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BHUMAHUE! BCE TPEBOBAHUA PYKOBOACTBA MO 3KCHMJTYATAUUU OBA3ATEINbHbI AO5A
BbIMOJIHEHUA!

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

— CAMOCTOATENBbHO OTKPbIBATb U PEMOHTUPOBATb U3OEJUE;
— O3KCNMNYATUPOBATb U3OENUE C MEXAHUYECKMMU NOBPEXOEHUAMU KOPMYCA.
HE OOMYCKAETCA NONAOQAHUE BOAbl HA KNEMMbI U BHYTPEHHUE 3NNIEMEHTbI U3OENUA.
Mpun 3kcnnyatauMm WM TeXHUYECKOM OOCnyXMBaHMM Heobxoaumo cobnrwpgaTbk TpeboBaHuMA
HOPMaTUBHbIX OKYMEHTOB:
«lMpaBuna TexHU4YECKOWN IKCNIlyaTaLMun 3N1eKTPOYyCTaHOBOK NoTpebuteneny,
«lMpaBuna TexHUKM 6e30NacCHOCTMU NPU IKCNIyaTauum NEeKTPOYCTaHOBOK NOoTpeduTenen»,

«OxpaHa TpyAa npu 3KcnnyaTtaumumu 3f1eKTPOYyCTaHOBOKY.

Mogknio4veHue, perynmpoBKka U TeXHU4Yeckoe 06cny)|<v|BaHv|e n3genunsa AOJTXKHbl BbINOJNIHATLCA
KBanVICbVIIJMpOBaHHbIMM cneunanucrtamum, u3y4ymBllnmMmmn HacTosLlee PYKOBOACTBO no aKcnnyatTauuun.

Mpn cobnopgeHun npaBun 3Kcnnyarauun n3genuve 6e3onacHoO Ans UCNOJIb30OBaHUA.

HOBATEK-3JIEKTPO TP-100M
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HacTosiwiee PykoBOACTBO MO 3KchnyaTauuyM npeaHasHayeHo AN O3HAKOMITEHWs C  YCTPOWCTBOM,

TpeboBaHMAMM No ©Ge30MacHOCTW, MOPSAAKOM 3JKChnyaTtaumm n obcnyxmBaHus LMPOBOro TemnepaTypHOro
pene TP-100M (ganee no Tekcty «mnsgenune», « TP-100M»).

N3gnenve cootBeTCcTBYET TpeboBaHUAM:
e TP TC 004/2011 “O 6e3onacHOCTU HN3KOBOSbLTHOMO 060pyaAOBaHNSA”;
e TP TC 020/2011 “OnekTpoMarHuTHasi COBMECTUMOCTb TEXHNYECKUX CpeacTs”.

Bpe,D,HbIe BelleCTBa B KOnmn4yecTse, rnpesbillarowem npenernbHo 4oNnyCTUMbIE KOHUEHTPpaunn, OTCYyTCTBYIOT.

1 HASHAYEHUE
1.1 Ha3HavyeHue nspgenus
TP-100M siBnsieTcss MMKPONPOLECCOPHbIM YCTPOMCTBOM, NpefHasHayYeHHbIM ANs U3MEPEHUS U KOHTPOMs
TemnepaTypHOro pexuma Cyxoro TpaHcgopmatopa no 4YeTblpeM AaTyvkam, MOAKIYaeMbiM MO ABYX - UMK
TPEXNPOBOAHON CXeMe, C MOCneayllmm oTobpaeHnem TemnepaTypbl Ha AMChnee M Bbldayven CurHanos
TPEBOI NPU BbIXOAE KaKMX-NMOO NapamMeTpoB 3a YCTaHOBMEHHbIE NPeAEenbl.
N3genve Takke MOXeT NPUMEHATLCA AN 3aMTbl ABUraTenen n reHepaTopos.
B mnsgenuu npegycMOTpeHO yHueepcasibHoe nutaHue oT 24 o 265 B (nepeMeHHOro nnm rnocTtosaHHOro
ToKa) 1 nogkntoyenHne k cetn EIA/TIA-485 no npotokony MODBUS RTU / ASCII.
C nsgenunem MoryT NpUMEHATLCA cnegyloLwmne TUnbl TeMnepaTypHbIX 4aTYUKOB:
— PT100 — nnaTMHOBbLIN gaT4MK C HOMUHaNbHbIM conpoTuereHem 100 Om, npu 0 °C;
— PT1000 — nnaT1HOBLIN AaT4YnK ¢ HOMUHanNbHbIM conpoTueneHnem 1000 Om, npu 0 °C;
— PTC1000 (EKS111) — gatymk ¢ HoMuHanbHbIM conpoTusnexHmem 990 Om, npu 25 °C;
— PTC (minika) — xonogHoe conpoTusneHue gatynka 20-250 Owm.

