I EKF

swons ®OOD

PYKOBOACTBO
MO 3KCIMJTYATALUN

MHorogyHKUMOHaNbHbIN
“aMepuTenbHbI Npub6op SM-B



HA3HAYEHUE

MHOropyHKUMOHaNbHBIA  LMGPOBOIA  M3MepuTeNbHbIA  npubop  SM-B-
96 u SM-B-72 EKF (manee npu6op, usmeputens) - 3710 WHTennek-
TyafbHbIl  M3MepUTeNbHBIA  NpuBOp  HOBOFO  MOKONEHWs, NpeAHa-
3HAYeHHbIN ANS W3MepeHus napameTpoB TpexdasHbix 3-x uan 4-x
NPOBOAHbLIX 3NeKTPUYECKUX ceTeit M  LMPPOBOKA nepefayn nony-
YeHHbIX [aHHbIX, KOHTPONS W CUArHanAM3auWW  BblxoAa napaMeTpa
3a 3a7aHHble Npefensbl.

Mpubop nopaepxwusaet npotokon casu Modbus-RTU.

lMpefHasHayeH AN MCNONb30BaHNUA B HU3KOBOMLTHBIX CUCTEMaX pacrnpe-
[leNeHNst INEKTPOIHEPTUM, TAKNX KaK INEKTPOCTAHLMM, NOACTAHLNN N T. 4.
MoxeT n3MepsTb 1 0TobpaxaTb NnapaMeTpbl INEKTPUYECKNX CeTell, Takue
Kak cina Toka, HanpskeHue, 4acToTa, MOUHOCTb, KOIGOULNEHT MOLLHO-
CTW, y4ET 3NeKTPUYECKOI IHEPrii N0 YeTbIPEM KBaApaHTaM.

Mpubop faeT BO3MOXHOCTb yNpaBieHus, aHanusa u onTuMusauum pabotsl
3HepreTMyeckoro 0bopyfoBaHUs, CUCTEM U NPOMBILLNEHHBIX Lenew, 4To
No3BO/ISET UCNOBL30BATL €r0 B aBTOMATV3MPOBAHHbIX CUCTEMaX pasnuy-
HOrO Ha3HaueHus.

Mpeumyuiectsa npubopa:

BbICOKAs TOYHOCTb M3MEPEHWs NapaMeTpoB 3NEeKTPUYECKUX CeTell,
M3MepeHNe UCKaXKeHHbIX CUTHANoB

BO3MOXHOCTb HAaCTPOIKK Ko3pduLMeHTa TpaHchopmMaLmn

3HauYeHMe Kax/Joi M3MepseMoii BeNUUYMHbI MOXET nepefaBaThbCsi Mo
ceTun K BefylleMy yCTPOMNCTBY NocpeAcTBoM uHTepdeiica RS485, npoTo-
kon cesizu MODBUS-RTU, ananason curHana 1200 - 19200 6ut\c
ynobHas ycTaHoBKa Ha NaHesb, NPOYHOE 1 HafeXHoe KpenneHue

Mpeaynpexxpexne!

Mepep ycTaHoBKOW U NoaknoyeHneM npubopa BHUMATENbHO Npo-
YuTaiiTe JaHHOe PyKOBOACTBO.
Mpou3BoauTENb HE HECET OTBETCTBEHHOCTL 3a lobble HeCHacTHble ciy-
4au, Bbl3BaHHble HECOﬁﬂIO,U'eHMeM MHCprKLI'Mﬁ AaHHOro pykosoacTea

& B ! OnacHocThb 3NEeKTPUYECKUM TOKOM,
0XKOrOB MK B3pbiBal

YctaHoBky 1 obcnyxuBaHue gaHHoro npubopa MoxeT BbINOSHATL TONbKO
KBaNMOULMPOBAHHbINA NepcoHan.

Mepepn paboToit M30nUpyiiTe BXOA HANPSXEHUS W UCTOUHWUK NWUTaHUS, a
Tak>Xe 3aMKHUTe BTOPUYHbIe 0BMoTKM BCex Tpch¢opMaTopoB ToKa.



[ins npoBepku HanWuMs UAW OTCYTCTBUS HaNpsKeHUs B Kakoi-nubo
yacTn npubopa Bceraa UCNoNb3yiiTe TecTep, PacCyUTaHHbIN Ha COOTBET-
CTBYlOLLLEE HAMPsIXKEHWe.

lMepepn nofayeit NUTaHNs yCTaHOBUTE Ha CBOM MeCTa BCe MeXaHU4yeckue
4acTy, ABEPLb NN KPbILIKM.

MapaMeTpbl 31eKTPoIHEprun, nofgaBaeMoil Ha [aHHblil npubop, He
[ONKHBI BLIXOANTL 3@ PaMKU HOMWUHaNLHOO paboyero AnanasoHa.

He nonyckaeTcs nogsepraTe Npubop MexaHWYeckUM BO3[ENCTBUAM
(HarpeBaHue, yaapbl, cunbHble BUGPaLMKM, NoNadaHue nbinu, Baru u
np.).

Cnepytowme cuTyaLum MOryT NPUBECTI K BOSHUKHOBEHWIO MOBPEXACHNIA
npubopa nnwu BbI3BaTbL OWKBKK Npu ero paboTe:

BbIXOsLUEe 3a PaMKN HOMUHaNbHOro paboyero AnanasoHa usMepse-
MOe HanpsikeHWe 1 HanpsiXeHWe 0CHOBHOMO NUTaHus

BbIXOASALIAA 33 paMKiM HOMMHaNbHOro paboyero AuanasoHa wactoTa
cetn

HeBepHas NoNAPHOCTb TOKa UAN HANPSXEHUS Ha BXOAE
oTCoeANHEHNE KOMMYHWKALIMOHHOTO Pa3beMa Npu BKIOYEHHOM NuTa-
HUKM

HenpasubHOE NOACOEAUHEHNE KIIEMM

& He Techb K pubopa Bo BpeMsi ero pa6otbi!

HecobniopeHne 3TUX NPEBEHTUBHBIX MEP MOXET NPUBECTU K NOBPEX-
neHuo 060pyA0BaHMS UNW TPaBMaM Niofeil.
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1 ONMUCAHUE U3OENNA
1.1 Ccbinkun Ha cTaHAapThl HA Usgenue
Cchinikn Ha CTaHAapTbI:

[OCT 30804.4.2-2013 (IEC 61000-4-2:2008) CoBMeCTUMOCTb TexHuue-
CKMX CPEACTB 3N1€KTPOMAarHUTHas. YCTORYMBOCTL K 31E€KTPOCTATUYECKUM
paspsaam. TpeboBaHWA 1 METOAbI UCMbITAHMUIA.

IOCT 30804.4.3-2013 (IEC 61000-4-3:2006) CoBMecCTUMOCTb TexHuue-
CKUX CPeACTB 3NeKTPOMArH1THas. YCTOMYMBOCTb K PaZMoyacToTHOMY
3neKTpoMarHuTHoMy nosio. TpeboBaHMA U METOAbI NCAbITaHMIA.

[OCT IEC 61000-4-4-2016 3JnekTpoMarHutHas coemecTMocTb (IMC).
YacTb 4-4. MeTofbl UCMbITaHWI U U3MepeHUid. McnbiTaHue Ha ycTonymn-
BOCTb K 371EKTPUYECKIMM BbICTPBIM NepexofHbIM npoLieccaM (naukam).

[OCT IEC 61000-4-5-2017 3JnekTpoMarHuTHas cosmecTumocTb (IMC).
YacTb4-5.MeToabincnbiTaHNtMn3MepeHnid. McnblTaHne HaycToMYMBOCTb
K BbIGpOCY HanpsxXeHus.

