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HA3HAYEHUE
MHorodyHKLMOHaNbHbI M3MepuTenbHbIN npubop SM-H EKF (ganee npubop, ns-
MepuTesb) ABAseTCH LMPOBLIM NMPOrpaMMUpPyeMbIM YCTPONCTBOM, MpefHa3Ha-
UEHHbBIM [/15 U3MepeHUs napameTpoB TpexdasHbiX 3-X UKW 4-X NPOBOAHbIX ceTel
C CUMMETPUYHON U HECUMMETPUYHOI Harpy3Koii C OAHOBPEMEHHbIM 0TObpaXKeHn-
eM U3MepsieMbiX BEIMYWH 1 LMPPOBOI Nepefayeit faHHbIX.
Mpunbop AaeT BO3MOXHOCTb YNpaBfieHWs, aHann3a U onTuMmusaLnmn pabotsl aHep-
reTuyeckoro o60pyf0BaHUS, CUCTEM W MPOMBbILLMEHHbIX Lene.
Mpunbop n3MepsieT cnefytoLive napameTpb:

® cpefHeKkBafpaTUUHbIe 3HAYEHUS TOKa U HAMPSXKEHWS!, YacTOTbl, aKTUBHOW,

peakTUBHOW W MOHON MOLLHOCTW, aKTUBHOW W PeakTUBHOM 3Heprn B NPSiMoM
1 0bpaTHOM HampaBieHUsX;

® K03pULMEHTBI MOLLHOCTH, H4acTOThI;

® ycpeAHeHHas akTWBHas U peakTUBHAas MOLLHOCTb;

® rapMoHUKU;

® K03hPULMEHT rapMOHNYECKNX NCKAXKEHWNI;

® NMKOBble 3HaYeHUe.
[nsa KoppekTHOro oTobpaxkeHUs faHHbIX, HaNps>keHne W TOK YMHOXaloTcs Ha 3a-
LlaHHble K0ahPULUNEHTbI TpaHcHOPMaLLMU U3MePUTENbHBIX TPaHCHOPMaTOpPOB.
MokasaHWs MOLLHOCTM paccYuTbIBaloTCS U oTobpaxkalTcs B COOTBETCTBUM C 3a-
nporpamMMMUpoBaHHbIMKU Ko3bduLMeHTaMU TpaHcHOPMATOPOB HaNPsKEHUs W
Toka.
3HaueHUne KaxX/A0N U3MepsieMoii BEIMUMHbI MOXET NepeaaBaTbCs No CeTU K BeAy-
LLeMy YCTPOMCTBY NocpeAcTBOM UHTepdelica RS485.
MMRynbCHbI BbIXOA MOXHO MCMONIb30BaTb A1 Npeobpa3oBaHns akTUBHON 1 pe-
aKTUBHOW 3HEPTUNA.

Mpenynpexxaexue!

o [lepen ycTaHOBKOW W MopkntoyeHWeM npubopa BHUMATEIbHO MPOYMn-
TaWTe AaHHOe PyKOBOACTBO.

e [lpoun3BOANUTENb He HeceT OTBETCTBEHHOCTb 3a Jiobble HecyacTHble
crly4au, Bbi3BaHHble HecobniloAeHNeM UHCTPYKLUIA faHHOTO PyKOBOACTBA.

& BHuManme!
OnacHoCTb NOpaXKeHUs 1IEKTPUYECKUM TOKOM, 0)KOFOB UNU B3pbiBa!

® YcTaHoBKY 1 0bCny>)KMBaHWe fJaHHOro Nprbopa MOXKET BbIMOSHATL TOSb-
KO KBanUdULMPOBaHHbIV NepcoHan.
e [lepen paboToit M30nAMpyiTe BXOL HAaNPSXKEHNS U UCTOYHMK NUTaHUS, @
TakXe 3aMKHWUTe BTOpUYHble 06MOTKM BCeX TpaHCPopMaTopoB ToKa.
e [Ina NpoBepKM HanMumMsa UM OTCYTCTBUS HamnpskeHus B Kakon-nunbo
Yactu npubopa Bcerga UCMnonb3yinTe TeCcTep, pacCUUTaHHbIA Ha COOTBET-
cTBylOLLee HanpsKeHue.



e [lepen nopayeit MUTaHUs yCTaHOBUTE Ha CBOW MeCTa BCE MexaHuye-
CKWe 4acTu, ABepLibl MU KPbILLIKM.
e [lapaMeTpbl 371eKTPO3HepPruu, nopaBaemMoil Ha AaHHbIA npubop, He
DOJIKHBI BBIXOAUTB 3@ PaMKW HOMWHaNbHOro paboyero AnanasoHa.
Cnepytolime cuTyaLum MOryT NPpUBECTH K BOZHUKHOBEHWIO MOBPeXAeHNI npubo-
pa vnun BbI3BaTh oWNbKKM Npu ero paboTe:
* Bbixoasllee 3a paMku HOMWHanbHoro paboyero fuanasoHa u3MepseMoe
HanpsixXeHWe 1 Hanps>keHne 0CHOBHOTO MUTaHWS.
¢ Bbixoasilas 3a paMki HOMUHaNbHOro paboyero AvanasoHa yacToTa ceTu.
e HeBepHas nonspHOCTb ToKa WIW Hanps>KeHWUs Ha BXOfE.
e OTcOoeANHEHVE KOMMYHUKALMOHHOMO pasbemMa npu BKIOYEHHOM NMUTaHUN.
e HenpaBunbHoe nofcoefuHeHne KNemMm.

He npukacaiTtecb k knemmam npubopa Bo BpeMs ero pabotsi!

HecobniopeHne 3TUX NPeBEHTUBHLIX MEP MOXXET NPUBECTU K NOBpex-
neHuio 060pyaoBaHmMA UM TpaBMaM flofeil.



FNABJIEHUE

OcHoBHble cBefeHuMda 0b nsgenuu
Ccbinku Ha CTaHAapTLl Ha U3genue.
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M3mepsieMble napameTpbl
TexHuyeckne napameTpbl U GyHKLUN.
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MoTpebieHne u NpefesbHble 3HaYEHNUS
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HacTpoiika BxogHOro curHana
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TpaHcnopTpoBaHue W XpaHeHue.
YTunusauua
[apaHTus usrotoBuTens
0bcnyxuBaHue 1 noeepka..
CBUAETENbCTBO O NpUEMKe....
OTMETKA O MPOLANKE ... veevteteeteeteseeteete ettt et ete bt ettt eb e




1 OCHOBHbIE CBELAEHUA 06 U3OEJIUN

1.1 Ccbinkm Ha cTaHAapTbI Ha n3penue

Ccbink1 Ha MexayHapoAHble CTaHAapThbl:

M3K 62053-22:2003 - «AnnapaTypa Ansl U3MepeHUst 31eKTPUYeCcKoi SHeprum ne-
peMeHHoro Toka. YacTHble TpeboBaHus. YacTb 22. CTaTuyeckne cYETYMKM aKTUB-
HoOW aHepruu knaccos To4HocTn 0,25 1 0,55».

M3K 62053-23:2003 - «AnnapaTypa 415 U3MepPeHUs 3NeKTPUYECKO 3Heprum ne-
peMeHHoro Toka. YacTHble TpeboBaHums. HacTb 23. CueTymku cTaTnyeckne peakTms-
HoM aHeprum (knacc 2 v knacc 3)».

M3K 61010-1:2001 - «be3onacHocTb anekTpuyeckoro obopynosaHus ans nsmepe-
HWs, ynpaBneHus v nabopatopHoro npuMeHeHus. Yactb 1. 06wme TpeboBaHms».
M3K 61000-2-11 - «3nekTpoMarHuTHasi COBMeCTUMOCTb. YacTb 2-11».

M3K 60068-2-30 - «McnbiTaHns Ha Bo3feicTBuA BHewHMx ¢dakTopoB. YacTb
2-30».

1.2 06was nHpopmauma

MHorodyHKUMOHaNbHbI U3MepuTenbHbld npubop SM-H EKF moxeT usmepatb
pasnuyHble napameTpbl 3/eKTPUYECKON CEeTU U 3NeKTPO3Hepruo B ABYX Hanpas-
NeHusax, a Takke npegycMaTpuBaeT unposyto cBA3b no RS-485. Mpubop wupoko
NpUMeHseTcs B pa3HoobpasHbiX cUCTeMax KOHTPONS, CUCTEMaX yrpaBieHNs aHep-
rei, cucTeMax aBToMaT3aLuuy NoACTaHLMIA, CUCTeMax aBToMaTU3aLumn nepeaaymn
3N1eKTPO3HEPTUN U KOMMYTaUMOHHbIX WKadax. JaHHbi npubop obnafgatoT Takvmn
npenMyLLecTBaMu, kak yaobcTBO ycTaHOBKM 1 06CNyXMBaHWS, NPOCTOTa NofKIioYe-
HUS, UHTYUTUBHO MOHATHOE MEHI0, BO3MOXHOCTb yAanéHHoro cbopa faHHbIX, Npo-
rpamMMMpoBaHue 1 3anncb NapaMeTpoB Ha MecTe Npov3BoACcTBa paborT.

