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BHUMAHUE! BCE TPEBOBAHUA PYKOBOACTBA MO 3KCHMJNYATAUUU OBA3ATEINbHbI A5A
BbIMOJIHEHUA!

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

— CAMOCTOATENBbHO OTKPbIBATb U PEMOHTUPOBATb U3OEJUE;
— O3KCNMNYATUPOBATb U3OENTUE C MEXAHUYECKMMU NOBPEXOAEHUAMU KOPMYCA.
HE OOMYCKAETCA NONAOAHUE BOAbl HA KNEMMbl U BHYTPEHHUE SNTEMEHTbI U3OENUA.
Mpun akcnnyaTaumm n TeXHUYECKOM O06Cny)XXMBaHUM HEOBXoAMMO cobnogaTb TpeboBaHus
HOPMaTUBHbIX JOKYMEHTOB:
«lMpaBuna TeXHUYECKON IKCNIyaTaLmumn 3NeKTPOyCTaHOBOK NoTpedutenen»,
«lMpaBuna TexHUKM 6€30NacHOCTM NPMU IKCNNyaTauum ANEeKTPOyCTaHOBOK NoTpedutenemn»,

«OxpaHa TpyAa npu aKkcnnyatauumn aNeKTpoyCTaHOBOKY.

Mogknio4veHue, perynmpoBKka U TeXHU4YecCKoe 06cny)|<v|BaHv|e n3genuma AOOJIXKHbl BbINOJNIHATBLCA
KBanVICbVIIJ,VIpOBaHHbIMM cneunanucrtamum, N3ay4YymBuwlnmMm HacTosilee PyKOBOACTBO no aKcnnyaTauunu.

Mpn cobnopgeHun npaBun aKcnnyarauun n3genuve 6e3onacHoO Ans UCNOJIb30BaHUS.

NOVATEK-ELECTRO TP-100M
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HacTtosiwiee PykoBOACTBO MO 3KchfyaTauuu npeaHasHayeHo AN O3HAKOMIEHWsI C  YCTPOWCTBOM,

TpeboBaHMAMM Mo ©e30MacHOCTW, MOPSAKOM 3KChnyaTtaumm n obcnyxmBaHus LUMPOBOro TemnepaTypHOro
pene TP-100M (ganee no Tekcty «mnsgenune», « TP-100M»).

BpeaHble BelwecTBa B KONMYECTBE, NPEBbILLAOLWEM NpeaenbHO A0MNYCTUMbIE KOHLEHTPaUUN, OTCYTCTBYIOT.

1 HASHAYEHUE
1.1 HasHauyeHue nsgenus
TP-100M sBnseTcss MMKPOMNPOLECCOPHBLIM YCTPONCTBOM, NpefHasHayeHHbIM ANs U3MEPEHUs U KOHTPOMs
TeMnepaTypHOro pexumma cyxoro TpaHcopmaTopa Mo YeTblpeM AaTyumkam, nogkryaemMbiM No ABYX - UMu
TPEXNPOBOAHON CXeMe, C MOocneayrlwmm oTobpaxeHnem TemnepaTtypbl Ha Aucniee M Bbldayen CUrHanos
TPEBOrv Npu BbIXoAe KakMx-Nnmbo napameTpoB 3a YCTAHOBIIEHHbIE Npeaensi.
M3penue Takke MOXET MPUMEHATLCH ANS 3allmnThl ABUraTenen n reHepaTopos.
B mnsgenuu npegycMOTpeHO yHueepcasibHoe nutaHue oT 24 fo 265 B (nepemMeHHOro nnm rnocTosAHHOro
Toka) n nogkntodeHne k cetn EIA/TIA-485 no npotokony MODBUS RTU / ASCII.
C usgenvem MoryT NpUMeEHATLCS criedyolmne Tunbl TeMnepaTypHbIX 4aTYMKOB:
— PT100 — nnaTMHOBbLIN AaT4YMK C HOMUHarbHbIM conpoTtuerieHem 100 Om, npu 0 °C;
— PT1000 — nnaTMHOBbLIN JaTymK C HOMUHanNbHbIM conpoTtuerieHem 1000 Om, npum 0 °C;
— PTC1000 (EKS111) — paT4mk ¢ HOMUHarnbHbIM conpoTuerieHem 990 Om, npu 25 °C;
— PTC (minika) — xonogHoe conpoTusnexne gatymka 20-250 Om.

1.2 OpraHbl ynpaBneHusi, rabapuTHble U YCTAHOBO4YHbIE pa3mMepbl
1.2.1 NabapuTHble N ycTaHOBOYHbIE pa3mepbl TP-100M

96
e R~ R —~ N 11| )
o o o @ 0[N | % =124
o @H L ;§ @E@
e ) 12 2 i | |2 (22
[ 1 H 2 oo | D)
— 0 10| ¢ 21
C  ps ~_] 10 9 f.| |53 @20 [T
— N 8 3 ai 2 |2 [19
& | —> ||| 8 7|1 | el
d b @ Tt S @
C — ~ | ] 5 :l 5 - @ 17 a
4 Y tE 16
o 3 i ompen| (L)
a=D 2 3 g 15
\ —= 1 <[4
¢ ) C D ¢ y = @A Al+)| g gg F®
— h ) & B [B() g awean| (D)
98 91
110

PucyHok 1.1 — MabapuTHble 1 yCTaHOBOYHbIE pa3mepbl TP-100M
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1.2.2 "Hankauma n opraHbl yrnpasneHu s
Ha pucyHke 1.2 npuBedeH BHELLHWIA BUA, NNLLEBOW NaHenu nsgenus.

1 2 1 — umdpoBon gucnnen Homepa TekyLlero KaHana

/ oTobOpaxeHus;
»ou‘r TEMNEPATYPA
; TH S

2 — unpoBO ANCNNEN 3HAYEHNS TemMNepaTypbl;
3 — nHankatop BkntodeHust pene NMEPEIPEB;
3 4 — nHankaTtop skntoveHus pene NPEOYNPEXOEHUE;

/ 5 — wvHaukatop nporpammupoBaHus  TP-100M,
1 4 HeucnpasHocTu u BkItoveHus pene HEMCINMPABHOCTD
I O/ OATHUKA,;
10 / ®  6—kHonka T (BHU3):
W"“‘ AreAmPERaEI 7 — kHonka ‘= (BBEPX);
\ocm.. PR Lt 6 8 — kHonka BBO[ (3anucb u BbIXOO M3 pexuma
9 / nporpaMMMpoBaHns NapameTpoB);
\\, MEHIO /

i 9 — kHonka MEHKO (Bxog B pexum npocmoTpa u
7) g NpOrpaMMMpPOBaHIS TapaMeTpoB);
L

10 — nHagnKaTOP aKTUBHOCTYU CBA3U Mo RS-485;
11 — nngukaTop BknoveHus pene OXIAXOEHUE.

8 7

PucyHok 1.2 — Jluuesas naHens TP-100M

1.3 YcnoBusa akcnnyatauum
N3genve npegHasHadeHo s SKcnnyatauumn B Cneaytowmnx yeroBusx:
— TemnepaTtypa oKpyxawwen cpedbl oT MuHyc 35 go +50 °C;
— artmocdepHoe aaeneHne ot 84 go 106,7 klla;
— OTHOCUTENbHAas BaXHOCTb Bo3gyxa (Npy temnepatype +25 °C) 30 ... 80%.

BHUMAHMUE! U3spenune He npeaHa3HavyeHo AfiA 3KcnslyaTauum B YCIIOBUAX:
—  3HauyuTenbHON BUGpaLMK 1 yOapoB.;
— BbICOKOW BNa)XHOCTW;
— arpeccvBHOMN cpefbl C CoAep)XaHMeM B BO34yXe KUCHOT, LWeroyen, u T. N., a Takke CUMbHbIX
3arpsA3HEeHUn (XKMp, Macno, Mbifb 1 Np.).

2 KOMIMJNEKTHOCTb
KomMnnekTHoCTb n3genuns npmueeneHa B Tabnuvue 2.1.

Ta6bnuua 2.1 — KomnnekTHocTb nagenus

HaunmeHoBaHue KonuuyectBoO, WIT.

TP-100M

Kpennenve

YNnoTHUTENb PE3NHOBbIN

CBbEMHBIN KNEMMHUK

PykoBogcTtBo no akcnnyaTtauun. lNacnopt
YnakoBka

A =2IN=2 N =

3 TEXHUYECKUE XAPAKTEPUCTUKU
3.1 OcHOBHbIe TEXHUYECKUE XapaKTepPUCTUKMN
OCHOBHbIe TEXHUYECKME XapaKTEPUCTUKN U3fgenusa npuseneHsl B Tabnuue 3.1.

Tabnuua 3.1 — OCHOBHblE TEXHUYECKME XapaKTEPUCTUKN

HasBaHue 3HayeHue
HomunHanbHOe HanpskeHue nutanus (~), B 230/240
HanpspkeHne, npu KOTOpOM coxpaHsieTcs paboTocnocobHocT (=~ / =), B 24 — 265
YacToTta nutarouwen cetu, 'y, 45 - 65
MoTtpebnsemast MowHocThL (0T cetn ~230 B), BT, He 6onee 6,0
MoTpebnaemas MOLWHOCTb (OT UCTOYHMKA NuTaHua +24 B), BT, He Gonee 2,2
KonunyecTBo nogknto4aembix 4aTYMKOB, LUT. 4

NOVATEK-ELECTRO TP-100M



MpogomkeHue Tabnuubl 3.1

HasBaHue 3HaueHue
PT100, PT1000,
Tunbl 4ATYMKOB, UCMONb3YEMbIX AN UMEPEHUSA TeMMNepaTypbl PTC1000 (EKS111),
PTC(minika)*
Cxema nogknoveHns AaT4nkoB 2/ 3 npoBoaHasi

