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Hacrosiee pykoBoJICTBO 10 3KCILTyaTaluu (Jajnee 1no tekcry — PO) npen-
HA3HA4YE€HO Ul O3HAKOMJIEHMsI OOCIIy KMBAIOIIETO IEPCOHANa C YCTPOHCTBOM,
INPUHLNAIIOM JEWCTBUSA, HACTPOMKON, MOHTAXOM, MHOJIKJIKOYEHUEM, JKCIUIyaTa-
oUell U TEXHUYECKUM OOCIIy’)KMBAaHMEM TPEXKAHAJIBHOTO HW3MEPUTEN TOKa
GOLENISHCHEV ELECTRONICS® SmartTGM-ERO03I (nanee mo Tekcry —
«mpubop»). OHO BKIIOYAET B ceOs 00IIMe CBEACHUSI, TEXHUUECKUE XapaKTepH-
CTHKH, OIUCaHNE KOHCTPYKIMH, IPUHLIUI paOOTHI U NpaBUIIa SKCILTyaTalllu.

OKcrutyatauus W3AeIus MPOU3BOAMTCS JIMUAMH, O3HAKOMIIEHHBIMHU C
IPUHLIKAIIOM pabOThl, KOHCTPYKIMEH U3/ENNs U U3YUYUBIIMMHU JAHHOE PYKOBOJI-
CTBO.

OO0cny)uBaHu€ U3ENHS TPOU3BOAUTCS JTULAMU, UMEIOIIMMU KBATU(PULU-
POBaHHYO IPYMILY MO 3IEKTPOOE30MACHOCTH HE HUXKE BTOPOH.

3anpemaeTcss NPOU3BOJUTh MOHTAX M JEMOHTAXK U3/ENHS MPU BKIIOYEH-
HOM 3JIEKTPOITUTAHUU U3IEITHSI.

[IpennpusTHe-u3roTOBUTENb OCTABISET 32 COOOM MPaBO MPOU3BOJIUTH He-

INPUHOUIIHAJIBHBIC U3SMCHCHUA, HC YXYAIIAIOIMHWEC TCXHUYCCKUC XapPaAKTCPUCTUKHU

<
=
<
= uznenus. JlaHHble U3MEHEHUs] MOTYT ObITh HE OTPa)KE€Hbl B TEKCTE HACTOSIIETO
=
éf JIOKYMEHTA.
PykoBOACTBO akTyasibHO [J1s1 IprOOpa ¢ Bepcuelt MUKponporpaMmal «1.1»

= u «1.0».
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1. OIIMCAHHUE U PABOTA
1.1. Haznauyenue u 00,1aCTh NPUMEHEHUS

Moaynu aHaJIoroBOro BBOJIa MPEAHA3HAYEHBI JUIsl HCIOJIB30BAHMS B pac-
IpEJIEICHHbIX cucTeMax cOopa JaHHBIX M CHUCTEMax YIPaBJICHUS B Pa3IMUHbIX
OTpacJIsIX MPOMBIIIICHHOCTH U JIAOOPaTOPHBIX MCCIIEeN0BaHUIX. MOy b aHajo-
roBoro BBojia « TpexkananbHbIi n3MeputTenab Toka SmartTGM-ERO031» npumensi-
€TCsI COBMECTHO C IIPOTrPAMMHUPYEMBIM JIOTHUECKUM KOHTPOJIEPOM, JIUOO ¢ Tep-
COHAJIBHBIM KOMITBIOTEPOM, MHTErpupoBaHHbiMU B SCADA cucremsl, U1 npe-
00pa30BaHMs aHAJIOTOBBIX CUTHAJIOB (YHU(UIMPOBAHHBIX TOKOBBIX CUTHAJIOB) OT
JATYMKOB JIaBJICHUS, TEMIIEPATypbl, YDPOBHEMEPOB, PacX0IOMEPOB U T.1. B LU(-
POBOI1 KOJI € OCIIEYIOIEH Mepeaadyeil “3BMEPEHHOT0 3HaYeHUs 110 HHTepdeiicam
USB, RS-485 no nmporokoiny Modbus RTU, u Ethernet, Wi-Fi nmo nmpotokoiy
Modbus TCP (pucynok 1).

MporpammMupyemblit
NOrMYecKuii KOHTponnep

\85° L) = 3
L 329~ ‘)) RS-485 ¥ wiren Board 7 !
e A | @ o s o

Mpeo6pa3sosaTenb lMepcoHanbHbIi
uHTepdeiica USB/RS-485 KoMnbloTEP

5 | RS-485 s UsB

USB

Wi-Fi poyTep
Ethernet/

Pucynox 1 — [Ipumep HCHoab30BaHMs MOTYJISI C YIPABJISIOIUM yCTPOHCTBOM

(ITIK u TIJIK)
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JIiist KoH(UTypUpOBaHUS TPEXKAaHATBHOTO U3MepuTeasHoro Mmoayds ¢ 11K
ucnonb3yercs nporpamma «SmartTGM-ERO3I configuratory, Bxonsias B KoM-
IJICKT MOCTaBKU. J[aHHYIO MpoTpaMMy MOKHO CKadaTh Ha O(UIIMATILHOM CaiiTe B

cBOOOHOM joctyte [1].

1.2. YcTpoiicTBO ¥ PUHIMIN 1efiCTBUSA
KoHncTpykTuBHO npubop mnpenHasHaueH Juisi ycTaHoBKM Ha DIN-peiiky

(pucyHOK 2).

A Ll
“ggﬁ SmartTGM-ER03! |

TpexkaHanbHbI U3MepuTenb Toka

| Modbus TCP - Ethemet IEEE 802.3u, Wi-Fi IEEE 802.11 bigin

1 Modbus RTU - USB 2.0, RS-485

WM Nonexunwes A. B.

Kananst

" 12 13
P e

Pucynok 2 — Buemnuii Bus npubdopa

[Tpubop npencrapiser co60i MUKPOTIPOIIECCOPHOE YCTPOHUCTBO C BCTPO-
eHHBIM paguonepenatankoM Wi-Fi/Bluetooth B mmactukoBoMm kopmyce. [Ipubop
COCTOWT M3 KOPIyca, KIEMMHBIX KOJOJOK U PACIOJIOXKEHHOW BHYTPH KOpITyca
IJIaThl YCTPOMCTBA KOHTPOJIS, YIIPABICHHS U WHINKAIIUHA, HA KOTOPOU HAXOIATCS
OCHOBHBIC Pa3beMbl, KHOTIKH yTPABJICHUS W MHANKATOPHI (pucyHOK 3). Bepcwus
MUKponporpamMmsl « 1.0» He UMeeT BO3MOKHOCTHU MOJKIIOUEHHUS K OECITPOBOTHOM
cet Wi-Fi. Mcnonb3oBanue 6€CipOBOHON CETH TUTAHUPYETCS JOOABUTH B ClIe-

