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BHUMAHUE! BCE TPEBOBAHUA PYKOBOOCTBA MO 3KCIMIYATAUUU OBA3ATEINbHbI ONA
BbINOJNIHEHUA!

NMPEAOCTEPEXEHUE - HA KIEMMAX W BHYTPEHHUX QJ3JIEMEHTAX W3OENUA
A NMPUCYTCTBYET OMNACHOE AJ1A XKU3HU HAMNPAXXEHUE.
ONA OBECMNEYEHMA BE3OMACHOW 3KCMNYATALUMW WU3OENUA KATETOPUYECKU
3AMNPELLAETCA:
— BbIMNOJIHATL MOHTAXHbBIE PABOTbl WU TEXHUYECKOE OBCIYXUWBAHUE BE3
OTKIMKOYEHUA U3OENUA OT NUTAIOLLEWN CETU;

— CAMOCTOATENbHO OTKPbIBATb U PEMOHTUPOBATb U3OEJUE;
— 3KCNMNYATUPOBATb U3OENTUE C MEXAHUYECKMMU NOBPEXOEHUAMU KOPMYCA.
HE OOMYCKAETCA NONAOAHUE BOAbl HA KIEMMbI U BHYTPEHHUE SNTEMEHTbLI U3OEJNUA.
Mpun akcnnyaTaumm n TeXHUYECKOM O6Cny)XXMBaHUM HEOGXoAMMO cobnogaTb TpeboBaHus
HOPMaTUBHbIX JOKYMEHTOB:
«lMpaBuna TeXHUYECKON IKCNIyaTaLmumn 3NeKTPOyCTaHOBOK NoTpedutenen»,
«lMpaBuna TexHUKM 6€30NacHOCTM NPMU IKCNNyaTauum ANEeKTPOyCTaHOBOK NoTpedbutenen»,

«OxpaHa TpyAa npu aKkcnnyaTaumum aNeKTpoyCTaHOBOKY.

Mogknio4veHue, perynmpoBKka U TeXHU4Yeckoe OGCHY)KVIBaHI/Ie n3genunsa AOOJMKHblI BbIMNOJTHATbLCA
KBanVICbVIIJMpOBaHHbIMVI cneunanucrtamum, U3y4YymBlwlnMmn HacTosilee PYKOBOACTBO no aKcnnyatTauunu.

Mpun cobnopeHun npaBun aKcnnyarauun n3genuve 6e3onacHoO ANns UCNOJIb30BaHUA.

NOVATEK-ELECTRO TP-100M
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HacTosiwiee PykoBOACTBO MO 3KchfyaTauuuM npeaHasHayeHo AN O3HAKOMIEHWsi C  YCTPOWCTBOM,

TpeboBaHMAMM No ©e30MacHOCTW, MOPAAKOM 3JKChnyaTtaumm n obcnyxmBaHus LUMPOBOro TemnepaTypHOro
pene TP-100M (ganee no Tekcty «unsgenune», « TP-100M»).

N3penuve cooTBeTcTBYET TPpEBGOBAHNAM:

OCTY EN 60947-1:2017 MNpucTpoi KOMNEKTHI po3noAinbyi HU3bKOBONbTHI. YacTuHa 1. 3aranbHi npaBuna;
OCTY EN 60947-6-2:2014 Tlepemukad i KOHTporep HWM3bKOBOMNbTHI. YacTuHa 6-2. YcTaTKyBaHHS
6aratodyHKUinHe. MNpUCTPOi NepeMmnKaHHsi KepyBaribHi Ta 3aXUCHI;

OCTY EN 55011:2017 EnektpomarHiTHa cymicHicTb. O6GnagHaHHS NpPOMMUCIIOBE, HayKOBe Ta Mean4He
pagioyacTtoTHe. XapakTepuUCTUKN eneKkTpoMarHiTHUX 3aBad. Hopmu i MeToau BUMIpHOBaHHS;

OCTY EN 61000-4-2:2018 EnektpomarHiTHa cyMmicHicTb. YactuHa 4-2. Metogn BunpoOyBaHHS Ta
BMMIiptOBaHHS. BMNpoOyBaHHsS1 HA HECMPUNHATAMBICTb 40 €NEKTPOCTaTUYHUX PO3PSIAIB.

BpeaHble BellecTBa B KONMYECTBE, NPEBbILLAOLWLEM NPeaebHO AOMNYCTUMbIE KOHLIEHTPaLMKN, OTCYTCTBYIOT.

1 HABHAYEHUE

1.1 HasHa4yeHue nsgenus

TP-100M saBnseTcs MUKPONPOLECCOPHbIM YCTPOMUCTBOM, NpefHasHayeHHbIM ANS U3MepPeHUs M KOHTPOond
TeMMepaTypHOro pexmma cyxoro TpaHcopmaTopa Mo YeTblpeM AaTyuMkam, NogkryaemMbiM no ABYX - UMu
TPEXNPOBOAHOMN CXeMe, C nocnegywwmm oTobpakeHmeMm TemnepaTtypbl Ha guchniee M Bbldayen CuUrHasnos
TPEBOrv NPU BbIXOAE KaKMX-NMOO NnapamMeTpoB 3a YCTAHOBIIEHHbIE NPeaensl.

N3penune Takke MOXeET NPUMEHATLCA ANSA 3aWunThl ABUraTenen n reHepaTopos.

B nsgenuu npegycMOTpeHO yHueepcasibHoe nuTaHne oT 24 o 265 B (nepemMeHHOro nnm rnocTossHHOro
Toka) n nogkntodeHne k cetn EIA/TIA-485 no npotokony MODBUS RTU / ASCII.

C nsgenvem MoryT NpUMEHATLCA crieaytoLmne TUnbl TemnepaTypHbIX 4aTYUKOB:

— PT100 — nnaTMHOBbLIN gaT4MK C HOMUHaIbHbIM conpoTuerieHem 100 Om, npu 0 °C;

— PT1000 — nnaTMHOBbLIN gaT4mK C HOMUHaNbHbIM conpoTtuerieHem 1000 Om, npm 0 °C;
— PTC1000 (EKS111) — gatymk ¢ HoMUHarnbHbIM conpoTusnexHem 990 Om, npu 25 °C;
— PTC (minika) — xonogHoe conpoTusneHne gatymka 20-250 Om.

1.2 OpraHbl ynpaBneHusi, rabapuTHble U YCTaAaHOBO4YHbIE pa3Mepbl
1.2.1 NabapuTHble 1 ycTaHOBOYHbIE pa3mepbl TP-100M
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PucyHok 1.1 — MabapuTHble 1 yCTaHOBOYHbIE pa3mepbl TP-100M

1.2.2 Nnaukaums v opraHbl ynpasneHus
Ha pucyHke 1.2 npuBegeH BHELLHWIA BUA NULEBOW NaHENN n3genvsi.

TP-100M NOVATEK-ELECTRO
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1 2 1 — uudpoBon gucnnen Homepa TekyLlero KaHana
/ oTOOpaXxeHus;
2 — uncbpoBOM AUCNNEN 3HAYEHNS TeMnepaTypsl;
— , 3 — nngukartop BknodeHus pene NMNEPErPEB;

grene T 4 — yHavkaTop BktoueHus pene MPEOYMPEXOEHUE;
[ H °C v 5 — uWHOWMKATOp MporpamMMupoBaHusi  TP-100M,

q 4 HewucnpasHocTu n BkntodeHns perne HEMCINMPABHOCTD

O/ OATHUKA,

w

1

10 \O o O/ 5 6 —kHonka < (BHU3):
S 7 — kHonka “* (BBEPX);
cm» POFPREIR PRI 6 8 — kHonka BBO[] (3anucb u BbIXOog M3 pexuma
9\ // nporpaMMMpoBaHnsi NapaMmeTpoB);
B - G 9 — kHonka MEHKO (Bxoa4 B pexum npocmoTpa U
\@ Q/ nporpaMMMpoBaHnsi NapaMmeTpoB);
10 — HaukaToOp aKTMBHOCTU CBA3N N0 RS-485;

11 — nngukaTop BknoveHus perne OXNAXOEHUE.

PucyHok 1.2 — Jluuesas naHens TP-100M

1.3 YcnoBus akcnnyaTauum
N3penune npeaHasHayeHo Ans aKkcnnyaTaumm B Creayowmnx yeroBusxX:
— TemnepaTtypa oKpyxatwLen cpedbl 0T MUHYC 45 oo +55 °C;
— artmocdepHoe aaeneHne ot 84 no 106,7 klla;
— OTHOCUTENbHAas BIIAXHOCTb Bo3gyxa (Npu temnepartype +25 °C) 30 ... 80%.

BHUMAHMUE! U3pnenue He npeaHa3Ha4YeHo ANA 3KcnnyaTauun B yCroOBUSsIX:
— 3HauuTenbHou BUbpauum 1 yaapos;
— BbICOKOM BMa)XHOCTH;
— arpeccvBHOM cpefgbl C COAEpXaHMEM B BO3QyXe KUCHOT, LWENoYen, U T. M., a Takke CUIMbHbIX
3arpsA3HeHnn (KMp, Macno, nbinb 1 np.).

2 KOMIMJNEKTHOCTDb
KomMnnekTHoCTb n3genusa npmeeneHa B Tabnuue 2.1.

Tabnuua 2.1 — KomnnekTHocTb nagenus

HanmeHoBaHue KonunyectBo, WT.

TP-100M

KpenneHue

YNnoTHUTENb PE3NHOBbLIN

CBbEMHbIN KNEMMHUK

PykoBogcTteo no akcnnyataumun. MNacnopt
YnakoBka

RPN IN P

3 TEXHUYECKUE XAPAKTEPUCTUKU
3.1 OCHOBHbIE TEXHMYECKME XapaKTePUCTUKH
OCHOBHble TEXHUYECKME XapaKTEPUCTUKN N3aenusa npueeaeHsl B Tabnuue 3.1.