2-X NpoBogHas — oo 5

MakcumarnbHas gnvHa npoBoa AaTynka B 3aBUCUMOCTU OT CXEMbI BKIOYEHUS, M
3-x npoBogHas — go 100

lMorpelwHocTb n3amepenna temnepatypsl, °C +2
[unana3soH nsmepsiemblx Temnepatyp, °C
PT100 oT MuHyc 60 go +300
PT1000 oT myHyc 60 go +300
PTC1000 (EKS111) oT MuHyc 50 go +120
PTC (minika) ot +60 go +180
Lindposas dpunstpaumnsa temneparypbl eCTb
Konu4ecTBo BbIXOAHbLIX pere 1 BUA KOHTaKTOB, LUT. 4 — nepeknoyvaroLne
KoMMyTaLMOHHbIV pecypc BbIXOAHbIX KOHTAKTOB pene:
anektpu4deckun pecypc npu 10 A 250 B AC (cos ¢ = 1,0), pas, He MeHee 100000
anektpuyeckun pecypc 10 A 24 B DC, pas, He MeHee 10000
— MeXaHW4YecKuin pecypc, pas, He MeHee 10000000
XapakTepucTuka BbIXOAHbIX KOHTAKTOB pene:
—  MakcUMarnbHbIA KOMMYTUPYeMbIA TOK npu —~ 250 B (cos ¢ = 1,0), A 10
—  MakcUMarnbHbIA KOMMYTUPYeMbIA TOK Npu —~ 250 B (cos ¢ = 0,4), A 6
—  MakcumarsbHbI KOMMyTUpyembii Tok npyu == 30 B, A 3
— MakcummarsnbHasi KOMMyTupyemasi MoLHOCTb, BA 2500
TecT BbIXOOHbIX pene ecTb
TecT HamMkaummn ecTb
EIA/TIA-485 MODBUS RTU / ASCII ecTb
Bpemsi xpaHeHus JaHHbIX, NIeT, He MeHee 15

YcTponcTea ynpaBneHus

HasHaudeHune nagenus
1 pacnpeneneHns

HomuHanbHbIN pexxum paboThl [NpooomkMTenbHbIN
CrteneHb 3aluThl NNLIEBOM NaHenu IP64
CTeneHb 3almThl KOpnyca IP20

Knacc 3awuTbl OT NOpPaXeHUs 3NEeKTPUIECKUM TOKOM Il
KnnmaTtnyeckoe ncnonHeHne YXI1 3.1

[onyctumas cteneHb 3arpsi3HeHust Il
KaTeropusa nepeHanpsaxeHuns Il

HomuHanbHoe HanpsbkeHne nsonsumm, B 450
HomuHarnbHoOe nMnyribCHoe BblAepXnBaeMoe HarnpskeHue, KB 2,5
CeyeHve NpoBOAOB A5l MOAKMNIYEHUS K KIeMmam, Mm? 0,5-25
MoOMEHT 3aTsXKKN BUHTOB Knemm, H*m 0,4
Macca, kr, He bonee 0,360
FabapuTHbie pasmepsl (OLUB), Mm 110 x 98 x 96

MoHTax NpeayCcMOTPEH Ha NULEBYIO NaHenb WwuTa (Wwkadga) unm npubopa
N3genve coxpaHseT cBok paboTocnocobHOCTb Npuy N0O6OM NONOXKEHWUM B NPOCTPAHCTBE

* — patumkm PTC (minika) moryT BkntoYaTbcsl nocrnegosartensHo (no 1, 3, 6 wr.)

3.2 MporpammMmupyembie U UCNofb3yeMble NapameTpbl
Mporpammupyemble 1 UCNonb3yemMble napameTpbl NpMBeaeHbl B Tabnuue 3.2.

Tabnuua 3.2 — [NporpamMmmmnpyemble 1 UCMOSb3yeMble NapamMmeTpbl

YcTaHOBOYHbIE U MuH./
Kon 3aBoackas Appec
CuYuTbIBaeMblie napameTpa Makc. yCTaHOBKa OnucaHue napameTpa Dec
napameTpbl 3Ha4YeHus
O6wme
Temnepatypa cpabaTtbiBaHus pene
| (o]
MpepynpexaoeHne ALr 50/240°C 140 NPEQYNPEXIEHME. 100
OuddepeHunan o OunddepeHuman oTknoyeHns pene
L dRR | 1/200°C 0| HPEQYNPEXOEHME. 101
TemnepaTypa cpabaTtbiBaHus pene
(o]
Meperpes ErP 50/240°C 160 NEPELPEB. 102

TP-100M NOVATEK-ELECTRO




MpogomkeHune Tabnuubl 3.2

YcTaHOBOYHbIE U
CuYMTbIBaeMble
napameTpbl

Kop
napameTpa

MwuH./
Makc.
3HaYeHus

3aBoackasn
yCTaHOBKa

OnucaHue napameTpa

Anpec

OudbdepeHumnan
neperpesa

dFt

1/200°C

10

OunddepeHunan oTkno4eHns pene
NEPEIPEB.

103

Pene oxnaxaeHne

FHA

0/3

Pexwum pabotbl pene OXINMAXOEHMUE:
0 — Bcerga OTKIMOYEHO;

1 — paboTtaeT no kaHanam 1, 2 n 3;

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

104

BkntoyeHune
oxnaxxaeHus

30/240°C

90

Temnepatypa BKIOYEHUs perne
OXNAXOEHUE.

105

OudbdepeHumnan
oxnaxgeHus

1/200°C

20

OunddepeHunan oTknoveHns pene
OXNAXOEHUE.

106

3apepxka

0/300c

3apepikka BKIMOYEHUS BCEX pere npu
BO3HUKHOBEHWM aBapun Nno TeMneparype.

107

HewncnpaBHoCTb
Jatyuka

Act

0/2

JdencTere npu HeENCNpaBHOCTM JaT4umKa:
0 — nHaMKaums ¢ BKINOYEHNeM perne
HEUCNMPABHOCTb OATYUKA,

1 —n.0 + BKMOYEHMe pene
NMPEOYNPEXOEHUE;

2 —n.1 + BkntoveHue pene NEPEMPEB.

108

MODBUS

BknioyeHne

-5A

0/2

BkntoveHue (oTknodeHune) ceasm no RS-485:
0 — OTKITIOYEHO;

1 — BKINOYEHO;

2 — BKIOYEHO (YAaneHHoe ynpasreHve
BbIXOAHbLIMW pene Harpysku).

109

MpoeHTndurkatop

r5n

117247

Howmep n3genusa (ceteBon agpec).

110

Twvn

rSc

0/1

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

111

CkopocTtb

585§

0/3

CkopocTb nepefaym OaHHbIX:
0 — 2400 (6wuTt/c);

1 — 4800 (6ut/c);

2 —9600 (6ut/c);

3 — 19200 (6ut/c).

112

YeTHOCTb

5P

0/3

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

1 — HeT:2 cTon 6uTa;

2 — [a: YerT: 1 cTon 6uT;

3— Oa: HeyeT: 1 cTon 6uT.

113

Tanmayt

5L

0/999

3apepxka oteeTa (X200 MKC):
eavHuua 3HadveHns pasHa 200 MKc.

114

CucrtemMHble

Pexxum nHankauum

d5P

0/2

Pexunm paboTbl MHAMKaLUK:

0 — oToGparkaeTca camas BbicOKas
Temneparypa ¢ HOMEPOM KaHana;

1 — onepaTop Bpy4HYO NpocMaTpmBaeT
Temneparypy;

2 — Noo4vepenHo ¢ UHTepBanom 4 c,
oTobpaxaeTca TemnepaTypa BKIHOYEHUS
KaHaroB.

115

TecT pene

ESE

0/4

TecTupoBaHWe BbIXOAHLIX pene:

0 — TecTupoBaTh BCe pene;

1 — TectnpoBaTtb pene OXITAXOEHUE;

2 — 1ectnposatb pene HEMCMPABHOCTb
OATUHYUKA,

3 — tectupoartb pene NEPEIPEB;

4 — tectnpoatb pene NMPEQYNPEXOEHUE

116

Maponb

PHS

000 /999

123

000 — naponb OTKMOYEH;
NNN — 3Ha4eHune napons.

117
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MpogomkeHune Tabnuubl 3.2

YcTaHOBOYHbIE U

MwuH./

CYuTbiBaeMble Kon Makc. SEEERELED OnucaHue napameTpa Appec
napameTpbl napametpa , auenus |YCTAHOBKA
C6poc Bcex HacCTpoOeK Ha 3aBofcKMe
CTaHOBKM:
C6poc Sk 0/1 0 )(; — He BbINOMHSATbL CBPOC; 118
1 — cbpocuTb BCe YCTAHOBKM Ha 3aBOACKME.
Bepcus uEr * 10 Bepcus Mykponporpamei. 119
Kanan 1
BKAloYEHME KaHana Chl 0/1 1 BkntoueHne (OTKJ'I}OLI.eHI/Ie) kaHana 1: 120
0 — kaHan oTkNtoYeH; 1 — kaHan BKIHOYEH.
CpaBur wkanbl Ha 3Ha4YeHne CA1
Kannbposka ch! -10/10°C 0 OTHOCUTENBbHO M3MEPEHHOW OaTYMKOM 121
TemMneparypsl.
Tun ucnonb3yemoro gaTyuka:
0—PT100 (100 Om / 0 °C);
Twn ck | 0/3 0 1 —PT1000 (1000 Om / 0 °C); 122
2 —PTC1000 (990 Om / 25 °C);
3 — PTC (minika).
Makc. kaHana™* cn | -99/999 °C -99 MakcumanbHas 4OCTUrHyTas Temneparypa. 123
Kanan 2
BKAIOYEHME KaHANa che 0/1 1 BkntoveHne (OTKJ‘II-O‘-I-GHI/Ie) KaHana 2: 124
0 — kaHan oTKtYEH; 1 — KaHan BKIOYEH.
CpaBur wkanbl Ha 3HayeHne CA2
Kanunbposka cAc -10/10°C 0 OTHOCUTENBHO N3MEPEHHOWN OATYMKOM 125
TemMnepaTypsb!.
Tun ucnonb3yemoro gaTyuka:
0—-PT100 (100 Om / 0 °C);
Twn ckd 0/3 0 1 —PT1000 (1000 Om / 0 °C); 126
2 - PTC1000 (990 Om / 25 °C);
3 — PTC (minika).
Makc. kaHana™* cnc -99/999 °C -99 MakcumanbHast 4OCTUrHyTast Temneparypa. 127
Kanan 3
BKIOYEHME KaHana ch3 0/1 1 BkntoveHne (OTKJ'II'O‘-I-eHVIe) KaHana 3: 128
0 — kaHan oTKM4YeH;1 — KaHan BKIOYEH.
CpaBur wkanbl Ha 3Ha4yeHne CA3
Kannbposka cA3 -10/10°C 0 OTHOCUTENBHO N3MEPEHHOWN JATYMKOM 129
Temneparypsbl.
Tun ncnonb3yemoro gaTyuka:
0 —-PT100 (100 Om / 0 °C);
Tun ck3 072 0 1—PT1000((1000 oM/o<)°C); 130
2 —PTC1000 (990 Om / 25 °C).
Makc. kaHana™* cni -99 /999 °C -99 MakcumanbHasa JoCTUrHyTasa Temneparypa. 131
Kanan 4
BKIOYEHME KaHana chY 0/1 0 BkntoueHne (OTKJ'IIOLI.eHI/Ie) KaHana 4: 132
0 — kaHan oTKMtYEH; 1 — KaHan BKIOYEH.
Casur wkanbl Ha 3HavyeHne CA4
Kanubposka cAY -10/10°C 0 OTHOCUTENBHO N3MEPEHHOW AaTUYNKOM 133
TEMNepaTypsbl.
Tun ucnonb3yemoro gaTyuka:
0-PT100 (100 Om / 0 °C);
Tun ckH 0/3 0 1 —PT1000 (1000 Om / 0 °C); 134
2 - PTC1000 (990 Om / 25 °C);
3 — PTC (minika).
Makc. kaHana** cnH -99 /999 °C -99 MakcumanbHasi 4OCTUIHyTas TemnepaTypa. 135
* — napameTp OOCTYNeH TONbKO AN YTEHUS;
** — Npy 3aMblKaHMW JaTynKa 3anncbiBaeTCs 3Ha4YeHne MmHyc 99, a npu o6pbiBe gatymka 999.
TP-100M NOVATEK-ELECTRO