[OCT P 51317.4.6-99 (M3K 61000-4-6-96) CoBMECTUMOCTL TEXHUYECKIX
CpPeAcTB 3/1eKTpOMarHuTHasa. YcTonumneocTs K KOHAYKTUBHbBIM noMexam,
HaBe[eHHbIM paAno4acTOTHbIMW 3/1eKTPOMArHUTHbIMU MOAAMW. Tpe6o-
BaHWA n MeTofabl NCMbITaHWA.

FOCT P 50648-94 (M3K 1000-4-8-93) CoBMECTMMOCTb TEXHUYECKMX
CPeACTB 3NeKTPOMarHuTHas. YCTOMUMBOCT K MarHUTHOMY Nofio Npo-
MbILUAGHHOI YacToThl. TexHuYeckue TpeboBaHUA 1 METOAL! NCAbITAHUIA.

[OCT 30804.4.11-2013 (IEC 61000-4-11:2004)/[FOCT P 51317.4.11-2007
(M3K 61000-4-11:2004)] CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3MeK-
TPOMarHuTHas. YCTOi4NBOCTb K NpoBanaM, KpaTKoBPEMEHHbIM Mpepbi-
BaHMAM W W3MEHEHWSM HanpsXeHUs 3nekTponuTaHus. TpebosaHus u
MeTOflbl UCMbITAHNIA.

1.2 06was nHpopmauus

MHorodyHKUMOHaNbHLIA  M3MepuTenbHbI  npubop  SM-B EKF
no3BOMSIET  M3MEPATb  Pas3fMuHble  NapameTpbl  3EKTPUYECcKoi
cet. [puHumn pabotbl npubopoB OCHOBaH Ha aHanoroBo-LUppo-
BOM Npeobpas’oBaHWM MIHOBEHHbIX 3HA4YeHUM BXOAHbIX TOKOB 1/
VAWM HanpsbKeHWid 1 nocnefylolieM pacyeTe W3MepsieMbix W npe-
obpasyeMbix  Benu4MH.  KOHCTPYKTMBHO — Npubopbl  BbINOAHEHbI
B N1IaCTMaCCOBOM KOpMyce W NpeAHa3HayeHbl sl yCTaHOBKM Ha NaHesb.
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Llenn u3MepeHus Toka M HanpsxeHus nNpubopos nepeMeHHoro Toka
MOryT NOAKNIYATLCS K U3MEPAEMOit Lienu HenocpeAcTBEHHO UK Yepes
TpaHchOPMaTOPbl TOKA U HaMPSKEHUS COOTBETCTBEHHO.

2 TEXHUYECKWUE XAPAKTEPUCTUKU

2.1 TexHu4yeckue napameTpbl

TexHunyeckue XapaKkTepucTUKKM yKasaHbl B Taﬁnwu,e 1.
Tabnuua 1 - TexHuueckune xapakTepucTuku

HauMeHoBaHMe XapaKTepUCTUKN 3HaueHne
MorpewHocTb n3sMepeHus
Cuna Toka / HanpsixkeHue +0,5%
AKTUBHas €aKTUBHaAsA

/p ! £0,5%
NnoaHas MOWHOCTb
Yacrota +0,1 Ty
KoaddpuumeHT MowHocTH 0,01
AkTuBHasi aHeprus knacc 1,0
PeaktneHas sHeprus knacc 2,0

UcTouHuk nutanusa

HwnanasoH

85 ~ 264 B nepemenHoro /
NOCTOSHHOIO TOKa

MoTpebnsieMas MoLHOCTb

<5BA

BxofHble napaMeTpbl

Cetb

TpéxdasHas TpéxnpoBoaHas,
TpéxdasHas YeTbIpExnpo-
BoAHas




MpoponxeHue Tabn

nubl 1

HaumMeHoBaHue XapaKTepucTuku

3HayeHue

HoMuHanbHoe MepemeHHbIit Tok 57.7 B,
HanpskeHue 100 B, 230 B, 400 B
HenpepbiBHas:
MNeperoyaka 1,2 pasa (npv npeBbiweHuy
perpy: oTobpaxaetcs HHHH),
Hanpsixetne MrHOBEHHbIN: 2 pasa / 1 cek
MoTpebnsiemas
MOLHOCTb Kaxaoit| < 1 BA/ pasa
Lienbio Toka
UMnepaHc > 1 MOM/ daza
HomunanbHbiii Tok| TA/5A
HenpepbiBHas:
1,2 pasalnpu npesbiwernm
Cuna Toka Meperpyska oTobpaxaetcs HHHH),
MrHoBeHHbI: 10 pas /5 cek
VMnenaHc <20 MOM / pasa
Yactota 45-65Ty
BbixoaHble napaMeTpbl

PexumM BbiBOAA

1-KaHanbHbIA UMNYNbCHBIN
BbIXO/] C OTKPbITLIM KOJNEK-
TOopoM

3nekTpuyeckmnin
uMnynbe AKTUBHas MOLYHOCTb:
MocTosiHHas 3200 umn / kBTy
umnynsca PeakTnBHas MOLHOCTb:
3200 umn / kBApu
Konuuectso 1-KkaHanbHbI
KaHanos 1nun 3-KaHanbHbIi

AHanorosblit
curnan

PexuM BbiBOAA

0~ 20 MA; 4 ~ 20 MA
nporpaMMupyembiit

WMnenaHc

<500 Om




MpoponxeHue Tabanupl 1

HaumeHoBaHue XapaKTepucTuku

3HaueHue

1-KaHanbHbI
nnu 3-KaHanbHbli

Konunuectso
KaHasoB
3HaueHune
nepexknyeHns Pexum BblBOAA

BepxHuit u HUXHWI Npefenbl
MCMONb3YIOT OAHO 1 TO Xe
pene (NO koHTakTbl)

L5 BbIBOAA

EMKOCTb KOHTaKTa

AC 240B/ 1A

lMepeknioyeHne 3HayeHnit BBoaa

1-KaHanbHbI
vnu 3-KaHanbHbl i

Kanan ceasu

Dusnuecknii uHTepdeiic

RS-485

KoMMyHUMKaLmOHHbIN NpoToKoN

TMpOMbILLNEHHBIA NPOTOKON
Modbus-RTU

CKOpOCTb Nepeaayut faHHbIx, but/c

1200, 2400, 4800, 9600, 19200

BesonacHocTb

Ha exome v nctou-| > 2 kB 50 Ny
HUKe NUTaHus B TeyeHne 1 MuH
Ha Bxome >2kB50 Iy
Mepenanpsxenue | n Bbixoe B Teyenune 1 MuH
Ha Bbixoge >2«B 50y
1 MCTOHMKE B TeyeHune 1 MUH
nuTaHus
ConpoTueeHne Mexay CUrHanbHon
KNeMMOoii, kneMMoi anekTponutanus, | > 20 MOm
BbIXOAHOW KJIEMMOA 11 KOPyCOM
Knemmbi: 96[] °c,

TepMoCTONKOCTb 1 OFHECTONKOCTb

kopnyc: 650 °C,
BpeMs BO3AeACTBUS:
30 cekyHA




OkoHuaHwue Tabnuub 1

HauMeHoBaH1e XapaKTepucTUKN 3HaueHne
3NeKTPOMarHuTHasi COBMECTUMOCTb
YCTOMUMBOCTb K 371€KTPOCTATUYECKUM +8 KB
paspsigam

BbIcTpbIii TecT nepexoaHoro npouecca | +1 kB

YCTOIUMBOCTb K BbICOKOYACTOTHOMY
371€KTPOMarHUTHOMY Moo

80 Mry ~ 1000 My, 10 B/m

Pab6ouue ycnoeus # cpepb!
Pab6ouas TemMnepatypa -10°C - 55°C
TemnepaTypa XxpaHeHus -25°C - 70°C

OTHOCUTENbHAas BNaXHOCTb

< 85%, 6e3 KoHfeHcaTa

Pabouas BbicoTa Haj, ypoBHEM Mopst

<2500 M

CTeneHb 3alWuTbl OT 0CAXKAEHWI

Be3 Koppo3mMOHHbIX ra3oB

CreneHb 3awmThl IP

MepepHss
obonouka - IP54,
3apHaa obonouka - P20

2.2 DyHKuUM

Tabnnua 2 - OyHkuun npubopa

DyHkumroHan npubopa ykasaH B Tabnuue 2.