JTYIOUIMX BEPCUSX MUKPOIIPOTPAMMBI.
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Pucynoxk 3 — I'abGapuTHbie pa3Mepbl U HHAUKALUS Tprudopa
(1 — DIN-petika; 2 — rapanTHiiHas 3TUKETKA; 3 — pazbeM RJ45 mis monkirode-
Hus uaTepdetica Ethernet 100 Mourt/c; 4 — pazbem USB Type-C miis moakiro-
yeHus ycrpoiictBa K [1K u 00HOBIEHUST MUKPOIIPOTpaMMbl TpUdOpa; 5 — pazbeM
15EDGK-5.08-04P nyst monkmtouenust unrepgeiica RS-485; 6 — paznem
15EDGK-3.81-02P nyst nOAKIIOUEHUST HAIPSKEHUS IUTaHUs; 7 — KHOIIKA Tepe-
KIIFOUCHHUSI peKUMa 3arpy3Kd MUKPOIIPOrpaMMBbI pudopa; 8§ — KHomka copoca
npubopa (mepesarpysku BctpoeHHOTo [10); 9 — pazsembr 15SEDGK-5.08-02P
KaHaJIOB U3MEPEHUS TS TTOAKIIOUCHHS 1aTYUKOB; 10 — CBETOAMO1 HATUYHS
HaMpsHKeHUs: TuTaHus; 11 — CBETOAMO ] COCTOSTHUS TTOAKITIOYSHUS K OECITPOBO/I-

Hoit cetn Wi-Fi1)

[TpuHIHMI paboTHl U3ACHUSA OCHOBAH Ha cOope, XpaHEHUH, 00pabOTKe U3-
MepsIeMBbIX 3HAYCHHI TOKa ¢ MOCIICAYIOIIEH nepeaadei uepe3 udpoBbie HHTEP-

(eiicel cBsA3H (PUCYHOK 4).
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Pucynok 4 — @yHKIIMOHaNIbHAS CXeMa Mpudopa

Ucrounnk nutanus (MII) mpeoOpa3yeT BHeUIHEE HANpPsHKEHHE MUTAHUS
8...36 B B cTabmnm3npoBaHHOE HANPSOKEHUE MOCTOSHHOTO TOKa, HE0OX0IuMOe
JuTst iuTanus MukpokonTposuiepa (MK), moayneit unrepderico (MU) u anaino-
TrOBOM U3MEPUTENBHON YacTU. VICTOUHHUK NMUTaHWSI UMEET 3aIIUTY OT HENPABUIIb-
HOro nojkiodeHuss. Mukpokontpoiiep ESP32 Ha miare npencTtaBieH B BUIE
MOAYJSl ¢ aHTeHHOW Jauanasona 2,4 I'T'n ans 6GecnpoBOgHON mepegaun JaHHBIX
no Wi-Fi u Bluetooth. Uurepdeiicer Ethernet, RS-485 n AIIII raasBanndecku
pasBsizaHbl ¢ MUKpOKOHTpoJiepoM. [Topt USB, BX0abI 1151 HOAKTIOUEHHUS JaTUH-
KOB UMEIOT aHTUCTATUYECKYIO 3aIlUTY.

Bxoxansie mpeobpazosarenu (BII11-BII3) obecnieunBatoT npeodpazoBanue

3HAUYCHUM BXOJHBIX TOKOBBIX CUI'HAJIOB B HAIIPAKCHUA, COrIaCOBAHHBIC 110 AHUA-

Ma30HY C BXOJHBIM HaIpsKEHUEM aHalIoro-1udpoBoro npeodpazosarens (ALLT).

AIIIT nmpeobpa3yeT n3MepeHHbIe 3HaUeHUs HanpspKkeHus ¢ Beixogos BIT1-BII3 B
uudpoBoii koa, nepenasaemselii B MK depes nocnenoBarenbHbIil HHTEpdEiiC.
Cxema nnnukanuu (C1) nuHaAMUMpyeT HATMYKME MUTAHUSL U COCTOSTHUE TIO/I-

KITroueHus k 6ecripoBognoi cet Wi-Fi Ha cBeToanoax.
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Cxema ynpasnenusi (CY) mo3BoJisieT OCyIIECTBIATh NEpe3arpy3Ky yCTpOu-
CTBa U OOHOBJIEHUE BCTPOCHHON MUKPOIPOTPAMMBI.

Muxkpoxontposiep (MK) oGecneunBaer:

1) mocTosiHHOE MOJyYeHHE 3HaUYeHUM n3MepeHnii ¢ kanainoB ALIIT;

2) pacdeTr U3MEpPEHHBIX 3HAYEHUN TOKA C YCTAHOBJIEHHOW NEPHOJUYHO-
CTBIO U 3aJIaHHBIM YCpeIHEHHEM, OOHOBJICHHUE TMOJYYCHHBIX 3HAUEHUN B pErH-
ctpax Modbus;

3) XpaHEHHE 3aJaHHBIX HACTPOEK B SHEPTOHE3ABUCUMOM MaMsITH;

4) ynpasienue moayisimu untepdeiico USB, RS-485, Ethernet, Wi-Fi;
cBs3b uepe3 MU no unrtepdeiicy USB u RS-485 (mpotokonr Modbus RTU), a
takoke 1o uarepdeiicy Ethernet u Wi-Fi (Modbus TCP);

5) nonximodeHue Kk 6ecnpoBoaHol cetu o Bluetooth yepes moOuIbHOE
PUIOKEHUE.

MUKpOKOHTPOJIJIEp pacnojioxkeH BHyTpu wmoayis Espressif Systems
ESP32-WROOM-32E. Moaynb BKIIIO4aeT B c€0sl TAKTOBBIN T€HEPATOP, AaHTEHHY
2,4 I'T'u, D>HEproHe3aBUCUMYIO MTaMSTh [l XPAHEHHS] HACTPAUBAEMBIX MTapaMET-
POB U MUKPOIIPOrpaMMbl Ipuodopa. J1Jis 3aluTsl OT 3JIEKTPOMAarHUTHOT'O BO3/EH-
CTBUSL MOAYJIb 3aKPbIT METAJUNIMYECKUM 3KPAHOM.

SmartTGM-ERO3I conep uT Tpu MAECHTUYHBIX W3MEPUTEIBHBIX TalbBa-
HUYECKHU CBA3AHHBIX MEXTy cOo00i kaHaa (o0t munyc). [Ipubop umeer rass-
BAaHUYECKYIO Pa3BA3KY MEXKAY BXOJHBIMU M3MEPUTEIbHBIMU LIETISIMU, JTUHUSAMU

untepdericoB RS-485, Ethernet u uctounnkom nutanus.

1.3. Texun4yeckue XapaKTepUCTUKHU
Huxe npuBeneHbl OCHOBHBbIE TEXHHYECKHME XapaKTEPUCTUKH Mpudopa

(Tabnuiml 1 — 3).
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Tabnuua 1 — TexHuueckue XxapakTepucTUK npudopa

HaumenoBanue

3HayeHue

Ilutanue

Hapr[}KeHI/IC IIUTaHMUA IIOCTOAHHOI'O TOKA, B

8..36 (pexomenayemoe 24)

Hazna, MB

[Totpebnsemas MmomHOCTH, BT, HE OGoee 3
[Iporpammuoe obecnieueHue

Bepcus 10 1.0

Kanais! uzmepenus

KonnuecTBo kaHallOB M3MEPEHUSI TOKA 3

[lepnon 0oGHOBNICHNS U3MEPEHHBIX 3HAYEC- 0.1...10.0

HUM (BBIOMpPAETCS MMOJIB30BaTEIEM), C. e

Ycpennenue usmepenuit (pazmep BbIOOpKH 132

JUISL yCPETHEHUS TIOKa3aHHi)