4 ONMNCAHUE N PABOTA U3OENUA

4.1 KoHCcTpyKUMA

TP-100M KOHCTPYKTUMBHO BbLINOMHEHO B NMacTMacCoBOM Kopryce, npefHasHayYeHHOM Ons KpenneHus Ha
nuueByto naHenb wmta (wkada) nnu npnbopa, pasmepsl kopnyca (110 x 98 x 96 mm). Kopnyc BbINOSIHEH U3
yOapoyCTOMYMBOro, camosaTtyxalwLwero martepumana. Jcku3 kopnyca ¢ rabapuTHbIMM M YCTAHOBOYHbLIMUN
pa3mepamu npuBeeH Ha pucyHke 1.1.

4.2 MpuHUMN gencTBnA

N3genve nmeet YeTbipe kaHana ans nsmepeHns temnepaTypbl U YeTbipe BbIXOAHbIX pere Harpysku.
JaTtynkm TemnepaTtypbl NEPBbIX TPEX KaHANoOB M3MEPSIOT TemnepaTypy Kaxaon obmMoTku TpaHcdopmatopa,
YyeTBEpPThbIN — ApMa TpaHcopmaTopa.

Mpn onacHOM MOBbIWEHUN  Temnepatypbl  TpaHcopmMaTopa  uM3genuve  cHayana  BKIOYMT
npeaynpeavnTenbHy0  CUTHaNM3auuMio 1 BEHTUNATOpbl oxnaxaeHus. Ecnu  noBbileHne TemnepaTypbl
NPOAOIHKNTCA N TeMnepaTypa NPeBbICUT NpeAenbHO AONYCTUMOE 3HaYeHune, nsgenve BbINOMHUT aBapuiiHoe
OTKNIOYEeHMe TpaHcopmMaTopa.

B cny4dae Bbixoga n3 ctpos gatdmka(o) Temnepatypbl TP-100M BKAOUMT curHanmsauuio HEUCNPaBHOCTU
Aatyuka.

5 NCIMOJIb3OBAHUE NO HASHAYEHUIO

5.1 NoaroToBKa K UCNONb30BaHUIO

5.1.1 MNoaroToBKa K NOAKMIOYEHUIO:

— pacnakoBaTb u3genue (PEeKOMEHOYEM COXPaHWTb 3aBOACKYH) YMAKOBKY Ha BECb FapaHTUMHBIA CPOK
aKcnnyaTtaumm nsgenus);

— MpOBEPUTb U3Lenne Ha OTCYTCTBME MOBPEXOEHMI MOCNe TPaHCMOPTUPOBKKU, B Crnyyae oBHapyXeHus
TakoBbIX 06PATUTBLCS K MOCTaBLUMKY UMW NPON3BOANTENIO;

— MpPOBEPUTb KOMMIIEKTHOCTb (M. 2), B cnyyae OOHapyXeHUs HEMNoOSIHOM KOMMMEKTaumm wusgenuvs
00paTUTbCS K NOCTaBLLMKY UM NPON3BOAMUTENIO;

— BHMMAaTENbHO M3yunuTb PyKoBOACTBO MO akcnfyatauum (obpaTtute ocob6oe BHUMaHME Ha Cxemy
NOAKISHOYEHUA NUTAHUA U3[ENUA);

— ecnu y Bac BO3HMKNM BOMPOCHI MO MOHTaXy M34enus, noxanymcra, obpatutecb K NpoM3BOAMTEMO MO
TenedoHy, ykazaHHOMY B KOHLe PykoBoACTBa MO aKcnnyaTauum.

5.1.2 O6wme ykasaHus

Ecnu Temnepatypa u3genus nocne TpPaHCMOPTUMPOBaHUS WU XpPaHEHUs OTNU4YaeTcsa OT TemnepaTypbl
cpedbl, NpyM KOTOPOW npegnonaraeTtca 3Kcnfyatauusi, TO nepes NOAKIMYEHWEM K JNEKTPUYECKOW CETU
BblAepXaTb M3[4envMe B YCMNOBMSIX 3SKCMfyaTauuMuM B TevyeHue [OBYyX 4YacoB (T.K. Ha 3nemMeHTax wusgenus
BO3MOXXHa KOHAEHcauus Bnaru).

BHUMAHME!

BbIXOOHbIE KOHTAKTbI PEJIE HATPY3KU HE NMPEAHA3HAYEHDbI OJ1A4 KOMMYTALUWUU HATPY3KH
NMPU KOPOTKUX 3AMbIKAHUAX. NMO3TOMY AOOJIXKHbI BbITb 3AWULLEHBI ABTOMATUYECKUMU
BbIKITIOYATENEMSA (MPEAOXPAHUTENAMU) C TOKOM OTKINOYEHUA HE BOJIEE 10 A KITACCA B.

BHMUMAHME! BCE NOAKNIOYEHUA OOTKHbI BbINOJIHATLCA NPU OBECTOYEHHOM U3OEJTUA.

Ownbka Npu BbINOSTHEHMU MOHTAXHbIX PAabOT MOXeT BbIBECTU U3 CTPOSA Usaenue U NOAKMHYEHHbIe
K HEMYy Npuobopbil.

Ons obecrneyeHns HaOEXHOCTM  SNEKTPUYECKMX COEOUHEHUM cregyeT Ucnonb3oBatb  rMbkue
(MHOronpoBOMOYHbIE) NPOBOAA C MU30MNAUMEN Ha HanpsbkeHne He meHee 450 B, KOHLbI KOTOPbIX HEOBX0ANMO
3a4UCTUTb OT M3onsaumm Ha 50,5 MM 1 oBxaTb BTYNOYHBIMU HaKOHEeYHWKaMn. PekomeHOoBaHHOE ceuveHne
kabena gns nogkniodeHus gatyukoB Temnepatypbl — oT 0,5 go 0,75 mMm? gns nogknoyYeHus MCTOYHMKa
NUTaHWA N BHELWHUX ycTponcts — oT 1,0 o 2,5 mm2.

MoakntoueHne TP-100M k cetn MODBUS BbinonHsieTca kabenem tuna “Butas napa”.

KpenneHve npoBO4OB [OOSMPKHO WCKNIOYATb MEXaHW4Yeckue MOBPEXOEHUSA, CKpyYyuMBaHWE U CTUpaHue
N30msLMM NPOBOOOB.

HE HOONYCKAETCA OCTABJIATb OrOJIEHHbIE YYACTKW MNMPOBOAA, BbICTYNAKOLWUUE 3A
NPEAENbI CLEMHOIO KITEMMHUKA.

OnA HageXHOro KoHTakta Heo6XxoAMMO MPOU3BOAUTHL 3aTSXKKY BUHTOB CbEMHOro KieMMHUKa C
ycunuem, ykasaHHbIM B Tabnuue 3.1.

Mpn yMEHbLUIEHUN MOMEHTA 3aTSXKKN — MECTO COeAMHEHUSA HarpeBaeTCsl, MOXET ONNaBUTLCA KINEMMHUK U
3aropeTbcs nNpoBoA. [Mpn yBenMyeHun MoMeHTa 3aTAXKKU — BO3MOXEH CPbIB pe3bObl BUHTOB KIeMMHUKa Unm
nepexumaHue nogcoeanHeHHoro npoBoaa.

NOVATEK-ELECTRO TP-100M
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Ona noBbllWEeHUA  3KCNNyaTauUMOHHbIX CBOWCTB MU34enus  pPeKoMeHAyeTCsli  YCTaHOBUTb
npeaoxpaHuTenb (BCTaBKy NNaBKyro) Unu ero aHanor Ha Tok 3 A B uenu nutaHua TP-100M.

OnA yMeHbLUeHUS BIIUAHUA 3NEKTPOMarHUTHbIX NOMeX:

— Bce kabenw, nepefawowme curHanbl WU3MepeHus OT AaTyuKoB TemnepaTypbl AOSMKHbl  ObiTb
N3roToBIEHbl N3 3KpaHNPOBAHHOIO Kabens Tuna “BuTas napa” (Tporka) ceveHnem He meHee 0,5mMm?;

— npu npoknagke nuHun “TP-100M — gatyuk’, cnegyet BblAennTb UX B CAMOCTOATENBLHYO Tpaccy (Mnu
HeCcKonbKo Tpacc). Tpaccbl pacnonaraloT OTAENbHO OT CWUMoBbIX kabenen, a Takke oT kKabenew,
CO34aroWmnX BbICOKOYACTOTHbIE W MMMYMbCHble MOMexu. Tpaccbl crnegyeT nnaHuMpoBaTb TakUM
06pasom, 4ToObI ANMHA CUrHAMBHbBIX NIMHWUIA Oblnia MUHUMAIbHOW.

lMpu nposedeHuu ucnbimaHul U30AAYUU  MpaHcgopmamopa HacmosimesbHO  PeKoMeHOyemcsi
omkmoYyame Gamyuku memnepamypsl om TP-100M, m.k. umryrnbCHble noOMexu (803HUKarWUe 80 8PeMsi
ucrnibimaHuti) Mo2ym npusecmu K 8bixody U3 cmpos u3oesusl.

5.1.3 MoHTax usgenusa

5.1.3.1 TpeboBaHUA K KOHCTPYKUMM LLUTA

TP-100M BbINOSMIHEH B LWMTOBOM UCTMOJTHEHUN.