1.2 OpraHbl ynpaBneHusi, rabapuTHble U YCTAaHOBO4YHbIE pa3mMepbl
1.2.1 MabapuTHble N ycTaHOBOYHbIE pa3mepbl TP-100M
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PucyHok 1.1 — NabapuTHble 1 ycTaHOBOYHbIE pa3mepbl TP-100M

1.2.2 VIngukauunsa n opraHbl ynpasneHns
Ha pucyHke 1.2 npuBeaeH BHELLHWIA BUA NULEBOW NaHenn nsgenus.

TP-100M HOBATEK-3JIEKTPO
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1 2 1 — uncbposor AUCNNen HOMepa TeKyllero kKaHana
/ OoTOOpaXxeHus;

2 — uncbpoBoM gucNNen 3Ha4YeHNs TemnepaTypsl;

3 — nHankaTop BkntodeHus pene NMEPEIPEB;

gt i g 3 4 — nngukatop BkrtoveHuns pene NPEAYNPEXAEHUE;
C / 5 — wuHaukaTop nporpammupoBaHus  TP-100M,
1 q 4 HewucnpasHocTh un BkntodeHns perne HEMCINMPABHOCTbD
— O/ & OATUHUKA;
10 6 — kHonka <> (BHW3);
\O ORAARIIEIIE  AREmPERaET O/ 7 — kHonka “* (BBEPX);
cm» POFPREIR PRI 6 8 — kHonka BBO[ (3anucb M BbIXo4 M3 pexunma
9\ // nporpaMMMpoBaHnsi NapaMmeTpoB);
x MEHIO

"C'ﬁ(a/ 9 — kHonka MEHKO (Bxog B pexum npocmoTpa U
\Q nporpaMMmnpoBaHus napameTpoB);

10 — nHamKaTop aKkTMBHOCTU CBA3M No RS-485;
11 — nnagmkaTop BkntoveHus pene OXIMAXXKOEHUE.

PucyHok 1.2 — Jlnuesas nanens TP-100M

1.3 YcnoBusa akcnnyaTtauum
N3penune npeaHa3HayeHo Ans aKkcnnyaTaumm B Creayowmnx yCroBusxX:
— TemnepaTtypa oKpyxawLen cpeqbl 0T MUHYC 45 oo +55 °C;
— artmocdepHoe aaeneHne ot 84 no 106,7 kla;
— OTHOCUTENbHasg BraXXHOCTb Bo3ayxa (npu Temnepartype +25 °C) 30 ... 80%.

BHUMAHMUE! U3pnenue He npeaHa3Ha4yeHo ANA 3KCNyaTauum B yCNOBUAX:
— 3HavuTenbHown BUGpauMn 1 yaapos;
— BbICOKOW BNaXHOCTW;
— arpeccvBHOW cpefbl C coAepXaHueM B BO34yXe KWUCMOT, LWenover, U T. M., a Takke CUMbHbIX
3arpsA3HeHnn (KMp, Macno, nbinb 1 np.).

2 KOMIMJNIEKTHOCTDb
KomMnnekTHoCTb n3genusa npueeneHa B Tabnuue 2.1.

Tabnuua 2.1 — KomnnekTHocTb nagenus

HanmeHoBaHue KonunuectBo, WT.

TP-100M

KpenneHue

YNnoTHUTENb PE3NHOBbLIN

CBbEMHbIN KNEMMHUK

PykoBogcTteo no akcnnyataumu. MNacnopt
YnakoBka

—_ =N =N =

3 TEXHUYECKUE XAPAKTEPUCTUKU
3.1 OcHOBHbIe TeXHUYECKUE XapaKTepUCTUKN
OCHOBHbIe TEXHUYECKME XapaKTEPUCTUKN n3genus npuseneHsl B Tabnuue 3.1.