BxonHoe conpoTtusienue npudopa npu

MOJIKJIFOUEHU U UCTOYHHUKA YHUDUITUPOBAH- 50

HOro curHana toka, Om

Jlnana3oH nu3MepeHuil kanaina, MA 0...23

MakcumanabHOe BXOIHOE HaNpsiKeHue Ka- 2000

HO,Z[,I[ep)KI/IBaCMBIe JArara3oOHbI YHH(bHHHpO-
BaHHBIX CUTHAJIOB JaTYHUKOB, MA

0...5,0...10, 2...10, 4...20, 0...20

MeTpOJIOFI/I‘leCKI/IC XapPaKTCPUCTHUKHU

[Ipenen nomyckaemMoil OCHOBHOM ITPUBEECH-
HOM MOTpeHocTH, %

+ 0,05

[Ipenensl nomyckaeMon TOMOTHUTEIbHON
MIPUBEJCHHOM MMOTPEIIHOCTH, BEI3BAHHOM
M3MEHEHHEM TeMITePaTypPhl OKPYKAIOIIETO
BO3/yXa OT HOPMaJIbHOH /10 JIF000H TeMIe-
partypsl B Ipefiesiax pabodero quamna3oHa
teMneparyp Ha kaxasie 10 °C, %

He 0OoJiee MpeesioB J0MyCKaeMOi OCHOBHOM
MPUBEICHHOM MOTPEITHOCTH

[Ipenensr nomyckaeMon TOMOITHUTEIbHON
MOrPEMIHOCTH, BBI3BAHHOW BO3JEHCTBUEM
MOBBIIICHHON BIIAXKHOCTH, %0

He 0oJtee Mpe/IesioB TOMyCKaeMO OCHOBHOM
MPUBEICHHOM MOTPEITHOCTH

[Ipenensr nomyckaeMon TOMOITHUTEIbHON
IOrPEIIHOCTH, BBI3BAHHON N3MEHEHUEM
HaNpspKEHUs MUTaHus B pabodyeM quana-
30HE, %

He OoJiee MpeJesioB I0IyCKaeMO OCHOBHOM
MIPUBEIEHHON NOTPEMIHOCTH
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Tabnuna 2 — TexHuueckue XapakTepucTUKu mpudopa (poaoHKeHue)

MeTpOJIOFI/I‘ICCKI/Ie XApaKTCPHUCTUKHU

Bpems ycraHOBIICHUS, B TEYEHHUE KOTOPOTO
M3MEpEHHOE 3HaYEHNE BXOJIUT B 30HY IIpe-
Jiena TOIyCKaeMOM OCHOBHOM IPUBEICHHON 1
MOTPEIIHOCTH, C (MPU 3HAYCHUSIX TaKTa U3-
Mepenuit 0,1 ¢ u ycpegHeHus: U3MEpeHUit
10), He Gonee
Bpewmst ycranoBnenust pabodero pexuma, 15
MHUHYT, He Oojee
Wutepdeiic USB 2.0
[IpoTokos oOMeHa TaHHBIMU Modbus RTU
CkopocTh 00MEHa JIaHHBIMH, OUT/C 9600
JlnuHa cBsizu, M, HE OoJiee 3
Unrepdeiic RS-485
[TpoTokon oOMeHa JaHHBIMA Modbus RTU
CkopocTh 00MEHa JIaHHBIMH, OUT/C 9600
JlmuHa cBsi3m, M, He OoJiee 1200
ConpoTHBIICHHE BCTPOSHHOTO TEPMUHUPY- 120
IOLLETO pe3ucTopa, Om
Unrepdeiic Ethernet 802.3u
ITpoTokon oOMeHa JaHHBIMU Modbus TCP
CxopocTs 00MeHa JlaHHbIMU, MOUT/C 150
JlnuHa cBsi3H, M, He Ooliee 100
[P-agpec ycTporictBa JUHAMHAYECKUI
NMs xocTa 1o yMOoJI4aHUIo SmartTGM-ERO031
MaxkcuManbHOE KOJIMYECTBO KIIMEHTOB 1
becnipoBognoit uatepdeiic Wi-Fi 802.11 b/g/n (kpome Bepcuu Mukpornporpammsl «1.0»)

ITpoTokon oOMeHa JaHHBIMU Modbus TCP
CxopocTs 00MeHa TaHHBIMU, MOUT/C 150
JlnuHa cBsi3H, M, He Ooliee 240

WPA2-PSK
CriocoOBI aBTOpH3ALKH B CETH (uepe3 MOOMIIbHOE MTPUIIOKEHUE C

ucnons3oBanneMm Bluetooth)

[P-anpec ycTpoiicTBa JTUHAMUYECKU T
MaxkcuManbHOE KOJIMYECTBO KIIMEHTOB 1
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Ta6nuna 3 — TexHuueckue XapakTepucTUKu mpudopa (poaoHKeHue)

Koncrpykuus
oner KoeI RooROR 17158
e K Koo 106x71x58
Kopnyc GAINTA INDUSTRIES D4AMG
Crnioco0 MoHTaxa DIN-peiika
Macca, kr, He Oozee 0,1
Crenensp 3alMTHI KOpITyca 10 P30
I'OCT 14254-2015

Hanexnocts
Cpennsis HapaOOTKa Ha OTKa3, 4, HE MCHEee 50 000
Cpennuii cpok CityxObl, JIET 12
3ammTa OT HePaBUIHHO MOIKIIOUEHUS CCTh
KOHTAKTOB MTUTAHUS

Hanpsoxenne uzonsiun (ralbBaHUYecKas pa3Bsi3ka) HHTepdercon

Wntepodeiic RS-485, B 5000
Wurepdeiic Ethernet, B 1500
Wntepodeiic AL B 5000

1.4. MapkupoBKa ¥ IJIOMOUPOBaHHE

MapxkupoBka ¢ 0003Ha4eHHEM TOBAPHOTO 3HAKA U TUIIAa 000PYAOBaHNUS BbI-
MOJHAETCA MEPENHEN JINIEBOM MMaHENn Kopryca. Pa3beMbl U Ipyrue 3JI€MEHTHI
U3JIesT MapKUPOBaHbl B COOTBETCTBUU C MX Ha3HaueHueM. Ha GokoBoit yactu
KOpITyca BBIMOJIHAETCS MAPKUPOBKA C AaTOM M3rOTOBJICHUS U 3aBOJCKUM HOMeE-
pom uznenus. Kopmyc npudopa rmioMoupyerca. MapkupoBKa Tapbl U yIIaKOBOY-

HOTO MaTepuaina yaosieTBopseT TpedoBanusim ['OCT 14192-96.

1.5. KoMILIeKT MOCTaBKH
VYmnakoBka U3AeNUS U IKCIUTyaTaI[AOHHOW JIOKYMEHTAIlUd COOTBETCTBYET

TpedoBaHusM, npeabsBisgeMbiM ['OCT 14192. B kadecTBe ynmakoBOYHOM Taphbl

Jluct

2035315174.426439.001 PO

113m

JIuct

No nokym. Ilogn. | Jlara

11




Tloamn. u nata

Wus. Ne ny0ir.

Bsam. aB. Ne

ITonm. un nara

Nus. Ne mom.

MPUMEHSIETCS NOTPEOUTENbCKAS Tapa MPEANPUATHS U3TOTOBUTENA. Y TAaKOBKA U3-
JIeusl JOJIKHA MPOBOJUTHCA B 3aKPBITHIX BEHTHUJIMPYEMBIX MOMELIECHUSX TPU
temriepatype oT mwioc 15 °C no miroc 40 °C 1 OTHOCUTEIBHOM BIIA)KHOCTH HE
oosiee 80 % mpu OTCYTCTBUM arpeCCUBHBIX TpUMecei B okpy:xartoiieit cpeae. Co-
CTaBHBIC YACTH M3JETHUS YKJIAIbIBAIOTCS B KAPTOHHYIO KOPOOKY B MOJUITHIICHO-
BBIX 3allassHHbIX MakeTax («rpummepy). s 3anoiHeHus cBOOOAHOTO MPOCTpaH-
CTBa B YIaKOBOYHYIO Tapy YKJIAIBIBAIOTCS MPOKIAAKH U3 TOQPUPOBAHHOTO Kap-
TOHA, MEHOIJIACTa WX ITy3bIPYaTOi TUICHKHU.

