM[CHK](cr),
rae AA — appec moayns, ot 00 go FF,
[CHK] — koHTpOnbHasa cymma,
(cr) — cumBon nepesoaa ctpoku (0x0D).
OTBeT: IAA(ums npubopa(8 cumeoros))[CHK](cr).
Mpumep — JAAM3110-1M[CHK](cr).
Mpwn cuHTaKcMYeckon owmbke nnm owmMbKe B KOHTPOINBbHOW CYyMME He BblAAeTCsl HUKaKoro oTBeTa.
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I.3.3 CuuTbiBaHMe BepcuM NporpaMmmbl npubopa

Moceinka:  $AAF[CHK](cr),
roe AA — agpec mogyns, ot 00 go FF,
[CHK] — koHTponbHas cymma,
(cr) — cumBon nepesoga ctpoku (0x0D).
OTBeT: IAA(sepcusi(4 cumeona))[CHK](cr).
MNpumep — /AAx.yy[CHK](cr).
Mpw cuHTakcMyeckon owmbke nnm owmbke B KOHTPOIBbHOW CyMME He BblAaeTCsl HUKaKoro oTBeTa.
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INucT perncrpaumm nameHeHum

Homepa nucroB (cTp. Bcero
P (cTp Oata

NIUCTOB Mognuckb
BHeCeHust
(cTp.)

Ne
M3MEHEHUs1 |M3MeH. [3aMeHeH. |HOBbIX |aHHynup.
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