AvnanasoH
JAnanasoH TIpM TpaHC-
PyHKumsa Cumeon | ToyHocTb | npy NpaiMoM HopMaTOpHOM
BITIOUGHUM | oo ehun
HanpsxeHune U 0,5 0-400 B 0-999.9 kB
Tok | 0,5 0-5A 0-50 KA
AxTnBHan
MOLHOCTb P 05 0-5,7 kBT 0-9999 MBT
PeakTtusHasn
MOLLHOCTb a 0,5 0-5,7 kBAp | 0-9999 MBAp
Monnas
MOLLHOCTb S 0,5 0-5,7 kBA 0-9999 MBA




Avanason Junana3oH
DyHKumns Cumeon | TouHocTs | npu npamom | [PY TPAHC
v asmot?euuu $opmatopHoM
BKJIIOYEHUU
KosapduumeHt _ ~

MoUHOCTH PF 0,5 0-1,00 0-1,000
45,00 'y -

YacToTta F +0,01 My 45-65Ty 65,00 My
AkTUBHas Ep ] _ 0-99999999

IHeprus MBT*y
PeaktusHas EQ 2 _ 0-99999999
IHeprus MBAp*y

3 MOHTAX U CXEMA NOAKNIOYEHUA

3.1 FabapuTHble pasmepbl
[abapuTHble pa3Mepbl Npubopa 1 ycTaHOBOYHOTO OTBEPCTUA NPUBEAEHbI
Ha pucyhkax 1 (a, 6, 8), pucyHke 2 v 8 Tabnuue 3.
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7.
d
PucyHok 1-B PucyHok 2
Tabnuua 3 - Pasmepsl npubopos SM-B-96, SM-B-72
Yc F Pbl YC
Mogenb Pa?g:s;b"“ pasMmepbl, MM HOTO OTBEPCTUSA, MM
(dxh) (d1xh1)
SM-B-96 96x96x80 91x91 92x92
SM-B-72 72x72x80 67x67 68x68
3.2 MoHTax
o

//‘N

PucyHok 3 - Bug cnepeau PucyHok 4 - Bup c3agn



Mopsaok MoHTaxa:
¢ MoAroToBMTb OTBEPCTIE HA MOHTaXHOM NaHeNu B COOTBETCTBAN
C pa3mepamu;
* CHATb ¢ npubopa pukcupyoLmne 3axnmbl;
* BctaBuTb npubop B oTBEpCTYE;
© YCTaHOBUTL GUKCUPYIOLLWE 3aKUMbI, 3aKPENUTh UX U HAAEXKHO
3advkcuposaTb Npubop Ha naHenw.

3.3 HaszHaueHue knemMm
Tabnuua 4 - HaznaveHwve knemMm

MepeMeHHbI Tok,

MutaHne 1,2 MOCTOAAHHbIN TOK:
80~270 B

TokoBble KNeMMbl 45,67, Bxop, 3-dasHoro Toka

HanpsixeHyeckue 11,12, Bxop 3-¢asHoro

KNeMMbI 13, 14 HanpsKkeHus

Nutepdeiic RS-485 58, 59 A+, B-

3.4 CxeMbl noaKno4eHus

Mepen BKNlOYEHWEM NpoBepbTe NPaBUIbHOCTL NOAK/IOYEHUS COrlacHO
cxeme. Haknelika Ha npubope co cxeMoil noakNio4eHUs SBAseTcs Npu-
opuTeTHON

Mutanne
ES AC230B

o w >
*

[A]B]
.

RS-485

>

P~

PucyHok 5 - CxeMa nogkntouenns npubopos SM-B-96, SM-B-72



3.5 UHCTpYKLUMM NO NOAKIOYEHUIO

3.5.1 HanpsixeHue Ha BXoae He [OMKHO MpeBbIlWaTh HOMUHANLHOMO
HanpsbkeHus Ha Bxofe npubopa (57.7B, 100B, 230B, 400B). B npotue-
HOM Cllyyae cfieflyeT UCMNOb30BaTb TpaHCGOPMAaTOpbl HanpskeHus. Ins
npocToThl O6Cﬂy>KMEaHl4ﬂ Mbl peKoMeHAyeM MCnonb3oBaTb KNEMMHY0
KOJIOAKY C npefoxpaHuTeneM.

3.5.2 Tok Ha BXxoge He MOXeT bbITb Bbile HOMUHAIbLHOMO TOKa Ha BXOAe
uzgenus (1 A unu 5 Al. B npoTuBHOM ciydae ciiefyeT WUCronb3osaTh
TpaHC¢OpMaTOpb\ ToKa. B cfy4yae MCNonNb3oBaHWUA TpaHCq)OPMBTOpOB
TOKa Ha OﬂHO;i JINHWK C ApyrumMu npwﬁopaMM A0J/DKHO MCNONb30BaTbCA
nocnefosaTtesibHOe CcoefuHEeHue. Hepen OTKMo4YeHneM nposofoB OT
KneMmm cnegyet obecTounts OCHOBHYIO Uenb W 3aKOPOTUTb BTOPUYHbIE
Lenu TpaHchopMaTopoB Toka. [ins NpocToTel 06CNYXNBAHUA Mbl PeKO-
MeHflyeM UCNob30BaTh KNE@MMHYIO KONOAKY.

3.5.3 Mpw nopkniodeHnn Heobxoanmo cobntofatb NpsiMoe YepeAoBaHue
¢33, a TakXe COOTBETCTBME BXOAAM U BbIXOA4AM TOKOBbIX KNEMM U KNeMM
HanpsaXxeHus. Heco6mou,eHV|e MOXeT NpUBECTU K HernpasuibHbIM U3Me-
PEHWAM U Bbixody U3 cTpos npubopa.

3.5.4 Mpubop MoxeT paboTaTb ¢ Tpexpas3HO TPEXNPOBOAHON UK Tpex-
dasHOM 4eTbIpEXNPOBOAHOM 3nekTpuyeckoit ceTblo. [lonb3oBaTens
MOXeT Bblﬁpaﬂ: I'IO,D'XOARLLU/IIZ cnocob noakNK4YeHns B COOTBETCTBUU C
ycnosusimu. HacTtpoiiku npubopa AonmXHbI cOOTBETCTBOBaTb crocoby
noagknwyeHnsa anﬁopa; B MpPOTUBHOM Cily4ae BO3HUKHET 6onblioe
OTK/IOHEHWe B U3MepsaeMblX napaMeTpax.



4 MEHIO AUCNJIEA U NPOTPAMMUPOBAHUE

PucyHok 6 - Cxema naHenu ynpaenenns

4.1 Onucanue navenn

1 - kHomKa «Set», Ans BX0AA B MEHIO U NepeksIoyeHns Kypcopa
2 - kHonka «Hasap», 4Tobbl BepHYTbCS B NpefblayLlee MeHio
31 4 - KHOMKW NOCTPAHNYHOTO NEPeKIIoYeHUs 0ToBpakeHNs
13MepsieMblX NapaMeTpoB, yBenuyeHne/yMeHblIeHne
yCTaHaBAMBAEMOro 3HaueHus

5 - 0bnacTb 0T0bpaKeHNs IHEPreTUHECKUX AaHHbIX

6 - nepekoyeHre 3HayeHns 06nacT oTobpaskeHns COCTOSHUS
7 - KBaApaHTHasl UHAMKaLMS