1.3 UsMepsieMble napaMeTpbl

MapameTpbl SM-H
B/ A/ CpeaHee HanpsxeHue / cpeaHuii Tok [
Tok B HeiTpanu L]
N3mepeHus
B pexume AKTMBHB? / peaktvBHas / noaHasi MOLWHOCTb .
peanbHoro B KaXA0M pase v CyMMapHas MOLLHOCTb
BpeMeHwu KoaddpunumneHT MowwHoCTH B Kaxpaoin dpase .
1 CyMMapHbii K03GGULMEHT MOLLHOCTH
Yactota / notpebneHune / Makc. / MUH. [




YyeT aHeprum

B ABYX HanpaBieHnsx

OcHoBHaga 3Heprua

PeaktusHas 3Heprua no 4-M KBafpaHTaM

3Heprus no Tapudam

KoadduumeHT rapMoHnyecknx nckaxxkeHui
(THD) Hanpsikenus / Toka

Kauectso apMoHUKM 2-51-q
aN1eKTpo-
3Heprim Yron ¢asoBoro casura Mexay .
Hanps>kKeHNeM 1 TOKOM
HebanaHc HanpskeHwnit / TokoB .
BpemMsi paboTbl no y4eTy / no Harpyske .
Pernctpaums notpebnenns / Makc. / MUH. "
Peructpauus
naHHbIX Pernctpaumns oTKnoHeHui oT 3afaHHbIX
L
npegenos
XypHan cobbitnit SOE .
MMnynbcHble BbIXOAb! 2
Bxo .
A Wutepdeiic RS485 1
1 BbIXOA,
Lindposbie Bxoabl 2

2 TEXHWYECKUE NAPAMETPbI U ®YHKL UK

2.1 TexHU4YecKUe NnapaMeTpbl

Pa6ouue ycnoeus oKpyskaioLueii cpefbl

Paboyas TemnepaTtypa

-25°C-70°C

TeMnepaTypa xpaHeHus

-30°C-80°C

OTHocuTenbHasa BNaXHOCTb

< 95 %, 6e3 KoHAeHcaTa

Mopst

Paboyas BbicoTa Hag ypoBHEM

<2500 M

CTeneHb 3alMTbl OT 0CaXAeHU

Bes KOPPO3UOHHbIX ra3oB

CreneHb 3awuthl IP

MepenHss obonouka P64,
3apHas obonoyka IP20




VIMnepaHc

ConpoTuBrieHne Mexay CUrHanbHow
KSIeMMOMW, KNeMMOA 3n1eKTponuTaHums,
BbIXOHON KneMMow 1 kopnycom > 100 MOm

Aucnnei

Twn gucnneq

XKupkokpuctannunyeckuni

Pa6ouee anekTponutaHue

LnanasoH

20~300 B nepemMeHHOro / NocToSHHOIo ToKa

MoTtpebnexune

<5 BA

HoMuHanbHoe HanpsxeHue
n30N1ALNK

>2 kB

HanpsikeHue Ha Bxope

LunanasoH

230 B/ 400 B yctaHosuslueecs, B 1,2 pasa)

Paspewatowias cnocobHocTb

0,1B

WMnepaHc > 1,7 MOm/da3za
MoTpebnexve < 0,1 BA/pasa
epeHanpsxeHune MrroBeHHoe, B 2 pa3a/10 ¢
YacToTa 45-65 Ty

Tok Ha Bxoge

[unana3soH

5 A/1 A lyctaHosuslwuiics, B 1,2 pasa)

Pa3pelatowjas cnocobHocTb

1 MA

ViMnepaHc < 20 MOm/daza
MotpebneHve < 0,2 BA/paza
YcTounBocTb MrHoseHHbi, B 10 pas/5 ¢

BbIXoA MMNYNIbCOB 3HEPrum

LLnpuHa nmMnynsca

80 Mc =20 %

MakcumanbHoe Hanpa>XeHue

35B
nopta
MakcuManbHbI ToK nopTa 10 MA
YacToTa umnynbca <10y

HasHaueHue BbiIxoaa

MMnopT akTMBHOM aHepruu,
MIMMOPT peakTUBHOW 3Heprum

LindpoBoii Bxoa

quCTBMTeanOCTb

BcTpoeHHbIN ncTouHWK nuTanus 15 B
NOCTOSIHHOrO TOKa; NPOBOANMOCTb: < 10
KOM, oTktoueHue: > 15 KOM

Hanpﬂerme nsonaunn

2000 B nepemeHHoro Toka (1 MuHyTa)

7




KaHan csasu

Dusmnueckuint nHTepdeic

RS-485

CkopocTb Nepefaun faHHbIX

o 9,6 kbut/c

KOMMyHWKaLMOHHBI NPOTOKO

MpombiwneHHas cetb cBa3n Modbus-RTU

Hanpﬂ)Kewle n3onaunn

2000 B nepemenHoro Toka (1 mMuHyTa)

Yacbl peanbHoro BpeMeHu

MorpewHocTtb

< 0,5 c/cyTkn

3ﬂeKTp0MarHMTHaH COBMEeCTUMOCTb

YcToumnBoCTb
K 371eKTPOCTAaTUYECKUM pa3psaam

M3K 61000-4-2-111

YcToumnBoCTb K
BbICOKOYACTOTHOMY
371EeKTPOMarHUTHOMY WU3JTyYeHUNIo

M3K 61000-4-3-I1I

YcToumnBoCTb K
KPaTKOBPEMEHHbIM YBENYEHUAM
CONpOTMBIIEHUS

M3K 61000-4-4-1V

YcTonumnBoCTb K yaapam
(6pockam Toka)

M3K 61000-4-5-1V

YcTonumnBocTb K HaBedeHHbIM
noMexamM BbICOKOYACTOTHOro nonsa

M3K 61000-4-6-1l1

YCTORUYMBOCTb K MarHUTHOMY
MoJIto C YacToTOM NuUTakoLLLen ceTn

M3K 61000-4-8-1lI

YcTonumBocTb K
KPaTKOBPEMEHHbIM MocajKkam U
npepbiBaHWAM HanpsXXeHns

M3K 61000-4-11-111

2.2 ®yHKuMH
DyHKuMa CumBon | ToyHocTb | inanasoH | luanasoH gucnnes
Hanpsxexue U 0,2 10-380 B 0-999,9 kB
Tok | 0,2 0-5A 0-99,99 kA
AKTMBHaAA MOLLHOCTb P 0,5 0-5,7 kBT 0-9999 MBT
Ef}ﬁ(‘;‘f::“ Q 05 0-5,7kBAp |  0-9999 MBAp
[MonHaa MoLWHOCTb S 0,5 0-5,7 kBA 0-9999 MBA
52:1:1;:;‘:‘2” PF 05 0-1,00 0-1,000
YacToTa F +0,01 Iy, 45-65Tu | 45,00 My-65,00 Iy,




DyHKuma

CumBon

TouHocTb

JMnanasoH

ﬂuanasou aucnnesa

AkTBHaA JHeprua

EP

0,5¢

0-99999999 MBT*y

PeaktusHas aHepruna

EQ

2

0-99999999
MBAp*y

Koadpduunent
rapMoHWNYECKUX
NCKaXKeHU
Hanps>XeHus

THDu

Knacc A

51-5

0-99,99 %

Koa¢pduuneHnt
rapMoHMNYecKmnx
NCKaXXEHWI ToKa

THDi

Knacc A

51-a

0-99,99 %

CopepxaHue
cyb-rapMoHuk,
HanpsxeHve

THDu

Knacc A

51-5

0-99,99 %

CopepxaHue cyb-
rapMOHWK ToKa

THDi

Knacc A

51-9

0-99,99 %

HebanaHc
HanpskeHnn

Uunb

Knacc B

HebanaHc TokoB

lunb

Knacc B

CocTaBnsatouias
nocnefoBaTesibHOCTH
M0 HaMpsXeHuo

0,5

®a30BbI1 yron no
HanpsKeHW o

£0,1°

CocTasndtowias
nocnefoBaTeIbHOCTH
10 TOKy

0,5

®az0BbIi yron no Toky

£0,1°

MpepensHble
3HayeHns

0,5

MoTtpebnexune

0,5




3 MOHTAX U CXEMA NOAKJTIOYEHUSA

3.1 FabapuTHble pa3Mepbl

Puc. 1 - ®opma v pasmepbl npubopa (MM)