K KOHCTpyKUUK WMTa NpeabaBnalnTcs cnegyrowme TpebosaHms:

— OTBepcTMe ANns yCTaHOBKU uagenuns — ksagpatHoe 91,5 x 91,5 mm (gonyck +0,5 mm);

— pacCTosiHMe Mexgy naHenamu u3genus (BEpPXHEW, HWKHEN M OOKOBbIMM) U COOTBETCTBYIOLLVMM
NOBEPXHOCTSAMU LLIMTA AOMKHO ObiTh HE MeHee 10 MM;

5.1.3.2 lNopagok MoHTaxa:

— HageTtb Ha TP-100M pesunHoBbIn ynnoTHUTENb (N03.4 puc. 5.1);

— YCTaHOBUTb CbEMHbIE KNeMMHUKM (no3.3 puc. 5.1);

— YCTaHOBMWTb U3OeNnne B OTBEPCTUE LUMTA;

— YCTaHOBWTb kpenneHus (no3.2 puc. 5.1) Ha 60KOBblE MAHENN U3OENNS;
—  3aKpenuTb u3genue B UTe, 3aKpyTUB BUHTbI KPEMNEeHUs.

OB 2 1 - TP-100M;
NS S BN < 2 — KpenneHus;
. E\i 3 h‘“} 3 — CbeMHbI€ KINEMMHUKN,;
DRI, 5@ 4 — pe3nHOBbIN YMMOTHUTENb.
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PucyHok 5.1 — MoHTax nsgenus

5.1.4 MNMopgkntoyeHne ngenus

5.1.4.1 TlogrotoBute kabenun pgna coeguHeHusa TP-100M c gatumkamm Temnepatypbl U BHELHUMMU
YCTPONCTBaMW, a TakKe C UCTOYHUKOM NUTaHUS.

5.1.4.2 MNogkniounTb N3genue cornacHo cxeme, NpMBeaeHHOM Ha pUCyHke 5.2.

BHUMAHME!

KNEMMbI 40 U 42, NPEAHA3HAYEHHBIE ANA NOAKNIOYEHUA CETU MUTAHUA U KITEMMbI
A 1 — 12, NPEAHA3HAYEHHbIE ONA NOAKNOYEHUSA BHELWWHUX YCTPOUCTB, PACCUYUTAHDI

HA MAKCUMAJIbHOE HAMPAXEHUE 265 B. BO U3BEXXAHUE 3JIEKTPUYECKOIO NPOBOA

naondummn nOAKNMNOYEHUE UCTOYHUKOB HAMNPAXEHUA BbIWLWE YKA3AHHOIO

3AMNPELLAETCHA.

TP-100M NOVATEK-ELECTRO
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FU — npedoxpaHumerb (aemomamuyecKkul 8biKnodamerss) Ha mok 3 A;
QF1-QF4 — asmomamuyeckue ebikrirodamenu (npedoxpaHumeriu) Ha mok 10 A.

PucyHok 5.2 — Cxema nogkntodeHns TP-100M

5.2 N\cnonb3oBaHue nsgenus

B ncxogHom coctosiHnm TP-100M nooyepenHo, ¢ MHTeEpBanoMm 4 ¢, otobpaxaeT TemnepaTtypy BKITHOYEHHbIX
[ATYMKOB 1 HOMEP COOTBETCTBYIOLLErO KaHana (Npy yCTaHOBMNEHHOM 3HadeHun “2” napameTtpa d5F cwm. Tabn.
3.2).

Korga TemnepaTypa 04HOro 13 BKITHOYEHHbLIX ATYMKOB NPEBbLILWAET TeMNepaTypy YCTaHOBIIEHHOro nopora
“NMpenynpexaenne” (AL r), yepes ycraHosneHHoe Bpems (di A) sknoyaetcs pene MPEAYNPEXAEHME c
COOTBETCTBYIOLWEN nHankaumen (nos. 4 puc. 1.2).

To Xe camoe npoucxoauT Mpu MpeBblleHUn TemnepaTypHoro nopora “Meperpes” (ErFP), uepes
yctaHoBneHHoe Bpewms ( dL A) sknouaetca pene MEPEMPEB c cooTBeTcTBYIOWIEN MHAMKALMEn (Nos. 3
puc. 1.2).

AHanormyHbIM 06pasoM npu MpesbllieHn TemnepaTypHoro nopora “Oxnaxaenve” (F.0n), uepes
ycTaHoBneHHoe Bpems ( dL H) sknioyaetca pene OXJNTAXKOEHMUE c cooTBeTcTBYIOLWEN MHAMKaUMeN (no3. 11
puc. 1.2).

OTKm)oqume pene MPEOYMNPEXOEHWUE, MEPEMPEB n OXINAXOEHWE npou3ongeT npu CHMWKEHUU
TemnepaTypbl BCEX BKIIOYEHHLIX AaTuMkoB Huxe, yem HLr - dFR (Mpegynpexpenne), ErP - dFE
(Neperpes) n F.0n - dFF (Oxnaxnerve). Mpn 3TOM OTKNIOYATCS COOTBETCTBYIOLME MHAVKATOPSI.

Ecnu B TP-100M oOTKMtOYEHbI BCE AaTyMKM TemnepaTtypbl, TO Ha UMGPOBOM AUCMIIee BMECTO 3HaYeHusi

“ ”

TemnepaTtypbl OTOGpa)kaeTcs Murawllas Hagnuce “---", a BMEeCTO HoMepa KaHana oTtobpaxkaercst

MUTaoLLIMA 3HaK “-”.

5.2.1 YnpaBneHue nsgenvem
YnpaBneHue n3genmem ocyLLeCTBSETCA CreayoLM o6pasoMm:
—  [NA nepekioYeHns Mexay KaHanamu — HaxaTb KHonky “F unn $&;
—  [NS NpOBEpKM BCEX MHAMKATOPOB W AUCTINEEB — OHOBPEMEHHO HaxaTb KHonkn <& n 43,

—  [4ns BXOA4a B PEXMM NpocMoTpa NapamMeTpoB — HaXaTb KHOMKY [@;

— [NS BXo4a B PeXUM U3MEHEHUA NapamMeTpoB — HaXkaTb U yaepKmBaTb B TEHEHNE 5 C KHOMKY ['@;
Mpu OTCYTCTBUM HaXKaTWiA Ha NGYI0 13 KHOMOK B TeueHne 20 ¢, TP-100M otobpasut Hagnuck “EHE” (B
TeyeHue 1 C) n nepenget B UCXOAHOE COCTOSIHUE.

5.2.2 lpocmoTp napameTpoB
[nsa npocmoTpa napameTpoB HeO6Xo0ANMO:

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

NOVATEK-ELECTRO TP-100M
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—  ANS NUCTaHWUS NapamMeTpoB — HaXaTb KHOMKy 43 unnm <>;
—  [Ns BXOAA B NapaMeTp — HaxaTb KHOMKY
—  [nS BbIXOJa W3 NapaMeTpa — HaxaTb KHOMKY

Mpwn oTCyTCTBUM HaXXaTun Ha Ntobyro M3 kHonok B TedeHne 20 ¢, TP-100M nepengeT B MICXOOHOE COCTOSIHME.
lpumeyaHue — 8 pexxume rpocMompa rnapamempos UsMeHeHUe rnapamMmempos8 HeE8O3MOXHO.
5.2.3 VIameHeHne napameTpoB

1) Ons M3MeHeHMs1 napameTpoB HEOOXOOUMO HaxaTb M yAepXuBaTb B TeYeHue 5 ¢ KHOMKy @ nocne
3TOro:
— ecnu Gbin yCcTaHOBIEH Naporb, BBeauUTe ero. [ns nsMeHeHUsi 3Ha4eHUsl TEKYLLEero paspsiga — Haxatb

kHonky < wurm LF; gna nepexoga Kk credyloleMmy paspsdy — HaxaTb  KHOMKY . ansa

noaTBepXaeHns BBoAa Naponsa — HaxaTb KHOMKY . Mpn oTcyTCTBMM HaxaTun nobon 13 KHOMOK B
TeuveHne 10 ¢, TP-100M nepenget B MCXO0QHOE COCTOSIHUE;

— ecnu BBEeEHHbIN naponb  BEpPHbLIN, BKNKOYUTCA nHaOMKaTop HEUCIMPABHOCTb /
NMPOrPAMMUPOBAHMUE (nos. 5 puc.1.2) n Ha umdpoBoM ancnriiee otobpasnTca NepBbLIN NapameTp
13 Tabnuubl 3.2;

—  ecnu BBeAeHHbIN naposib HeBepHbIn, TP-100M BepHeTCsa B UCXO4HOE COCTOSIHUE;

—  ecnu naponb oTknoyeH (napametp P AS ycraHosnew B “000”), npoBepka Napons He OCyLLEeCTBAAETCS.
Bkntountca wmHaukatop HEUCMNMPABHOCTb / NMPOrPAMMUPOBAHUE (nos. 5 puc. 1.2) n Ha
undpoBOM aucnnee otobpasunTcs nepebi napameTp 13 Tabnuub 3.2.

2) [Ins nIMCTaHWs NapaMeTpoB — HaXaTb KHOW T un L

)
3) Ana Bxoda B NnapameTp — HaxaTb KHOMKY ;
4) [ins nameHeHns napameTpa — HaxaTb kHonky < nnn L&,
)
)

5) Ana 3anucu napameTpa u nepexoga obpaTHO B MEHIO — HaXaTb KHOMKY ;
6) ns nepexoga obpaTHO B MeHI0 6e3 3anncm — HaxkaTb KHOMKY .