B kauecTBe TpaHCHOPTHOM Tapbl UCIIOJIB3YIOTCS SIIIUKU (PaHEPHBIE WU JIe-
pEBSIHHBIC, KOPOOKH, AIUKA U3 TOYPUPOBAHHOTO KApTOHA, IIJICHKA TOJUMEPHAS,
OyMara W Jpyrue ymakOBOYHBIE CPEACTBA DKCIUIyaTallMOHHAs JTIOKYMEHTaIlUs
JI0JKHA OBITh YJIO’KE€HA B IOTPEOUTENBCKYIO Tapy BMecTe ¢ u3aenueM. Ha Bepx-
HUH CJION MPOKJIAJOYHOTO MaTeprala YKIAJIbIBAETCS TOBAPOCONPOBOAUTENbHAS
JIOKyMEHTAIUS: YIAaKOBOYHBINA JTUCT U BEJIOMOCTh YMakoBKU. Ha ynmakoBO4YHYIO
Tapy HaKJIEHBAECTCS JTUCT MPOBEPKH YIIAKOBKH, COIEPKAIMI TaHHbIE O M dpe u
HOMEpE u3Jenus, (aMUINIO YIIaKOBIIMKA, J1aTy YIMAKOBKH, (PaMUIHIO KOHTPO-
nepa OTK, nary npoBepku. JIMCT MOANMCHIBAETCA YIAKOBIIUKOM U KOHTPOJIEPOM
OTK, nocne gero craButcs mramn OTK.

K xaxmoMy uznenuro mpuiiaraercst nacnoprt (tTabnuua 4).

Ta6nuna 4 — Kommiekt nocraBku npudopa

HaumeHoBaHue Oo6o3HaueHune Koawe- IIpumeyanue
CTBO
TpexkaHaJIbHBIA U3MEPHUTEID COOTBETCTBEHHO
roxa SmartTGM-ER03] 2035315174.426439.001 1 saxasy
[TacniopT usgenus 2035315174.426439.001 I1C 1
PykoBozactBo no skcruryatanuu | 2035315174.426439.001 PO 1
Komnonka (2 koHTaKTa) I15EDGK-3.81-02P 1
Konozaka (2 koHTaKTa) 15EDGK-5.08-02P 3
Kononaka (4 koHTaKTa) I5SEDGK-5.08-04P 1
DIN-peiika NS35\7,5 110 3aKa3y

Jluct
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Tloamn. u nata

Wus. Ne ny0ir.

o

Bsam. 1us.

ITonm. un nara

Nus. Ne mom.

1.6. ®opma 3aka3za

O6o3HaveHue Mpu 3aKase:

Tpexkananbublii n3Meputens Toka GOLENISHCHEV ELECTRONICS
SmartTGM-ERO3I

[TosicHeHue kK 0003HAYCHUSIM:

1) SmartTGM — moaenb u3MepuTenen-npeoodpazoBaTeei;

2) E —mnopnepxka Ethernet;

3) R —nonnepxka unrepderica RS-485;

4) 03 — KOIMYECTBO KAaHAJIOB U3MEPEHUS;

5) I—usmepsaemas BenuurHa (TOK).

Jluct
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Tloamn. u nata

Wus. Ne ny0ir.

Bsam. aB. Ne

ITonm. un nara

Nus. Ne mom.

2. UCIIOJIb30BAHME 110 HABHAYEHMUIO
2.1. DkcmiIryaTallMOHHbIE OTPAHUYCHUSA

YcnoBus nmpuMeHeHus: mpuodopa AOKHBI COOTBETCTBOBATh ycnoBusiM C3
o 'OCT P 52931 gns wznenuit ucnonHenuss Y XJI 3.1 15150. Oxkpyxkaromias
cpena A0bKHA ObITh HEB3PBIBOOIACHOM, HE COJIEPIKaIei TOKOIIPOBOSIICH MBUIH,
arpecCUBHBIX I'a30B U MMAPOB B KOHLEHTPALUAX, Pa3pyLIAIONINX MaTepUaIbl IPH-
0opa, HETOKCUYHOM, HE paJUOAKTUBHOM;

[IpuBeneHbl OCHOBHBIE 3KCIUTyaTallUOHHBIE MapaMeTpsl (Tadnuia 5).

Tabnuma 5 — YcmoBus 3KCILTyaTaliuy npuoopa

IHapamerp 3HaveHue

TemnepaTypa okpy>karo1iero Bozayxa, °C —40...+50
OTHOCHUTENBHAS BIAXKHOCTh BO3AyXa, %o 5...95
ATmochepHoe nasienue, klla 84...106,7
[To ycTOMYMBOCTH K KIMMaTUYECKUM BO3IEMCTBUAM IPH SKCILTya-

C3
Talli COOTBETCTBYET rpynne ucnoiaHenus, no 'OCT P 52931
[10 yCTOMYMBOCTH K MEXaHUYECKHUM BO3IEUCTBUAM IIPHU DKCILITyaTa-

L3
1y coorBeTcTByeT rpyne, no 'OCT P 52931
CreneHp 3auThI OT ObUIM U Biiary, 1o I'OCT 14254 1P30

2.2. IToAroToBKa K MCIOJIb30BAHUIO

N3pnenue moimHOCThIO TOTOBO K MCIOJIB30BAHUIO 110 3aBEPIIEHUI0 MOHTAX-
HBIX U ITyCKO-HaJaJ04HbIX padoT. MOHTaX JaTUMKOB C UHTEPPEHCOM «TOKOBasI
HETJIS» OCYLIECTBIISETCS COIJIACHO CXEME JIEKTPUUECKUX MOIKIIF0OUEHUH (TIpuio-
xenue A, pucyHok 1). [loakmrouenne npudopa x IIK/TTJIK o untepdeiicy RS-
485 Takxe BBIMOIHAETCA COTJIaCHO CXEME JIEKTPUUYECKUX MOJKIIOUeHUH (mpu-
JIO’)KeHHE A, PUCYHOK 2). YCTpOICTBO HauMHaeT paboTy cpazy IpH Mojaye
HaIpsHKeHUs MuTaHus. Bpemst nuHunmanu3anuu nporpaMmMel IpuOopa MOKET CO-
CTaBUTH JI0 5 C, MOCJIE Yero MpuOOp HAaUMHACT MPOBOIUTH U3MEPEHUs U 00pada-
TBIBATH MTOCTynaromue 3anpockl. [Ipu yenemnon nanumanuzannu [10 ceetoamon

«CETb» BBINOJHUT TPU KOPOTKUX MHUTAHHUS, JJIUTEIBHOCTHIO 0,5 ¢ KaxKI0€.
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Tloamn. u nata

Wus. Ne ny0ir.

Bsam. aB. Ne

ITonm. un nara

Nus. Ne mom.