YeTaHo- MuHuManbHoe
MaHens BOYHbBII Boipes ycTaHOBOUYHOE Obuian
6 LAVHA, MM

npubopa pasmep Ha NpOCTPaHCTBO, MM

Ixh, nadenu,

MM axb, MM Mo ropm- Mo sep- n m

MM 30HTaNM TKanm
96 x 96 90 x 90 91 x9N 150 150 75 96
3.2 MoHTax

Puc. 2 - Bup cnepegu

Puc. 3 - Bug csagn




e MofroToBUTL 0TBEPCTHE Ha 3adUKCUPOBAHHOI NaHeNn B COOTBETCTBUM C pas-
Mepamu

e CHATb ¢ npnbopa dukcupyoLme 3axuMel

® BctaBuTb Npubop B oTBEpPCTUE

* YcTaHOBUTL GUKCUPYIOLLIME 3aXKMMbl, 3aKPenuTb UX U HafeXHo 3aduKcnpoBaTb
CUETYMK Ha NaHenu

3.3 HazHauyeHue kneMM

HasHauyeHune knemm:

n 12 [TepeMeHHbI TOK, MOCTOSHHbIN TOK:
uTaHue , 80~270 B

TokoBble KineMMbl 4,5,6,7,8,9 Bxop, 3-¢dasHoro Toka
Hanpsxenyeckue 11,12,13, 14 Bxop 3-¢basHoro HanpsxxeHus
KIeMMbl
MMnynbcHble BbIXOAb! 47, 48, 49, 50 Wnmnynic a’fTMBHOM

1 peaKTUBHOW 3HEeprum
NHTepdeiic RS-485 58, 59, 60 A B, G
Lindposoi BbIXxOA, 70-72 2 undpoBbIX Bbixoga, 70 - obuwnit

[k ] T

T T+ 1
N E—
W RS485

50 49]48 47| [58 59 60] [71 72 70 2
RP_| AP A B S 1DI 1DI DIC| N L

WMnynbChl SHEPTUN CeAsb LlopoBbiE BX0AH! VCTosHik niTasia

Bxogasl (Tok) Bxogs (HANPAXEHKE)
1a" 1a 18" Ie Ic" Ic Un Us Uc Un
4 5 6 7 89 1112 13 14

l
|

i

*

Z O W >

Puc. 4 - PacnonoxeHune knemm



MpuMeyaHnue:

1. Knemmbl 1, 2 npepctasnstoT coboil BcrnoMoraTenbHblii MOPT 3NEKTPONUTAHUS,
paboyee nutaHue - 80 ~ 270 B nepemeHHOro/nocTosiHHoOro Toka. Ybenurech, uto
WCTOYHMK NUTAHUA NOAXOAMT AN npmbopa, 4Tobbl NpefoTBPaTUTL UX MOBpexe-

Hune.

2. 4, 6, 8 ABNAIOTCA BXOAHBIMU KNeMMaMu TpaHchopMaTopos Toka (0603HayYeHbI

«*»).

3. B TpexdasHoM TpexnpoBofHOM coefjuHeHnn Tok da3bl B He nogkntoyveH, Ub noa-
KntoyeH K knemme N2 14. CnepyeT obpallaTbCst K KOHKPETHON CXeMe MOAK0YEHUS.

3.4 CxeMa noakno4YeHUs

3 ¢asbl 1 3 nposopa, 2 TpaHcpopMmaTopa Toka,
6e3 TpaHcpopMaTopa HanpsxeHus

3 dasbl 1 3 nposopa, 2 TpaHcpopmaTopa Toka,
2 TpaHchopMaTopa HanpsKeHns

[14 Ta I Te| [Un Uc Us
[45 67 89| [11121314

[T Ta Ic" Ic| lg. Uc Us|
[45 67 8 9] [11121314]

WM

I

i

o W >

3 ¢asbl 1 4 npoBoaa, 3 TpaHchopmMaTopa
Toka, 6e3 TpaHcdopMaTopa HanpsixXeHUs

3 da3bl v 4 nposopa, 3 TpaHcdopmaTopa Toka,
3 TpaHcdopmMaTopa HanpsKeHus

I 1a 18" 18 I o Us Us Uo Uul
11121314

45 67 89

1a" 1a 16" I8 Ic" o
4 5 67 89

Ux Us Uc Un
111213 14

M

31
n

Z0 W >

Z 0>
g

Puc. 5 - Cxema nogknoyeHuns




WHCTPYKLMUM NO NOAKAIOYEHUIO:

a) HanpsxeHue Ha Bxofe He MoXeT 6biTb Bbille HOMUHaNbHOro HanpskeHus (100 B
nnu 380 B), n1bo HeobxoanMo paccMoTpeTb BO3ZMOXHOCTb UCMONb30BaHUS TPaHC-
¢dopmaTopoB HanpskeHUs. s NpocTOThbl 3KCMIyaTaLun 1 0bCnyXKnBaHUs Mbl pe-
KOMeHZyeM MCMoJb30BaTb KIEMMHYI KOJOAKY.

b) CtaHAapTHbI HOMUHANbHLIN TOK Ha BXofe cocTasnseT 5 A vnu 1 A. Eciu 3Ha-
yeHue npesbliwaeT 5 A, cnefyeT ncnosb3oBaTh TpaHchopMaTopbl Toka. B cnydae
MCnonb3oBaHWs TpaHCcPOpMaTOPOB TOKA Ha OAHOW NMHUKU C ApyruMuK npubopamu
[LOSIXXHO MCMOJMIb30BaThCS MoC/iefoBaTeNbHoe coefuHerune. lepen oTkAOYeHUEM
NpOBOAOB OT kfleMM crieflyeT 06ecToUYnTb OCHOBHYIO LieMb MAN 3aKOPOTUTbL BTOPWY-
Hble Lenu TpaHchopmaTopoBs Toka. [4ng npocToThl 06CNY>XMBAHUA Mbl PEKOMEHAYeM
MCMO/Ib30BaTh KNEMMHYIO KONOAKY.

c) Mpw nogxoyeHun HeobxoauMo cobogatb npsaMoe yepepoBaHve das, a Tak-
e COOTBETCTBME BXOAAM W BbIXOJAM TOKOBbIX KIEMM U KIEMM HanpsxeHus. He-
cobniofieHne MOXET NPUBECTU K HEMPaBUJIbHBIM U3MEPEHWSAM W BbIXOAY U3 CTPOS
npubopa.

d) Mpubop mMoxet pabortats B pexkume 3 dpasbl 4 nposoga vnu 3 pasbl 3 nposoa.
Monb3oBaTesib MOXeT BbibpaTb MOAXOAALLMIA CNOCO6 NOAKNOYEHUS B COOTBETCTBUN
¢ ycnosusmMu. HacTpoiiku npnbopa AofkKHbl COOTBETCTBOBATL crnocoby nofkiioye-
Hus npubopa; B MPOTUBHOM Cily4ae BO3HWKHET 6osbLIOe OTKIOHEHWE B U3Mepsie-
MbIX napameTpax.



4 MEHIO Aucnnesd u nPOreAMMUPOBAHUE
4.1 OnucaHue naHenun
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Menu -

1 - naBHoe MeHio

2 - NHpukaTop cocTosiHua umdposoro Bxoaa

3 - OTobpakeHne N3MepeHHbIX AaHHbIX UK MHGOpMaLMa AN NPOrpaMMUpPOBaHUS
4 - Ep. n3MepeHus

5 - Paboune KHOMKM, UCMONb3yeMble AN NepekloyYeHns Mexay oTobpaxaeMbiMu
nHTepdencammn nu Ans HacTpoKN NporpaMmbl

4.2 MeHI0 M MHCTPYKLUM MO 3KCNyaTaumm

B rnaBHoe MEHI0 BXOAAT nHTepdeiic oTobpaxeHus 31eKTpU-
Yeckux napameTpoB «EL», nHTepdeiic oTobpaxeHus 3Hep-
rmmn «Erm, nHTepdeiic oTobpaxerus 3Heprum no Tapudy
«loli», unTepdeiic 0TobpaxeHs rapMOHMUYECKIX McKaXeHuit «f Hd» 1 nHTepdeiic
oTobpaxeHns BpeMenn «1 i11». Mpn HaxaTum Ha kHornky «Menu» (Merio) nonb3osa-
TeSlb MOXET OCYLLeCTBUTL BbIBOp cpefun 3TUX NATU UHTepdeicoB.