Tabnuua 3.1 — OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN

HasBaHue 3HayeHue
HomunHanbHoe HanpskeHue nutanus (=~ ), B 230/ 240
HanpspkeHne, npu KOTOpOM coxpaHsieTcs pabotocnocobHocTb (~ / =), B 24 — 265
YacToTta nutarowen cetu, 'y, 45 - 65
Motpebnaemasn mowHocTb (0T cetn ~230 B), BT, He 6onee 6,0
MoTpebnaemas MOLWHOCTb (OT UCTOYHMKA NUTaHna +24 B), BT, He Gonee 2,2
KonuyecTBo noaknovaeMbIx 4aTYMKOB, LUT. 4

PT100, PT1000,
Tunbl 4aTYMKOB, NCMONb3YEMbIX 451 UIBMEPEHMS TeMnepaTypbl PTC1000 (EKS111),
PTC(minika)*

NOVATEK-ELECTRO TP-100M



MpogomkeHne Tabnuupbl 3.1

HasBaHue

3HauyeHue

Cxema nogKnoyeHnsa 0aT4nMKOB

2/ 3 npoBoagHas

MakcumanbHasa gnvHa npoBoAda Aatymka B 3aBUCUMMOCTU OT CXEMbl BKITIOYEHNA, M

2-X npoBogHasa — a0 5
3-x npoBogHas — go 100

Knacc ToyHoCTHM

0,5

[unana3soH nsmepsiemblx Temnepatyp, °C

PT100 oT muHyc 60 go +300
PT1000 oT MuHyc 60 go +300
PTC1000 (EKS111) oT MuHyc 50 go +120
PTC (minika) ot +60 go +180

LindppoBasa punstpaumns temnepartypbl

€CTb

KonnyecTtBo BbIXOAHbIX pene n Bng KOHTAKTOB, LUT.

4 — nepeknoyarouwme

KOMMyTaLI,I/IOHHbIIZ pecypcC BbIXOAHbIX KOHTAKTOB perie:

— anektpuyeckun pecypc npm 10 A 250 B AC (cos ¢ = 1,0), pas, He MeHee 100000

— anektpuyeckun pecypc 10 A 24 B DC, pas, He meHee 10000

— MexaHW4YecKumn pecypc, pas, He MeHee 10000000
XapakTepucTuka BbIXOAHbIX KOHTAKTOB pene:

—  MakcuMarnbHbI KOMMYTUPYeMbIA TOK Npu ~ 250 B (cos ¢ = 1,0), A 10

—  MakcummarsbHbI KOMMYTUpyembIn Tok npu =~ 250 B (cos ¢ = 0,4), A 6

—  MakcumarsbHbI KOMMyTUpyembii Tok npyn = 30 B, A 3

— MakcummarsnbHas KoOMMyTupyemasi MOLWHOCTb, BA 2500
TecT BbIXOgHbIX pene ecTb
TecT HamMkaummn ecTb
EIA/TIA-485 MODBUS RTU / ASCII ecTb
Bpemsi xpaHeHus OaHHbIX, JIeT, He MeHee 15

HasHaudeHue nsgenus

YcTponcTea ynpasneHus
W pacnpegeneHus

HoMuHarnbHbIN pexxum paboTbl

[MpogomKkMTenbHbIN

CteneHb 3aluThl NNLEBON NaHenu IP64
CTteneHb 3awwmThbl Koprnyca IP20
Knacc 3awuTbl OT NOpaXKeHUs S1EKTPUYECKUM TOKOM Il
Knnmartnyeckoe ncnonHeHne YXI1 3.1
Jonyctumas cteneHb 3arpa3HeHns Il
KaTteropusa nepeHanpsxeHuns Il
HomuHanbHoe HanpsikeHue nsonsauyuu, B 450
HomMmnHanbHOe MMNynbCHOE BblAEPXKMBAEMOE HanpskeHne, KB 25
CeyeHune NpoBOAOB AN NOAKNIOYEHMS K KnemMaMm, Mm? 05-25
MoOMEHT 3aTsXKKN BUHTOB Knemm, H*m 0,4
Macca, kr, He bonee 0,360
FabapuTHble pa3mepsl (OLLUB), Mm 110 x 98 x 96

MoHTax NnpegycMOTPEH Ha NMLEBYI NaHenb wuTa (Lwkada) unm npubopa

W3penne COXpaHAeT CBOKO pa6OTOCI'IOCO6HOCTb npu nobdom NonoxeHun B NPOCTPaHCTBE

* — patumkn PTC (minika) moryT BkntoyaTbCsa nocnegosatenbHo (no 1, 3, 6 wT.)

3.2 NMporpammupyemMblie U UCNONb3yeMble NapamMeTpbl
MporpamMmmMmupyemMble 1 Ucnosb3yeMble NapameTpbl NpuBedeHbl B Tabnvue 3.2.

Ta6nuua 3.2 — NporpamMmmMupyeMble U UCMOSb3yeMble NapameTpbl

YcTaHOBOYHbIE U MuH./
CuYuTbiBaeMble Kon Makc. EEEIERTET OnucaHue napameTpa Anpec
napameTpa ycTaHOBKa Dec
napameTpbl 3Ha4YeHus
O6wme
TemnepaTypa cpabaTtbiBaHus pene
(o]
MpenynpexaoeHne ALr 50/240°C 145 NPEQYNPEXIEHWE 100
OuddepeHunan o OunddepeHuman oTknoyeHns pene
npeaynpexaeHus dFR | 1/200°C 5 NPEQYNPEXOEHWE 101
Temnepatypa cpabaTtbiBaHus pene
[o]
Meperpes ErP 50/240°C 155 NEPELPEB 102
OudbdepeHumnan o OunddepeHumnan oTknoYeHns pene
neperpesa dFt 1/200°C 5 NMEPEIPEB 103
TP-100M NOVATEK-ELECTRO




MpogomkeHune Tabnuubl 3.2

YcTaHOBOYHbIE U
CuYMTbIBaeMble
napameTpbl

Kop
napameTpa

MwuH./
Makc.
3HaYeHus

3aBoackasn
yCTaHOBKa

OnucaHue napameTpa

Anpec
Dec

Pene oxnaxaeHne

FAA

0/3

Pexum pabotbl pene OXNAXOEHUE:
0 — Bceraa OTKIMO4YEHO;

1 — paboTtaet no kaHanam 1, 2 n 3;

2 — pabotaeT no kaHanam 1, 2, 3 n 4;
3 — pabotaet no kaHany 4

104

Bkntoyenune
oxna)aeHus

FOn

30/240°C

130

Temnepatypa BKIOYeHUs perne
OXNAXAOEHUE

105

OudpdepeHunan
oxnaxaeHus

dFF

1/200°C

20

OuddepeHuman oTknoyveHns pene
OXNAXOEHUE

106

3agepxka

dLf

0/300c

3agepkka BKIHOYEHMS BCEX pene npu
BO3HMKHOBEHUW aBapun Nno Temrneparype.

107

HewucnpaBHoCTb
hartyuka

Act

0/2

[dencTeune npu HENMCNPaBHOCTM AaT4umKa:
0 — nHaMKaUUS ¢ BKITKOYEHNEM pene
HEUCMNPABHOCTb OATYUKA,;

1 - n.0 + BKMOYEHUE pene
NMPEAYNPEXOEHME;

2 — n.1 + BkntoveHue pene NMNEPEIPEB

108

MODBUS

Bknioyenune

rSAH

0/2

BkntodeHune (oTkntoveHme) ceasm no RS-485:
0 — OTKITHOYEHO;

1 — BKIHOYEHO;

2 — BKNIOYEHO (YAaneHHoe ynpasneHune
BbIXOAHbIMW pPene Harpysku)

109

MpaeHTndpukatop

FSD

1/247

Homep n3genus (ceteson agpec)

110

Tun

rSc

0/1

Tun npoTtokona: 0 — MODBUS RTU;
1 - MODBUS ASCII

111

CkopocTb

~55

0/3

CkopocTb nepefaym gaHHbIX:
0 — 2400 (6uT/c); 2 — 9600 (but/c);
1 —4800 (but/c); 3 — 19200 (buTt/c)

112

YeTHOCTb

-GP

0/3

KoHTpOrb YeTHOCTM M CTOMNOBbLIE OUTLI:
0 — Hert:1 cTon 6uT;

1 - HeT:2 cTon buTta;

2 — [a: YeT: 1 cTon owurT;

3 — [a: HeveT: 1 cTon 6ut

113

Tanwayt

0/999

3apepxka oteeTa (X200 MKC):
eanHuua 3HaveHna pasHa 200 MKC

114

CucrtemMHble

Pexum nHavkaumm

d5P

0/2

Pexum paboTbl MHAMKaLWK:

0 — oTobOpaxxaeTcs camasi BbiCOkast
Temneparypa ¢ HOMepPOM KaHana;

1 — onepaTtop BPYYHYH NpocmaTpmBaeT
Temneparypy;

2 — noo4yepeaHo € nHTepeanom 4 c,
oTobpaxaeTca TemnepaTypa BKNHOYEHUS
KaHanos

115

TecT pene

ESE

0/4

TecTupoBaHve BbIXOAHbIX pene:

0 — TecTuMpoBaThb BCe pene;

1 — tectupoBatb pene OXNAXAEHUE,;

2 — tectuposartb pene HEUCINMPABHOCTDb
OATHUKA;

3 — Tectuposath pene NMEPEIMPEB;

4 — tectnpoBaTtb pene MPEQYMNPEXOEHUE

116

Maponb

PARS

000 /999

123

000 — naporb OTKIOYEH;
NNN — 3HauyeHue napons

117

C6poc

rSt

0/1

C6poc Bcex HAacCTpoek Ha 3aBoacKMe
YCTaHOBKMU:

0 — He BbINOMHATL cOpPOC;

1 — cOpocuTb BCe YCTaHOBKWN Ha 3aBOJCKME

118

Bepcus

UEF

14

Bepcus mukponporpammel

119

NOVATEK-ELECTRO
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MpogomkeHune Tabnuubl 3.2