2.3. Mepbl 0€301aCHOCTH

K ycranoBke, HacCTpolKe M TEXHUYECKOMY OOCITY>KUBAHUIO 000PYAOBaHUS
JIOTTYCKAIOTCS TOJIBKO JIMIA ¢ KBATM(DUKAITMOHHOM TPYIITION 10 TEXHUKE Oe301ac-
HOCTH HE HIMKE TPEThEH, MPOIIEIINE COOTBETCTBYIOIIEE 00YyUEHUE U MOTYUHB-
IMe yJAOCTOBEPEHHE. Y CTaHOBKA MPUOOPOB JOJKHA MPOBOAUTHCA B MOMEIIE-
HUSIX, COOTBETCTBYIOIIUX TEXHUYECKUM XapaKTEPUCTUKAM, YKA3aHHBIM B HACTO-
AieM pykoBojacTBe. Kpersienue kopmyca npu0opa JT0KHO OCYIIECTBIIATHCS C
Y4ETOM €ro KOHCTPYKTHUBHBIX ocoOeHHocTeil Ha DIN-peiiky. Bo Bpems ycra-
HOBKH IIpUOOPHI HE TOJDKHBI MOJBEPraThcsi BUOpausM u ynapam. Heooxoammo
o0ecreuuTh NMOAKII0YeHUE ncTounnka oecniepedoitnoro nutanus (UBIT) mkada
K cetu 220B, 50"y qy1s 6;10Ka uTaHus mpudopa. i 3Toro B rpynmnoBOM IIUTE
JIOJKEH OBITh PEyCMOTPEH OHO(a3HbIN aBTOMAT TPEThEH KaTerOpHUH AJIEKTPO-
nUTaHus ¢ notpedasieMoid MouHOCThIO 0,5 kBT. MeTtamnueckuii Kopiyc 1ika-
(0B OJKEH OBITh 3a3€MJIEH, a KJIEMMBbI «3eMJIs MOJKIIOYEHBI K IIIUHE 3a3eMIle-
HUs. 3alUTHOE 3a3eMJICHUE JIEKTPOOOOPYAOBAHMS JOJKHO BBIMOJIHATHCS B CO-
orBeTcTBUM ¢ TpeboBanusmu [1YD, CII 76.13330.2016, I'OCT 12.1.030 u Tex-

HUYECKOU IOKYMEHTAlMeW MPOU3BOAUTENS, C CONMPOTUBIIEHHEM HE MeHee 4 OM.

2.4. Pabora ycrpoiicTBa

Jist paboTel ¢ mpubopom HeoOxoaumo 3HaTh Modbus RTU ID (o ymou-
yaHuto 3HaueHue 1). CBsA3b ¢ yCTPONCTBOM OCYIIECTBIISICTCS Yepe3 COOTBETCTBY-
ot naTepdeiic mo mporokory Modbus RTU, Modbus TCP. Paccmotpum mpu-
Mep pabOThl yYCTPOHCTBA C OTKPBITHIM TPOTPAMMHBIM  OOECTICUCHHUEM
QModMaster mnsa IIK [2] (pucynok 5). Mcnonb3oBanue mpoTokoioB Modbus
RTU u Modbus TCP no3BossieT uHTErpupoBaTh IprOOP B CYIIECTBYIOMINE MTPU-

JIOKCHUA N CUCTEMbI TCXHOJIOTHYCCKOT'O KOHTPOJIA.
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& OModMaster — »

File Options Commands View Help

v a2 - C D AH TE4D 0O
Meodbus Mode RTU - Slave Addr 1 - Scan Rate (ms) 1000
Function Code Read Helding Registers ((x03) -~ Start Address 1 v |Dec ~
Mumber of Registers 7 = DataFormat Dec ~  Signed []

- - - - - X X %

@ RTU: COMY | 9600,8,1,None Base Addr: 1 Packets : 0 Endian : Little Errors: 0

Pucynok 5 — Uurepdeiic mporpammel QModMaster

[Tpu noaxmtouenuu k [1K yepes USB unrepdeiic 8 OC Microsoft Windows

Tloamn. u nata

HEO0OXO0JIMMO HAUTH YCTPOUCTBO B JUCIIETUEPE YCTPOUCTB (pUCyHOK 6). OHO Oy-

JIET 0TOOpaXkaThes Kak nocienoBarenbHbii COM-oprT.

% [ucnetuep ycrpoiicts — O X
®aiin  fJeiictene  Bug  Cnpaeka
a2 T E HE = B EXE

> [3 fatunkn

Wus. Ne ny0ir.

) wm ANCKOBBIE yCTpOICTER

> | 3eykoesle urpossie v BugecycTpolicTea

> E2 Knasuatypel

> B* KomnowenTs! nporpammHore obecnedeqnn
» [ Kowmnerotep

> = Kontponnepe: IDE ATA/ATAPI

> @ KowTponnepw USB

> & KoHTponnep 3anomMuHaoLLmx yCTpoicTs
> O Monutope

o

Bsam. 1us.

> @ Meiwm w nhbie yrassisatowme yoTporicTea
> W Obwvextoi obpaboTkm seyka (APO)

» 1= Quepeam nevatn

> @ Mepenochbie ycTpoiicTea

~ g Mopte (COMn LPT)

> = Mpuntepsl

> | Mporpammiele ycTpoicTea

> [} Mpoueccope

ITonm. u nara

> [0 Cetesbie aganTepel
> i3 CucremHeie ycTpoiicTea
> {#fi) Ycrpoiicrea HID (Human Interface Devices)

Pucynok 6 — Ilouck ycrpoiicta B gucneryepe ycrporcts OC Microsoft

Windows

Jluct

Nus. Ne mom.

2035315174.426439.001 PO
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Tloamn. u nata

Wus. Ne ny0ir.

o

Bsam. 1us.

ITonm. u nara

Nus. Ne mom.

3amaauM napameTpbl MOIKIIOUYEHHS YCTPOCTBa (PUCYHOK 7).

[] Modbus RTU Settings et
Serial device COM

Serial port Sl -
Baud
Data Bits a w
Stop Bits 1 ~
Parity Mone w
RTS Disable ~

Cancel

Pucynok 7 — 3aganue napaMeTpoB noAkioueHus ycrporcrsa k [IK uepes un-

teppeiic USB

[ToakimroYnM yCTpOHCTBO, CUMTAEM MapaMeTPhbl HACTPOESK (PUCYHOK §).

w OModMaster = *

File Options Commands View Help

F EE IO C B A EH % =241 0 0

Modbus Mode FTL Slave Addr - Scan Rate (ms) 1000 -

Function Code  Read Helding Registers (003) -~ Start Address 1 - Dec -

Mumber of Registers 7 5 DataFormat Dec - Signed [J

1000 1000 1000 1 1 1 1 X X X

@ RTU:COMS | 9600,8,1,Mone Base Addr: 1 Packets: 1 Endian : Little Errors: 0

Pucynox 8 — Pesynbsrar urenus Holding-peructpos nmpubdopa

2035315174.426439.001 PO

113m

JIuct

No nokym. Ilogn. | Jlara
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Tloamn. u nata

Wus. Ne ny0ir.

o

Bsam. 1us.

ITonm. u nara

Nus. Ne mom.

Jlnst pa6oTsl o ipotokosty Modbus TCP ycTpoiicTBO AOJKHO OBITH MOJI-

KIItoueHo k cetu yepe3 unrepdeiic Ethernet/Wi-Fi [3]. ns paboTsl mo mporo-

koiry Modbus TCP neo6xoaumo 31aTh Modbus ID yctpoiictBa, a Takxke ero IP-

aapec. Y3Hath [P-agpec ycrpoiicTBa MOKHO ¢ TOMOIIBIO IPHIIOKEHUST POyTEpa,

IP-ckaHepa. BbIoJIHUM HacCTPOMKY CETEBOTO MOJKIIOUEHUS (PUCYHOK 9).