Kpome Toro, Bceraa otobpakatoTcst COCTOSHUE LUGPOBOro BXoAa/BbIX0AA, NHAYK-
TUBHbIE N EMKOCTHbIE COCTOSHMNS. «m” e 03HAUAET OTKSIOYEHMNE, K mi—m» O3HAYAET
NOAKIIOYEHNE, «~aas» 03HAYAET, YTO NTEKTPUYECKAs CeTb ABNFETCA UHAYKTVBHON,
a «=1» 03HayaeT, 4TO 3neKTpUYecKan CeTb ABIAETCH EMKOCTHOM.

4.2.1 incnneii aneKTpM4ecKMxX napaMeTpoB

HasxmuTe kHonky «Menu» (Menio). Mosisnenne «EL» 03nauaeT nepexos Ha cTpaHmuy
oTobpaxeHnsianekTpuyecknxnapaMeTpoB. 3aTeMHaXMUTE KHOMKY «<=> U KHOMKY
«=$» 11151 NIPOBEPKMN N3MEPEHHOI0 3HAYEHNS.
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Ha paHHow CTpaHuLe aucniaes nonb3oBaTeslb MOXKET MOCMOTPETb HanNpsa>XXeHue, ToK,
AKTUBHYIO, peaKTUBHYIO N MOJIHYIO MOLLHOCTb, KOBd)q)MLI,MeHT MOLLHOCTN M 4acToTy.
Huxe npuBeneHo no,qpo6Hoe onucaHue.

Tabnuua 4-1. 3nekTpuyeckme napameTpbl B Tpexda3HOM YETbIPEXMPOBOAHOM pe-
Xume

MapameTpbl Onucanue

T] 3EUD HEHPS;K=63H8VE]EB¢a3b|:
—.3800., Ub=380 B,
cBEHD v Uc=380 B.

Pt 0001

EL c
jﬁbgggg v HanpsixeHue ceTu:
b v Uab=658,2 B,
Ubc=658,3 B,
caEEEE v Uc:=658,5 B.
Pt 00O

ﬁ( g’-ggg Tok dasbl
b . 1a=5,000 A,

A 1b=5,000 A,

5000 /c=5,000 A

e 0001

AKTnBHaAa MOLLHOCTb :
T} 1900 » Pa=1900 Br,
4 /QUU w Pb=1900 B,

Pc=1900 BT
1300~ )
P 5700 yP=5700 Br.




PeakTtusHas MOLWHOCTb
;ﬁ 004 1. Qa=1 BAp,
—1,0000. Qb=0 BAp,

Qc=1 BAp,
000 1. yQ=2 BAp.
=9 oooe
VA [MonHaga MOLLHOCTb

;TW IHDU Sa=1900 BA,
. lgoo- Sh=1900 BA,
Sc=1900 BA
900" '
5 5100 15=5700 BA.

EL =
& PF KoapduumeHT MowwHocTH
USUD n vyactota PF=0,5,

F=50,00 I'u.
F 50080

4.2.2 incnneii aneKTpU4ECKOW 3Heprum

Haxmute KkHomky «Menu» (Mewio). «Erm» - nHTepdeiic oTobpaxeHns sHepruu,
a «l oli» - nuTepdeiic oTobpaxeHNs aHeprm no Tapudam. 3aTeM HaxkMuTe KHOMKY
«<—» VNN KHOMKY «=—p» [1s POBEPKU UMMOPTa/3KCNOpTa CYMMapHOii akTUBHOW
3HEpPruu, UHOYKTUBHON/EMKOCTHON CyMMapHOW peakTUBHOM 3HEPruU, 3HaYeHus
CYMMapHO 3Heprum n 3HauyeHus 3Hepruu no YeTbipeM Tapudam Tekyllero, npo-
LUIOr0 U M03anpoLusoro Mecsua.

Mpnbop ocyliecTBASET TOYHOE U3MEPEHWE SHEPriU CliefyoLM 0bpasom:

- iamepeHvie aByHanpasneHHoW akTUBHOM 1 peakTUBHON IHEPTUM;

- WamepeHwe nodasHo aByHanpasneHHoi akTUBHOM U peakTUBHON IHEPruu;

- Y4eT 0CHOBHOW 3HEpruu;

- Y4yeT peakTUBHO SHEPriu Mo YeTbIpEM KBafpaHTaM;

- Y4yeT NosHoi aHepruu;

- YueT aHepruu no Tapudam.

BbiBoAMMOe Ha Aucnneit 3HadyeHwe 3Hepruu npeacTtaBnset coboit  nep-
BUYHOEe 3HauyeHue. [lepBuMYHOE 3HauyeHWe - 3TO  BTOPUYHOE  3Haue-



HUe, YMHOXeHHoe Ha Ko3apdULuMeHT TpaHcdopMmauum no Toky M Hanps-
XeHwto. Bca  anekTpuyeckas  9Heprus  OCHOBbLIBAETC  Ha  BTOPUYHOM
3Ha4YeHUU. MrHWManbHas BeWYMHA BTOPUYHOrO 3HAUYEHWUS IHEPTUM cocTaBiseT
1 BT*unnu 1 BAp*4, MUHMManbHOe 3Ha4YeHNe KOTOPOe MOXeT 0TobpasunTb Aucnnem -
0,001 kBT*4 nnn 0,001 KBAp*u.

Mpnbop MOXET COXpaHATb BTOPUYHOE 3HAYEHWe 3HepPruu BNNOTb Ao 4294967295
Bt*u. InanasoH gucnnes aHeprum Haxogutcs B npepenax 99999999999 kBr*u (999
MNH KBT*4) nepBuyHoOil aHepruu 3a BCé BpeMs ncnonb3osaHus npubopa. B ciyyae
HeobXx0MMOCTM Nob30BaTeNlb MOXET BPY4HYI0 COPOCUTL laHHbIe SHEPriKu C MOMO-
LLbIO M0J1b30BATENbCKOr0 Napons.

JHeprus no Tapudam

1. Homep Tapuda

Homep Tapuda ucnonbsyetcs Ansa ykasaHus Tapuda, no KotopoMmy pabotaet npu-
6op. Tapue 1 - pekoMeH0BaHHbI Tapud; Tapud 2 - nuKosbli Tapud; Tapud 3
~ MOCTOAAHHbIV Tapud; Tapud 4 — HouHOM Tapud.

2. BpeMeHHoli nepuog,

Bpems MoxeT bbITb pasgeneHo Ha 12 nepuopoB B cyTku. BpeMs Hauana nepsoro
nepuoja ycTaHaBAWBaeTCA Ha Hayano Kax/ablx CyTok. HacTpoiku BpeMeHHbIX ne-
pUOAO0B [O/XKHbI ObITb HeNpepbIBHLIMU, T.e. KOHeL, NepBoro BpeMeHHOro nepuoaa
fBJS€TCH BPeMeHeM Hayasia BTOporo BPEMeHHOro nepuoaa 1 fanee no aHanoruu.

3. Tabnuua Tapudos

MoryT b6bITb NpeaycTaHoBEeHbl pa3inyHble Tabnuubl Tapudos, NPy 3TOM pasnuy-
Hble Tapudbl No TakuM Tabnuuam TapupoB MOTyT NMPUMEHSTHCH B OrOBOPEHHble
nepuoabl BpeMeHw. BoaMmoxHo npepyctaHoBka po 4 tabnuuy tapudos. Mpu npo-
rpaMMUpoBaHunK HoMep Tabnuubl Tapuda ncnonbayeTca Ana ykasaHus Tapuda, no
KoTopoMy paboTaeT cueTunk. Tabnuua Tapudos 1 o3HauaeT nepsbIi Tapud.

4. TpasgHukn

Mpa3sgHukK BKAKOYAIOT B ceba perynsipHble npasgHuky (22 gHa) v nepexoasiime
npa3aHukm (60 gHelt) - Bcero 82 aHs. PerynsipHble npasaHunkm 06b14HO COOTHOCATCS
C OHAMU U TEMU >Ke eXerofHbIMW rocyfapcTBeHHbIMW NpasfHuKaMu, Hanpumep,
1 auBaps, 1 Mas 1 T.n., KoTopble MoryT 6biTb 3afaHbl Nonb3oBaTeneM. Mepexoas-
Lve nNpasgHUKU 0BbIYHO COOTHOCATCS C Pa3NNYHbIMW FOCYAaPCTBEHHBIMU Npasf-
HUKaMW, HanpuMep, BeceHHuit pectusans (9 dpespans 2005 r.) u T.0., KoTopble Mo-
ryT BbITb 3a@Hbl NONb30BATENEM B COOTBETCTBUM C GaKTUYECKUM NpasaHuKoM. B
npasfHUKN MOXET NpuMeHaTbes Tapud ns nobon 13 4 Tabnuy Tapudos.