Tabnuua 3.1 — OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN

Ha3BaHue 3HaueHue
HomunHanbHoe HanpskeHue nutanus (=~ ), B 230 /240
HanpsxeHue, npu KOTOPOM coxpaHsaeTcs paboTocnocobHocTb (~ / =), B 24 — 265
YacToTta nutarowen cetu, 'y, 45 -65
Motpebnaemasn mowHocTb (0T cetn ~230 B), BT, He 6onee 6,0
MoTpebnaemasa MOLWHOCTb (OT UCTOYHMKA NuTaHna +24 B), BT, He Gonee 2,2
KonuyecTBo noakntovYaemMbiX JaTYMKOB, LUT. 4

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

HOBATEK-3JIEKTPO TP-100M



MpogomkeHne Tabnuupl 3.1

HasBaHue 3HaueHue
Cxema noAknoYeHns AaTinkon 2/ 3 npoBoagHas
2-X npoBogHasa — oo 5
3-x npoBogHas — go 100

MakcumanbHasa gnvHa npoBoAda Aatynka B 3aBUCUMMOCTU OT CXEMbl BKITOYEHUA, M

Knacc TouHocTH 0,5
[unana3soH nsmepsieMblx Temnepatyp, °C
— PT100 oT muHyc 60 go +300
— PT1000 oT MuHyc 60 go +300
- PTC1000 (EKS111) oT MuHyc 50 fo +120
—  PTC (minika) ot +60 po +180
Lindposas dunstpaumns temneparypbl eCTb
Konu4ecTBo BbIXOOHbLIX PENe U BUA KOHTaKTOB, LUT. 4 — nepeknovarLmne
KoMMyTaLMOHHbIN pecypc BbIXOAHbLIX KOHTAKTOB pene:
— anekTpudeckuin pecypc npyu 10 A 250 B AC (cos ¢ = 1,0), pas, He MeHee 100000
— anektpudeckui pecypc 10 A 24 B DC, pas, He MeHee 10000
— MEeXaHW4YeCKuI pecypc, pas, He MeHee 10000000

XapaKTepI/ICTVIKa BbIXOOHbIX KOHTAKTOB pelie:

—  MakcuMarbHbIA KOMMYTUPYyeMbIn Tok npn —~ 250 B (cos ¢ = 1,0), A 10

—  MakcuMarbHbIA KOMMYTUPYeMbIn Tok npn —~ 250 B (cos ¢ = 0,4), A 6

—  MakcumarsbHbI KOMMYyTUpyembin Tok npyu = 30 B, A 3

— MakcumarnbHasg KOMMyTMpyemMasi MOLLHOCTb, BA 2500
TecT BbIXOOHbIX pene ecTb
TecT nHankauum ecTb
EIA/TIA-485 MODBUS RTU / ASCII ecTb
Bpems xpaHeHusi JaHHbIX, NET, HE MeHee 15

YcTponcTtea ynpasneHus
HasHna4yeHue nsgenusa
W pacnpegeneHus

HomuHanbHbIM pexxum paboTbl [NpogomkMTensbHbIN
CteneHb 3aluThl MNLEBON NaHenn IP64
CTeneHb 3almTLI Kopnyca IP20
Knacc 3awuTbl OT NopaKeHUs SNeKTPUYECKMM TOKOM Il
KnumaTnyeckoe ucnonHeHme YXJ1 3.1
[onyctmasg cteneHb 3arpa3HeHus Il
KaTteropusa nepeHanpsxeHuns Il
HomunHanbHoe HanpskeHue nsonsaumu, B 450
HomuHanbHOe nMnynbCHOE BblAEPXXNMBAEMOE HanpskeHne, KB 2,5
CeyeHne npoBoAOB AN NOAKMNIOYEHMS K KNeMMaM, MM? 05-25
MOMEHT 3aTsKKn BUHTOB KInemm, H*m 0,4
Macca, kr, He bornee 0,360
MabapuTHble pa3meps! (OLLUB), mm 110 x 98 x 96

MoHTax NpeayCcMOTPEH Ha NULEBYIO NaHenb WuTa (Wwkada) unm npmubopa
M3genune coxpaHseT cBok paboTocnocobHOCTb Npu Nito6OM NONOXEHUW B MPOCTPAHCTBE

* — patyukm PTC (minika) moryT BkntoYaTbcs nocrnegosartensHo (no 1, 3, 6 wr.)

3.2 MporpamMmmupyembie U UCNONb3yeMble NnapamMeTpbl
MporpammupyemMblie 1 ncnonb3yemMble napaMmeTpbl NpuBeaeHbl B Tabnuue 3.2.