8 - 06nacTb 0TOBPaXKEHUS JAHHBIX O KOJIMYECTBE 3eKTPUYecTBa



Tabnuua 5 - OnucaHme CMMBOJIOB Ha NaHeu UHAUKaLUK

3Hak
Ha XK-pucnnee

3HayeHue 3HaKa

Al

UL KBajipaHT
v TekyliMe n3MepsieMble laHHbIe ABASIOTCS
HanpsxeHvneMm
A Tekylwue namepsaemble aHHble ABNATCA
TOKOM
w TekyliMe n3MepseMble laHHbIe ABNSIOTCS
aKTUBHOW MOLWHOCTbIO
Var Tekylwine namepsemble AaHHble ABNAOTCA
PeaKTUBHOMN MOLLHOCTbIO
VA TekyliMe n3MepseMble laHHbIe ABNSIOTCS
MOJIHOM MOLLHOCTBIO
Tekylume usMepsieMble AaHHble ABASIOTCS
cos @
K03pPULIMEHTOM MOLLHOCTN
Hz TekyliMe n3MepseMble laHHbIe ABNSIOTCS
yacToToi
«Wh Tekylie JaHHble AnCTNes SBASI0TC
aKTWBHOI 3Heprueit
Tek ne faHHble gucnnea ABnaTCa
kvarh yuwe fal amct
peakTUBHON 3Hepruei
z MHAMKaLNS CyMMapHOro 3HaueHuns no ¢pasam
L Tekyl|as peakTUBHas MOULHOCTb
ABnaeTcs MHLLyKTVIEHOl;\
c Tekyluas peakTMBHas MOLLHOCTb

ABNAETCH EMKOCTHOMN




4.2 onucaHue nnTepdeiica gucnnes Tuna LCD

4.2.1 Mpubop u3roTaBNMBaeTCH B MHOMOCTPAHWYHON MoandUKaLn.
MHdopMaums, goctynHas K oTobpaxeHuto Ha LCD-gucnnee npepcras-
neHa B Tabauue 6.

Tabnuua 6

Mpumep OnucaHue

BekTop MosIHOI MOLLHOCTM B YeTBEPTOM KBa-
npaHTe, oTobpaxaetcs Hanpskenue Ua, Ub,
Uc 3 -¢dasHoit 4-npoBoaHON ceTU, eanHULA
u3MepeHus - BonbTbl.

Ha pucyHke nokasaHo: Ua = 220,1 B,

Ub =220,4 B, Uc = 220,7 B, akTuBHas sHeprus|
Exp (Mpuém) = 165,23 kBT / u.

BekTop NosHO MOLHOCTW B YeTBEPTOM
KBajpaHTe, oTobpaxaetcs Tok la, b, Ic
Ans 3-basHoit 4-NpoBOAHOIA CeTU, eiuHMLA
u3MepeHuns - AMnepel.

Ha pucyHke nokasaHo: la =5,001A,

b = 5,004A, lc = 5,007A, akTuBHas

sHeprus Exp (Mpuém)= 165,23 kBT / u.

BeKTop NnoHOM MOLYHOCTM B YETBEPTOM KBa-
ApaHTe, 0ToBpaxaeTcs cyMMapHoe 3HaueHne
aKTUBHOW MoLHoCTU P.

Eaunnua - «BT», cyMMapHoe 3HaueHue peak-
TUBHO MOWHOCTY Q, eAMHNLLA U3MEepeHNs -
«Bap»; CYMMapHbli K03OULMEHT MOLLHOCTN
dazbl PF. Ha pucyrke nokasaHo: Pt = 1651

Br, Qt = -2597 Bap, PFt = 0,501 (emkocTHbIi),
aktusHas sHeprus Exp (Mpuém) = 165,23 kBTy.

Inl BeKTop MOHOM MOLYHOCTY B YeTBEPTOM KBa-
kW ApaHTe, 0To6paxkaeTcs 3HaYeHe aKTUBHON

" MOLLIHOCTU KaXaoi ¢pasbl.
] Eannuua nameperus — «Bt».

W Pa =500 BT, Pb =501 BT, Pc = 500 Br,

[N
o akTuBHas sHeprus Exp (Mpuém) =
’ {B5.23 wn || 165,23 kBru.
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Mpoponxerue Tabnuuibl 6

Mpumep

Onucaxue

:*— E I'IBEE kvar
1z L BE et
-85

{B5.23 wn

Exp

BekTop NosiHOW MOLLHOCTW B YeTBEPTOM KBa-
ApaHTe, 0To6paxaeTcs 3HaYeHWe PeakTUBHO
MOLLIHOCTU KaXaoi ¢pasbl.

EannHnua usmepenus - «sap».

Qa= -886 Bap,

Q 886 Bap,

Qc=-885 Bap,

akTuBHas sHeprus Exp (Mpuém) =

165,23 kBTy.

0501

:ESEH Wh

BekTop NosHOI MOLLHOCTU B 4ETBEPTOM
KBafpaHTe, oTobpaxaeTcs 3HaueHne Koapdu-
LMeHTa MOLLHOCTU Kax/ioii pasbl

PFa=0,501 (eMKoCTHBbIi),

,499 (eMKOCTHBbIIA),

PFc = 0,502 (emKocTHBbI),

€MKOCTHbI 0603HayeH 3HakoM «C»,

a UHAYKTUBHBIN 0603HaueH 3HakoM «L».

Ero takke MOXHO NPOYUTaTh N0 KOOPAUHAT-
HOW OCK, BEPXHUI NIEBbIW yron Ha 3KpaHe.
MepBblit KBaPaHT MHAYKTUBHBIN, @ YeTBEp-
TbliA KBaf|paHT EMKOCTHbIN.

AkTnsHas sHeprus Exp (Mpném) = 165,23 kBty.

4555

:ESEH KWh

BeKTOp MOMHOI MOLHOCTY B 4eTBEPTOM
KBaapaHTe, oTobpaXxaeTcs 3HaueHne
4acToTkl.

Epnnuua namepenns - Mepuy,.

F=50.02 Ty,

akTuBHas aHeprus Exp (Mpuém) =
165,23 kBTy.




4.3 OnucaHue MeH1o 1 pabounii pexxum

[ins BXxoaa B MeHIo HaxmuTe KHonky SET, no ymonuaHuio naponb AocTynas
MEHI OTCYTCTBYeT, HO Bbl MoxeTe ero YCTaHOBUTb B COOTBETCTBYOLLEM
nyHkTe. OnucaHue MeHio npubopa ykasaHo B Tabnuue 7.

Tabnuua 7

1-i 2-i 3-n

YP yp yp

Onucauune

Boibepute nHtepsan
BPEMEHM LNKNNYHOCTI
d 'SP 0-30 aucnnes.

0 - OTKNIOYUTL LUKNNY-
HOCTb Aucnnes.

YcTaHoBKa KoadpduLmeHTa

.'_,',— F”: 1-9999 TpaHcdopMaLnM No Hanpsi-
keHuio UrAt.

YctaHoBKa KoapduueHTa
,',— H': 1-9999 TpaHcdopMaLIN Mo Toky
lrAt.

CucteMHble

HacTpoiikn Beibop BxogHoi ceTu:

0 - ans TpexdasHoi

51:"5 FIE': 0-1 YeTbIPeXMPOBOAHON CeTH;
1 - pnsa TpexdasHoit

TPEXNPOBOAHON CeTH;

B TpexdazHoM yeTbipex-
NPOBOAHOM pexume:

] 0-dasHoe HanpsixeHue
L 0-1 Avcnnes;
1-nnHelHoe HanpsxeHue
Avcnnes.

OyuncTka CHETYMKOB
SHepruu.

g 0 - He ounwiate 3aperu-
'-'-'_E 0-1 CTPUPOBaHHbIE JaHHbIe.

1 - O4YncTUTL 3aperncTpu-
poBaHHble AaHHble.




Mpoponxexue Tabnunuel 7

1-i 2-n

YP yp

Onucanue

CuctemHble | 2 DD’E

HacTpoiikn

0-9999

YcTaHoBKa napons foctyna
B MEHI0.

0 - 6e3 napons, 1-9999
BXO/, B MEHIO M0 YCTaHOB-
NIEHHOMY Naposio.