5. MecsiyHbIn Tapud
Kaxpabll MecsiL, MoXeT NpuMeHaTbea ntoboit Tapud us 4 Tabnuu, Tapudos.

6. MpropwnTeTHoCTb Tabnuy, Tapudos



MpvMeHeHe Tabnuubl TapudoB BO3MOXHO B ABYX pexxmMax: NpasfHUYHbIe Tapu-
bl U MecsiyHble Tapudsbl. B pexkume npasgHuyHoro Tapuda, ecnm Ha faHHbIR AeHb
NPUXOANTCSA NPa3fHUK, MPUMEHSAETCS NPasfHUYHBIA Tapud, B UHBIX Cyyasx npu-
MEeHSAeTCsH MecAuHbI Tapud.

Tabnwvua 4-2. lucnnei anekTpuyeckoi sHeprum

MapameTpbl Onucanue
MMnopT cyMmapHoi
b EP t aKTUBHOM 3Heprum = 75,862 kBT*y.
4 DDD _, HaxxMuTe KHOMKY «<=» AN M3MeHeHUs
nHTepdeiica aHeprmum no Tapudy nmnopTta
SEEE aKTUBHOW 3Hepruu.

kWh

ﬁ EFP -
_ 1 DUDU IKCMOPT CyMMapHoi

7 =0,134 kKBT*y
ﬂ 13'_{ aKTUBHOM aHeprum = 0,

ﬁEq +

CyMMapHas MHAYKTUBHas
1 DUUE peakTnBHas sHeprus = 20,256 kBAp*y
bese

kvarh

—],. q -

b E CymMapHas eMKocTHas
UDDD peakTBHas aHeprus = 0,691 kBAp*y
=

kvarh




Tabnuua 4-3. Oucnneit aHeprum no Tapuoy

MNapametpbl Onucaxue
Toll
o EP +
— o et
SHEE aKTUBHaA aHeprua = , KBT™Y
ALL wn
alep +
; DDULl Tekyllan cyMMapHas akTUBHas 3Heprus
¢y P1=140,103 kBT*y
oig3 no Tapu
Pl ALL

; UBDU Tekylias cyMMapHas akTUBHas SHeprus
by P2 = 6,798 kBt*y
5 _IHH no Tapu
P2 ALL ww
T
%“ EP +
_ann Tekylias cyMMapHas akTUBHas SHeprus
gﬁg'_’ no Tapuoy P3 = 23,024 kKBT*u
P3 RLL o
-
Eep +
_ Tekylias cyMMapHas akTUBHas SHeprus
gggq, no Tapuoy P4 = 5,937 kBT*u
PY ALL w»




T“” EP +

—1 oo i

3084
AQ

CyMMapHas akTUBHas IHeprus 3a TekyLui
Mmecauy = 13,084 kBt*y

Mcnonb3yetcs ans otobpaxeHus 3HadeHns
aKTUBHOM 3HEPr1M TeKyLLero MecsLa no
yeTbipeM Tapudam: peKOMeHA0BaHHOMY,

MUKOBOMY, MOCTOSHHOMY Y HOYHOMY.

2hEp +
— 0003

215
Al

CyMMapHas akTMBHas aHeprus
3a npownbli Mecal, = 32,792 kBT*y

Mcnonb3yeTcs ans otobpaxeHns 3Ha4YeHUs
aKTUBHOW 3HEPrum NpoLLIoro Mecsiya no
yeTbipeM TapupaMm: peKoMeHA0BaHHOMY,

MMKOBOMY, MOCTOSHHOMY U HOYHOMY.

9566
A2

CyMMapHas akTuBHas aHeprus
3a no3anpoLunbiin Mecsy, = 29,986 kBT*y

MCI‘IOJ‘IbEyeTCﬂ onqa 0TO6pa)KEHVI9| 3Ha4vyeHuqa

aKTUBHOWN JHepruun nosanpoLwsioro Mecdua

no 4yeTbipeM TaquJaM: pekoMeH[0BaHHOMY,
NMMKOBOMY, NOCTOAHHOMY U HOYHOMY.
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4.2.3 OTo6paXkeHMe rapMoHMYECKMX UCKAXKEHU M

Haxmute kHonky «Menu» (Mewio), nocne yero oTobpasutcs «f Hd» - cTpaHuua
0T06paXeHWsi rapMOHUYECKMX UCKAKEHUTA.

3aTeM HaXKMUTE KHOMKY «<=» WU KHOMKY «=—» A5 IPOBEPKM U3MEPEHHbIX AaH-
HbIX.

Ha cTpaHuue aucnnes rapMoHWK BbIBOAATCS 06LLME rapMOHUYECKME WCKaXeHWs
Hanps>XeHWs 1 Toka dasbl, a TakKe cofepxaHne cybrapMoHuK.

Tabnuua 4-4. lncnnei rapMOHUYECKNX UCKAXKEHWU B Tpex$ha30BOM YeTblpexnpo-
BOJIHOM pexuMe

MapameTpbl

OnucaHue

oo THRT-
T

0403
EHd

Obuiee rapMoHMyeckoe
nckaxxeHue HanpskeHns THD:
Ua THD = 4,16 %,

Ub THD = 4,20 %,

Uc THD = 4,03 %

M p3g -
MY ENED

4304

ObLee rapMoHuyeckoe
nckaxeHue toka THD:
laTHD = 3,01 %,

Ib THD =3,12 %,

lc THD = 3,04 %
EHd

CopepxkaHue 2-i rapMOHUKK HanpsixXeHns
Ua 2-11 rapMoHuku HanpsikeHus = 2,37

Hd
48,0237 v
o,

bDESL, * Ub 2- rapMoHuku HanpsixeHus = 2,54

0239 s
2

Uc 2-# rapMoOHMKMN HanpsXkeHus =
2,39 %

.Hd
Uﬂ'—lﬂ Copepxanue 51-i1 rapMOHUKHK ToKa,
% la 51-11 rapMoHwuku Toka = 0,43 %,
bUﬂSE A Ib 51-i1 rapMoHukwm Toka = 0,58 %,
cUﬂEU * Ic 51-# rapmonukm Toka = 0,50 %
51
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4.2.4 lncnnel BpeMeHU

TIM
1

Haxwmute kHomnky «Menu» (MeHio), nocre yero otobpasutcs «/if1» - uHTepdeiic

BpeMeHun.

MapameTpbl Onucanue
ULy
A 17 nions 2017 1.
DE 10 vacoB, 24 MuHyTbl, 30 cekyHA,
-- 17
12430

4.2.5 MNoTpebneHue n npepenbHble 3HAYEHUS

B npubope npeaycMoTpeHa GyHKLNS 3MepeHUsi NoTpebNeHNs U NUKOBbLIX 3Haye-
HUWIA.

M3MepeHHble 3HaYeHUs He BbIBOAATCH Ha [UCMeR, HO UX MOXHO NpoynTaTb Mo
RS-485.

MpenycMoTpeHo fAeBATb KaHanoB M3MepeHus notpebnenns. 06bekT naMepeHus
KaXAoro kaHana MoxeT bbiTb 3afaH. V3aMepeHune no BceM kaHanam npomcxoput
OAMHaKoBbIM 0bpa3oM, ¢ ABYMs BapuaHTaMu Ha Bbibop — NnaBatolime unu pukcn-
poBaHHble 3HaYeHUs. MoXHO 3aAaTb BpeMsi 06HOBNIEHUS U BPEMEHHO HTepBan.
Mprbop MOXeT perucTpupoBaThb NpefesbHble 3HaYEHNs HEKOTOPbIX INEKTPUYECKMX
napameTpoB. Bonee nogpobHas nHdopmauwus npuseaeHa B Tabauue KOMMyHMKa-
LIMOHHbIX afpecoB. Mpubop byaeT pernctprpoBaTb MakcManbHoe UAM MUHUMalb-
HOe 3HaueHue, BKIOYas BPeMs 1 U3MepeHHOoe 3HauyeHre No BpeMeHu. Takxke MoryT
perucTpuMpoBaThCs MakcUManbHoe W MUHMMarbHOE 3Ha4YeHWsi 33 OnpefeneHHbIn
nepuof, BpeMeHHu, kotopble byayT 06HOBNATLCS B peXKMMe peasbHOro BpeMeHu no
Mepe NosiBIEHNs HOBbIX NpefesibHblX 3HaYeHU.