YcTaHOBO4HbIE U

MwuH./

Kop 3aBoackasn Appec
CYMTbIBaeMble Makc. OnucaHue napameTpa
napameTpbI napameTpa . . onuug |YCTaHOBKaA Dec
Kanan 1
BKIOYEHME KaHana ch ! 0/1 1 BknitoyeHne (OTKJ'IIOl-I.eHI/Ie) kaHana 1: 120
0 — kaHan oTkIYeH; 1 — kKaHan BKINKYeH
CpaBur wkanbl Ha 3HayeHne CAlL
Kannbposka ch i -30/30°C 0 OTHOCUTENBHO M3MEPEHHON AATYNKOM 121
Temneparypbl
Tun ncnonb3yemoro gaTtyvka:
0—-PT100 (100 Om / 0 °C);
Tun ct | 0/3 0 1 - PT21000 (1000 Om / 0 °C); 122
2 —PTC1000 (990 Om / 25 °C);
3 — PTC (minika).
Makc. kaHana** cn | -99 /999 °C -99 MakcumanbHasa gOCTUrHyTas TemnepaTypa 123
Kanan 2
BKIOYEHMe KaHana che 0/1 1 BknioveHne (OTKJ'IIOl-I.eHI/Ie) KaHana 2: 124
0 — kaHan oTKNYeH; 1 — kaHan BKNOYEH
Kanu6poska cA2 .30/ 30 °C 0 CpaBur wkanbl Ha 3H?qume CA2 oTHOCK- 125
TENbHO U3MEPEHHON OATYMKOM TEMMEPATYPbI
Tun ncnonb3yemoro gaTyvka:
0—-PT100 (100 Om / Q °C);
Tun cte 0/3 0 1 - PT21000 (1000 Om / 0 °C); 126
2 —PTC1000 (990 Om / 25 °C);
3 — PTC (minika)
Makc. kaHana** cnc -99/999 °C -99 MakcumanbHas 4OCTUrHyTast Temneparypa 127
Kanan 3
BKIOYEHMe KaHana ch o/1 1 BkntoueHne (OTKJ‘I}OHIGHVIe) kaHana 3: 128
0 — kaHan oTKN4YeH;1 — KaHan BKIOYEH.
Kanu6poska cA3 .30/ 30 °C 0 CaBur wkanbl |:|a 3Ha4yeHne CA3 oTHocuTENb- 129
HO U3MEPEHHOWN JAaTYMKOM TeMNepaTypbl
Tun ncnonb3yemoro gaTyvka:
0—-PT100 (100 Om / Q °C);
Tun ck3 0/2 0 1 — PT1000 (1000 Om / 0 °C); 130
2 —PTC1000 (990 Om / 25 °C)
Makc. kaHana** cnd -99 /999 °C -99 MakcumanbHasa gOCTUrHyTas TemnepaTtypa 131
Kanan 4
BKIOYEHMe KaHana chY 0/1 0 BkntoveHne (OTKJ'I}O‘-I.eHVIe) KaHana 4: 132
0 — kaHan oTKIYeH; 1 — KaHan BKNHYeH
Caour wikanbl Ha 3HadyeHne CA4
Kanunbposka cAY -30/30°C 0 OTHOCUTENBHO M3MEPEHHOWN AAaTYNMKOM 133
Temneparypsl
Tun ncnonb3yemoro gaTtymka:
0—-PT100 (100 Om /0 °C);
Tun ctH 0/3 0 1 - PT21000 (1000 Om / 0 °C); 134
2 —PTC1000 (990 Om / 25 °C);
3 — PTC (minika)
Makc. kaHana** cnY4 -99 /999 °C -99 MakcrmanbHasi 4OCTUMrHyTasi Temneparypa 135

* — MapameTp AOCTYNeH TOMNbKO AN YTEHUS;
** — Npu 3aMblKaHMM JaT4MKa 3anncbiBaeTcsa 3HavyeHne MuHyc 99, a npm obpbiee gaTtymka 999.

4 ONMNCAHUE U PABOTA U3OENUA

4.1 KoHCcTpyKUMA

TP-100M KOHCTPYKTMBHO BbINOSIHEHO B MIiacTMacCcoBOM Kopryce, npefHa3Ha4YeHHOM AN KpenneHus Ha

4.2 MpuHUMN gencren
N3genve nmeet YeTbipe kaHana ansa namMepeHns tTemnepaTypbl U YeTbipe BbIXOAHbIX pPere Harpysku.

TP-100M

nvuesyto naHens wwuta (wkada) unu npnbopa, pasmepsl kopnyca (110 x 98 x 96 mm). Kopnyc BbINONHeEH n3
yAapoyCTOMYMBOro, camo3aTyxalollero marepuana. OCKM3 koprnyca C rabapuTHbIMA U YCTAHOBOYHbLIMU
pasmepamu npmeeneH Ha pucyHke 1.1.

NOVATEK-ELECTRO
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[daTtuvkn TemnepaTypbl MepBbIX TPEX KaHaroB U3MEPAIOT TemnepaTypy Kaxaon obMoTKu TpaHcdopmaTopa,
YyeTBepPThLIM — ApMa TpaHcdopmaTopa.

Mpn onacHoM MoOBbIWEHUM TeMmnepaTtypbl TpaHcdopmaTopa W3genue cHavana BblgaeT curHan Ha
BKIIOYEHNE npedynpeauTenbHOM  CUrHanmusaumMm W BEHTUNATOPOB  oxnaxaeHnus. Ecnm  nosbiweHve
TemnepaTypbl MPOAOIPKATCS U OHa MPeBbICUT NpefernbHO [OoMNyCTUMOe 3HadeHue, udgenue dopmupyet
CurHan Ha aBapunHoe OTKNoYeHne TpaHcdopmaTopa.

B cnyyae Bbixoga u3 ctposi gatymka(os) Temnepatypbl TP-100M BKNHOYUT curHanusaumnio HemcrnpaBHOCTU
Aartyuvka.

5 UCNOJIb3OBAHUE MO HASHAYEHUIO

5.1 MNoaroTtoBKa K UCNONb30BaHUNIO

5.1.1 lNoarotoBKa K NOAKMHOYEHUIO:

— pacnakoBaTb U NPOBEPUTb U3Oenue Ha OTCYTCTBME MOBPEXOEHUN Nocrne TPaHCNopTUPOBKU, B Cryyae
0OHapyXeHUs TakoBbIX 0OPaTUTLCS K NOCTaBLLMKY MK NPOU3BOOMUTENIO;

— MpPOBEPUTb KOMMIEKTHOCTL (M. 2), B cnyyae OOHapyXeHUs HEeMNosIHOM KOMMMEeKTaumm wusgenuvs
06paTUTLCA K MOCTaBLLMKY UM NPOU3BOAMUTENIO;

— BHMMaTENbHO M3y4nMTb PykoBOACTBO MO akcnnyatauum (obpaTtute ocob6oe BHUMaHME Ha CXxemy
NOAKSHOYEHUA NUTAHUA U3aenus);

— ecnn y Bac BO3HUKNM BONPOCHI MO MOHTaXy M3Oenus, noxanyncra, obpatutecb B oTAesN TEXHUYECKON
nogaepXku no tenedoHy, ykazaHHOMY B KOHUe PykoBoacTBa no aKkcnnyaTaumu.

5.1.2 O6wme ykasaHus

Ecnu memnepamypa u30enusi 1ocre MmpaHcropmupoeaHusi UMuU  XpaHeHuss omiu4Yaemcsi om
memnepamypbl cpeldbl, npu Komopol npedrnonazaemcsi 3Kcrisiyamauusi, mo rneped nooKMOYEeHUEM K
afiekmpuyeckoll cemu 8bldepxxampb U30esiue 8 yCcri08UsIX SKCrilyamauuu 8 medyeHue 08yX 4Yacos (m.K. Ha
anemeHmax u3desiusi B03MOXHa KOHOeHcauus enaau).

BHMMAHME!

BbIXOAOHbIE KOHTAKTbI PEJIE HATPY3KWU HE NPEAHA3HAYEHDbI OJ1A4 KOMMYTALUWU HATPY3KHA
NMPU KOPOTKUX 3AMbIKAHUAX. MO3TOMY AOOJIXKHbI BbITb 3AWLULLEHBI ABTOMATUYECKUMU
BbIKITIOYATENEMSA (MPEAOXPAHUTENAMU) C TOKOM OTKINIOYEHUA HE BOJIEE 10 A KITACCA B.

BHUMAHME! BCE NOAKNIOYEHUA OOKHbI BbINOJIHATLCA NMPU OBECTOYEHHOM U3OEJTUA.

OwnbkKa Npy BbINOSTHEHMN MOHTAXHbIX PAabOT MOXEeT BbIBECTU U3 CTPOSA Usgenue U NOAKMKYEHHbIe
K HEMYy Npuobopbl.

Ons obecrneyeHnss HaOEXHOCTM SNEKTPUYECKMX COEOUHEHUM cregyeT WUCnonb3oBatb  rMbkue
(MHOronpoBOMOYHbIE) NPOBOAA C M30MNAUMEN Ha HanpsbkeHne He MeHee 450 B, KOHLbI KOTOPbIX HEOBX0ANMO
3a4NCTUTL OT M3onsaumm Ha 50,5 MM 1 oBxaTb BTYNOYHbIMU HaKOHEYHWKaMWU. PekomeHOoBaHHOE ceyeHne
kabens ona nogknodeHus aatynkoB TemnepaTypbl — oT 0,5 go 0,75 Mm?;, ans nogkniovYeHUs UCTOYHMKA
NUTaHUA N BHELWHUX ycTponcTts — oT 1,0 0o 2,5 mm2.

MoagkntoueHune TP-100M k cetn MODBUS BbinonHsieTca kabenem tuna “Butasa napa’.

KpenneHrne npoBOOOB OOMMKHO MWCKOYaTb MEXaHWYecKne MOBPEeXOEeHUs, CKpyYMBaHME U CTUpaHune
N30 MM NPOBOLOB.

HE HOONYCKAETCA OCTABJIATb OrOJIEHHbIE YYACTKW MNMPOBOAA, BbICTYNAKOLWUUE 3A
NPEAENIbI CbLEMHOIO KITEMMHUKA.

OnA HageXHoOro KoHTakta Heo6XxoAMMO MPOU3BOAUTHL 3aTSXKKY BUHTOB CHbEMHOro KIeMMHUKa C
ycunuem, yKkasaHHbIM B Tabnuue 3.1.

Mpn yMeHbLUIEHUN MOMEHTA 3aTSKKNM — MECTO COeAMHEHUSA HarpeBaeTCsl, MOXET ONNaBUTbLCA KINEMMHUK U
3aropeTtbcsa nposog. Mpy yBenuyeHnm MOMeHTa 3aTsKKU — BO3MOXEH CPbIB pe3bbbl BUHTOB KNEMMHUKA Mnv
nepexumMmaHue noacoeaMHeHHOro NpoBoaa.

OnAa noBbIWeHMA  3KCnnyaTauMOHHbIX CBOWCTB U3A4eNUA  pPeKoMeHAyeTcsi  YyCTaHOBUTb
npeaoxpaHuTenb (BCTaBKY NMaBKy) UMK ero aHanor Ha Tok 3 A B uenu nutanuma TP-100M.

OnA yMeHbLIeHUsA BIIUAHUA 3NEKTPOMArHUTHbIX NOMeX:

— Bce kabenu, nepefawolimMe CuUrHanbl W3MEpPeHUs OT AaTyMKoB TemnepaTypbl OOSMKHbl  ObiTb
N3roToBMNEHbl N3 3KPAHMPOBAHHOIO Kabens Tuna “Butas napa” (Tponka) ceyeHnem He meHee 0,5Mm?,

— npu npoknagke nuHui “TP-100M — pgatumnk’, cnegyeT BblAENUTb UX B CAMOCTOATENbHYO Tpaccy (Mnuv
HecKkornbKo Tpacc). Tpaccel pacnonaraloT oTAeNbHO OT CUMOBLIX Kabenen, a Takke OT kabenewn,
CO3[aloWmnX BbICOKOYACTOTHbIE W MMMYMbCHblE NOMexu. Tpaccbl criegyeT nnaHMpoBaTbh TakuUMm
obpas3om, YToObl ANWHA CUTHaNbHbIX NMMHWIA Bblna MUHUMAaNbLHOMN.