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

5.2.4 HacTtpoika napaMeTpoB oxnaxgeHus
TP-100M MOXeT ynpaBnATb BKIAOYEHMEM /[ OTKAIOYEHMEM BEHTUNATOPA OXNaXOeHusd, Ons 3Toro
HeobXoaMMO YCTaHOBUTbL 3HaYeHne napametpa FHn otnnyHoe ot 0 (cm. Tabn.3.2):

— Pexum 1 — B 3TOM pexunme TemnepaTtypa onpegenderca no tpem gatymkam 1, 2 n 3. Kak Tonbko
TemnepaTtypa OAHOr0 M3 AaTyMKOB MNPEBLICUT TemnepaTtypy YCTAHOBIIEHHONO MOpora BKAKYEHUS
oxnaxaeHus (FDH), pene OXNAXOEHUE Bkntodaetcs ¢ COOTBETCTBYHOLIEN MHAOUKAUMEN (MuraeT
nHaunkatop 11 puc. 1.2). OTknovenne pene OXNAXAEHWUE npowusonget, ecnn TemnepaTypa BCex
Tpex JaTuYMKoB onycTuTcst Hke, yem F.On - dFF;

—  Pexum 2 — aHanornyeH pexmmy 1, TonbKo TemnepaTypa onpeaensieTcsa no Yetblpem gatdnkam 1, 2, 3
n4;

— Pexum 3 — ecrnv kaHan 4 sknoveH (chY = 1, cm. Tabn.3.2). B aTom pexume TemnepaTypa
onpegensdeTca no 4yetBepToMy Aatymky. Kak TONbko TemnepaTtypa gaTyvka NpeBbICUT TemnepaTypy
yCTaHOBMEHHOro nopora BkmtoveHnsi oxnaxaenua (FO0n), pene OXNAXOEHME skniouaeTtcs ¢
COOTBETCTBYIOLLEN nHaMKaunen (muraeT ungmkatop 11 puc. 1.2). OtkntoveHune pene OXIAXOEHUE
NPoOM30OAeT, eCin TemnepaTtypa AaTuvka onycTuTcs Huxe, yem FO0n - dFF,

lpumeyaHue — uHOukamop OXITAXLOEHUE (nos. 11 puc. 1.2) eopum, Koeda KOHMPOSb OXnaxoeHus
BK/MIOYEH, U Muz2aem, Koeda memrnepamypa OO0HO20 U3 0Oam4yuKko8 rfpeesbicum memrnepamypy
ycmaHosneHHozo nopoza F.0n (cm. mabn .3.2).

5.2.5 lNpocMoTp MakcMManbHOW JOCTUrHYTOM TeMnepaTtypsbl

B TP-100M npegycMOTpeHO 3arnoMWHaHWEe MaKCUMarbHOW OOCTUIHYTOW TemnepaTtypbl BKAKYEHHbIX
OaT4nKOB.

[na npocmoTpa MakcumarnbHON SOCTUIHYTON TemnepaTtypbl HEOOXOOMMO 3alTN B PEXUM I'IpOCMOTpa nnm
n3meHeHus napameTpos (n.5.2.2 unu n.5.2.3), KHonkamm < unn L nponucrath go napametpa cn ! cnd

, cn3 unn cn (kaHanbl ¢ 1 N0 4 COOTBETCTBEHHO) U HAXaTb KHOMKY @ (BxoA4 B NnapameTp).
C6poc MakcumarnbHOM TemnepaTypbl AaTyMKa OCYLLECTBNAETCA HaXXaTUEM KHOMKM , a nepexop obpaTHO

B MEHIO — HaXKaTMEM KHOMKM
lMpumeyaHue — 0nsi cépoca makcumarnbHoU AdocmueHymol memrnepamypbl HEO6X0OUMO HaxoOumbCs 8
pexume UMeHeHus napamempos (n.5.2.3).

TP-100M NOVATEK-ELECTRO
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5.2.6 BoccTaHoBNEHMEe 3aBOACKMX YCTAaHOBOK

[na BoccTaHOBNEHUSI 3aBOACKMX YCTAHOBOK €CTb ABa crnocoba:

MepBbIN CNOCco6: B pexMmMe U3MEHEHUS NapamMeTpoB YCTAHOBUTL napaMetp r9t= 1 u HaxaTb KHOMKY

, npy atom TP-100M BbLINONHWT nepesanyck C 3aBOACKMMU yCcTaHOBKamu. B gaHHOM cnocoGe naponb He
cbpacbiBaeTcs;
Btopou cnocob6:
—  nopaTb HanpshkeHue NuTanua Ha TP-100M, yaoepxviBasi OqHOBPEMEHHO HaxaTbiMu kHonkn < n <,
Mpu 3TOM Ha LUMEPOBOM Aucnnee oTobpasutca Hagnueb “ nAU”;
—  OTNYCTUTb KHOMKW;
—  BbIKNIOYUTb NUTaHUE, 3aBOACKME YCTAHOBKM BOCCTAHOBIEHbI, B TOM Yuche 1 naponb (naposb 123).

5.2.7 TecTMpoBaHUe BbIXOOHbIX pene Harpysku

B TP-100M npegycMOTpeHO TECTUPOBAHNE Kak BCEX perle BMECTE, TakK M KaXdoro pene no oTaesnibHoOCTH,
Ansa 3T0ro Heob6xo4MMO:

1) B peXUMe U3MEHeHWsi MapaMeTpoB YCTaHOBUTL 3HauveHne napameTpa £S5t (ot 0 oo 4, cm. Tabn. 3.2)

N HaXaTb KHOMKY , npv 3TOM Ha LMdpPoBOM Aucnnee otobpasntca Haanuck “oF F” (osHavarowas,
4YTO TECTMPYEMbIE pernie Harpysku HaxoasTCs B HOPMarnbHO Pa3OMKHYTOM (BbIKIHOYEHHOM) COCTOSIHUM),
OTKIOYaTCs BCE MHOANKATOPbI;

2) OAHOKpaTHbIM HaXXaTMeM KHOMKM MEHSIETCS COCTOSIHNE TECTUPYEMbIX Perie Harpysku:
oF F — pene HaxoaaTcs B HOPManbHO pa3oMKHYTOM (BbIKITIOUEHHOM) COCTOSIHUM;
0N — pere HaxoasaTcs B HOPMarnbHO 3aMKHYTOM (BKITHOYEHHOM) COCTOSIHUM.

[na nepexoga obpaTHO B MEHH — HaXaTb KHOMKY . Mpn oTcyTcTBUM HaxaTus nobON M3 KHOMOK B
TeyeHune 20 ¢, TP-100M BepHeTCs B UCXOAHOE COCTOSIHME.

5.2.8 TecTMpoBaHne nHaMKauum

HaxaTb OAHOBPEMEHHO KHOMKM 4 M <>, npu 9TOM [OMKHbI 3aropeTbcsl Ha 2 C BCE UHAMKATOPbI W
umdpoBblie gncnnem.

Ecnu xoTa 6b1 0ANH N3 NHONKATOPOB UMMM LUU(POBLIX AUCNeeB He OyaeT (hyHKLMOHNPOBATb,
TP-100M Heo6Xx0AMMO CHATL € 3KCMJlyaTauum U OTNPaBUTb Ha PEMOHT.

5.3 OnucaHne aBapUMHbIX COCTOAHUMN

Pene OXNAXOEHUE, NPEOYNPEXOEHUE v NMEPEIMPEB Bknto4atoTCsl TONbKO NpU OOCTUMXKEHUN nopora
YCTaHOBIIEHHbIX NMOSb30BaTENEM TeMNepaTyp.

Pene HEMCINTPABHOCTb OATYUKA BkntovaeTcst Npy HanMyYnm HEUCNPaBHOCTM AATHYMKOB.

Wuankatop HEMCMPABHOCTbL / MPOrPAMMUPOBAHUE Bkntovaetcsa npu Henonagkax TP-100M vnu
HEeNCNpaBHOCTM AATHYMKOB.

B cnyyae nomnomku ogHOro M3 JAaTYMKOB TemnepaTtypbl, nogkrtodeHHbix K TP-100M, B 3aBucMMocTu OT
yCTaHOBMeHHoro napameTtpa Ackt (cm. Tabn. 3.2), uiankatopsl MEPEFPEB n NPEAYNPEXAEHUE (nos. 3,
4 pnc.1.2) HaYMHaKT MUraThb, U Ha LMAPOBOWN AUCMEN BbIBOOUTCS KOO HEMCNPABHOCTU.

Buabl HencnpaBHOCTEN NpuBeaeHbl B Tabnvue 5.1.

Ta6nuua 5.1 — Bugbl HeucnpaeHocTten TP-100M

HeucnpaBHOCTb OnucaHue
TP-100M HyxpaeTca B kannbpoBke. Ha ancnnen BbiBoauTCA
Owwubka KanmbpoBku yepepyowasca Hagnues “ £ - <->c L b”, uspenue npogonxaert

HOopMmasibHOEe (PYHKLMOHMPOBAaHME.

TP-100M BMecTO OLWIMBOYHOIO NapameTpa 3arpy>xaeT 3aBOACKYH
YCTaHOBKY, MPX 9TOM Ha LMdpoBOKM ANCNNEN BbIBOOUTCS YepeayroLwasncs
Hagnueb “Err<-> Er F'", n3genve npogosrkaeT HopMmarnbHoe
OYHKLMOHMpPOBaAHWME.

Bce pene Harpysku BbIKMOYaOTCS, HAa LMAPOBOM ANCNEN BbIBOAUTCS
yepepyowasica Hagnueb “Err<>EEP”,

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

Ha undposon gncnnen BeiIBOgUTCA HagNuchb “ Fcco.

Bkntovaetcs pene HEMCNMPABHOCTb OATYUKA, nHankaTopsl

OO6pbiB ntoboro gatynka HEUCMNPABHOCTb / NTIPOrPAMMUPOBAHUE, NPEAYNPEXOEHUE n
MEPEINPEB HaunHaloT MuraTh.

Ha gucnnen BbiBOANTCA HAAMUCH Foc”.

Owwubka napameTpa

OTtka3 EEPROM

3amMblkaHme nboro gatynka

NOVATEK-ELECTRO TP-100M
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MpogomkeHue Tabnuubl 5.1

HeucnpaBHOCTb OnucaHue
MpeBblWweHWe TemnepaTypsbl Bkniouvaetcs pene NMEPEMPEB c cooTBeTCTBYOLWEN UHAUKALMEN Ha
neperpesa KaHane.
MpeBbiWweHe TeMnepaTypbl Bkniovaetca pene MPEOYMNPEXOEHUE c cooTBeTCTBYOLLEN MHAMKALMEN
npeaynpexaeHus Ha KaHane.
MpeBbiWeHe TeMnepaTypbl BknitovaeTtca pene OXINAXOEHMUE c cootBeTCTBYIOLWEN MHANKAUMEN Ha
oxnaxgeHus KaHane.