Hanpumep, BpeMeHHol nepuog coctaBnseT 15 MuHyT, 1 npubop byaet obHoBNATL
BCe faHHble kaxable 15 MUHYT; 3a 3TK 15 MUHYT ByaeT 3aperncTpupoBaHo HoBoe
NUKOBOE 3HaYeHwWe, 3anucb 0 KoTopoM ByaeT 3anvcaHa noBepx npeAblayLlero 3a-
PEerucTpMpoBaHHOro 3HaYEHUS, NPY 3TOM OCTAHETCs TOIbKO NMKOBOE 3HaYeHue Te-
KyLLlero BDEMEHHOro nepuoaa.

4.3 Onepauus nporpaMMMpoBaHus

KHOMKM «<=>» 1 «=4-» NCMOMb3YIOTCS 41 NEPEKIIOYEHNS MEHIO, @ TAKXKe yBennye-
HUS M YMEHbLUEHUS 3HaYeHU.

KHonka «Menu» (MeHio) ucnonb3syetcsa ans Bo3spata Ha NpeablayLymii 3Tan.
KHonka «<» wncrnonb3yeTcs NS BX04a B MeHW MNPOrpaMMUpPOBaHUs W MNof-
TBEPXAEHNS MOANDUKALUN.
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[Ins U3MEHeHUs 3HaYeHNI HaXXKMUTE KHOMKY «<e=» 1 Bblibepute BUT, KOTOpbIN NoA-
JIEXNT 3aMeHe, 3aTeM HaXKMUTE KHOMKY «=—b->» A5 U3MEHEHUS 3HaYeHNUs BbibpaH-
Horo buTa.

[na n3MeHeHWs NONOXEHNUS AeCATUYHON TOUKWN YAEPXKMBANTE KHOMKY «<—» B Ha-
aToM COCTOSIHUM, NOKa HOMEp He NPeKpPaTUT MUraTh, 3aTeM HAaXMUTE KHOMKY «—-
» LN UBMEHEHWS MONOXEHUS LEeCATUYHOW TOUKU B MUTAKOLLEM COCTOSIHUM U Ha-
KMUTE KHOMKY «<=b» AN NOATBEPXKAEHUS NOJOXKEHUS.

Mocne U3MeHeHWUs 3HaYeHWS MU NO3ULUM MEHIO TPETHEr0 YPOBHS HAaXKMMUTE KHOMKY
«» 0N NoATBepXAeHUS MoandUKaLMmM 1 Bo3BpaTa B MEHIO BTOPOro ypoBHS. Oa-
Hako ecnin HaxaTa kHonka «Menu», Moandukauus He bynet apdeKTUBHON.
YnepxuBaiiTe HaxaToit kHonky «Menu» noka Ha akpaHe He oTobpasuTca «~EAd».
HaxkmuTe KHOMKY «<=» UK «=—>» N5 Bbibopa «Foal» 1 HaxMUTe KHOMKY «e=d
», Mocsie Yero Ha akpaHe 0Tobpa3nTcs «LOdE». Mcnonb3ys KHOMKM «=» 1 <>
BBEANTE HYXHbI Kog, (NepsnuHblil koa: 0001). Ins n3MeHeHNs 3HaYeHNil HaxMuUTe
KHOTMKY «<e=» 1 BblbepuTe BUT, KOTOPbIV NOLANEXWT 3aMeHe, 3aTeM HaXMUTE KHOMKY
«=b» AN9 U3MeHeHna 3HadeHus (0-9) BbibpaHHoro buTa.

HaxmuTe KHOMKy «<=d» Ans BXOAa B UHTepdenc HacTpoikm napameTpos. (Mpume-
yaHue: Ecnu HaxaTve KHOMKM «<—d» nocsie BBOAA KOAA He Bbi3bIBAeT U3MEHEHUI B
nHTEpdence, KOA ABNSETCA HENpaBUIbHbIM.)

[lna BbIXxofa U3 HAaCTPOMKM NapamMeTpoB HaXMUTe KHOMKy «Menu», 3aTeM oTobpa-
3nTes «SALE--HES»:

[lns coxpaHeHUs 1 BbIXOAA: HAXKMUTE «e—.

[nsa Bbixofa 6e3 coXpaHEeHMs : HAXXMUTE KHOMKY «<=>» U KHOMKY «=—8->» 71 U3Me-
HeHna nHTepdeiica Ha «SALE--no», 3aTeM HaxMUTeE «ed»,

[lns oTMeHbl BbIXxofa: HaxXMuTe KHOMKy «Menu».

4.3.1 CTpyKTYypa MeHI0 HacTponKu

[lns HacTpoiiku napameTpoB MPUHATA Mepapxuyeckas CTPyKTypa Syg
ynpaBieHus: cBepxy BHU3; 3 psifa LMppoBoro fucnies cooTBeTCTBYIOT CadE
ypoBHaM 1, 2, 3 MHPOPMALIMOHHOIO MEHIO. =

[y

CxeMa CTpyKTypbl MEHIO NMpUBeLieHa B crieaytolieit Tabnuue:
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1-#1 ypo-

o o 4-1n ypo-
2-ypoBeHb | 3-ii ypoBeHb yp OnucaHue
BeHb BEHb
Maponb oooo - Monb3oBa-
CodE 8959 TeNbCKMIA Naposb
NO: HeT
Lpnknun- LMKINYecKoro
MapameTpbl yeckuni aucnnes
P P - nonm HES . o
CUCTEMBI avcnnen YES: uuknunyeckui
gyg oyr AVCTNeNn, HTepBan
3 cekyHAabl
Bpems
noacBeTku 0-180 Bpems
noAcBeTKM
Lt GH A
Mo3unums Hanpsi- MepBbIit MHTepdeiic
aucnnes XeHwe, Lcvnnes nocne
dl 5F TOK 1 Mp. BKIOYEHUS MUTAHNS
A3bIK -
A3blk
I Bn CHwmER
Oumnctuts NO: He oumnwaTh
naHHble flaHHble 3Hepruu
SHeprim nownwm JES YES: ounctuth naH-
r
NapameTps fLrE Hble 3Heprum
cucTeMsl NO: He ounwats
gyg Oumnctnts AaHHble noTpebre-
faHHble HUs
n
notpetnenus | 10w IES YES: ounctus
Clmd faHHble
notpebneHns
OuncTuTs NO: He ounwathb 3a-
3aperucTpu- perucTpupoBaHHble
AaHHble
poBaHHble | mguanHES
NaHHble YES: ounctntb 3a
) perucTpupoBaHHble
oLra

LOaHHble
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1-# ypo- 2-iiypoBeHb | 3-ii ypoBeHb 4-7 ypo- Onucauue
BeHb BEHb
Mopknto-
qg'Hme r.33 nn Cxema
HEE na4 NOAKIIOYEHNS
epauHoe MepBuyHoe
Hanpsxerine | 0~ 9999 kB Hanp SKeHMe
PE. | P
Brtopuuroe Bropuunoe
HanpsixeHue 0~690B P
BxogHble PE Hanps>keHue
curHanbl .
) APE MepBnUHbIN
TOK 0~ 9999 KA [epBUYHBIA TOK
CE
BtopuyHbin
TOK 0~6A BTopuyHbIil Tok
=~
YacToTa S0HZ van
YacToTa B ceTnt
OHZ
Anpec 0as: - _
Addr 4247 Anpec: 1~ 247
Cropocts CkopocTb nNepefayn
nepeaaum 1200 - pocts epea
A nanHbix: 1200, 2400,
panme ELHE 4800, 9600
bAUL '
Kommy- m.8. {: 6e3 nposep-
HuKauma KW, OOWH CTOMOBbIN
~_M1
[=TM g1 6uT; ,
®opmat "'-H- ! o.8. {: nposepa
AaHHbIX Q.o 4ETHOCTU;
dAER EB.! E£.8 ! nposepka
n8c2 HeyeTHOCTH;
.82 6es nposep-
KW, jBa CTOMOBbIX
buta
_ | Kananbl nepe-
Ludposoit voueHM SER SER: cratye
BXOAL TS rUn i pabota
o TR Colin Colim: wmnynec
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1-# ypo- 2-ypoBeHb | 3-ii ypoBeHb 4-it ypo- OnucaHue
BEeHb BEHb
Hactpoiika
BpeMeHu Havana
4 1 3aBepLIeHus aBe-
ETHIPE | apuaTn Bpemen-
~ LBeHaguatb Tapnda
BpeMeHHoi spemenbx | Uac, manyra E’ ? HbIX NepUof0B ANs
nepuoa e TaWaly] ! nepBoro KoMMnnekTa
( nepuoaos LI L ~ 5
F.od i~ 54 ¢ 345 Pe Tapudos:
F.5d4 [~ - P3 Yac: 0~23;
f=I¥] MunyTa: 0, 15,
30, 45;
YeTblpe Tapuda:
P1, P2, P3, P4
ExxeMe- F.5d I nepsas
i HacTpolika Tapudpa
DA Toou F 502 nepsas
no exxeme- Mecauy Tapud . :nep
cAYHOMY P FEd! HacTpolika Tapnda
Tapudy i = FEd7 F 543 nepsan
F.MON F543 HacTpoiika Tapuda
F Ed"’ FSD’L{ BTOpasa
: HacTpoiika Tapuda
NO (HET): venpu-
PaBouui MeHeHue pexunma
abo4ui npasgHUYHOro
pexunm nown HES Tapuda
rodE YES (0A): npumene-
SHeprust HUe pexuma npasg-
no npasg- HW4Horo Tapuda
HUYHOMY F.5d 1. nepsas
Tapudy HacTpoiika Tapuda
Hal | Tabnuua F.5d i F.5d2: nepsan
Tapndos F.5dc HacTpomka Tapuda
F5d F5d3 F 5d3: nepsas
F.5d44 HacTpoiika Tapuda