NOVATEK-ELECTRO TP-100M
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lpu nposedeHuu ucnbimaHul  U30JSUUU  MpaHcgopmamopa HacmosimesibHO pPeKoMeHOyemcsi
omkmodyame Gamyuku memnepamypsl om TP-100M, m.k. umryrbCHbIe noMexu (803HUKarwue 80 8peMsi
ucrnbimaruti) Mo2ym fpusecmu K 8bixody U3 cmposi U30esusi.

5.1.3 MoHTax nsgenus

5.1.3.1 TpeboBaHUA K KOHCTPYKUMM LLUTa

TP-100M BbINOMHEH B LLINTOBOM UCMOSNTHEHUM.

K KOHCTpyKUUK WMTa NpeabaBnalnTcs cnegyrowme TpebosaHms:

OTBEpCTME ANS yCTaHOBKN usgenusi — keagpaTtHoe 91,5 x 91,5 mm (gonyck +0,5 mm);
paccTosiHne Mexay naHensaMmm mnsgenust (BepxHer, HWKHen n BGOKOBbIMW) M COOTBETCTBYHOLLMMM
NOBEPXHOCTSAMU LLMTA AOIMKHO ObITb HE MeHee 10 MM;

5.1.3.2 lNopsagok MoHTaxa:

HageTb Ha TP-100M peauHoBbI yNnoTHUTENb (M03.4 puc. 5.1);
YCTaHOBUTb CbeMHbIE KIeMMHUKK (103.3 puc. 5.1);

YCTaHOBUTb M3genve B OTBEPCTUE LLMTA;

YCTaHOBUTb KpenneHus (no3.2 puc. 5.1) Ha 60koBble MaHENN U3Oenus;
3aKpenuTb U3genune B WuTe, 3aKpyTUB BUHTLI KPENIeHuns.

2 1-TP-100M;
2 — KpernrneHus;
Q @l 3 — CbeMHbIE KNEMMHUKY;
5@ 4 — pe3NHOBbLIN YNNOTHUTENb.
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PucyHok 5.1 — MoHTax nsgenusa

5.1.4 MNMopgkntoyeHne n3genus

5.1.4.1 TMopgrotoButb Kabenu pna coeguHeHua TP-100M ¢ patymkamu TemnepaTypbl M BHELUHUMU
YCTPONCTBaMU, a TakKe C UCTOMHUKOM NMUTaHUS.

5.1.4.2 TNogkntouunTb n3genue cornacHo cxeme, NpuUBegeHHON Ha pUCYHKe 5.2.

JAAN

BHUMAHMUE!

KNEMMbI 40 U 42, NPEOHA3SHAYEHHbIE ANA NOAKNIOYEHUA CETU NMUTAHUA U KITEMMbI
1 - 12, NPEQHA3HAYEHHbIE ANA NOAKNOYEHUA BHELWWHUX YCTPOUCTB, PACCUYUTAHDI
HA MAKCUMAJIbHOE HAMPAXEHUE 265 B. BO U3BEXXAHUE 3JIEKTPUYECKOIO NPOBOA
n3onAaumMmn nNOAKIMIOYEHUE WUCTOYHUKOB HAMNPAXEHUA BbIWE YKA3AHHOIO
3AMPELLUAETCH.

TP-100M NOVATEK-ELECTRO
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MopknioyeHne 2-x NPOBOAHOIO AaTymMKa MoakntoveHve gatunka PTC (minika)

FU — npedoxpaHumernes (aemomamu4eckull 8biKo4Yamerib) Ha mok 3 A;
QF1-QF4 — asmomamuyeckue 8bikrodamernu (npedoxpaHumernu) Ha mok 10 A.

PucyHok 5.2 — Cxema nogkntodeHns TP-100M

5.2 Acnonb3oBaHne nsgenus

B ncxogHom coctosiHum TP-100M nooyepenHo, ¢ MHTepBanom 4 ¢, otobpaxaeT TemnepaTtypy BKITHOYEHHbIX
[1aTYMKOB M HOMEP COOTBETCTBYIOLLIErO KaHana (Mpy yCTaHOBIEHHOM 3HadYeHun “2” napameTpa d 5P cm. Tabn.
3.2).

Koraoa TemnepaTypa OAHOro M3 BKHOYEHHbIX AATYMKOB MpEBbILAET TeMnepaTypy YCTaHOBEHHOIo nopora
“NMpenynpexaenne” 145 °C (ALr), yepes ycraHoBneHHoe Bpemss 4 ¢ (diA) Bkniovaetca pene
NPEOYNPEXOEHWUE c cooTBeTCcTBYIOWEN nHANKauuen (nos. 4 puc. 1.2).

To xe caMoe MPOUCXOAWUT MPU NPEeBbILLEHMM TemnepaTypHoro nopora “Meperpes” 155 °C (Er P), uepes
yctaHoBneHHoe Bpems 4 ¢ (dL R) sknioyaetca pene MEPEMPEB c cooTBeTCTBYIOLLEN MHaMKaLmMen (nos. 3
puc. 1.2).

AHanormyHLIM 06pasoM npy NpeBbileHU TemnepaTypHoro nopora “Oxnaxaerne” 130 °C (F.0n), yepes
ycTaHosrneHHoe Bpemsi 4 ¢ (dt A) skniovaetca pene OXNTAXOEHUE c cooTeBeTCTBYIOLWEN MHAMKALMEN (NO3.
11 puc. 1.2).

OTKmongme pene MPEOYMNPEXOEHWE, NEPEMPEB n OXINAXOEHWE npousongeT npu CHWXEHUU
TeMnepaTypbl BCEX BKMIOYEHHbIX AaTUMKOB HUXe, yem 145 °C - 5 °C (ALr - dFR) (Npeaynpexaenve),
155 °C - 5 °C (ErP - dFE) (Neperpes) n 130 °C - 20 °C (F.0On - dFF) (Oxnaxnenve). Mpu atom
OTKNIOYaTCS COOTBETCTBYHOLLNE NHANKATOPSI.

Ecnu B TP-100M oOTKMtoYEeHbl BCE AaTyMKM TemnepaTtypbl, TO Ha UMdPOBOM AUCMIee BMECTO 3HaYeHusi

TemnepaTtypbl OTOGpa)kaeTcs Murawllas Hagnucb , a BMECTO HoMepa kaHana oTtobpaxaeTcst

MUTaOLLIMIA 3HaK “-”.
5.2.1 YnpaBneHue usgenvem
YnpaBneHue nsaenmem ocyLLeCTBSETCA CreayoLM o6pasoMm:
— NS NepekmioYeHns Mexay kaHanamm — HaxaTtb kHonky & unn <,
— NS NPOBEpKN BCeX MHAWNKATOPOB U AUCNIEeB — OAHOBPEMEHHO HaXaTb KHoMkn <& n <3;
— [0S BXOAA B PEXUM NPOCMOTpa NapaMeTpoB — HaxaTb kHonky FEH:

— [O519 BXOAa B PEXMM M3MEHEHWUs napamMeTpoB — HaXaTb U yaepXuBaTtb B Te4eHMe 5 C KHOMKY [@;
[Mpu OTCYTCTBUM HaxaTuii Ha Nobyto U3 KHoMok B TeueHne 20 ¢, TP-100M oTo6pasnTt Haanuck “EHE” (B
TedyeHue 1 C) n nepengeT B UICXOOHOE COCTOSIHUE.

5.2.2 lNpocmoTp napameTpoB
[nsa npocmoTpa napameTpoB HEOOXOANMO:

— OAHOKPAaTHO HaXkaTb KHOIMKY @ npuv 3TOM NOracHyT BCe MHAMKATOPLI, a Ha gucnnee otobpasnTtca Kog
nepsoro napametpa “ AL r” n3 Tabnuupl 3.2;

NOVATEK-ELECTRO TP-100M
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—  ANS NUCTaHUS NapameTpoB — HaXaTb KHomky < unun <;
—  [Ns BXOAa B NapameTp — HaxaTb KHonKy[@;
—  [Ons BbIXOJa M3 NapameTpa — HaxaTb KHonKy@.

Mpwn oTCYTCTBUM HaXXaTu Ha NoBYIo N3 KHOMNOK B TedeHne 20 ¢, TP-100M nepengeT B MICXOQHOE COCTOSIHME.
lpumeyaHue — 8 pexxume rpocMompa rnapamempos UsMeHeHUe napamMmempos8 HeE8O3MOXHO.
5.2.3 lameHeHne napameTpoB

1) [Ans n3meHeHns napameTpoB HeOOXOAMMO HaxaTb W yaepXvBaTb B TedeHue 5 C KHOMKY @ nocne
3TOro:
— ecnu Gbin yCcTaHOBIEH Naponb, BBeauTe ero. [ns nsMeHeHUsi 3Ha4YeHUsl TEKYLLEro paspsiga — Haxatb

kHonky < wmm $F; gna nepexoga K criedyloleMmy paspsgy — HaXaTb  KHOMKY . ansa

noaTteepXxaeHnAa BeBoAa NMaposid — HaXXaTb KHOMKY . I'IpM OTCYTCTBUU HaXxaTuh NOON N3 KHOMOK B

TeuveHue 10 ¢, TP-100M nepenget B UICXO0OQHOE COCTOSIHUE;

— ecnu BBEeEHHbIN naponb  BEpPHbIN, BKNKOYUTCA nHAOMKaTop HEUCMPABHOCTb /
NMPOrPAMMUPOBAHME (nos. 5 puc.1.2) n Ha umMdpoBOM ancniee otobpasuTcd NepBLIN NapameTp
13 Tabnuubl 3.2;

—  ecnu BBeAEHHbIN Naposib HeBepHbI, TP-100M BepHeTCA B UCXOAHOE COCTOSIHUE;

—  ecnv naponb oTkmoveH (napameTtp P RS yctaHosnew B “000”), npoBepka nNapons He OCyLLEeCTBNSETCS.
Bkntountca wmHaukatop HEUCMNMPABHOCTb / NMPONrPAMMUPOBAHUE (no3. 5 puc. 1.2) n Ha
uncposom gucnnee otobpasnTca Nnepsbi napameTp n3 Tabnuubl 3.2.

2) ins nUCTaHUs NnapameTpoB — HaXaTb KHO{% < um L

3) [lns1 Bxoga B napameTp — HaXaTb KHOMKY ;
4) Insi n3MeHeHNs napameTpa — HaxaTb KHonky < unn <>,

5) Ana 3anucu napameTpa u nepexoga obpaTtHO B MEHIO — HaXaTb KHOMKY ;
6) na nepexona obpaTHO B MeH0 6e3 3annucu — Haxkatb KHOMKY @

Mpwn oTcyTCcTBMM HaxaTust nobon na kHonok B TeveHne 20 ¢, TP-100M BepHeTCs B UCXOOHOE COCTOSIHME.