545

YcTtaHoBKa noacseTku
aucnnes.

0 - noacBeTKa roput
noctosiHHo, 1-30 Bpems
paboThl noacBeTkM B
CekyHAax.

Addr

1~247

YcTtaHoBka agpeca nopta
cBa3u RS-485 addr.

1 - 3aBojcKasn ycTaHoBKa
10 YMONYaHNIO.

Corn

bRud

Bbibepute ckopocTb
nepefayn laHHbIX:
0: 1200 6ut/c;

1: 2400 6uT/c;

2: 4800 6ur/c;

3: 9600 6ut/c;

4: 19200 6ut/c.

Stk

DopMaT nepefaynt faHHbIX.
1 - 3aBojCKasn ycTaHoBKa
10 YMONYaHMIO.

5 OMUCAHUE NAPAMETPOB CBfI3U
Mpubop obecneunBaeT cTaHAapTHbIN MHTepdeiic cBazn RS-485 no npo-
Tokony Modbus RTU. UHpopmMaLus o BO3MOXHOCTU CYUTLIBAHUS JAHHbIX
c npubopoB ykasaHa B Tabnuue 8.
KoHkpeTHas GpyHKLMSA OTHOCWTCS K OMWCaHMIO NapamMeTpoB NporpamMmi-
poBaHus, dakTuyeckuit napameTp kaHana c (*) = 3HayeHne napametpa

cesisnx0,1).




Tabnuua 8

Bo3Mox-
Anpec Koa Onucanne Tun HOCTb
p: pa|Ha p: P DaHHbIX | uTeHus /
3anucu
00H CucTeMHBbIN 3HaK
01H CucTeMHBbIN 3HaK
02H Clre | OcTk@ Aakieix. Int /%

1 - naHHble bynyT ynaneHsl

YcTaHoBKa BpeMeHu
03H Disp nepeknioyeHus Int +/+
MKJTNYeCcKoro aucniaes

Bpemsi noaceeTku

04H B.LCD LCD-gucnnes

Int +/+

05H CucTemHbIN 3HaK Int +/+

Buibop BXxogHOM ceTu:
0 - ans TpexcdazHoit

06H nEt YeTbIPexnpoBOAHOI CeTu; Int +/+
1 - ans TpexdasHoin
TPeXNpOBOAHOW CeTH

YctaHoBKa KoapduumeHTa
07H Irat TpaHcpopmaTopa Int +/+
HanpseHns

YcraHoBKa koapduLmeHTa

08H Urat TpaHcpopmaTopa Toka Int I+
22H Addr Anpec Ans cBA3n Int +/+
23H bAud CkopocTb nepeaayun Int A
AaHHbIX
YcTanoska cton-buta
24H Stb AanHLIX coAsM. Int +/+

1 - 3aBoacKas ycTaHoBKa
10 yMonyaHuio
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MpoponxeHue Tabanusl 8

Anpec
p

Kon

Onucanune

P

P P

Tun
AAHHbIX

Bo3Mox-
HOCTb
yTeHus /
3anucu

27H

UA

Hanpsxenue dasbl A
(ans TpéxpazHoro
TpéxnpoBoaHoro
nogkntouenus UAB)

Int

Yrenune

28H

uB

Hanpsixenve dasbl B (ans
TpéxdasHoro TPEXNpPoBo-
[HOTO NOAKNIOYEHNS He
AevictauTenbHo)

Int

Yrenne

29H

uc

Hanpsxenue dasbl C
(anst Tpéxdpasmoro
TPEXNPOBOAHOIO NOAKIIO-
uenus UCB)

Int

Yrenune

2AH

UAB

Hanpsxenue nuHum
UAB (ans TpéxdasHoro
TPEXNPOBOHOIO NOAKIIO-

Int

Yrenne

YeHMs He AeiCTBIUTENbHO)

2BH

UBC

HanpskeHue nnHum
UBC (ans TpéxdasHoro
TpéXHpUEOD,HUrU noaknwo-

Int

Yrenune

YEHNs He AeNCTBUTENbHO)

2CH

UCA

HanpsixeHue nuHnm

UCA (ans TpéxdazHoro
TPEXNPOBOAHOTO NOAKII0-
YeHMs He AeiCTBIUTENbHO)

Int

Yrenue

2DH

Cuna Toka pasbl A

Int

Yrenne

2EH

Cuna Toka ¢asbl B
(nns TpéxdpazHoro
TPEXMPOBOAHOTO MOAKJIO-

YEHNS He AeNCTBUTENIbHO)

Int

Yrenune

2FH

Cuna Toka ¢asel C

Int

Yrenune

30H

PA

AKTUBHas MOLIHOCTb
dasbl A

Int

Yrenune
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MpoponxeHue Tabanusl 8

Bosmox-
Appec Kop, OnucaHue Tun HOCTb
p pa| Ha p pa DaHHbIX | uTeHus /
3anucun
AxTnBHaA MOULHOCTb
31H pg | $a3wi B lana péxpasroro | Urenme
TPexnpoBOAHOIo NOAKIO-
YEeHUA He e;iCTEI/ITeﬂhHol
32H PC é;;‘:fga“ MotuHocTL Int Urenne
33H PT %mﬁ)";i" akmmeHas Int Urenne
34H QA zzg‘gf“a“ MotHocTs Int Urenve
PeakTueHas MOLHOCTb
a3kl B (ans TpéxdazHoro
35H a8 TpéXl‘IpDEO,CLHOI’D nogknio- Int Hrenme
YeHus He EeﬁCTEMTETIbHO]
36H Qc g:ggganaw MOLLHOCTL Int Yrenune
37H ar %mao"c:i“ peakTveHas Int Urenme
38H SA gg‘;:ﬁ: MotHocTL Int Urenne
39H SsB gg‘;:ﬁg MotHocTL Int Urenne
3AH sc gg‘;:ﬁg MotHocTL Int Urenne
3BH ST %mﬂﬁ“ nontas Int Urenne
Koadpduument
3CH PFA MOLLHOCTY pazbl A Int Yrenune
30H prg | Koaddununent Int Urenue

MouiHocTh dasbl B
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MpoponxeHue Tabanusl 8

Bo3mox-
Appec Kop, OnucaHue Tun HOCTb

napaMeTpa| Ha gucnnee napamMeTpa AaHHbIX YTeHusa /
3anucu
3EH PFC szﬁf‘;‘gﬂ:;“;w c Int | Urewne
3FH PFT Exrxgﬁij;inA°3¢¢”“”‘ Int | Urewwe
40H FREQ YacrtoTa Int Yrenne

4TH~43H CuCTeMHbIN 3HaK

GH45H | +EP Dggig‘pi ’f;”;;ﬁgna:e"r““ Float | Urenve
46H, 4TH -EP S;‘Li;;js;z;”ﬁjﬂi“epr“” Float | UYrenve
agr, oM | +EQ | [Pulu é’f:pjﬂ::zﬁ:gjp Float | Urenve
GAH,4BH | -EQ ?Jﬁl‘*;;i:fq“;‘o“;i 2HEP- | Float | Urenme
LCH,4DH |  +EP Egg?gﬂ;;‘;':’e’;j“e"r““ Float | Urenve
GEHWFH | EP S;‘f;;wi:?ﬁszgﬁ:“epr““ Float | Urenve
50H,51H | +EQ If'j;i“;g;:lj::i';‘°feﬂfp' Float | Urenve
52H,53H £q | Omea e”;:;::g;z‘l;:ep’ Float | Yrenne
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Mpumeyarns k Tabnuue 8.

1. Mpown3sBefeHve Ko3dpdULMEHTa HaNpsKeHNs 1 KoaGduLmMeHTa Toka

He pomkHo npesbiwath 10 000, B NpoTUBHOM Clyyae HeKOTopble faHHble
6ymyT nepenonHeHsbl.