F.5d4: sropas

HacTpolika Tapnda
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1-# ypo- 2-iiypoBeHb | 3-il ypoBeHb 4-#ypo- Onucanune
BeHb BeHb
CuuTbiBaHMe BpeMms cunTbiBaHMS
nokasaHuii [eHb, yac oioo- ~ nokasaHuii cyeTumKa
cyeTymka o H 2823 [HeHb: 1~28;
CoPY Yac: 0~23
u .
;;gsz:’;” Fon: 2000~2099, mecau: 1~12, aes: 1-51,
TIM yac: 0~23, MuHyTa: 0~59, cekyHpa: 0~59
I

MpuMeyaHue: Mo3nuMM B BbILLIENPUBELEHHOM MEHIO — 3TO BCE MO3ULMU MEHI0.
Ecnu nonb3oBatent 06Hapy>uUT, 4TO HEKOTOPbIE MO3ULMM OTCYTCTBYIOT, 3TO 03Ha-
yaer, uTo Takux GyHKUMI B Npubope He NpefycMoTpPeHo.
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4.3.2 HacTpoiKu cucteMbl
MpennonoXxuM, HeobxoAMMO BbINOAHWUTL U3MEHeHWe naponsa Ha 112, HacTpouTb
LMKIIMYHOCTb Aucnies u obHynuTL 3HayeHus aHeprun. Huxke npepcrasieHbl no-

LaroBble AeNCTBUS N0 HACTPoOKe:

Prol

LodE

ooy

—LlLrE—LLrE

no
Menu SHS Menu SHL’E
1 1 no

4.3.3 HacTtpoiika BXogHOro curHana
Hanpvmep, BXofHble CUrHabl UMeIOT Clefylolme 3HaYeHNs:
npeAcTaBfeHbl NoLwarosble 4eNCTBUS MO HacTpoiike:

Proll [[odE 5
o I

oog i |

[nPT  [InPT| [nPT
—_ nEE—| nEE}—{ nEE—
niY nid

Bxop, B uHTEpdeiic
nporpaMM1poBaHns

N3MeHeHne
napons Ha 112

Hactpoiika
LMKANYecKoro
oucnnes

Ounctka
DaHHbIX 3Heprun

CoxpaHeHue
M3MEHEeHHbIX JaHHbIX
1 BbIXO4 U3 UHTepdEi-
ca nporpaMMupoBaHus

10 kB/100 B. Huxe

Bxop B uHTepdeiic
nporpaMMmpoBaHus

N3meHeHne pexxma
noaknt4yeHna Ha
V33



\J’nPTi \J’nPT? UnF’Tf J'nF’T\
—PE IPE [—1PE —PE I
; | 0380 ooo) oog
InPT| [IaPT] [inPTl [iaPT7
—1PE_IPE 2PE 2 PE 2
.| g3eqgr giog |
[ aPT| SAUE [SFIHE‘ l@EQ&\

Me""i Mens nn_% YESH—2207

4.3.4 HacTpoliku KOMMYHUKaLuu
LLlarnunsmeHeHunsagpecaceasnHa 12, yctaHoBKM cKopocTUNepeAayunaarHHbixHa 9600
1 HacTpoiika popmaTa nposepku Ha E81 siBnstoTca cnepyowmmm:

Proll [odEl 545 [[oMI
—mm — =
CoM!l] [LoM!l [ToMll [CoMl

——Hedrl=Gadri—HeddrI——Hddr=—

ooy oo | |
LoMl [CoMl [LCoMl [CoMl
bAUd kAU bAUd — |bAUd!
.\ 4800 9600 |
LoM! LoM! LoM! [CoM!

— GAEA—dAEA— dAEA—dAEA—
L | [aA0 [EAN [
CoMf [GAGE] [GALE] [220E]

(Mo "

enu |
L

nol— YESI— 2201

(22015
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YcTaHoBKa 3Have-
HUA NepBUYHOro
HanpsKeHns

Ha 10 kB

YcTaHoBKa 3Have-
HUA BTOPUYHOTO
HanpsKeHns

Ha 100 B

CoxpaHeHue
M3MEHEeHHbIX JaHHbIX
1 BbIXOJ U3 UHTEp-
¢delica nporpaMMu-
poBaHus

Bxop B uHTepdeiic
nporpaMM1MpoBaHns

YcTaHoBKa agpeca
cBA3M Ha 12

Hactpoiika ckopocTn
nepefaun AaHHbIX
Ha 9600

YcTaHoBKa pexunma
NPOBEPKM Ha KOH-
TPOJSb MO YETHOCTHN

CoxpaHeHue
M3MEHEeHHbIX JaHHbIX
1 BbIXOJ U3 UHTEp-
delica nporpaMMu-
poBaHus



5 KOMMYHUKALUUA

Mpnbop no yMonyaHuto nmeet uHtepdeiic RS-485 1 ncnonbayeT NPOMbILLAEHHOM
npoTokon cBs3n Modbus-RTU. Bonee nogpobHas nHdopmaLms nprBepeHa B pyko-
BOAICTBE M0 KOMMYHWKALUW.

6 ®YHKL MU BX010B/BbIX00B

6.1 UMNynbCcHble BbIXOAbI

[aHHbiit nprbop nogaepXXnBaeT 2 LyKia BbIAAYM UMMYILCOB 3HEPTUM (MMMYbCHI
aKTUBHOM, PeakTUBHOMN 3Heprvu) A NPOBEpPKU AaHHBIX SHEPrUU W SUCTAHLMUOH-
HOM nepepayn. MIMnybc aHeprm BblfaeTCs COOTBETCTBYIOWMMU KIeMMaMu, Yepes
KoTopble ocyllecTBaseT cbop 06Liero KOAMYECTBO UMMYNbCOB ANS BbIYMCIEHNS
HaKoMNeHHOW 3Hepruu ypaneHHbiMu TepMuHanamu MK, TJIK, KOMMyTauMOHHbIM
MozyneM LupoBoro BBoAa.

r——-- - - -7 77 vce

Puc. 6 - MnynbcHble BbIXoAbI

(1) MocTosiHHas npubopa: 5000 umnynscos/kBT-u (Bce ananasonsl). 3Havenue: Kor-
nia npubop Hakannueaet go 1 KBT-4, KonnyecTBO BblaBaeMbiX UMMYIbCOB COCTAaB-
nset 5000. CnepyeT 0TMeTUTL, YTO MowHOCTb B 1 KBT-4 oTHOCKTCA K BTOPUYHBIM
[laHHbIM MOLLHOCTH;

Mpn Hanuuum TpaHchopmaTopa HanpskeHua u Toka, 5000 nMnynbcoB cooTBeT-
CTBYeT eAMHULE AaHHbIX MoWHOCTH, 1 KBT-u X koaddpuumneHT TpaHchopMaLmm no
Hanps)XeHNto X K03PPULMEHT TpaHCPOPMaLMK MO TOKY.

(2) MpuMep npuMeHeHus: cyeTunk MnynbcoB TepmuHana MJIK. Ecau cuutats, uto
N - 3T0 YMcno MMNYNbLCOB 3a Mepuoj BPeMeHu, a BXOAHON curHan npubopa: 10
kB/100 B 400 A/5 A, To HakonneHHast aHeprus no Nnpubopy B 3T0 BpeMs COCTaBASET:
N/5000 x 100 x 80 egnHuUL sHEpPruu.