5.4 laTumkmn Temnepartypbl
5.4.1 Jatuymk Tna PT100
MnaTnHOBBLIM AAaT4YMK C HOMUHANbHBbIM conpoTusneHnem 100 Om npu 0 °C. MNpu ncnonb3oBaHUN 4ATYMKOB
OAHHOro TUNa NOrpeLLUHOCTb N3MepeHus coctaenseT + 2 °C, gatynkm nogknioyarTcs Kk kaHanam 1, 2, 3 n 4 no
OBYX UNn TPEXNPoBOAHON cxeme (puc. 5.2) ¢ nocneytoLLen yctaHoBKon 3HadeHus “0” napameTpos
ckt l/ckd/ckt 3/ ctH cornacHo Tabnuue 3.2. [InanasoH namepsembix TemnepaTtyp (0T MuHyc 60 go
+300 °C). TP-100M onpeaensieT o6pbIB 1 3aMblkaHNE U3MEPUTESbHBLIX FINHUNA.

5.4.2 latuymk Tna PT1000

lMnaTnHOBLIN AaTyMK C HOMUHaNbHbIM conpoTueneHnem 1000 Om npu 0 °C. MNpu ncnonb3oBaHMM 4ATYMKOB
AAHHOro TUNna NorpeLlHOCTb N3MepeHus cocTaenseT + 2 °C, gatyunkm nogknioyaroTes Kk kaHanam 1, 2, 3 n 4 no
OBYX UM TPeXNPoBOgHON cxeme (puc. 5.2) ¢ nocneytoLLern ycTaHOBKOW 3Ha4YeHus “1” napameTpos
ct {/ctd/ct 3/ cktH cornacHo Tabnuue 3.2. [lnanasoH namepsiembix Temnepatyp (0T MuHyc 60 4o
+300 °C). TP-100M onpeaensieT o6pbIB 1 3aMblKaHUE U3MEPUTESBbHBLIX FINHUNA.

5.4.3 Jatuuk Tna PTC1000 (EKS111)

[aTtumnk ¢ HomuHanbHbIM conpoTtuerieHeMm 990 Om npu 25 °C. lNpn ncnonb3oBaHMM OATYMKOB AAHHOMO
THMa NorpeLwHoOCTb N3MepeHns coctaenseT = 2 °C, gaTymMky NOAKMYATCS K kKaHanam 1, 2, 3 n 4 no gsyx unm
TpexnpoBodHoil cxeme (puc. 5.2) ¢ nocrneayrLLei YyCTaHOBKON 3HaveHus “2” napametposBct. {/ckc/ckd/
c EY cornacHo Tabnuue 3.2. [lnanasoH namepsieMbix Temneparyp (ot MuHyc 50 go +120 °C).

TP-100M onpegenseT o6pbIB 1 3aMblKaHNE N3MEPUTESbHBIX JIUHUIA.

5.4.4 latuuk Tuna PTC (minika)

[MonynpoBOOHWKOBBIA PE3NCTOP, PE3KO MEHSIOLIME CBOE 3NIEKTPUYECKOE COMPOTUBIIEHNE NMPU U3MEHEHUN
TeMnepaTtypbl Ha MOBEPXHOCTM kKopnyca B npegenax AuanasoHa YyBCTBMTENbHOCTU. XOJOgHOEe
conpoTtueneHne gatyunka coctaenget 20 — 250 Om. JaTtymkm MOryT coegmHATLCA nocnegoBaTenibHO 40 6 LWT.
(1-3-6) Ha 1 kaHan.

Ha pucyHke 5.3 npegcraeneH rpadmk 3aBUCMMOCTI cOnpoTuBneHus gatyunka PTC oT Temnepatypebl.

OaTtumkn knaccnuunpyrotes Ha pasHole HTC* ot
60 0o 180 °C c warom 10 °C.

Hatunkn PTC noakntoyatroTesa K kaHanam 1, 2 n 4
j} { no ABYX WNW TpexnpoBodHouW cxeme (puc. 5.2) ¢
1650 Om /- nocnegytoLien yCTaHOBKOM 3Ha4yeHus “3”

®4’/ napametpoB c £ !/ c £2/ct Y cornacHo Tabnuue 3.2.
550 Om 5 TP-100M onpegenset 3aMblkaHue
Im o n3mepuTenbHbIX NMMHWUA. B 30He Temnepatyp go HTC*

4000 Om

conporueneHue

Ha gucnree oTobpaxaeTcs “o FE» MNpun pocTmxkeHnn

\—/ HTC* n Bbllle Ha gucnnen BbiIBOAUTCA 0N,
%

@ lNpumeyaHue* - HTC (HoMuHanbHas
memnepamypa cpabamsbieaHusi) - amo
memnepamypa, npu Komopol dam4yuk pPe3Ko

-20*C U3meHdaem cgoe arieKmpu4decKoe coripomuerieHue.
e

Temneparypa HTC HTC HTC HTC HTC
20" 5* +5* +15*

[[] 3oHa cpabarbiBaHus pene
@ 1PTC
% 3 PTC coepeHeHHbIX nocneaosartensHo
6 PTC coepeHeHHbIX nocneaoBaTenbHo

PucyHok 5.3 — Npacduk 3aBrucumocTun conpotmereHnsa gatinka PTC oT Temnepatypbl

TP-100M NOVATEK-ELECTRO
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5.5 Lludbposas punbTpauusa temnepatypbl

[Ons ynyyuweHnsa akcnnyaTaunoHHbiX kadects B TP-100M wmcnonbaytotea undposble punbTpbl BXOAHbIX
CUrHanoB, NO3BOMSAKLME YMEHbLUUTL BANAHNE CrlyYyalrHbIX MOMEX Ha u3MepeHue TeMmnepaTtypsbl.

Lindbposon ounbTp yCcTpaHAET LWYMOBbLIE COCTaBMIAOLLME CUrHANa, OCYLLECTBNAA ero 9KCNoHeHUmansHoe
CrnaxvBaHue.

B nsgenun uudposoit pmnbTp nmeeT PUKCUpoBaHHbIE (HE HAcTpanBaeMble) napameTphbl.

5.6 YapaneHHoe ynpaBrneHue BbIXOAHLIMU pere

Mpn yctaHoBke napameTtpa SR = 2 (cm. Tabn. 3.2) TP-100M nepesoautcsi B pexum YpaneHHoe
ynpaBneHue BbIXOAHbIMU perne. Pernctpbl ynpaeneHms ykasaHol B Tabnuue 5.2 (12 — 15). 3anucas B 3Tn
perncTpbl 3HayeHne 0 unu 1, MOXXHO BKIOYUTb UIM OTKMOYUMTb COOTBETCTBYIOLLNE pene.

MNMocne BknoYeHUs pexuma YpaneHHoOe ynpasneHue BbIXOAHLIMWU perne, usgenue npoaornkaet
paboTtatb B OObIMHOM peXMME, UCKIMIOYEHNEM ABMSIETCA TO, YTO YrpaBfeHne BbIXOLHbIMU pene nepeaaeTcs
yAaneHHoMy oneparopy.

5.7 Pabota c untepdencom EIA/TIA-485 no npotokony MODBUS

5.7.1 O0LwKe nonoxeHus

TP-100M nosBonsieT BbIMNOMHATL OOMEH AaHHbIMW C BHELUHUMMW YCTPOWMCTBaAMM MO MOCreaoBaTeNlbHOMY
nHtepdency EIA/TIA-485 no npotokony MODBUS c¢ orpaHu4eHHbIM Habopom KOMaHA.

Mpn MNOCTPOEHMM CeTU MCNOoNb3yeTCs MNPUHUMMN OpraHusaumMmM Beaylmi — BeOOMbIA, FOe B KadecTBe
Begomoro BbicTynaet TP-100M. B ceTu MOXeT npuCyTCTBOBaTb TOSbKO OAWMH BeaywMh y3ern U HEeCKONbKO
BeAOMbIX y3roB. B kauecTBe BeayLLero y3na BbiCTynaeT nepCcoHarnbHbI KOMMNbIOTEP MO0 NporpamMmmupyembIi
nornyecknn KoHtponnep. [llpu OaHHOM oOpraHu3aumm WHULMATOPOM UMKNOB OOMEeHa MOXeT BbICTynaTb
NCKNIOYUTENbHO BeayLwun y3en.

3anpocbl Beaywlero yana — uWHAMBMAyanbHble (agpecyemMble K KOHKpeTHoMy wusgenuio). TP-100M
OCYLLIECTBNAIOT Nepegady, oTBevast Ha UHAnBMAYarbHble 3anpockl BeayLlero yana.

Mpn obHapyXeHun owmnbOK B MNONy4YEHMM 3anpocoB, SIMOGO HEBO3MOXHOCTU BbIMNOMHEHUSA MNOyYEHHON
komaHgbl, TP-100M, B KauecTBe OTBETA, reHepupyeT cooblieHne o6 omnodke.

Appeca (B 0eCATUYHOM BUAE) PErMCTPOB NPOorpaMMmypyeMbIX NapaMeTpoB npueeneHsl B Tabnuue 3.2.

Agpeca (B ecATUYHOM BMAE) OONONHUTENBbHBIX PEFUCTPOB N X Ha3Ha4YeHne npmeeneHbl B Tabnuue 5.2.

Ta6nuua 5.2 — [lononHuTenbHble PerncTpbl U X HasHayYeHNUs

A'Szzc HaumeHoBaHue HasHa4veHune MpumeyvaHve
0 WpeHTndukatop Bcerga paeeH 4
1 Bepcusi mykponporpamMmmel 10 (MOXeT M3MEHSATLCS NPOU3BOANTENEM)
. 0 — HeT aBapwuu;
bit 0
1 — aBapwus (kog B pernctpe aBapum).
bit 1 0 — pene MNEPEIPEB oTknto4eHo;
1 — pene NEPEIPEB BknoyeHo.
bit 2 0 — pene NPEOQYNPEXAOEHUE oTkntoyeHo;
2 = 1 — pene MPEOQYNPEXOEHUE BkntoyeHo. bit 5 — bit 15
€rncTp COCTOSAHNSA
bit 3 0 — pene OXNAXOEHMUE oTknioyeHo; 3apesepsnpoBaHbl
1 — pene OXNAXOEHUE BsknioyeHo.
0 — pene HEUCMNMPABHOCTb OATUYUKA
bit 4 OTKITHOYEHO;
1 — pene HEUCINMPABHOCTb OATYUKA
BKITHOYEHO.
. 0 — HeT aBapwuu;
bit0 |4 _ 5reas EEPROM.
. 0 — HeT aBapwuu;
bit 1
1 — 3aMblkaHVe gatyvka(oB).
bit 2 0 — HeT aBapwy;
3 P 1 — o6pbiB gat4nka(oB). bit 6 — bit 15
ermcTp aBapun bit 3 0 — HeT aBapwu; 3ape3epBUPOBaHbI
1 — npeBbleHne nopora “lNeperpes”.
. 0 — HeT aBapwuu;
bit 4 « »
1 — npeBblWeHne nopora “lNpegynpexagexHne”.
. 0 — HeT aBapwuu;
bit 5 « ”
1 — npeBblweHne nopora “OxnaxageHne”.