2. Popmat faHHbix Int - LenouncieHHbIi 4Byx6anToBbIN.

3. @opmaT faHHbix Float - 4eTbipéxbaiiToBbIl C NNaBaloLLeit 3ansToil.

4. DakTuyeckoe 3HaueHe napameTpos ¢ (*) paBHo 3HaueHuio napame-
Tpos cBsizn * 0,1

5. Mpu “cnonb3oBaHWUK pexxnMMa AUCcTaHLMOHHOro ynpasnexus DO
[LOKHO BbITh yCTaHOBNEHO MUHUManbHoe 3HadeHune ALxL= 0, makcu-
ManbHoe 3HayeHue ALxH =1500. B 370 Bpems curHabl TpeBOrv BepxHero
U HUXKHEro npeaenos He byayT npusoauTe pene B AeiicTeue. Mpaso
ynpasnenus byaeT nepefaHo ynpasnisioleMy KOMNbOTePY, a Koraa
BEPXHUI KOMMblOTEP 3anuLLeT 1 B COOTBETCTBYIOLMIA BEPXHWIA Npesen
Unn HWXHWA Npepen baittos DO npubopa, cooTBeTcTByOLLEE pene byaeT
BbIK/IOYEHO.

5.1 Mpeobpa3oBaHue AaHHbIX 3NEKTPOIHEPrUn

Bce paHHble no RS-485 cuyuTbiBaloTCH B KBAAPaTUYHBIX 3HaueHusX, bes
1cnonb3oBaHus KoadduumeHTa. [1ns koppekTHOro oTobpaxeHus 3HayeHui
HE0BX0AUMO MPUMEHWUTL COOTBETCTBYIOLLMI MHOXMUTENb. (CM. Tabauuy 9).

Tabnuua 9
®opmyna EanHuua
F n3Mmepe- MapameTpbl
MHOXMUTeNb HUA
UA, UB, UC, UAB,
Hanpskenne | U=Urms x * Urat * 0.1 \ UBC. UCA
Tok | =Irms x * Irat * 0.001 A IA, 1B, IC
AkTusHas _ P cymmapHas, PA,
MOLLHOCTS P =Px* Urat * Irat w PB. PC
PeaktnsHasn _ Q cymmapHan, QA,
MOLIHOCTE, Q=Qx * Urat * Irat VAR 0B, Qc
MonHas _ S cymmapHas, SA,
MOLLHOCTS S =Sx*Urat * Irat VA SB.SC
Koadpo. _ PF cymmapHbii, PFA,
MonncTi PF = PFx * 0.001 Frsvpre
YacroTa F=F*001 Hz F
roe,

x - nobas u3 das, nnbo total (obuwiee, cymmapHoe)
rms - cpefjHeKBaipaTUYHOE 3HaueHne
rat - k03 PpuLMeHT TpaHchopmaLun
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6 MPOTOKOJ1 CBA3KU

6.1 ®opmar cBsAsmn

Mepenaya MHGOPMaLMM OCYLLECTBANETCA B aCUHXPOHHOM pexuMe 1
npuHUMaeT 6aliT 3a eanHuLy. MnasHoe ycTponcTso (MacTep) MHMLMMpyeT
TpaH3akumv (nepenaét sanpocel). HpopMaums o cesasu, nepesasaemas
MeX/y rMaBHbIM U MOAYNHEHHbBIM YCTPOWCTBaMU, NpeAcTaBnseT coboi
dopmat 11-3HauHoro cnosa, KoTopbIi coaepxuT 1 HavanbHbii 6uT (0), 8
61UTOB AaHHbIX 1 2 cTonoBbIX buTa (1). Popmat UHdOpMaLoHHOO Boka
ykasaH B Tabnuue 11.

Tabnuua 10
AnpecHblii PyHKumo- O6nacrs | KoTPONL-
Havano P HanbHbIA AHHBIX HbliA Kop KoHen
A Kop A CRC
Bpems Bpems
naysel o . o " nay3sl
Bonee 3.5 1 6ant 1 6ant n 6ant | 2 6aitta bonee 3.5
cMMBONOB cMMBONIOB
6.2Mp pea dop

Koraa KOMMyHUKaLWOHHas KOMaHAa OTNPAaBASETCs C FNaBHOMO Ha Noa-
YMHEHHOE YCTPOICTBO, NOAYNHEHHOE YCTPOICTBO, OMO3HAB CBOII aapec,
oTBEeYaeT Ha 3aMnpoc, aapecoBaHHbIN UMeHHO eMy. Eciu nposepka CRC
BepHa, COOTBETCTBYIOLLAN OnepaLus BbINONHAETCS, a 3aTeM pesysibTaT
BbINONHeHNs (naHHble) oTnpasaseTcs 06paTHO Ha MaBHOE yCTPOMCTBO.
Bosspalaemas uHdpopmaums BrioyaeT B cebs Kop aapeca, kof GyHK-
LMK, BbINONHEHHbIE JaHHble W KOHTPONbHbIN koa CRC. MHpopmaums He
6yneT Bo3BpalLeHa, eCnu He npoiifeHa nposepka CRC.

6.2.1 AppecHbiit ko,

AnpecHblit Kog, - 3To nepsbiit 6aliT kaxaoro MHpopmaLmoHHoro 6roka
B AvanasoHe oT 1 ao 247. Kaxpoe nogunHéHHOe yCTPOWCTBO AOXKHO
MMETb YHUKANbHBbIA aAPEeCHbIi KOf, U TONbKO MOAYNHEHHOE YCTPOMCTBO,
COOTBETCTBYlOLLEE afpecy, OTNPaBNEHHOMY [NaBHbIM YCTPOMCTBOM,
MOXET 0TBETUTb Ha nepefaHHoe coobuierne. Mpu Bo3BpaTe MHopma-
LMK C NOAYMHEHHOrO YCTPOACTBA BO3BPaLiaeMble AaHHbIe HaynHalTCs
C COOTBETCTBYIOLIMX UM KOA0B aapecos. CooTBETCTBYIOLNIA aApecCHbIi
KOf, yKa3blBaeT, 0TKy/a NocTynaeT uHpopmaLms.
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6.2.2 OyHKums

BTopoit baitT kaxpaoro coobuienuns - koa dyHkumu. Kop dyHkumm coob-
WaeT MOAYNHEHHOMY YCTPOWCTBY, KakMe AaHHbIE WU BbIMNONHEHWE
Kakoro Aeiicteusi TpebyeT oT Hero rnaBHoe ycTpoiicTBo. OTBETHBIN KOA
GYHKLMM NOAYMHEHHOrO YCTPOIMCTBA, COBMaAaeT C KoaoM GyHKLMM,
NOyYeHHbIM OT FNaBHOMO YCTPOIMCTBA, U yKa3blBaeT Ha To, YTO MOAYMN-
HEHHOe YCTPOMCTBO OTBETUIO W BBIMOIHUNO COOTBETCTBYIOLIME Onepa-
umnu. Mpubop noaaepxnBaeT koAbl GyHKLMK, ykasaHHble B Tabnnue 11.
Tabnvua 11

DyHKUMOHaNb-
th'I"ﬁ Kon OnucaHue Onepauus
03H Yrenne YTeHune AaHHbIX U3 OLHOTO
perucTpa | unm HecKoNbKUX PerncTpos
3anucs
10H HECKONBKHX 3anuch n 16-6104HBIX [BOMYHbBIX YuCeN
perucrpos | ® N-nocnenosatenbHble perncTpel

6.2.3 0bnactb AaHHbIX

Mone 06nacTb AaHHbIX COAEPXMUT MHPOPMaLMio, HeobxoauMyto noaun-
HEHHOMY YCTPOCTBY N1 BbINOHEHWS 3aaHHOM FNaBHbIM YyCTPONCTBOM
DYHKLMM MK COAEPXMT AaHHble, NepefaBaeMble NOAYMHEHHBIM YCTPON-
CTBOM B OTBET Ha 3anpoc rnasHoro. [lnuHa u dopmat nons 3aBuUCUT
oT Kofia GyHKUMKU. 3TU AaHHble MOryT BbiTb YMCNOBLIMU 3HAUEHUAMN,
CCbINOYHBIMK agpecaMi U T.A. [Ins pasHbIX MOAYUHEHHBIX YCTPOICTB
afpec 1 MHHOPMALMA [aHHbIX PasnnyHbl. Mcnonb3ys KOMMyHUKaLM-
oHHyl0 KoMaHgdy (kop ¢yHkumn 03H10H), rnaeHoe ycTpoMCTBO MOXeT
NPOM3BOJILHO CUNTLIBATE N U3MEHSATL PErUCTp AaHHbIX npubopa. [nuHa
[NlaHHbIX, CYUTLIBAEMbIX UMW 3aNNCbIBAEMbIX OAHOBPEMEHHO, He A0MKHa
npeBbILIaTh A0NYCTUMBIA ANaNa3oH afpecoB PerucTpa AaHHbIX.