6.2 IucKpeTHbI BXoA

Mopaynb AMCKpPeTHOro BXOAa MCMOMb3YeT pexKMM BXOAA CWUrHana nepeksyeHus
conpoTuBneHus cepaeyvHuka. Mpubop nMeeT BCTPOEHHbIN UCTOYHWUK NUTaHus + 15
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B v He uMeeT BHewHero uctoynuka nutaHus. Cyuiecteyet 3 pexxuma paboTtbl: 1 -
MOHUTOPUHI COCTOSIHUS (NPU HanMuYMKM BXOAHOMO CUrHana MHAMKaTop otobpaxaert
COCTOSIHME COANHEHUS); 2 — YNCIIO UMNYNBLCOB; 3 — CyMMapHOe BPeMS COEAMHEHNS
(Mpw ycnoBuu coeiMHEHNS U3MePAETCS CyMMapHoe BpeMs COeAMHeHNs).

.|||_@ﬂ<. 0

i—l:l—ﬁ n

R
=

Puc. 7 - OinckpeTHbI BXOL,

7 OBCNIY)KUBAHUE

BHumanme!
B cnyvae HapyweHus npaBun 3KcnayaTauuu ob6opynoBaHMs, YCTaHOB-
NEeHHbIX U3roTOBUTENEM, MOXKET YXYAWMUTLCA 3aliuTa, NPUMEHeHHas B
AaHHOM npubope.
Kopnyc npubopa MOXHO YMCTUTb MSrKOW BRiaxkHoi ¢naHenbto. Henb3s ucnosnb-
30BaTb pacTBopuTeny, abpasuBHble YncTAWME cpeAcTBa (MOPOLLKKM, NacTbl U TakK
nanee).
3NeKTPOHHasH CxeMa U3MEepPUTENS He HYXXAAEeTCs B YNCTKE, 3@ UCKITIOYEHWEeM rHesp,
NoOAKIOYEHUS N3MEPUTENbHBIX MPOBOAHMKOB.
[onyckaeTcs YncTKa rHe3p, NoAKAOUYEHUS U3MEPUTENbHbBIX MPOBOAHUKOB C UCMOJb-
30BaHKeM 6@3BOPCUCTbIX TAMMOHOB.
3anpelyaeTcs caMoCTOATENbHO OCYLLLECTBASATL PEMOHT Npubopa.

8 KOMMNJNIEKTALMUA

1. MHOrodyHKUMOHaNbHbIN N3MepuTenbHbIn Npnbop SM-H EKF - 1 wr.;
2. KoMnnekT ans kpennenus - 1 wt.;

3. Macnopt - 1 wr.
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9 TPEBOBAHUA BE3OMNACHOCTHU

BHuMaHme!

Bce paboTbl No MOHTaXcy, NOAKJ/IIOYEHMIO M HacTpoiike HeobxoAaUMO npo-

BOAUTL NPU OTK/IIOYEHHOM NUTaHMK!
MpnbopoM MoryT nosb3oBaThCs NMLA, MMElOLLME COOTBETCTBYIOLLYIO KBanuduKa-
LMo ¥ JONyCK K AaHHbIM paboTaMm.
Bo BpeMs n3MepeHuWit nosb3oBaTeNlb He MOXET UMETb HEerMoCpefCTBEHHOM0 KOH-
TakTa C OTKPbITbIMU YacTAMM, AOCTYMHbIMY 419 3a3eMeHns (HanpuMep, oTKpbITble
MeTannandyeckue Tpybbl LeHTPaNbHOro OTOMIEHUS, MPOBOAHUKM 3a3eMNeHNs U T.N.);
Lns obecneyeHus xopollei U30ASLMU ChefyeT WCMOoJb30BaTb COOTBETCTBYIOLLYHO
creuoaexay, nepyatku, 06yBb, U30AMpYlOLLME KOBPUKN U T. [,
Henb3s kacaTbCs OTKPbITbIX TOKOBEAYLLMX YacTel, MOAKIIOYEHHBIX K 371eKTPOCETU.
Ocobyto 0CTOPOXKHOCTb HeobxoAMMO cobntofaTh NPU U3MEPEHUN HAMPSXKeHUS, npe-
BblWwatowero 40B noctosHHoro nnv 20B nepemMeHHoOro Toka, KOTopble NpeAcTaBas-
I0T MOTEHLMAsIbHYH OMACHOCTb MOPAXEHWS 31eKTPUYECKUM TOKOM.

HeponyctuMo npumereHve:
* N3MepuTens, NOBPEXAEHHOMO MOSHOCTbLIO MU YaCTUYHO;
* MPOBO/OB C NOBPEXAEHHO N30AaUMel;
* N3MepuUTensl, MPOAOSIKUTENbHOE BPEMS XPaHMMOr0 B HEMPaBUIIbHbIX YCII0BUAX
(HanpuMep, B CbIPOM MoMeLieHUm).

10 TPAHCNMOPTUPOBAHUWE U XPAHEHUE

10.1 TpaHcnopTUpoBaHue U3AENNIA MOXET OCYLLeCTBAATLCA Nt0ObIM BUOM 3aKpbl-

TOro TpaHcrnopTa, obecneynBalolMM NpefoxpaHeHue ynakoBaHHbIX U3Aenunii oT
MeXaHW4Yecknx BO3AENCTBUI 1 BO3AENCTBUIA aTMOCPEPHbIX 0CALLKOB.
10.2 XpaHeHve U3ennii AOSIXKHO OCYLLeCTBAATHCSA B yNakoBKe NPOWU3BOAM-
TeNs B 3aKpbITbIX MOMELLEHUAX MpW TeMMepaType oKpyKatollero Bo3ayxa
ot -40°C po +60°C 1 oTHocUTeNbHOW BRaXHocTh He bonee 98% npu +25°C.
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11 YTUIIN3ALUA

OTpaboTaBlune CBO pecypc W Bbillefwuve W3 CTpos npubopsbl cleayet yTuian-
31poBaTb B COOTBETCTBMM C AEWCTBYIOLMM 3aKOHOAATeNbCTBOM Poccuitckoit
®epepaunu.

12 TAPAHTUA U3TOTOBUTENSA

M3roToBUTENb rapaHTUpyeT cooTBETCTBUE U3Aenii TpeboBaHUAM TeXHUYeCKoM f0-
KyMeHTauuu npu cobnoperHnn notpebutenem ycnosuit akcnayaTaLum, TpaHcnop-
TUPOBAHUS U XpaHeHWUs.

Cpok cny>obi: 10 neT.

[apaHTWIHBIN CPOK XpPaHEHUS, NCYUCNSeMbIi C AaTbl NPOM3BOACTBA: 5 NeT.
["apaHTWIHBIA CPOK 3KCMAyaTaLuu, MCYUCASIEMBIN € faTbl npofaxu: 5 net.

Mo Bonpocam rapaHTuitHoro obcnyxxunsaHua obpatlantecb no agpecy:
127273, Poccus, Mocksa, yn. OTpagHas, . 2B, ctp. 9, 5 atax
Ten./dakc: +7 (495) 788-88-15 (MHOrokaHanbHbi i)

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

www.ekfgroup.com

13 OBCNNY)KUBAHUE U NOBEPKA

13.1 TexHnuuyeckoe obcnyxuBaHue npubopa nNpu ero akcrayaTaumMm 3akaoyaercs
B cMcTeMaTunyeckoM HabniogeHun 3a ero paboToit.

13.2 Mpunbop nopBepraeTcs NepBMYHOI NOBEPKE NOC/e BbIMyCcKa WKW NpoBefeHUs
pEeMOHTa 1 NepuoamnYeckoii He pexe o4HOro pasa B 4 ropa.

[aHHble o nosepke cpeactsa namepenus (CU) Haxopsates 8 OTUC APLLUNH.
MpoBepuTb MoXHO Mo ccbiske: https:/fgis.gost.ru/fundmetrology/cm/results
PerunctpauunoHHbli Homep Trna CU: 84068-21.

13.3 Mpw oTpuLaTenbHbIX pe3ynbTaTax NoOBEPKN PEMOHT U perynuposka npubopa
0CyLLLecTBASIETCSA OpraHu3aLveit, ynonHoOMo4YeHHON MPOU3BOANTL PeMOHT npubopa.
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14 CBUAETENBCTBO O NPUEMKE

Mpnbop SM-H Ne
ucnonHeHue 3aBO/CKOI HOMep

Mpubop Npu3HaH rofHbIM A1 SKCMNyaTaLUK.

AOJHKHOCTb noanucb paCLLII/I¢)pOBKa nognucu

Wramn OTK
LLiTamMn TexHWYECKOro KOHTPOJIS U3roTOBUTENS

[ata npoussopacTea « » 20__r.
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15 OTMETKA O NPOJAXE
[aTta npopaxm « »
Mognuck npogasua

MeyaTb GMpMbI-NpoAaBLa

20 |
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