Slave [P

B Modbus TCP Settings

192.168.000.190

Pt

TCP Port 502

Cancel

Pucynok 9 — 3aganue napametpoB noAkitoueHus ycrporcrsa k [IK uepes

JIOKAJIbHYIO CCTh

[IpounTaeM n3mMepeHHbIC 3HaUEHUS TOKa (prucyHoK 10).

a=* OModMaster _ %
File Options Commands  View Help
X E 2B C D AEH P20 000
Modbus Mode TCP UnitID 1 5 ScanRate(ms) 1000 -
Function Code Read Input Registers ((m(d) ~  Start Address 1 - |Dec ~
Mumber of Registers § » DataFormat Float -~ Precision 3 =
25.1]]1 13? -1.956561E-05 -0.0002096316 x X X X X X X

@ TCP:192.168.000.190:502 Base Addr: 1

Packets: 1 Endian : Little Errors: 0

Pucynoxk 10 — Pe3ynbraT ureHus Input-peructpoB H3MepeHHbIX 3HAYEHUI TOKA

no nporokoiy Modbus TCP

113m

JIuct

No nokym. Ilogn. | Jlara
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Tloamn. u nata

Wus. Ne ny0ir.

Bsam. aB. Ne

ITonm. un nara

Nus. Ne mom.

N3mepeHHoe 3HaUeHHEe TOKA MOXKHO MO CleAyoliei popmyiie npeodpaso-
BaTh B BEJIMYUHY, U3MEpsieMyto AaTuukoMm (1):

I, — L,;
Psz—mm(Pmax_Pmin)_*‘Pmin (1)

Imax - Imin

P — u3mepsieMasi 7JaTYMKOM BeJIMUMHA (€11. U3M.), I, — U3BMEPEHHOE 3Haue-
HUE TOKa Ha kaHaie (MA), I,,;, — HXKHAS TpaHUIIA AHarna30Ha BBIXOJHOTO TOKA
natuuka (MA), ;4 — BEPXHSSL TpaHMIA IMANa30HA BBIXOJHOTO TOKA JIaT4yMKa
(MA), Ppip — HWKHSSA TpaHMIA JTMANla30Ha W3MEPEHHM BEJIMYMHBI TaTYUKOM
(en. u3M.), Py, qx — BEpXHSIA TPAaHUIIA TUAMTa30HA U3MEPEHUIM BETUUMHBI TATYNKOM
(em. uzm.).

PaccmoTpum nipuMep u3MepeHus TeMIepaTypbl JaTYUKOM C TOKOBBIM BBbI-
xoa0M 4...20 MA (mu1s1 ©U3MepeHHOro 3HaueHus Toka 11,9 MA), nuana3oH uzme-

penuii kotoporo —30...+55 °C (2).:

_11,9MA—4MA
20 MA — 4 MA

(55°C — (=30°C)) + (=30°C) = 12,0°C )

Takum 00pa3oM, MOKHO BBHITIOJTHUTh KOHBEPTUPOBAHUE U3MEPEHHOTO 3HA-
YEHUS TOKA JaTYMKa B U3MEPSIEMYIO UM BEIIUUYHUHY.

Jlnst paGoThI C YCTPOMCTBOM MPUBEACHBI OCHOBHBIE aJlpeca PEerucTpoB U
HacTpanBaeMble mapaMeTpsl (npuioxenue b, Tabmuipr 1-3).

Cxema mHAWKAIMU TIpeAcTaBisger coooi asa ceeroanona: «[IMTAHUE»
kpacHoro npera u «CETb» (OecnpoBogHOE MOIKIIOYEHUE) CHHErO I[BETA.
Pexxumbl mHIUKAIMU MpHUBEACHBI HIDKe (Tabmuma 6). B Bepcum Mukporpo-
rpammbl «1.0» cBetonnon « CETbhy He ucnonb3yercs.

Tabnuma 6 — Pesxxumbl HHAMKAMY TprOOpa

CoCTostHIe MOTYJISI Cseroamnon Csetoamnon
y «[MUTAHUE» | «CETh»
SmartTGM-ERO03I BrIkITIOUEH BBIKJIFOUEH BBIKJIIOUEH
SmartTGM-ERO3I BkitoueH, 6ecripoBoiHasi CETh BBIKIIIO- .
KpaCHbIN BBIKJIIOYEH
JeHa
SmartTGM-ERO31 BkmroueH, 6ecipoBogHasi CE€Th BKIIIO- KDACHBII MHUT A0
YeHA U UJET MOUCK OeCIIPOBOAHON CETH p CHUHUI
SmartTGM-ERO031 BkmroueH, 6ecipoBogHasi CE€Th BKIIIO- o o
KpaCHBIN CHHHH
YeHa M MOJKJII0UYEeHA K TOYKE JOCTYyIIa
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Tloamn. u nata

Wus. Ne ny0ir.

Bsam. aB. Ne

ITonm. un nara

Nus. Ne mom.

2.5. O0HOBJIEHHE MUKPONIPOrPaMMBbI IPUOOpa

[lepeBoa mpubopa B pekuM 3arpy3Ku: IMpU BKIOYEHHOM MPUOOpE 3a3KU-
MaeM KHOIKY «3AI'PY3KA», He oTniyckas ee AesiaeM KOPOTKOE HaXKaTHe KHOIIKH
«CBPOCy, nocne yero ornyckaeM kHonky «3AI'PY3KA» [4]. IIpubop nepese-
JieH B pexxuM padotel 110.

OOHOBJICHHE MUKPOIPOTPAMMBI MPUOOPA OCYIIECTBISIETCS] C MTOMOIIBIO
IPOrPaMMHOTO oOecrieueHus LTSI MUKPOKOHTPOJUIEPOB ESP32
Espressif Systems Flash Download Tool, nis padoter kotopoii Tpedyercs 11K ¢
YCTaHOBJICHHON omepaiinoHHoi cucremord Microsoft Windows [5]. IIporpamma
SBJIIETCS] TIOPTATUBHOM (yCTaHOBKA HE TpeOyeTcs), CKauuBaeM €€ ¢ o(uIualb-

HOTO caiiTa M pacrakoBbIBaeM apxuB (pucyHok 11).

flash. downkoad toc! x4 - a

®1, .8

o 1210
o5 D pams

P L LR A R

Pucynok 11 — PacnakoBaHHBIN apXWB C YTHJIMTOM JJIsl 3arpPy3KA MUKPOIIPO-

rpammbl B ESP32

3anmycTuM HCHOJHsAEMbIN (aitn mporpamMmel. [Iporpamma OTKpbIBaeTCs B
JIBYX OKHax: rpadudeckuii uHTepderic 11 ykazaHusi HACTPOEK 3arpy3Ku, a TAaKKe
KOHCOJIb JIJIs1 OTOOpaXEHUs OLIMOOK M COCTOSTHUS 3arpy3KHu. YKa)KeM MapaMeTphl

3arpy3Ku MUKpornporpammsel npudopa (pucyHok 12). Kmem OK.
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Tloamn. u nata

Wus. Ne ny0ir.

o

Bsam. 1us.

ITonm. un nara

Nus. Ne mom.

=

C:\Users\golen\OneDrive\Pabi X

B DOWN...