6.3. KpaTkoe onucaHue GpyHKLMOHaNbHOIO KoAa

6.3.1 Kop, dyHkumum 03H: CuntbiBaHMe peructpa.

Hanpumep, rnaBHoe ycTpO/CTBO CUMTLIBAET [aHHbIe [IBYX PErucTpos,
Yell apgpec noaymHeHHoro ycTpoiicTea - 0TH, a agpec HayanbHoro peru-
cTpa - OCH. MasHoe ycTpoiicTeo otnpasaseT: 01 03 000 0C 00 02 04 08,
ecnu nogunHérHble pernctpsl 0CH, 0DH - aaHHbie 0000H, 1388H, noaun-
HEHHoe ycTpoicTBo Bo3Bpalyaet: 01 03 04 00 13 88 F7 65, rae nocnepHue
2 baliTa 0TNpaBiEHHbIX N BO3BPALLEHHbIX AaHHbIX ABAKKOTCH KOHTPONIb-
HbiMK kKogamum CRC.
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6.3.2 Kop, pyHKumm 10H: 3anucsiBatowuii MynsTURIEKCOp.
Hanpumep, rnaBHoe ycTpoiicTeo 3anuweT gaHHble 0002H, 1388H, 000AH
B TPU perucTpa c nopumHéHHbIM aapecoM 0TH 1 HauanbHeIM agpecoM
00H. XocT otnpasuT: 01 10 00 00 00 03 OB 00 02 13 88 00 OA 9B E9. Bo3-
BpaT ¢ xocta: 01 10 00 00 00 03 80 08.
6.4 16-6UTHbIE KOHTPONbHbIE koAbl CRC.
[naBHoe ycCTpoOWCTBO MAKM NOAYUHEHHOE YCTPOWCTBO MOXKET WCMOSb-
30BaTb KOHTPO/bHBIA KO ANS NPOBEPKM KOPPEKTHOCTW MHdOpMaLMK.
MHbopMaLms MoXeT ncKaxaTbCs N3-3a 3IeKTPOHHOTO WyMa UAK Heko-
TOpbIX ApYrvx nomex. B npouecce uHorga BosHuMKaloT ownbku. Kow-
TPOJNbHbIN KOZ, MOXET NPOBEPUTb, ABNsieTCs M uHdopMaLms o6 obMeHe
Mexy n o, é YCTPOWCTBOM HenpaBuib-
HO. 16-BUTHBII KOHTPONbHBINA kog CRC BblYMCASETCS FaBHbLIM YCTPOIA-
CTBOM 1 NOMeLLAeTCs B KOHLE 0TNPaBAseMoro MHGopMaLnoHHoro bioka.
Mepecuutaitte npunatyio CRC nHpopmaumio ot komnbiotepa. CpaBHute
BbluncnerHblin CRC ¢ nonydeHHbiM CRC. Ecnu oHK He paBHbl, npon3o-
wna owwnbka. Pacyetsl CRC BbINOAHATCA TONLKO C 8 BUTaMu faHHbIX,
Tak KaK Ha4anbHblii U KOHEeYHbIN BUTbI He yyacTByloT B pacyeTe CRC.

MeTopabl pacyeTa KoHTponbHbIX kogoB CRC cnepytowme:

1) MpenBapuTenbHo ycTaHoBUTL 16-604HBIA PerncTp Kak WecTHaaua-
TepuuHblii FFFFFF (1.e. Bce 1), koTopbIt Ha3biBaeTcs pernctpom CRC.

2) Nepeble 8-6UTHble ABOWYHbIE faHHble (nepsbiit 6alT MHPOPMaLM-
OHHOro 6noka cBa3u) oTanyaloTca oT Mnaawero 8-6utHoro 16-6uTHoro
peructpa CRC, nunu pesynstatoM siBnsieTcst Mecto B pernctpe CRC;

3] Mepemectute coaepxnmoe pernctpos CRC Ha oanH 6uT Bnpaso (no
HanpaBneHUIo K HUKHEN No3uuuu) 1 3anonHuTe BepxHioo nosuumio 0.
lMpoBepbTe CMeLieHHYI0 NO3ULMIO NOC/E CABWATa BMPaBso,

4) Ecnu 6uT Bbixopa paseH 0: nostopuTe war 3 (CHOBa cBUHbLTE OAUH
6uT BNpaso);

Ecnu BbixogHow 6uT pasen 1: pernctp CRC 1 noannom A001 (1010 0000
0000 0001) pasHbl XOR;

5) MosTopsiite waru 3) n 4 Ao Tex nop, noka AaHHble He ByayT nepeme-
LLieHbl BNPaBO Ha BoCceMb pa3, uTobbl obpaboTaT Bce 8-6UTHbIE faHHbIe.
6] ToeTopute warn 2-5 ana obpaboTku cnepylowero 6aita 6noka
MHGOpMAaLN O CBA3M.

7) Mocne BbiYncneHUs Beex 6aitToB MHGOPMaLMOHHOTO Broka cBsi3u B
COOTBETCTBUM C BbILLIEYNOMSIHYTEIMM LaraMn cofepxkumoe pernctpa CRC
6yneT: 16-6UTHBINA KOHTPONbHLIN Kog CRC.
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6.5 Korpa npubop obHapyxusaeT owmnbku, otanyHbie ot owmnbok CRC, o
oTnpasnseT MHGOPMaLMIO Ha raBHoe ycTpoicTBo. Hanssicwas no3uums
Kopa dyHkUnn paBHa 1. To ecTb, koA GyHKLMM, OTNPaBNeHHbI 0bpaTHO
c npubopa Ha rnaBHoe ycTpoicTBO, paBeH 128 Ha ocHoBe Koaa pyHKLWK,
OTNpaBEHHOrO FNaBHOE YCTPONCTBO.