NOVATEK-ELECTRO TP-100M
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Agzsc HaumeHoBaHue HasHa4yeHune MpumeyaHve
. 0 — HeT aBapwuy;
bit 0
1 — 3aMbikaHVe gaTyuKa.
. 0 — HeT aBapwuy;
bit 1
1 — o6pbIB gaTymKa.
4 PerncTp coctosiHus gatymka bit 2 0 — HeT aBapwuu; bit 5 — bit 15
1 1 — npesblweHne nopora “lNeperpes”. 3ape3epBUpOBaHbI
bit 3 0 — HeT aBapuu;
1 — npesblWWeHne nopora “lNpegynpexaeHve”.
. 0 — HeT aBapwuy;
bit 4 “ »
1 — npeBblWeHNe nopora “OxnaxgeHne”.
Pernctp coctosiHmsa gatyvka
5 > AHanorM4yHo perncTpy CoCTosiHUA aatdmka 1
Pernctp coctosiHmsa gatyvka
6 3 AHanNoOrM4yHo perncTpy CoCcTosaHUA gaTtymka 1
Pernctp coctosHuns gatumka
7 4 AHanorn4yHo perucTpy CocTosaHUA gaTtymka 1
8 TemnepaTypa 1 3HaveHune TemnepaTypbl B °C Integer
9 Temnepatypa 2 3HadeHue TemnepaTypsl B °C Integer
10 TemnepaTtypa 3 3HayeHne TemnepaTypbl B °C Integer
11 Temnepatypa 4 3HadeHuve TemnepaTypbl B °C Integer
PerucTp ynpasnexus pene |, 1
12 NEPEIPEB 0 — pene oTkNtoYeHo; 1 — pene BKIIHYEHO. Integer
PerucTp ynpasnexus pene |, i
13 NPEQYNPEXOEHUE 0 — pene oTkn4YeHo; 1 — pene BKOYEHO. Integer
Peructp ynpasneHus pene -
14 OXITAXAEHUE 0 — pene oTkn4YeHo; 1 — pene BKIOYEHO. Integer
Pernctp ynpasneHus pene
15 HEUCIMPABHOCTb 0 — pene oTkn4eHo; 1 — pene BKOYEHO. Integer
OATUYUKA

5.7.2 dopmaThkl cOOBOLLEHMI
lMpoTokon oOMeHa WMEEeT 4YeTKo onpeaeneHHble dopmaTbl coobuieHnin. CobrniogeHne dopmaTos
obecneynBaeT NPaBUIbHOCTb M YCTOMYMBOCTb OYHKLIMOHMPOBAHMS CETH.

5.7.2.1 dopmat BanTa

TP-100M HacTpamBaeTca Ha paboTy ¢ ogHUM u3 ABYX hopmaToB OanT OaHHbIX: C KOHTPOSieM napuTteTa
(puc. 5.4) n 6e3 koHTpoNsa naputeTta (puc. 5.5). B pexxume paboTbl C KOHTPONEM NapUTETa yKasblBaeTCs Takke
TN KOHTpons: no 4YetHoctu (Even), nubo no HedetHoctu (Odd). lMepepaya GUT OaHHLIX BbINOMHAETCH
Mragwumm 6utamm Bnepea.

Mo ymonyaHuio (MpyM U3roToBMNEHUN) M3genne HacTpamBaeTcd Ha paboTy 6e3 KOHTpond naputeta u C

OBYyMA CTOMOBbIMUA outamu.
‘ ‘ | K 8 61T gaHHBIX )@ i
v

cTapT out 6uT naputeta cTon 6uT

PucyHok5.4 — dopmaTt GanTa C KOHTPONEM NapuTeTa.

‘ ‘ ‘ K 8 OMT gaHHbIX ) ‘ ‘
; |

cTapT ouTt 2 cTon 6uTa
PucyHok5.5 — ®opmat 6anTa 6e3 KoHTponsa naputeta (2 cton 6uta).
Mepepada 6anT ocywlectBnsaeTcs Ha ckopocTtax 2400, 4800, 9600 n 19200 6uTt/c. Mo ymonyaHuio, npu
N3roToBNEHNN, U34enve HacTpamBaeTcs Ha paboTy co ckopocTbio 9600 GuT/c.
lpumeyaHue — ons pexuma MODBUS RTU riepedaemcsi 8 6um OaHHbIx, a 015 pexuma MODBUS ASCII

nepedaemcsi 7 6um OaHHbIX.

5.7.2.2 dopmart Kagpa
[nvHa kagpa He MoxXeT npeBbiwaTb 256 6ant ans MODBUS RTU u 513 6aint ana MODBUS ASCII.

TP-100M NOVATEK-ELECTRO
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B pexnme Modbus RTU KOHTpOmb Hayarna v oKOH4YaHUs Kaapa ocyLLeCcTBNAeTCs Npu noMoLmn nHTepBanos
MOfYaHus, OVMHON HEe MeHee BpemeHu nepegadn 3.5 6ant. Kagp gomkeH nepegaBaTbCa Kak HENPEPbIBHLIN
notok 6anTt. MpaBUNBHOCTL MNPUHATUS Kagpa AOMOSIHUTENBHO KOHTPONUPYETCA MPOBEPKON KOHTPONbHON
cymmbl CRC.

lMone agpeca 3aHMmaeT oguH 6anT. Agpeca Be4oMbIX YCTPONCTB HAaxoadaTcs B AnanasoHe oT 1 oo 247.

Ha pucyHke 5.6 npencraesneH popmat kagpa RTU.

“HTepBan Apnpec | Kog doyHkumn | [aHHble “HTEepBan
MO4aHms MOMUaHust
>3.506anta | 106ant 1 GanT no 252 6ant 2 Gaiita > 3.5 Gainta

PucyHok 5.6 — ®opmat kagpa RTU

B pexume MODBUS ASCIl kOHTpOfb Hadana M OKOHYaHMSA Kagpa OCYLLUECTBASETCS MNpyY NOMOLLM
cneumanbHbix cumBonoB (cumeon (° Ox3A) — anda Hadvana kagpa; cumeonbl (‘CRLF 0xODOxOA) — gns
OKOHYaHuA kagpa). Kagp oomkeH nepepaBaTbCs Kak HEMPEPbIBHbIM NOTOK GanT. MpaBunbHOCTb MPUHATUS
Kagpa OONOMHUTENbHO KOHTPOSNIMPYETCHA NPOBEPKON KOHTPOMNbHOM cyMmbl LRC.

lMone agpeca 3aHMmaeT gBa 6anTta. Agpeca Be4oMbIX YCTPONCTB Haxo4dATCs B guanasoHe oT 1 oo 247.

Ha pucyHke 5.7 npegcraesneH doopmat kagpa ASCII.

. Aapec | Kog cdyHkumnmn OaHHble CRLF
1 Gai 2 Gait 2 Gait 110 504 Gaiit 2 GaiiTa 2 Ganta

PucyHok 5.7 — ®opmat kagpa ASCII

lMpumeyaHue — 8 pexxume MODBUS ASCII kax0bilt 6aim OaHHbIX KoOupyemcsi 0gymsi batumamu ASCII
koda (Haripumep: 1 6atim daHHbIx 0x25 koOupyemcs dgyms batmamu ASCII koda 0x32 u 0x35).

5.7.3 leHepaumsa n NpoBepKa KOHTPOSTbHON CyMMbI

Mepepatowiee ycTponcTBO hOpMUMPYET KOHTPOSIbHYIO CyMMY Ans Bcex 6GanT nepegaBaemMoro coobLueHus.
TP-100M aHanormyHbiM 06pa3omM OPMUPYET KOHTPOINbHYIO CyMMY O BCeX OalT MpMHATOro coodLleHnst u
CpaBHMBAET €e C KOHTPOSIbHOW CYyMMOW, MPUHATOM OT nepeatollero ycrponcTtea. [lpn HecoBnageHun
chOpMMPOBAHHON KOHTPOMNBHOW CYMMbI U MPUHATON reHepupyeTcst coobLieHne o6 owmnbke.

5.7.3.1 leHepaumsa KoHTponbHoM cymmbl CRC
KoHTponbHasa cymma B cooOuieHun, nepegaetcsa mnagwum Gantom Bnepeaw, npeacraBnsieT cobomn
LIMKMNYECKUIA MPOBEPOYHBI KOO Ha OCHOBE HernpuBoaumMoro nonmHoma 0xA001.

Moanporpamma dopmMmnpoBaHust KOHTporbHOM cymMbl CRC Ha s3bike Cu:
1: uint16_t GenerateCRC(uint8_t *pSendRecvBuf, uint16_t uCount)
- {
3 cons uint16_t Polynom = 0xA001;
4 uint16_t crc = OXFFFF;
5: uint16_ti;
6: uint8_t byte;
7: for(i=0; i<(uCount-2); i++){
8 crc = crc ™ pSendRecvBufli;
9 for(byte=0; byte<8; byte++){

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

12: Jelsef

13: crc =crc>> 1;

14: crc = crc ™ Polynom;
15: }

16: }

17: )

18: returncrc;

19: )}

5.7.3.2 N'eHepauusa KOHTponbHoM cymmbl LRC

KoHTponbHaa cymma B coobuieHun, nepepaetcd crapwum 6amtom Brnepeaw, npeacrtaBnsdetr cobon
NPOAOSbHbIA KOHTPOSb U3BLITOYHOCTMW.

Mognporpamma popMmnpoBaHns KOHTPONbHOW cyMMbl LRCHa a3bike Cu:

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

2: A
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3: uint8_t Irc = 0x00;

4: uint16_ti;

5: for(i=0; i<(uCount-1); i++){

6: Irc = (Irc + pSendRecvbufli]) & OxFF;
7: }

8: Irc = ((Irc * OxFF) + 2) & OxFF;

9:  retumnirc;

10: }

5.7.4 Cnctema KomaHg

5.7.4.1 ®yHKkuma 0x03 — yTeHue rpynnbl perncTpoB

dyHkuma 0x03 obecneunBaetr uteHne coaepxumoro pernctpoe TP-100M. B 3anpoce Begyuiero
COAEPXMTCA agpec HavanbHOro perncTpa, a Takke KOnmMyecTBO CroB NSt YTEHMS.