5.2.4 HacTtpowka napaMeTpoB oxnaxgeHus
TP-100M MOXeT ynpaBnATb BKAOYEHMEM [ OTKMAOYEHMEM BEHTUNATOPA OXNaXdeHwud, Ans 3Toro
HeoBX0AMMO YCTaHOBWTL 3HauYeHne napameTpa F Hn otnnunoe ot 0 (cm. Tabn.3.2):

— Pexum 1 — B 3TOM pexume TemnepaTtypa onpegenderca no tpem gatymkam 1, 2 n 3. Kak Tonbko
TemnepaTtypa OAHOrO0 M3 OaTyMKOB NPEBLICUT TemnepaTtypy YCTAHOBIEHHOrO MOpOra BKIOYEHUNA
oxnaxageHna 130 °C (F.Un), pene OXNAXAOEHWUE BkniovdaeTca C COOTBETCTBYHOLLEN WHOMKALNEN
(muraet nHgmkaTtop 11 puc. 1.2). Otknovenne pene OXNAXOEHWUE npousongeT, ecnv TemnepaTypa
BCEX TPeX AaT4YMKOB OnycTUTCS Hke, yem 130 °C - 20 °C (F.On - dFF);

—  Pexum 2 — aHanornyeH pexxmmy 1, Tonbko Temnepartypa onpegensercd no vyetblpeM gatdynkam 1, 2, 3
n4;

— Pewum 3 — ecnm kaHan 4 skniouveH (chY = 1, cm. Tabn.3.2). B atom pexume Temnepatypa
onpegenseTca no 4yeTtBepToMy Aatymky. Kak Tonbko TemnepaTtypa faTyvka NpeBbICUT TemnepaTypy
yCTaHOBIEHHOro nopora BkmodeHus oxnaxaerus 130 °C (F.0n), pene OXNAXOEHUE BknitovaeTcs ©
COOTBETCTBYIOLLEN nHankaunen (muraet ungmkatop 11 puc. 1.2). OtkntodeHune pene OXIAXOEHUE
NPoOM30ONAeT, eCnn TemnepaTtypa AaTunka onycTuTcs Huke, Yem 130 °C - 20 °C (F.On - dFF),

lpumeyaHue — uHOukamop OXJTAXLOEHUE (rnos. 11 puc. 1.2) eopum, Koeda KOHMPOSib OXnaxoeHus
BK/MIOYEH, U Mu2aem, Koela memrnepamypa OO0HO20 U3 0Oam4yuKko8 fpesbicum memrnepamypy
ycmaHoeneHHo2o nopoza F.0n (cm. ma6n .3.2).

5.2.5 lNpocMoTp MakcMMansHOW JOCTUrHYTOM TeMnepaTtypsbl

B TP-100M npegycMOTpeHO 3arnoMWHaHWe MaKCUMarbHOW OOCTUIHYTOW TemnepaTtypbl BKAYEHHbIX
OaT4nKOB.

[na npocmoTpa MakcMMarnbHOW OOCTUIHYTOW TemnepaTypbl HEOOXOAMMO 3aiTh B pPEXUM NPOCMOTpa Unu
n3meHeHua napameTpos (n.5.2.2 unu n.5.2.3), KHonkamm T um nponucTaTh 4o napametpa cn |, cnc

, €13 yunm cn' (kaHanbl ¢ 1 o 4 COOTBETCTBEHHO) U HaXaTb KHOMKY (BxoA B NnapameTp).
C6poc makcumarbHOM TeMnepaTypbl AaTynKa OCYLLECTBASETCA HaXaTUeM KHOMKK , a nepexop obpatHo

B MEHIO — HaXkKaTnem KHonkm &,
lMpumeyaHue — Onsi cépoca makcumarnbHoU docmueHymol memrnepamypbl HEO6X0OUMO HaxoOumbCs 8
pexume UMeHeHus napamempos (n.5.2.3).

TP-100M NOVATEK-ELECTRO
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5.2.6 BoccTaHoBnEHME 3aBOACKUX YCTaHOBOK
[1ns BoccTaHOBMEHMSI 3aBOLCKMX YCTAHOBOK eCThb ABa crnocoba:
MepBbIn CNOCOG: B peXxnme N3MEHEHUS NapamMeTpoB YCTaHOBUTb NapameTp r S5E= 1 u HaxaTb KHOMKY

, npy atom TP-100M BbLINONHWT nepesanyck ¢ 3aBOACKMMU ycTaHOBKamu. B gaHHOM cnocoGe naponb He
cbpacbiBaeTcs;
Btopou cnocob6:
—  nopaTb HanpspkeHue NuTaHua Ha TP-100M, yaoepxviBasi OqHOBPEMEHHO HaxaTbiMu kHomkn 4 n <,
Npy 3TOM Ha LMGPOBOM Aucree oTobpasunTcs Hagnueb “ nALU”;
—  OTNYCTUTb KHOMKW;
—  BbIKNIOYUTb NUTaHUE, 3aBOACKME YCTAHOBKM BOCCTAHOBIEHbI, B TOM Yucne 1 naponb (naposb 123).

5.2.7 TecTMpoBaHUe BbIXOOHbIX perne Harpysku

B TP-100M npefycMOTpPEHO TECTMPOBAHME KaK BCEX perfie BMeCTe, Tak M KaXKaoro perne no oTaenbHOCTMH,
AN 3Toro Heob6xo4MMO:

1) B pexuMe U3MeHeHUs NnapaMeTpoB YCTaHOBUTbL 3HauYeHue napameTtpa £S5t (o1 0 go 4, cm. Tabn. 3.2)

N HaXaTb KHOMKY , NpuM 3TOM Ha LUMGPOBOM aAncnnee oTobpaauTca Hagnuck “ofF F” (osHavatowas,
YTO TECTMPYEMbIE penie Harpysku HaxoasTCs B HOPMarbHO Pa3OMKHYTOM (BbIKIHOYEHHOM) COCTOSIHUM),
OTKNOYaTCS BCE MHONKATOPSI;

2) OAHOKPATHbIM HAXaTUeM KHOMKM MEHSIETCS COCTOSIHNE TECTUPYEMbIX Perie Harpysku:
oFF — pene HaxoaaTcs B HOPMArbHO Pa3OMKHYTOM (BbIKITOYEHHOM) COCTOSIHUM;
0N — perne HaxoaaTcst B HopMaribHO 3aMKHYTOM (BKIFOYEHHOM) COCTOSIHUW.

[ns nepexoga obpaTHO B MEHH — HaXaTb KHOMKY [’@ Mpn oTcyTcTBUM HaxaTust NobON M3 KHOMOK B
TeyeHne 20 ¢, TP-100M BepHeTCs B UCXOAHOE COCTOSIHUE.

5.2.8 TecTupoBaHne nHaMKauum

HaxaTb ogHoBpeMeHHO kHomku < u ) npu 3TOM [OMXKHbLI 3aropeTbcst Ha 2 C BCE MHAMKATOPbI W
LM poBble AUCNIIEN.

Ecnu xoTa 6b1 0AWH U3 MHAUKATOPOB UK LM POBLIX AUCNeeB He 6yaeT PYHKLMOHUPOBaATD,
TP-100M Heo6X0A4MMO CHATb C 3KCNNyaTauuu U OTNPaBUTb Ha PEMOHT.

5.3 OnncaHne aBapUMHbIX COCTOAHUMN

Pene OXNNAXOEHUE, NPEAYNPEXOEHWE v NEPEIPEB BkntouyatloTcsa TOMNbKO NPy AOCTUXKEHUM NOpora
YCTaHOBIIEHHbIX NONb30BaTeNnemM Temneparyp.

Pene HEUCINMPABHOCTb OATYUKA BkntoyaeTcs Nnpu HAanuunMm HENCNPaBHOCTU OATUYNKOB.

Nuagnkatop HEMCMNMPABHOCTbL / MPOTPAMMUPOBAHMUE Bkntovaetcsa npu Henonagkax TP-100M mnu
HENCNpaBHOCTN AATYMKOB.

B cnyyae nonomku ogHOro u3 OaTyMKOB TemnepaTtypbl, NOAKMYeHHbIX K TP-100M, B 3aBMcMMOCTM OT
ycTaHoBneHHoro napametpa Act (cm. Tabn. 3.2), uiankatopsl MEPEFPEB n NMPEAYNPEXAEHUE (nos. 3,
4 puc.1.2) HauMHaT MuraTb, U Ha LMPOBOV ANCNIEN BbIBOAUTCA KO HEMCMPABHOCTMW.

Buabl HemcnpaBHOCTeEN NpuBeaeHsbl B Tabnvue 5.1.

Ta6nuua 5.1 — Bugbl HeucnpaeHocTten TP-100M

HeucnpaBHOCTb OnucaHue
TP-100M HyxpaeTcsa B kannbposke. Ha ancnnen BbiBOaUTCA
Owwnbka KanMbpoBKM yepegytowasicst Hagnues “Err<->c L b”, uspenve npogomkaet

HopMmasibHOE (PYHKLMOHMPOBAaHME.

TP-100M BMecTO OLIMBOYHOIO NapameTpa 3arpyxaeT 3aBOACKYH
YCTaHOBKY, MPX 9TOM Ha LUMdpoBOKM ANCNNEN BbIBOOUTCS YepeayroLascs
Hagmuecb “Err <> Er P”, na3genve npogosrkaeT HopmarnbHoOe
OYHKLMOHMpPOBAHWME.

Bce pene Harpysku BbIKMOYaOTCS, HAa LMAPOBOM ANCNNEN BbIBOAUTCS
Yyepeaywowjasacs Hagnucb Err<>EEP”

Bkntovaetcs pene HEMCNMPABHOCTb OATYUKA, nHankaTopsl
HEUCMNPABHOCTb / NTIPOTPAMMUPOBAHUE, NPEAYNPEXOAEHUE
MEPEINPEB HaunHaloT MuraTth.

Ha undposon gncnnen BeiIBOgUTCA HagNucb “ Fcc

Bkntovaetcs pene HEMCNMPABHOCTb OATYUKA, nHankaTopsl

OO6pbiB ntoboro gatynka HEUCMNPABHOCTb / TIPOrPAMMUPOBAHUE, NPEAYNPEXOEHUE n
MEPEINPEB HaunHaloT MuraTth.