ChipType:

WorkMode:

LoadMode:

Pucynok 12 — OTKpbITOE OKHO ITPOTrpaMMBbI
CkaunBaeM ¢ 0QUIMAIBHOTO PETO3UTOPUS AKTYalIbHYIO BEPCUI0 MUKPO-
nporpaMmmsl npubdopa. BeidbepeM B nporpamme (aiis ¢ pacmmpenremM *.bin MUK-
pOIIPOrpaMMBbl, HACTPOEM MapaMeTphl 3arpy3ku, Bbioepem COM-nopt (mocMoT-
peTh MOXKHO B AMCIIETYEPE 3aau PUOOD), skMeM cTapt. s ¢aiina nporpamMmbl

aapec 0x10000 (pucyHok 13).

B " ESP32 FLASH DOWNLOAD TOOL V3.9.8 — a X

! C:\Users\golen\OneDrive\Pa6i X + -

SPIDownload | chiplnfoDump
test offset : 0 0x0
| case ok

test offset : 32768 0x8000 © [EoRasoinic B - o I
case ok C:\Users\golen\OneDrive\PaBouuti rtition-table.bin .. @ |0x8000
test offset : 65536 Bx10000 C:\Users\golen\OneDrive\PaBounii template.bin .. @ |Di0060
case ok o e
Uploading stub... I:' - |0
Running stub... u - )@
Stub running... (] - @
Changing baud rate to 115200 (m] s
Changed. SPIFlashConfig
NO XMC flash detected! SPISPEED  SPIMODE Detectedinfo
FLASH_CRYPT_CNT @ | ®DoNotChgBin flach vendor:
ABS_DONE_D False (53 | (@ S SEh: 78
Compressed 25952 bytes to 16370... 6.7MHz - LJQ0UT cenes deviD:
Compressed 3072 bytes to 103... DMHz @ DID CombineBin AME
Compressed 2052U48 bytes to 110832... () BOMHz O pouT e
() FASTRD
is stub and send flash finish
DewnloadPanel 1
AP: 8313BF321551 STA: 8213BF221550
FINISH  g7: 88138F821552 ETHERNET: 88138F821553
SRk
COM: G -
START sToP ERASE o |
BAUD: 195200 -

—]

Pucynok 13 — Hactpoiiku 3arpy3Kku u yCIenHoe 0OHOBIEHUE MUKPOIIPO-

rpaMMmbl Ipudopa
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Tloamn. u nata

Wus. Ne ny0ir.

Bsam. aB. Ne

ITonm. un nara

Nus. Ne mom.

[Tocne 3aBepiieHus 3arpy3ku HeoOXoauMo HaxaTth KHONKY «CBPOCy,

puoOp roTOB K padore.

Ilpumeuanue: npu OOHOBIICHWW TIPUIOKEHHUS O€3 HaXaTUs KHOIKU
«ERASE» B Espressif Systems Flash Download Tool Tekymue nmapameTpsl B pe-
ructpax Holding coxpansitorcs. [Ipu nomnom ctupanun FLASH-namsiti yctpoii-
ctBa nocie ooHoneHus [10 ycranaBnuBatotces B peructpsl Holding 3Hauenus o

YMOJTYAHHIO.
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3. TEXHUYECKOE OBCJIY KUBAHME
3.1. O0mue ykazanusi

Pexomenmyercs mepuoandeckoe TUCTAaHITMOHHOE HAOII0IeH e 3a paboTo-
CITOCOOHOCTBIO U3/ACIHS TTOCPEICTBOM coBMecTHMOTO I10.

PexoMeHtyeTcs mepruoANYECKA MPOBOJUTh BHEIIHUI OCMOTP U3ICIUS U
MIPOBEPKY COCTOSIHUS COEIUHUTENbHBIX KalOenel n KoHTakToB. He gomyckaercs
OKHCJICHHS METAJIMYECKHUX ACTaleH U3eIIN.

[Ipu BHEIIHEM OCMOTpPE PEKOMEHIYETCSI TPOBEPUTH OTCYTCTBUE MEXaHU-
YECKUX MOBPEKICHUIN KOPITyca U pa3beMOB, OTCYTCTBUE ITPOPHIBOB U ITOPE30B HA
COCTMHUTEIBHBIX KaOeaX, HAISKHOCTh KperuieHus n3aenus. [Ipu Heo6xoaumo-

CTH 3aTAHYTb BUHTOBBIC COCAUMHCHUS, YCTPAHHUTD ITIOBPCIKACHUA KaOeneH.

3.2. IIpoBepka padoTOCIIOCOOHOCTH M31eJIHS

[Tpu mpoBepke pabOTOCIIOCOOHOCTH U3EIHS MPOBEPSIETCS KaueCTBO CBI3U
C YCTpPOMCTBAaMU KOHTPOJIS M TPABWIBHOCTH YIPABJICHHUS TOJKIIOYECHHBIMU
ycTporicTBamu. KputepreM kadecTBa CBsI3H SIBISICTCS] OTCYTCTBUE MOTEPH MIPH Tie-
penade naHHbIX. Eciii pe3ynbTaThl TPOBEPKH HEYIOBIECTBOPUTEIbHBI, HEOOXO-
JTUMO OTIPEACIIATh MPUYUHY HEUCTIPABHOCTH (ITOBPEKICHHBIC KaOems WM KOH-

TaKTbl, OTKAa3 U3/EIUS U TIP.) U IPUHATH MEPHI IO YCTPAHEHUIO HEUCTIPABHOCTH.

3.3. Texkyumuii peMOHT
PeMOHT n3nenus Npou3BOAUTCS HA MPEANPUATHH-U3TOTOBUTENIE B IEPUOJL

rapaHTUHHOIO CPOKA AKCILTyaTaluu.

Jluct

2035315174.426439.001 PO

113m

JIuct

No nokym. Ilogn. | Jlara

23




Tloamn. u nata

Wus. Ne ny0ir.

Bsam. aB. Ne

ITonm. un nara

Nus. Ne mom.

4. XPAHEHUE U TPAHCIIOPTUPOBAHHUE

VYcaoBus xpaHeHUs TOJKHBI cOOTBETCTBOBaTh ycinoBusM 3 (C) mo 'OCT
15150-69 nnst uznenuit ucnionHenus rpynnsl Y XJI 3.1.

XpaHeHue u3Aenus He0OXOAUMO OCYHIECTBIISTh B 3aKPBITBIX CKIIAJCKUX
MOMEIIECHUSIX B YIIAKOBKE MPEANPUATUA-U3TOTOBUTENS MIPU TEMIIEpaType OT MU-
Hyc 30 °C no mitoc 60 °C 1 OTHOCHUTENBHOM BIAXHOCTH BO31yXa oT 5 10 95 %
(6e3 KOHJIeHCaIuH BJIary).

B nomenienuu He AOMKHO OBITh TOKOMPOBOSIIEH MBUIH, KUCIOT, HIEI0-
Yell U APYTUX arpeCCUBHBIX BEUIECTB.

N3pennre MoKeT TPaHCIIOPTUPOBATHCS BCEMU BUIAMU KPBITBIX TPAHCIIOPT-
HBIX CPEACTB B COOTBETCTBUU C MpaBUJIaMHU, JCHCTBYIOIIMMHU HA JAaHHOM BHJIE
TpaHCIIOPTA.