Dopmat coobuienns 06 ownbke, Bo3BpaLLaeMblit ¢ annapara, BbIrsAUT
cnefylWmUM 0bpasom:

KoHTponbHblii | KoHTponbHbIN
koA CRC mnap- | kop CRC crap-
wero 6aiita wero 6aita

AnpecHbiii | DyHKunoHanb- Kon
Kop HbIV KOp, ownbkmn

1 6ait 1 6aiit 1 6aiit 1 6ait 1 6ait

Kopab! owmnbok:

01H Heponyctumble MonyyeHHbI kop GyHKUNM
koAbl GyHKLMIA npubop He noaaepxneaeT
Heponyctumeiit MonyyeHHbI afpec pernctpa

02H | apgpec npeBbILIaeT AUana3oH afpecos
perucTpaumm perucTpa npubopa

KonuyecTso nonyyeHHbIx
perucTpos npesbiluaet
KO/IMYeCTBO perncTpos B npubope

MonyyeHHoe 3HaueHNe laHHbIX
npeBblWaeT AnanasoH AaHHbIX

03H Konnyectso
HeloNyCTUMbIX PEerucTpos

04H HeponyctuMble 3HaveHus

AGHHbIX cooTBeTCTBYIOW|Ero agpeca

7 0BCNY)XUBAHUE
A B ! B cnyyae Hapy npaBua 3KcnayaTauun
yer n3rotoBUTENEM, MOXET

YXYAWNTBCA 3aL4MUTa, NPUMEHEHHas B JAHHOM npubope.
Kopnyc npnbopa MoXxHO YNCTUTL MArkoil BnaxHoi ¢naHenbto. Henb3s
“cnonb3oBaTh  pacTBoputeny, abpasuBHbie 4MCTsWME CpeAcTBa
(nopouwkw, nactsl v Tak panee).
NeKTPOHHAs CXeMa U3MEepUTeNsi He HyXAAeTCs B YUCTKE, 33 UCKIoYe-
HWUEM THE3[ NOAKYEHUS U3MePUTENbHBIX MPOBOAHIUKOB.
JlonyckaeTcs YMCTKa rHe3/, NOAKIIOYEHUS N3MEPUTENbHBIX POBOJHUKOB
C MCcnosb3oBaHneM 6e3BOPCUCTbIX TAMMOHOB.
3anpeLyaeTcs CaMoCTOATENbHO OCYLLECTBAATL PEMOHT npubopa.
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9 TPEBOBAHUA BE30MACHOCTHU
BHumaHme! Bce paboTbl No MOHTa)Xy, NOAKIIOYEHUIO
W HacTpoiike Tb NPYW OTKS
nutaHuu!
MpubopoM MoryT NoNb30BaTLCS NNLA, UMEIOLLME COOTBETCTBYIOLLYIO KBa-
AndrKaLmio U JONyCK K AaHHbIM paboTaM.
Bo BpeMs U3MepeHnit Noib3oBaTeb He MOXET UMeTb HEMOCPeACTBEH-
HOrO KOHTaKTa C OTKPbITHIMU YacTaAMM, AOCTYNHLIMA A5 3a3eMeHNs
(HanpuMep, oTKpbITblE MeTanAnYeckre TpyBbl LIEHTPabHOro OTOMIEHNS,
NPOBOAHMKM 3a3eMenns U T.n.J; Ana obecneyeHns xopolein usons-
UMM cnefiyeT MCMoNb30BaTb COOTBETCTBYIOLLYIO CMELIOAEXAY, nepyaTku,
06yBb, M307MpYlOLLME KOBPUKA U T. .
Henb3s kacaTbCsi OTKPBITbIX TOKOBEAYLINX YacTell, MOAKIIOYEHHbIX K
3N1eKTPOCETH.
Ocobyio ocTopoxHOCTb Heobxoaumo cobntofaTb Npy U3MepeHUn Hanps-
>KeHwus, npesbiwatolero 40B noctosiHHoro nnu 20B nepeMeHHoro Toka,
KOTOPbIe MPEeACTaBASIOT MOTEHLMANbHYI0 OMAaCHOCTb MOPaXeHUs 3MeK-
TPUYECKMM TOKOM.
Heponyctumo ncnonb3osame:
* npnbopa, NOBPEXAEHHOTO MOMHOCTBIO UK YaCTUYHO;
® NPOBOAOB C NOBPEXAEHHOW N30NALMEN;
® U3MepuTeNs, NPOAOIIXMUTENIbHOE BPEMS XPaHMMOr0 B HerpaBMiIbHbIX
ycnosusix (Hanpumep, B CbipoM nometiermnm).

10 TPAHCMOPTUPOBAHUE U XPAHEHUE

TpaHcnopTUpoBaHUe M3AeNUiA MOXeET OCYLLeCTBAATLCS MiobbiM BUAOM
3aKpLITOro TpaHcnopTa, obecneynBalolMM NpefoxpaHeHue ynakosaH-
HbIX U3[,eNnii 0T MeXaHWYeCcKnx BO3AENCTBUIA U BO3LeiCTBII aTMocdep-
HbIX 0CaJKoB. XpaHeHWe U3Aennit AONXHO OCYLIeCTBAATLCA B ynakoBke
NPOM3BOAUTENS B 3aKPbIThiX MOMELLEHNAX NpU TeMnepaType oKpyxato-
wero Bo3gyxa ot -40°C no +55°C v oTHOCKTeNbHOI BNaxHOCTH He bonee
80 % npu +25°C.

11 YTUNU3ALUA

OtpaboTaBlune CBOW pecypc U Bbilwefwmne U3 cTpos npubopsl cnepyet
YyTUAM3NPOBaTL B COOTBETCTBUM C [AeicCTBYlWUMK TpeboBaHUaMU
3aKOHOAATENbCTBA Ha TEPPUTOPUM peanu3aLmnn uspenus.
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12 TAPAHTUA U3TOTOBUTENA

FapaHTUiHBINA CpoK 3KcnayaTauuu: 3 rofa C AaThl MPOAAXKW M3Aenus,
yKa3aHHOiA B TOBapHOM Yeke.

FapaHTHiiHbI CPOK XpaHeHus: 3 roaa C aTbl U3TrOTOBNEHWS, YKa3aHHOM
Ha ynaKkoBKe WK1 Ha U3fenuu.

Cpok cnyx6bi: 10 net.

WUsrotosutens: 000 «3nekTpopeluenns», 127273, Poccus, Mockea,

yn. OtpaaHas, a. 26, cTp. 9, 5 atax.Ten.: +7 (495) 788-88-15.

Ten.: 8 (800) 333-88-15 (neiicTyeT ToNbKO Ha TeppuTopumn PD).
WmnopTep u npeactasutens Toproeoi Mapku EKF no pabote

C npeTeH3uAMU Ha TeppuTopum Pecnybnmnku Kasaxcrau:

TOO «3Hepropelwenns Kasaxctan», Kasaxctan, r. AnmMatbi,
Bocrtangbikcknii paitoH, yn. Typryt O3ana, A. 247, kB. 4.

Mo Bonpocam rapaHTuitHoro obcnyxusanns obpauiaitTecs nNo agpecy:
127273, Poccusi, Mocksa, yn. OTpagHas, a. 26, ctp. 9, 5 atax
Ten./dakc: +7 (495) 788-88-15 (MHOrokaHanbHbI)

Ten.: 8 (800) 333-88-15 (6ecnnatHbiii)

www.ekfgroup.com
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13 OBCJTY>KUBAHUE U MOBEPKA

TexHuueckoe obcnyxusanue npubopa npu ero akcnayaTaynu 3akaoya-
eTCA B CUMCTeMaTnyeckoMm Ha6]1|0p'eHMM 3aero paﬁOTOﬁ.

Mpubop nogBepraeTcs NepBUYHOI NOBepKe Moc/e BbiMycka Wiu npose-
[leH1s peMoHTa U NepUoAMYeCcKoi He pexe OfHOro pasa B 4 roja.
Pe3synbTaThl NoBepKku JoMKHbI GUKCMpoBaTLCA B Tabnuue.

Mopnucb Cpok
JNara Pesynbrathl | Opranusaums- noseputens A -
o4epeaHoii
p M oTTHCK NoBepkh
KneiMa

lMpu oTpuuaTenbHbIX pe3ynbTaTax NoOBEPKU PEMOHT W PErynnpoBKka npu-
6opa ocyulecTBAseTCs opraHW3aLMeit, YNONHOMOYEHHO NPoM3BOANTL
peMoHT npubopa.

14 CBUAETENBCTBO 0 MPUEMKE

Mpubop SM-B Ne
ucnonHexne 3aBo/CKol HoMep

Mprbop Npu3HaH roaHbIM ANS 3KCNyaTaLum.

[LOMKHOCTh, noanuce pacwudposka Noanmucu
« » 20 r.
Lramn OTK

15 OTMETKA 0 NPOJAXE
[ata npopaxu « » 20 r.
Moanuck npogasua

MeyvaTb pupMbI-NpogaBLa M.M.
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