Ha gucnnen BbiBOANTCA HAAMUCH Foc”

Owwubka napameTpa

OTtka3 EEPROM

3amMblkaHne nboro gatynka

NOVATEK-ELECTRO TP-100M
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MpogomkeHue Tabnuubl 5.1

HeucnpaBHOCTb OnucaHwme
MpeBblWweHWe TemnepaTypsbl Bkniouwaetcs pene NMEPEMPEB c cooTBeTCTBYOLWEN UHAUKALMEN Ha
neperpesa KaHane.
MpeBbiWeHe TeMnepaTypbl Bkniovaetca pene MPEOYMNPEXOEHUE c cooTBeTCTBYIOLLEN MHAMKALMEN
npeaynpexaeHus Ha KaHane.
MpeBbiWeHe TeMnepaTypbl BkniovaeTtca pene OXINAXOEHUE c cootBeTCTBYIOLWEN MHOANKALMEN Ha
oxnaxgeHus KaHane.

5.4 latynku Temnepartypbl
5.4.1 Jatuymk Tvna PT100
MnaTnHOBLIN AAaT4YMK C HOMUHANbHBIM conpoTusneHnem 100 Om npu 0 °C. MNpu ncnonb3oBaHUN 4ATYMKOB
AAHHOro TUNa NOrpeLIHOCTb N3MepeHus coctaenseT + 2 °C, gatyunkm nogknioyarTcs K kaHanam 1, 2, 3 n 4 no
OBYX UNn TPeXNpPoBOaHON cxeme (puc. 5.2) ¢ nocneytoLLen yctaHoBKon 3HadeHus “0” napameTpos
ct /ctd/ck I/ ctH cornacHo Tabnuue 3.2. [InanasoH namepsieMbix TemnepaTyp (oT MuHyc 60 1o
+300 °C). TP-100M onpeaensieT o6pbIB 1 3aMblkaHNE U3MEPUTESbHBLIX FINHUNA.

5.4.2 Oatuymk tTvna PT1000

lMnaTnHOBLIN AaTyMK C HOMUHaNbHbIM conpoTueneHnem 1000 Om npu 0 °C. MNpu ncnonb3oBaHMM 4ATYMKOB
AAHHOro TUMNa NorpeLHoOCTb U3mMepeHnst coctaenseT + 2 °C, gatymkn nogknoyvatoTesa K kaHanam 1, 2, 3 m 4 no
OBYX UMW TpexXnNpoBogHoN cxeme (puc. 5.2) ¢ nocneytoLLen ycTaHoBKOW 3Ha4veHus “1” napameTpos
ct i/ctd/ckI/cktH cornacHo Tabnuue 3.2. [lnanasoH namepsiemMbix Temnepatyp (0T MuHyc 60 Ao
+300 °C). TP-100M onpeaensieT o6pbIB 1 3aMblkaHNE U3MEPUTESbHBLIX FIMHUN.

5.4.3 Jatuymk Tuna PTC1000 (EKS111)

[aTtunk ¢ HomMHanbHbIM conpoTtmerieHem 990 Om npu 25 °C. lNMpn ncnonb3oBaHMM OATYMKOB AAHHOMO
TMNa NOrpeLHoCTb N3MepeHns coctaendeT = 2 °C, gaTymkm NOAKMIYaTCA K KaHanam 1, 2, 3 u 4 no AByx nnm
TPEXNPOBOAHOI cxeMme (puc. 5.2) ¢ nocrneayloLleil yCTaHOBKOW 3HaueHus “2” napametposckt {/ckc/ck 3/
c E4 cornacHo Tabnuue 3.2. JuanasoH namepsiembix Temnepatyp (oT muHyc 50 ao +120 °C).

TP-100M onpegensieT o6pbIB 1 3aMblKaHNE N3MEPUTESbHBIX JIMHUMNA.

5.4.4 Jatyuk Tna PTC (minika)

MonynpoBOOHWKOBBIA PE3NCTOP, PE3KO MEHSIIOLIME CBOE SfIEKTPUYECKOE COMPOTUBIIEHNE MPU N3MEHEHUN
TeMnepaTtypbl Ha MNOBEPXHOCTM kKopnyca B npegenax AuanasoHa YyBCTBMTENbHOCTU. XOJogHOe
conpoTtueneHne gatynka coctasndet 20 — 250 Om. JaTymkm MOryT coegmHATLCA nocneoBaTenibHO 40 6 LWT.
(1-3-6) Ha 1 kaHan.

Ha pucyHke 5.3 npegcrasneH rpauk 3aBUCMMOCT CONPOTUBNEHNS AaTynka PTC oT TemnepaTtypsbl.

HaTtumkn knaccudpmunpyrotes Ha pasHole HTC* ot
60 no 180 °C c warom 10 °C.

HOatumnkn PTC noakntovaroTed K kaHanam 1, 2 n 4
} { no OBYX WNU TpexnpoBogHou cxeme (puc. 5.2) ¢
. nocnegytoLien YCTaHOBKOWM 3HayeHus “3”
@4'/ napametpos c t {/ct2/ctH cornacHo Tabnuue 3.2.
550 Om TP-100M onpegendet 3aMblkaHue
Imo n3mepuTenbHbIX NMMHWUA. B 30He Temnepatyp go HTC*

4000 Om

1650 Om
1330 Om

conpoTrueneHue

Ha gucnree oTobpaxaetcs “ oFF” MNpun pocTmkeHnn

\—/ HTC* n Bbllle Ha gucnnen BbiIBOAUTCA ON,
%

® lpumeyaHue* — HTC (HoMuHanbHas
memnepamypa cpabambieaHusi) - 3mo
memMnepamypa, npu Komopol OamyuKk pPe3Ko

20*C U3mMeHdaem cgoe arieKmpu4ecKoe coripomuerieHue.
e

TemMneparypa HTC HTC HTC HTC HTC
20* 5* +5* +15*

[[] 3oHa cpabarbiBaHus pene
@ 1PTC
% 3 PTC coeneHeHHbIX NocneaoBaTenbHo
6 PTC coepeHeHHbIX nocneaoBartensHo

PucyHok 5.3 — 'paduk 3aBMCUMOCTM cONpOTUBNEHNS aaTtumka PTC oT Temnepartypsl

5.5 Uudposasa punbTpauma remnepatypbl
[ns ynydweHuns akcnnyataumoHHbix kavectB B TP-100M ncnonb3yotcsa undposble unbTpbl BXOLHbLIX

TP-100M NOVATEK-ELECTRO
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CUrHanoB, NO3BOMSOLINE YMEHbLUNTD BIUAHWUE CryYanHbIX MOMEX Ha U3MepeHne TemnepaTypsbl.
Lindbposon hunbTp yCcTpaHSeT LWYyMOBbIE COCTaBISOWNE CUTHANA, OCYLLECTBNAS ero aKCnoHeHumasnbHoe
crnaxuvsaHue.
B n3genun uudposoint pmnbTp nmeeT PUKCUpoBaHHbIE (HE HAacTpanBaemble) NnapameTphbl.

5.6 YaaneHHoe ynpaBrieHMe BbIXOAHbLIMU pere

Mpn yctaHoBke napameTtpa r2A = 2 (cm. Tabn. 3.2) TP-100M nepesoauTcsi B pexum YpaneHHoe
ynpaBneHue BbIXOAHbIMU perne. Pernctpbl ynpasneHns ykasaHol B Tabnuue 5.2 (12 — 15). 3anucaB B 3Tu
perncTpbl 3HavyeHne 0 nnm 1, MOXXHO BKMOYUTb UIK OTKIOYMTb COOTBETCTBYHOLLME peEne.

Mocne BkNoYeHUA pexuma YpaneHHoe ynpaBrieHMe BbIXOAHbIMM pene, usgenue npoaornkaeT
paboTtatb B OObIMHOM peXnUME, UCKIMIOYEHNEM ABMSIETCA TO, YTO YrpaBfieHWe BbIXOAHbIMU pene nepeaaeTcs
yAaneHHoOMy oneparopy.

5.7 PaboTta c untepdencom EIA/TIA-485 no npoTtokony MODBUS

5.7.1 O0Lwume nonoxeHus

TP-100M nosBonsieT BbIMNOMHATL OOMEH AaHHbIMW C BHELUHUMMW YCTPOWCTBaAMM MO MOCregoBaTeNlbHOMY
nHtepgency EIA/TIA-485 no npotokony MODBUS ¢ orpaHnyeHHbIM Habopom KOMaHA.

Mpn NOCTpOEHUM ceTn MCMonb3yeTcs MNPUHUMMN OpraHusaumMv Bedylwmi — BeOOMbIW, rAe B KadecTBe
Begomoro BbicTynaet TP-100M. B ceTn mMoOXeT npucyTcTBOBaTb TOMbKO OOMH BeOyLUMA y3esl U HECKOSIbKO
BeAOMbIX y3noB. B kauecTBe BeayLLero y3na BbiCTynaeT nepcoHanbHbIi KOMNbOTEP MO0 NporpamMmmupyembIi
normyeckn KoHtponnep. pu AaHHOM oOpraHu3aumMmM WMHULMATOPOM UMKNOB OOMeHa MOXeT BbiCTynaTb
NCKNIOYUTENBHO BeayLLUiA y3en.

3anpocbl Befylwlero ysna — uHOuBMAyanbHble (agpecyemble K KOHKpeTHoMmy wusgenuto). TP-100M
OCYLLEeCTBNAOT Nepegadvy, oTBevas Ha NHAMBUAyarbHble 3anpochkl BeayLlero yana.

Mpn obHapyxeHun owmnboK B MNONy4YEeHUM 3anpocoB, NIMOO HEBO3MOXHOCTU BbIMNOMHEHUSA MNOYyYEHHON
komaHgbl, TP-100M, B kauyecTBe OTBETA, reHepupyeT coobLueHne o6 owmnodke.

Agpeca (B 4ecAaTUYHOM BUAE) PErMCTPOB NPOrpaMMmMpyeMblx NnapaMeTpoB NpuBeaeHsbl B Tabnmue 3.2.

Agpeca (B 4ecATUYHOM BMAE) OONONHUTENBbHbIX PETMCTPOB N X Ha3HavYeHne npmeeneHbl B Tabnuue 5.2.