TpancnopTHUpOBKa MPOBOJUTCSA B YIAKOBKE MPEINPUATHUS — U3TOTOBUTEIIS
WJIU Tape, UCKITI0YAIOIe MEXaHUUECKUE TTOBPEXKACHUSI COCTAaBHBIX YacTel n3jie-
TS

Bo BpeMsi TpaHCIOPTUPOBKH Tapa M3JEIUsl JO0JKHA ObITh 3alllMIlEHAa OT

BO3JIEHCTBUS aTMOC(EPHBIX OCATKOB, YIaPOB M TOTYKOB.
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5. YTUJIN3ALUA

YTunuzanusa (nepeniaBka, 3aX0pOHEHHE, Mepenpoiaxa) Npou3BOJUTCS B
nopsiake, ycraHoBieHHOM 3akoHamu PO ot 22 asrycra 2004 r. No 122 @3 «O6
oxpaHe atMocgepHoro Bo3ayxa», oT 10 suBaps 2003 r. Ne 15-®3 «O06 oTxonax
MPOU3BOJICTBA U MOTPEOICHUSA», @ TAKIKE JPYTUMHU POCCUMCKUMH U PETHOHAIb-

HBIMHW HOPpMAaMH, aKTaMH, IIPpaBUJIIAMH, PACIIOPSIKCHUAMUA U IIP., IPUHATBIMA BO

HCITIOJIHCHUC YKA3aHHBIX 3dKOHOB.
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IMPUJIOKEHUA

IHpuioxkenue A. CxeMbl JJIEKTPUYECKUX MOAKIIOYCHUMN
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Pucynoxk 1 — CxeMa noakIr0YeHUs] KaHAJIOB U3MEPEHUs IPUOOopa K JaTUMKaM

Ilpumeuanue: natunk 1 uMeeT MAaCCUBHBIM TOKOBBIM BBIXOJ, JATUHUK 2
MMEET aKTUBHBIN TOKOBBIN BBIX01 (001I1ast 3eMJIsl TUTAHUS U BBIXOTHOT'O CUTHAJIA)
JATYUK 3 UMEET aKTUBHBIN TOKOBBIN BBIXO/l U TaJIbBAHUYECKYIO Pa3Bs3Ky (MUTa-

€TCs OT OTACIABHOT'O UCTOYHHKA HI/ITaHI/ISI).
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Pucynox 2 — Cxema noaxitoueHust mpubdopa mo uarepdeiicy RS-485

K BEAYILIEMY YCTPOUCTBY

IHpumeuanue: mis nonkmodeHus: Kk Beayuemy IIK pekomenayercst wuc-

nojb3oBaHue mnpeodOpaszopatens uHTepdeiricoB USB/RS-485 ¢ ranbpBannueckoit

Pa3Bs3KOM, pU MOIKIIOUYSHUH TPUOOPA KaK BEIOMOTO yCTPOHCTBA TpeOyeTcs 3a-

MKHYTb I€PEMBIUKY KOHTaKTOB 3 u 4 pazpeMa unrepdeiica RS-485 g ucnomns-

30BaHUsl BCTPOEHHOIO0 TEPMHHUPYIOIIErO pe3uctopa. Benyliee ycTponcTBO Ha

[IMHE MOXET OBITHh TOJILKO OHO.
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Ipuaoxenue b. Peructpst Modbus npudopa
Pe3ynbraThl u3MepeHuil Toka XpaHATCsS B ONEPATUBHOM MaMsATH YCTPOM-
ctBa (Tabmmma 1). [Ipu HOpManbHOI paboTe YCTPOHUCTBO BBIAACT TEKYIIHE MOKa-

3daHMUA U3MCPCHHOI'O TOKA KaKJIO0I'0 KaHaJjld, B CJIy4dC BbIXOJa U3 CTPOA U3MCPHU-

TEJIBHOM YaCTH B PETUCTPAX KAXKAOT0 KaHaJla YCTAHABIIMBACTCS 3HAUCHUE —22 MA.

Tabmuna 1 — Kapra peructpos Input npubopa B pexxume Modbus slave

Konunue-
Tun
Ajapec | cTBO peru- Perucrp AHHBIX Onucanne
CTPOB 8

3uauenue 3HaueHue U3MEPEHHOI0 TOKa

0x00 2 fp32 . .
x ?2?:?;?{123201 p (MA). Iopsaok little-endian.
Suauenme 3HavueHHe U3MEPEHHOI0 TOKa

2 2 fp32 ) .
0x0 ?jﬁi’( 21:122202 p3 (MA). Iopsnok little-endian.
3uaenme 3HaueHue U3MEPEHHOT0 TOKa

0x04 2 fp32 . .
x fgr:i?:;zg% p (MA). ITopsaok little-endian.

OCHOBHBIE HacTpauBacMbI€ MTapaMETPbl XPAHATCA B SHEPTOHE3aBUCUMOM
namatu (Tabauuel 2, 3). [Ipu nepenaye HOBBIX MapaMeTPOB OOHOBJICHHbBIE 3HaYE-
HUSl cpa3y 3alKChIBAIOTCS B YHEProHE3aBUCHMYIO HamsTh. [locie oOHOBIEHMS

Modbus ID Heo6X0auMO BBIOTHUTH MEPEMOAKIIOUEHUE MPUOopa K BEAyIIEMY

YCTPOWCTBY.
Tabnuna 2 — Kapra peructpoB Holding npubopa B pexxume Modbus slave
Kounue-
Tun
Azpec | CTBO peru- Perucrp AHHBIX Onucanne
CTPOB
TTepnoa oBHOBICHMS [Tepnon 0OHOBICHUS U3MeE-
0x00 1 nokasammit kanama | B | uintl6 t | PO HOrO SHAUCHHIA Toka (ve),
CLHCTDAX — | nnama3oH 3HayeHuit: 100-
P p 10000. ITo ymomuanuto 1000.
TTepnoa oBHOBICHMS [Tepnon oOHOBICHUS U3MeE-
0x01 1 nokasanmit kanama 2 B | uintl6 t | POLOrO SHAUCHHIA Toka (ve),
CLHCTDAX — | nnama3oH 3HayeHuit: 100-
P P 10000. ITo ymomuanuto 1000.
TTepoa oBHOBCHMS [Tepnon 0OHOBICHUS U3MeE-
0x02 1 nokasaHuil kanana 3 B | uintl6 t | PO nor0 SHARUCHIL ToKa (vc),
CLHCTDAX — | muama3oH 3Hauenuu: 100-
Peruetp 10000. TTo ymomaasmio 1000.
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OxkoHyaHue npusioxxeHus b

Tabmuma 3 — Kapra peructpo Holding mpubopa B pexume Modbus slave

(TpoomKeHuE)
Koumnue-
Anpec | cTBO peru- Peructp Tun Onucanune
P JAAHHBIX
CTpOB
lapaMerD VenelHe s Pa3mep BbIOOpKH NOKa3aHUN
0x03 1 P pvy pel uintl6 t | ALII, nuana3on 3Ha4YeHwMi: 1-
MoKa3aHui kaHana 1
32. Ilo ymonuanuio 1.
TaPaMETD Vehe THeHIs Pa3mep BbIOOpKH NOKa3aHUN
0x04 1 P puy peld uintl6 t | ALII, guama3on 3HavYeHUi: 1-
MOoKa3aHui KaHasa 2 -
32. Ilo ymonuanuio 1.
apaMeTh veDeTHeHIs Pa3mep BeIOOpKHM TTOKa3aHUI
0x05 1 P P yepea uintl6 t | ALII, nuana3on 3Hauenwuii: 1-
MOKa3aHui KaHana 3 -
32. Ilo ymonganwuto 1.
Modbus ID ycrpoiictsa. 1o
0x06 1 Modbus ID npubopa uintl6 t YMOJTAAHHIO I, Auanason sia-
yeHuit: 1-127.
ITo ymonuanwuto 1.
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JIuct peructpauuu U3MEHEHUI

Howmepa nucros

Bcero Bxomsammuii Ne
Usm JHMCTOB Ne nokym. COmpOoBo- Momn. | Mata
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