OtBer TP-100M cogepXut KONM4ecTBO BO3Bpallaemblx GamT M 3anpolleHHble AaHHble. KonmyecTtBo
BO3BpaLlaeMbIX perncTpoB orpaHudmBaetcda 50. Ecnn konnyecTtBo pernctpos B 3anpoce npesbiwaeTt 50 (100
6anT), pa3bueHrne oTBeTa Ha Kaapbl HE MPOM3BOANTCS.

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

3anpoc
Hau. agpec | Hau. agpec Kon. Kon.
Anpec R HB LB cnos HB | cnoe LB EHELE e
01h 03h 00h AOh 00h 02h C4h 26h
OTBeT - 3HadveHKe permvcTpa 00AOh = 1000 (FLOAT)
_ OaHHble | OaHHble | OaHHble | OaHHble
Anpec DyHKUMA Kon. 6ait HW HB HW LB LW HB LW LE CRC LB CRC HB
01h 03h 04h 44h TAh 00h 00h CFh 1Ah

PucyHok 5.8 — Npumep 3anpoca n oteeta pyHKunm 0x03 — yTeHme rpynnbl permcTpoB

5.7.4.2 dyHkuma 0x06 — 3anuck perncTpa
dyHkuma 0x06 obecneumBaeT 3anncb B ogmH pernctp TP-100M. B 3anpoce BegyLLero cogepxutcs agpec
peructpa v gaHHble Ang sanucu.
OTBeT M3genusa coBnagaeT € 3anpoCcoM BeayLLEro U COOEPXKUT agpec peructpa 1 yctaHoBMEHHbIE AaHHbIE.
Mpumep 3anpoca n oteeTa B pexnme MODBUS RTU npuBenéH Ha pucyHke 5.9.
3anpoc - perkcTp 00AOh = 1000 (INT)

Hau. agpec | Hauy. agpec | [aHHblie | [daHHble
Apnpec DYHKUMWA HB LB HB LB CRCLB CRC HB
01h 06h 00h AOh 03h E8h 89h 56h
Oteer
e T — Hau. agpec | Hauy. agpec | [aHHble | [daHHble CRC LB CRC HB
p LHLL HB LB HB LB
01h 06h 00h AOh 03h E8h 89h 56h

PucyHok 5.9 — lNpumep 3anpoca n oteeta oyHkumm 0X06 — ycTaHOBKa pernctpa

5.7.4.3 ®yHKkuma 0x08 — anarHocTuka

dyHkumna 0x08 obecneuvBaeT psa TECTOB A5 MPOBEPKN CUCTEMbI CBA3N Mexay Beaywum n TP-100M, a
Takke ONg NPoOBEpKN pasfimnyHbIX BHYTPEHHUX ycnosun TP-100M.

OyHKUMA ncnonbayeT none nogdyHKLMU ANa KOHKpeTU3aumm BbINONHAEMOro 4eNCTBuUS (TecTa).

IModghyHkyust 0x00 — eo3epam OaHHbIX 3anpoca
HaHHble, nepefaHHble B Nofe AaHHbIX 3anpoca, OyayT BO3BpaLLeHbl B Nofie AaHHbIX OTBETA.
Mpumep 3anpoca u oteeTa B pexxume MODBUS RTU npueenéH Ha pucyHke 5.10.

3anpoc
MoadcyHkumna | MoadyHkuma | OaHHele | OaHHble
Appec QyHKUMA HB LB HB LB CRC LB CRCHB
01h 08h 00h 00h AOh 3Ch 98h 1Ah
Orteer
MoadyHkuna | MoadyHkums | OaHHble | OdaHHble
Appec DYHKUMA HE LB HB LB CRC LB CRC HB
01h 08h 00h 00h ADh 3Ch 98h 1Ah

PucyHok 5.10 — lNpumep 3anpoca n oreeta noadyHkumm 0x00 — Bo3BpaT AaHHbIX 3anpoca

ModgpyHkyusi 0x01 — pecmapm onyutli cesasu
MepudepuitHbin nopt TP-100M ByaeT nHMLManmM3npoBaH U BHOBb 3anyLLEH.
OTBeT BO3BpawaTbCs He byaer.

TP-100M
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Mpumep 3anpoca B pexume MODBUS RTU npuBeaéH Ha pucyHke 5.11.

3anpoc
MoadyHkuma | MNoadyHkuna | OadHHele | [aHHbIE
Apnpec DyHKUHA HE LB HB LE CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He Bo3BpaLLaeTcA

PucyHok 5.11 — lNpumep 3anpoca n oreeTa nogdyHkumm 0x01 — pectapT onuumi cBs3un

IModgpyHkyusi 04h — ycmaHoeums pexxum TosnbKo criywame.

BbiHyxxgaet TP-100M nepentn B pexunm Tonbko cnywartb. KomaHga vsonupyeT usgenuve oT Apyrux
YCTPOWCTB CETU, UCKIIOYasa ero BnvsHWe Ha npouecc obmeHa. OTBeT He Bo3BpallaeTcs. Bce nocneayowme
KOmaHgbl, agpecoBaHHble gaHHomy TP-100M, 6yayT mpuyHMMaTbCs, HO OTBETHI BO3BpaLlaTbCs He OyayT.
Bbixog 13 pexvma TonbKo cnywaTtb BO3MOXEH NULLb NPU NONYyYEHUU KOMaHObl ANarHOCTUKN C NoAMYHKLMEN
0x01 — pecTapT onuun cBA3N.

Mpumep 3anpoca u oteeTa B pexkume MODBUS RTU npusegéH Ha pucyHke 5.12.

3anpoc
MoadhyHkuna | MoadyHkuma | JanHele | JaHHbie
Appec DYHKUHNA HB LB HE LB CRC LB CRCHB
01h 08h 00h 04h 00h 00h Alh CAh

OTBET He BO3BpaLLaeTCs

PucyHok 5.12 — lNpumep 3anpoca n oteeta nogdyHkumm 0x04 — yctaHoBUTL pexxum TonbKo crnywaTtb

6 TEXHUYECKOE OBCNYXXMUBAHUE
6.1 Mepbl 6e3onacHocTun

HA KINEMMAX U BHYTPEHHUX SJNIEMEHTAX U3AOENUA NMPUCYTCTBYET ONACHOE Ans
KU3HU HAMNPAXEHUE.

NMPU TEXHUWHECKOM OBCITYXXUBAHUN HEOBXOAUMO OTKITIOYUTb U3AEJIUE U
NOAKNIOYEHHBLIE K HEMY YCTPOUCTBA OT NUTAIOLLIEU CETW.

6.2 TexHunuyeckoe obcnyXuBaHue U3OENUA OOJDKHO BbINOJIHATHCA
cneuyuanucTamMmm.

6.3 PekomeHayemMasa nepmoanyYHOCTb TEXHUYECKOrO OOCNyXNBaHUA — KaXKable LeCTb MecsLeB.

6.4 MopsagoKk TEXHNYECKOro o6CnyXuBaHus:

1) NpoBepuUTb HAOEXHOCTb MNOACOEAMHEHUS MPOBOAOB, MPM HEODOXOOAUMOCTW — 3axaTb C YCUITMEM,
yKasaHHbIM B Tabnuue 3.1;

2) BM3yanbHO NPOBEPUTL LIENOCTHOCTb KOpMyca, B criydae obHapy>XeHUst TpeLLMH U CKOMOB U3genue CHATb
C aKcnnyatauum n oTNpaBuUTb HA PEMOHT;

3) Npyn Heo6XOAMMOCTM NPOTEPETL BETOLULIO NIMLEBYHO NMAHENb U KOPMNYC U3AEeNus.

KBanuguumpoBaHHbIMU

Ans YncTKU He Ucnonb3ynTe abpasMBHbIE MaTepuarbl U pacTBOpUTENW.

7 CPOK CNnyYXXbbl U TAPAHTUA U3TOTOBUTENA

7.1 Cpok cnyx6bl n3genua 15 net. o ncteyeHnn cpoka cnyxbsl 06paTUTLCH K NPOU3BOAUTENIO.

7.2 Cpok xpaHeHust — 3 roga.

7.3 NapaHTUnHbBIN CPOK 3KCNnyaTaunm U3genus coctaensaeT 5 neT co AHA NPOAaXMW.

B TeyeHne rapaHTMWHOro cpoka aKcnnyatauuu (B crnyvae oTkasa u3genusi) nponsBoauTenb BbINOMHSAET
©ecnnaTHO PeMOHT 13genusi.

BHUMAHUE! ECNU WU3OENIME 3KCMIYATUPOBAINIOCb C HAPYWEHUEM TPEBEOBAHUN
AAHHOIo PYKOBOLCTBA MO 3KCMNYATALUMUKU, NPOU3BOAUTENb MMEET NPABO OTKA3ATb B
FAPAHTUMHOM OBCITY>KUBAHUMN.

7.4 NapaHTUNHOE 06CnyXnMBaHMe NPoOM3BOAUTCA MO MECTY NPMOBPETEHMS NN NPOU3BOAUTENEM U3AENUS.

7.5 NMocnerapaHTuinHoe obcnyxuBaHue U3aenusa BbINOMHAETCA NPOU3BOAUTENEM MO AENCTBYHOLLNM
Tapudam.

7.6 lNepen oTnpaBKoOW Ha PEMOHT, usgernve AOMKHO BblTb YNakoBaHO B 3aBOACKYK UMW APYryko YNakoBKy,
NCKIIOYaIoLLYI0 MEXaHU4ecKme NnoBpexaeHuns.

Y6eautenoHass npocbba: B cny4vyae Bo3BpaTa u3genusa W nepefavye ero Ha rapaHTunHoe
(nocnerapaHTUMHOE) OGCNyXuBaHMWe, B NoJfie CBEAEHUM O peKlaMaumsax MNoApOOHO YKaXUTE MPUUYUHY
BO3Bpara.

NOVATEK-ELECTRO TP-100M
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8 TPAHCNOPTUPOBAHUE U XPAHEHUE
N3genve B ynakoBke MpOM3BOAUTENSI AOMyCKaeTcsl TPaAHCMOPTMPOBAaTb W XpaHWUTb NpW TemnepaType oT
MuHyc 45 go +60 °C n oTHocuTenbHON BNa)xxHocTh He 6onee 80%.

9 CBUAETENILCTBO O NPUEMKE

TP-100M m3rotoBfeHO M MPUHATO B COOTBETCTBUM C TpebOoBaHUSMU LENCTBYIOLWEN TEXHUYECKOM
AOKYMEHTaL N N NPU3HAHO rogHbIM K 3KChnyaTaumm.
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