Ta6nuua 5.2 — [lononHUTenbHble PerncTpbl U X HasHayYeHUs

A‘Sgsc HavmeHoBaHue HasHauyeHune MpumeyaHue
0 NpeHTtndumkaTtop Bcerga paseH 4
1 Bepcusa mykponporpammel 14 (MOXEeT N3MEHATLCA NPOM3BOANTENEM)
. 0 — HeT aBapwu;
bit O
1 — aBapusa (ko4 B permctpe aBapum)
bit 1 0 — pene NEPEIMPEB oTknto4yeHo;
1 — pene NMEPEIPEB BknoyeHo
bit 2 0 — pene NPEAYNPEXOEHWUE oTknioyeHo;
1 - pene NPEAYNPEXOEHUE BkntoyeHo bit 5 — bit 15
2 Pernctp coctosaHms
bit 3 0 — pene OXNAXOAEHWUE oTKM0YEHO; 3apesepsunpoBaHbl
1 — pene OXIMAXXOEHMUE BkntoyeHo
0 — pene HEUCTMPABHOCTb OATYMKA
bit 4 OTKIIOYEHO;
1 - pene HEUCNPABHOCTb OATYUKA
BKIMHOYEHO
. 0 — HeT aBapuu;
bitO| 1 _ 5rvas EEPROM
. 0 — HeT aBapwu;
bit 1
1 — 3amblkaHme gatynka(oB)
bit 2 0 — HeT aBapuu;
3 P 1 — 06pbIB faTymka(oB) bit 6 — bit 15
ermcTp aBapun bit 3 0 — HeT aBapuu; 3ape3epBUPOBaHbI
1 — npeBbiweHne nopora “lNeperpes”
. 0 — HeT aBapwuu;
bit 4 « »
1 — npeBbieHne nopora “lNpegynpexaexHve
. 0 — HeT aBapwu;
bit 5 p »
1 — npeBbILeHne nopora “OxnaxaeHue
bit 0 0 — HeT aBapwu;
4 Pernctp coctosiHma gatdvka 1 — 3ambIkaHKe gartynka bit 5 — bit 15
1 ... |0 — HeT aBapuy; 3apes3epBnpoOBaHbI
bit 1 ’
1 — 06pbIB gaTuMKa

NOVATEK-ELECTRO TP-100M
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MpogomkeHue Tabnumubl 5.2

Aggsc HaumeHoBaHue HasHa4yeHune MpumeyaHue
0 — HeT aBapuu;
it 2 |1 — npeBbieHne nopora “lNeperpeB”
. 0 — HeT aBapuu;
bit 3 p »
1 — npeBbieHne nopora “lNpegynpexaeHne
. 0 — HeT aBapwuu;
bit 4 p »
1 — npeBbleHne nopora “OxnaxgeHne
Pernctp coctosiHmsa gatdvka
5 > AHanNoOrM4yHo perncTpy CoCTosAHUA gaTymka 1
Pernctp coctosiHma gatdnka
6 3 AHanNorM4yHo perucTpy CocTosHuA gaTymka 1
Pernctp coctosiHmsa gatymka
4 AHanNorM4yHo perucTpy CocTosaHuA gaTymka 1
8 TemnepaTtypa 1 3HayeHue TemnepaTypbl B °C Integer
9 Temnepatypa 2 3HayeHuve TemnepaTypsl B °C Integer
10 TemnepaTtypa 3 3HayeHune TemnepaTypbl B °C Integer
11 Temnepatypa 4 3HayeHue TemnepaTypbl B °C Integer
PerucTp ynpasnexus pene |, cq
12 NEPEFPEB 0 — pene oTkn4YeHo; 1 — pene BKAYEHO Integer
PerucTp ynpasnexus pene |, o4
13 NPEQYNPEXIEHNE 0 — pene oTKN4YeHO; 1 — pene BKITHYEHO Integer
Peructp ynpaeneHus pene .
14 OXAXIOEHVE 0 — pene oTkNoYeHo; 1 — pene BKIYEHO Integer
PerucTtp ynpaeneHus pene
15 HEUCMNPABHOCTb 0 — pene oTkNoYeHo; 1 — pene BKIYEHO Integer
OATUYUKA

5.7.2 dopmaTbl COOOLLEHNN
lMpoTokon obOMeHa WMeeT 4YeTKo onpeaeneHHble dopmaTtel coobuieHnn. CobniogeHne dopmaTos
obecneynBaeT NPaBUNbHOCTb U YCTOMYMBOCTb OYHKLIMOHMPOBAHMS CETH.

5.7.2.1 ®opmat 6anTa

TP-100M HacTpamBaeTca Ha paboTy ¢ ogHUM u3 AByx hopmaToB OanT JaHHbIX: C KOHTPOMeM naputeTta
(puc. 5.4) n 6e3 koHTponsa naputeta (puc. 5.5). B pexxume paboTbl C KOHTPONEM NapuUTeTa yKasblBaeTCHa Takke
TMN KOHTpons: no 4yetHoctu (Even), nubo no HedetHocTn (Odd). lMepepaya GUT OaHHbIX BbINOMHAETCA
Mnagwumm 6utamm Bnepea.

Mo ymonuyaHuio (MpyM U3roToBNeHWW) m3genue HacTpamBaeTcd Ha paboTy 6e3 KOHTpond naputeta u C
ABYMS CTOMOBbIMW BUTamu.

‘ ‘ | K 8 OUT gaHHbIX @L

¥

cTapT 6ut 6uT naputeta cTon BuT

PucyHok5.4 — ®opmat 6arita ¢ KOHTponem naputeTa.

‘ ‘ | K 8 6UT JaHHbIX ) ‘ ‘
; v

cTapT 6ut 2 cTon 6uTa

PucyHok5.5 — ®opmat 6anta 6e3 koHTponsa naputeTta (2 cton 6uta).

Mepepava 6anTt ocywecTtenseTcs Ha ckopoctsax 2400, 4800, 9600 n 19200 6ut/c. Mo ymonyaHuio, npu
N3roToBNEHNN, U34enve HacTpanBaeTca Ha paboTy co ckopocTbio 9600 6uT/c.

lMpumeyaHue — dns pexxuma MODBUS RTU nepedaemcs 8 6um OaHHbIx, a 0nsi pexxuma MODBUS ASCI|
rnepedaemcs 7 6um OaHHbIX.

5.7.2.2 ®opmar kagpa

[nvHa kagpa He MoxXeT npeBbiwaTb 256 6ant ana MODBUS RTU u 513 6ant ana MODBUS ASCII.

B pexnme Modbus RTU KOHTpOSb Hayana 1 oKOH4YaHus Kagpa OcCyLLeCTBNAETCA Npu NoOMOLM MHTEPBAoB
MOSYaHus, ONIMHON He MeHee BpeMeHu nepedaymn 3.5 6ant. Kagp gomkeH nepeaaBaTbCsl Kak HENPEpPbIBHbIN
notok 6anTt. MpaBUNLHOCTL MPUHATUS Kagpa LONONHUTENbHO KOHTPONUPYETCS MPOBEPKON KOHTPOSbHON
cyMmmbl CRC.

TP-100M NOVATEK-ELECTRO
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Mone agpeca 3aHMMmaeT oguH 6anT. Agpeca Be4oMbIX YCTPONCTB HaxoadTcs B AnanasoHe oT 1 go 247.
Ha pucyHke 5.6 npegcrasneH popmat kagpa RTU.

VNHTepBan Anpec | Koa dyHkumm [aHHble NHTepBan
MOT4YaHus MOJYaHus
> 3.5 Gaita 1 Gawnt 1 Gait no 252 6ant 2 baiiTta > 3.5 Gaitta

PucyHok 5.6 — ®opmat kagpa RTU

B pexnme MODBUS ASCIlI KOHTpOfb Hayana M OKOHYaHUs Kagpa OCYLLeCcTBRsieTcs Mnpu MOMOLLM
cneumanbHbix cumBonoB (cumeon (2 Ox3A) — anda Hadvana kagpa; cumeonbl (‘CRLF OxODOx0A) — gns
OKOH4YaHuA kagpa). Kagp OgomkeH nepegaBaTbCsl Kak HENpepbiBHbIA NOTOK 6anT. MpaBMMibHOCTL MPUHATUSA
Kagpa AONONTHUTENBHO KOHTPONMPYETCA NPOBEPKON KOHTPOSbHOM cymMbl LRC.

Mone agpeca 3aHnmaeT ABa 6anta. Agpeca Be4oMbIX YCTPOMCTB HaxoaaTcsa B AvanasoHe oT 1 oo 247.

Ha pucyHke 5.7 npegcrasneH coopmat kagpa ASCII.

. Appec | Kog cdyHkumnmn OaHHble CRLF
1 Gair 2 Gait 2 GaitT 10 504 GaiT 2 6aiita 2 baitta

PucyHok 5.7 — ®opmat kagpa ASCII

lMpumeyaHue — & pexume MODBUS ASCII kaxdbili batim daHHbIx Kodupyemcs dgyms 6atimamu ASCII
KoOa (Hanpumep: 1 6atim daHHbIx 0x25 kodupyemcs 08ymsi 6atimamu ASCII koda 0x32 u 0x35).

5.7.3 leHepaumsa n npoBepka KOHTPOSTbHON CYMMbI

Mepepnatowiee ycTponcTBO hopMMpyeT KOHTPOSbHYIO CyMMY Ans Bcex 6GanT nepegaBaemMoro coobLueHus.
TP-100M aHanornyHeiM 06pa3om OpMUPYET KOHTPOSbHYKD CyMMY AN BCex 6aMT NpUHATOro coobLueHms u
CpaBHMBAET €e C KOHTPOSIbHOW CYyMMOWM, MPUHATOM OT nepeatollero ycrtponcrtea. [lpn HecoBnageHuw
cchopMmnpoBaHHOM KOHTPOSBHOM CYMMbl Y MPUHSTOW reHepupyeTcs coobLeHne o6 ownbke.

5.7.3.1 NeHepauusa KoHTponbHoM cymmbl CRC
KoHTponbHaa cymma B coobuieHuu, nepegaetcsa mnagwum Gantom Bnepeaw, npencrasnsieT cobon
LMKINYECKUIA MPOBEPOYHBIN KO Ha OCHOBE HernpmBoauMoro norimHoma 0xAO00L.

Moanporpamma dopMmnpoBaHmst KOHTPOsibHOM cyMmMbl CRC Ha s3bike Cu:
uintl6_t GenerateCRC(uint8_t *pSendRecvBuf, uintl6_t uCount)

{

A

3 cons uintl6_t Polynom = 0xA001;
4 uintl6_t crc = OXFFFF;

5: uintl6 ti;

6: uint8_t byte;

7 for(i=0; i<(uCount-2); i++){

8 crc = crc ™ pSendRecvBuUf]i];

9 for(byte=0; byte<8; byte++){

10: if((crc& 0x0001) == 0){
11: crc =cre>> 1;

12: }else{

13: crc=crc>>1;

14: crc = crc  Polynom;
15: }

16: }

17.  }

18: returncrc;

19: }

5.7.3.2 F'eHepauusa KOHTponbHOM cymmbl LRC

KoHTponbHass cymma B coobuieHun, nepegaetca crapwumm 6avtoMm Bnepeguw, npencrasnsetr cobomn
NPOAONbHbIN KOHTPOSb M30OLITOYHOCTH.

Mognporpamma hopMmMpoBaHnNS KOHTPONbHOW cyMMbl LRCHa a3bike Cu:

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

2 {
3 uint8_t Irc = 0x00;
4. uintlé ti;
5 for(i=0; i<(uCount-1); i++){
6: Irc = (Irc + pSendRecvbuf[i]) & OxFF;
NOVATEK-ELECTRO TP-100M
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7 }

8: Irc = ((Irc » OXFF) + 2) & OxFF;
9: returnlirc;

10: }

5.7.4 Cnctema komaHg

5.7.4.1 ®yHKkuma 0x03 — yTeHme rpynnbl PErMcTpoB

dyHkuma 0x03 obecneunBaetr uteHne coaepxumoro pernctpoe TP-100M. B 3anpoce Begyuiero
COAEPXUTCH agpec HavyarnbHOro permcTpa, a Takke KonmyecTBO CroB AN YTEHUS.

OtBer TP-100M cogepXut KONM4ecTBO BO3Bpallaemblx GamT M 3anpolleHHble AaHHble. KonmyecTtBo
BO3BpaLLaeMbIX perncTpoB orpaHudmnBaetcd 50. Ecnn konnyecTtBo pernctpos B 3anpoce npesbiwaeTt 50 (100
0anT), pa3breHne oTBeTa Ha Kagpbl HE MPOM3BOAMUTCS.

Mpumep 3anpoca n otBeta B MODBUS RTU npuBenéH Ha pucyHke 5.8.

3anpoc
Hauy. agpec | Hau4. agpec Kon. Kon.
Anpec QyHKUMA HB LB cnos HB | cnos LB CRCLB CRC HB
01h 03h 00h AOh 00h 02h C4h 29h
OTeeT - 3HaueHne pernctpa 00AOh = 1000 (FLOAT)
" OanHble | OaHHbie | [JaHHbie | JadHbie
Anpec DyHKUMA Kon. 6ait HW HB HW LB LW HB LW LE CRC LB CRC HB
01h 03h 04h 44h 7Ah 00h 00h CFh 1Ah

PucyHok 5.8 — lNpumep 3anpoca n otseta oyHKunm 0x03 — YyTeHme rpynnbl permcTpos

5.7.4.2 ®yHKkums 0x06 — 3anncb perncrpa
dyHkuma 0x06 obecneunBaeT 3annck B ogmH pernctp TP-100M. B 3anpoce BegyLlero cogepxuTcsa agpec
peructpa v faHHble Ans 3anucuy.
OTBeT n3genua coBnagaeT ¢ 3anpocoM BeayLLEero 1 COOEPXUT agpec perucTpa n yctaHoBMEHHbIE AaHHbIE.
Mpumep 3anpoca u oteeTa B pexnme MODBUS RTU npuBeaéH Ha pucyHke 5.9.
3anpoc - perietp 00AOh = 1000 (INT)

Hau. agpec | Hay. agpec | [aHHble | [aHHble
Appec DYHKUMA HE LB HB LB CRCLB CRC HB
01h 06h 00h AOh 03h E8h 89h 56h
OTeeT
R OyHKLMS Hau. agpec | Hay. agpec | [aHHble | [aHHble CRC LB CRC HE
p UL HB LB HB LB
01h 06h 00h AOh 03h E8h 89h 56h

PucyHok 5.9 — lNpumep 3anpoca n oteeta yHKUMM 0X06 — ycTaHOBKa perncrpa

5.7.4.3 ®yHKkuma 0x08 — gmarHoctuka

dyHkumna 0x08 obecneumBaeT psa TECTOB AM1S MPOBEPKN CUCTEMbI CBA3N Mexay Beaywum n TP-100M, a
Takke ONg NPOBEPKU PasfnyHbIX BHYTPEHHUX ycnosun TP-100M.

®dyHKUMA ncnonb3dyeT none noadyHKUMM ANS KOHKpeTU3aumm BbINOMHAEMOro AenCcTBums (TecTta).

IModghyHkyust 0x00 — eo38pam GaHHbIX 3anpoca
[aHHble, NnepeaaHHble B Nosie AaHHbIX 3anpoca, byayT Bo3BpalleHbl B MOMe AaHHbIX OTBeTA.
Mpumep 3anpoca n oteeTa B pexxume MODBUS RTU npueaéH Ha pucyHke 5.10.

3anpoc
NMoadyHkumna | MoadyHkums | OaHHble | [daHHble
Appec DYHKUMA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah
OTBeT
MoadyHkuna | MoadyHkuma | OaHHele | JaHHble
Aopec DYHKUMA HBE LB HB LB CRC LB CRCHB
01h 08h 00h 00h ADh 3Ch 98h 1Ah

PucyHok 5.10 — Npumep 3anpoca un otBeTa nogdyHkumm 0x00 — BO3BpaT AaHHbIX 3anpoca

ModgpyHkyusi 0x01 — pecmapm onyuti cesasu
MepudepuiiHbin nopTt TP-100M BygeT nHULMann3npoBaH 1 BHOBb 3anyLLeH.

OTBeT BO3BpaLaTbecs He byaerT.

Mpumep 3anpoca B pexume MODBUS RTU npuBeaéH Ha pucyHke 5.11.

TP-100M
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3anpoc
NMoadyukuna | MNoadyHkuna | OadHHble | OaHHbIE
Appec DYHKUMA HE LB HE LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He Bo3BpallaeTcH

PucyHok 5.11 — Npumep 3anpoca n oteeTa nogdyHkumm 0X01 — pectapT onunin cBssu

IModgpyHkyusi 04h — ycmaHoeums pexum TonbKO crywame.

BbiHyxxgaet TP-100M nepentn B pexmnm Tonbko cnywartb. KomaHga vsonupyeT usgenuve oT Apyrux
YCTPOWCTB CETU, UCKIIOYasa ero BnvsHue Ha npouecc obmeHa. OTBeT He BO3BpallaeTcs. Bce nocnegytowme
KOmaHgbl, agpecoBaHHble gaHHomy TP-100M, 6yayT mpuyHMMaTbCs, HO OTBEThHI BO3BpaLlaTbCs He OyayT.
Bbixoa 13 pexvma TonbKo cnywaTtb BO3MOXEH NULLb NPY NONyYEHUM KOMaHAbl ANAarHOCTUKM ¢ NOAYHKUMEN
0x01 — pecTapT onuumn cBA3N.

Mpumep 3anpoca u oteeTa B pexume MODBUS RTU npuBenéH Ha pucyHke 5.12.

3anpoc
MoadyHkuma | MNMoadyHkuma | OaHHble | JaHHble
Aopec DYHKUMNA HB LB HB LB CRCLB CRC HB
01h 08h 00h 04h 00h 0oh Alh CAh

OTBET He BO3BpAaLLaeTCH

PucyHok 5.12 — lNpumep 3anpoca n oteeTta nogdyHkumm 0x04 — yctaHoBUTL pexxum TonbKo cnywaTtb

6 TEXHWHECKOE OBCIY>XXUBAHUE
6.1 Mepbl 6e3onacHocTu

HA KINEMMAX U BHYTPEHHUX SNIEMEHTAX U3AENUA NPUCYTCTBYET ONACHOE ANA
KU3HU HAMNMPAXEHUE.

NPN TEXHUWYECKOM OBCITYXXUBAHUUN HEOBXOANMO OTKITIOYUTb U3AEJIUE U
NOAKMIOYEHHBIE K HEMY YCTPOMCTBA OT NMUTAIOLLIEU CETM.

6.2 TexHunuyeckoe obcnyXuBaHue u3OeNUA OOJMKHO BbINMOJIHATLCA
cneuyuanucTamMmm.

6.3 PekomeHayemMmast nepnoanYHOCTb TEXHUYECKOro 06CnyXKMBaHUsA — KaXable LWeCTb MecsLeB.

6.4 MopsaaoK TeEXHNYECKOro o6cnyxuBaHus:

1) NpoBepuUTb HaOEXHOCTb MNOOCOEAMHEHUS MPOBOAOB, MPU HEOBXOOMMOCTM — 3axaTb C YCUIMEM,
yKka3aHHbIM B Tabnuue 3.1;

2) BU3yanbHO NPOBEPUTL LENTIOCTHOCTb KOpnyca, B criydyae obHapy>XeHUs TPELUH U CKOSOB M34enuve CHATb
C aKcnnyatauum n oTnNpaBuUTb HA PEMOHT;

3) Nnpun HeOBXOAMMOCTM NPOTEPETL BETOLLIO NIULEBYIO NaHENb U KOPNYC N3aenus.

KBanudgpuumpoBaHHbIMU

D,ﬂil YUCTKUN HEe MCHOﬂb3yﬁTe aGpa3MBHble MaTepuanbl U pacTBopuUuTesnun.

7 CPOK CINnYXXbbl U TAPAHTUA N3TOTOBUTENA

7.1 Cpok cnyx6bl n3genua 15 net. o ncteyeHnn cpoka crnyxbul 06paTUTLCH K NPOU3BOANUTENIO.

7.2 Cpok xpaHeHust — 3 roga.

7.3 MapaHTUNHBLIN CPOK aKCrnyaTauuun nsgenns coctaensgeT 10 neT co AHA Npodaxu.

B TeyeHne rapaHTMWHOro cpoka aKkcnnyatauuun (B crnyvae oTkasa u3genusi) NpousBoauTenb BbINOMHSAET
OecnnaTHO PEMOHT MU3genusi.

BHUMAHUE! ECINU WU3OENIME 3KCMIIYATUPOBAIIOCb C HAPYWEHUEM TPEBOBAHUN
OAHHOIO PYKOBOJCTBA MO 3KCMNYATALUUWN, NOTPEBUTENb TEPAET MPABO HA FTAPAHTUMAHOE
OBCITYXXUBAHUE.

7.4 [apaHTUiiHOEe obcnyXnBaHWe NPon3BOAUTCH NO MeCTy NpuobpeTeHns UM NponssoauTenemM nsgenus.

7.5 MNocnerapaHTunHoe obcnyxmBaHue U3genus BolNOMNHAETCS NPOM3BOAUTENEM NO AENCTBYOLLUM
Tapudam.

7.6 lNepen oTnpaBKoOW Ha PEMOHT, n3genve A0MKHO BbiTb YNakoBaHO B 3aBOACKYK UMW APYryko YNakoBKy,
NCKMIOYAIOLLYI0 MEXaHUYeCKne NoBpexaeHus.

Y6eautenbHaa npocbb6a: B crnyvyae BoO3BpaTta u3genus W nepedade ero Ha rapaHTuirHoe
(nocnerapaHTUMHOE) oOGCnyXxuBaHue, B Nosfie CBeAEHUM O peKnamMaumsax MoAPOBHO YKaXUTE MPUUYUHY
BO3BparTa.
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8 TPAHCNOPTUPOBAHUE U XPAHEHUE
N3genve B ynakoBke MpOM3BOAUTENSI AOMYyCKaeTcsl TPaHCMOPTMPOBAaTb M XpaHWUTb NpW TemnepaType oT
MUHycC 60 go +55 °C n oTHocuTenbHON BNaxxHocTh He 6onee 80%.

VN200729
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