Tabnuua 3.2 — NMporpammupyemble 1 UCNONb3yeMble NapameTpbl

YcTaHOBOYHbIE U Ko MwuH./ 3aBoncKas Anpec
CUYMTbIBaeMbie A Makc. A OnucaHue napameTpa P
napameTpa yCTaHOBKa Dec
napameTpbl 3Ha4YeHusA
Oowwme
TemnepaTypa cpabaTtbiBaHus pene
[0
MpepynpexaeHune AL - 50/240°C 145 NPEQYNPEXOEHWE 100
OndbdepeHumnan o OunddepeHumnan oTknoYeHns pene
npeaynpexaeHms dFR | 1/200°C 5 NPEOYNPEXOEHVE 101
TemnepaTypa cpabaTtbiBaHUs pene
[o]
Meperpes ErP 50/240°C 155 NEPEIPEB 102
OuddbepeHunan o OunddepeHuman oTknoyeHns pene
neperpesa dFt 1/200°C 5 NEPEIPEB 103

TP-100M HOBATEK-3/TIEKTPO




MpogomkeHune Tabnuubl 3.2

YcTaHOBO4HbIE U
CuYMTbIBaeMble
napameTpbl

Kop
napameTpa

MwuH./
Makc.
3HaYeHus

3aBoackasn
yCTaHOBKa

OnucaHue napameTpa

Appec
Dec

Pene oxnaxaeHne

FAM

0/3

Pexum pabotbl pene OXINTAXKOEHUE:
0 — Bcerga OTKITO4EHO;

1 — paboTtaeT no kaHanam 1, 2 n 3;

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

104

Bkntoyenune
oxna)kaeHus

FOn

30/240°C

130

Temnepatypa BKIOYEeHUs perne
OXNAXAOEHUE

105

OuddepeHunan
oxnaxaeHus

dFF

1/200°C

20

OuddepeHuman oTknoyveHns pene
OXNAXOEHUE

106

3agepxka

dL R

0/300c

3agepkka BKIHOYEHMS BCEX pere npu
BO3HMKHOBEHUW aBapun Nno Temrneparype.

107

HewucnpaBHoCTb
hartyuka

Ack

0/2

JdencTtaune npu HENMCNPaBHOCTM AaT4umKa:
0 — nHAMKaums ¢ BKINOYEHNEM pere
HEUCIMNPABHOCTb OATYUKA,

1 — n.0 + BKkItOYEHNE pene
NMPEAYNPEXOEHWE;

2 —n.1 + BkntoveHue pene NEPEMPEB

108

MODBUS

Bkntoyenune

~5A

0/2

BkntoueHwne (oTknodeHue) ceasm no RS-485:
0 — oTKknHOYEHO;

1 — BKMIOYEHO;

2 — BKNIOYEHO (yaaneHHoe ynpasneHue
BbIXOAHbIMW pPene Harpysku)

109

MpeHTndpukatop

I_S.l'l

1/247

Homep nagenusa (ceteson agpec)

110

Tun

I—S.C

0/1

Twn npotokona: 0 — MODBUS RTU;
1 — MODBUS ASCII

111

CkopocTtb

r55

0/3

CKkopoCTb Nepefayun AaHHbIX:
0 — 2400 (but/c); 2 — 9600 (but/c);
1 — 4800 (6ut/c); 3 — 19200 (6uT/c)

112

YeTHOCTb

r5P

0/3

KoHTpOrb YeTHOCTM M CTOMNOBbLIE OUTLI:
0 — HeT:1 cTon owuT;

1 — HeT:2 cTon 6uTa;

2 — [a: YeT: 1 cTon 6uT;

3 — Oa: HeyeT: 1 cTon 6ut

113

Tanwayt

0/999

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

114

CucrtemMHble

Pexum nHamkaumm

d5P

0/2

Pexum paboTbl MHAMKaUWK:

0 — oToGpakaeTcsl camas BblcoKasi
Temneparypa ¢ HOMePOM KaHana;

1 — onepaTop Bpy4YHy0 NpocMaTpuBaeT
Temneparypy;

2 — noovepeaHo ¢ nHTepaanom 4 c,
oTobpaxaeTca TemnepaTypa BKIIOYEHUS
KaHanos

115

TecT pene

ESE

0/4

TecTpoBaHue BbIXOAHbIX pene:

0 — TecTupoBaThb BCe pene;

1 — tectnpoBatb pene OXIAXXOEHME;

2 — TectupoBaTb pene HEUCINMPABHOCTb
OATUYMKA,

3 — tectupoBartb pene NMEPEMPEB;

4 — tectnpoBaTtb pene MPEQYMNPEXOEHUE

116

Maponb

PAS

000 /999

123

000 — naponb OTKMOYEH;
NNN — 3HayeHune napons

117

C6poc

1=

01

C6poc Bcex HAcCTpoek Ha 3aBoacKMe
YCTaHOBKMU:

0 — He BbINOMHATL COPOC;

1 — cOpocUTb BCE YCTAHOBKM Ha 3aBOACKNE

118

Bepcus

uEr

14

Bepcus mukponporpammel

119

HOBATEK-3JIEKTPO
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MpogomkeHune Tabnuubl 3.2

YcTaHOBO4HbIE U

MwuH./

Kop 3aBoackasn Appec
cYuTbiBaeMble Makc. OnucaHue napameTpa
napameTpb napamertpa _ . o .us |YCTaHOBKa Dec
Kanan 1
BknioyeHne kaHana chi 0/1 1 Bisitoderme (OTKqu_eHme) kaHara 1. 120
0 — kaHan oTknYeH; 1 — kaHan BKINKYeH
Cpapur wkanbl Ha 3HavYeHne CA1
Kannbposka ch | -30/30°C 0 OTHOCUTENBHO M3MEPEHHON AATYNKOM 121
Temneparypbl
Tun ncnonb3yemoro gaTtyvka:
0 - PT100 (100 Om / 0 °C);
Tun ct | 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 MakcrManbHasi OCTUrHyTast Temneparypa 123
Kanan 2
BKIoYEHMe KaHana che 0/1 1 BknoyeHne (OTKJ'IIOl-I.eHI/Ie) KaHana 2: 124
0 — kaHan oTkNYeH; 1 — kaHan BKNKYEH
Kanu6poska cAo .30/ 30 °C 0 CpaBur wkanbl Ha 3H?qume CAZ2 oTHOCK- 195
TEINbHO M3MEePEHHOW AAaTYMKOM TeMnepaTypbl
Tun ncnonb3yemoro gaTyvka:
0 - PT100 (100 Om / 0 °C);
Tun ckc 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 MakcumanbHas 4OCTUrHyTast Temneparypa 127
Kanan 3
BKIoYEHMe KaHana ch3 0/1 1 BknioveHne (Omengme) KaHana 3: 128
0 — kaHan oTKNtoYeH; 1 — KaHan BKITHOYEH.
Kanu6poska cA3 .30/ 30 °C 0 CaBur wkanbl |:|a 3Ha4yeHne CA3 oTHocuTErb- 129
HO M3MEpPEHHON AaT4YMKOM TeMnepaTypbl
Tun ncnonb3yemoro gaTyvka:
0 - PT100 (100 Om / 0 °C);
Tun ct3 0/2 : 1~ PT1000 (1000 OM / 0 °C); 130
2 —PTC1000 (990 Om / 25 °C)
Makc. kaHana** cn3 -99/999 °C -99 MakcumanbHas 4OCTUrHyTas Temneparypa 131
Kanan 4
BKioYeHme KaHana chY 0/1 0 BkntoveHne (OTKJ'I}O‘-I.eHVIe) KaHana 4: 132
0 — kaHan oTKMYeH; 1 — KaHan BKITOYeH
Casur wkanbl Ha 3HadyeHne CA4
Kanubposka cAY -30/30°C 0 OTHOCUTENBHO M3MEPEHHON AaT4YMKOM 133
Temnepartypbl
Tun ucnonb3yemoro gaTyunka:
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** cn4 -99 /999 °C -99 MakcrMmanbHasi 4OCTUrHyTasi Temneparypa 135

* — mapameTp OOCTYNeH TOMNbKO AN YTEHUS;
** — Npy 3aMblKaHMW JaTYMKa 3anncbiBaeTCs 3Ha4YeHne MyrHyc 99, a npu o6pbiBe gaTtymnka 999.

4 ONMMNCAHUE U PABOTA U3AENUA

4.1 KoHCcTpyKUMA

TP-100M KOHCTPYKTMBHO BbINOSIHEHO B NSIacTMacCcoBOM Kopryce, npefHasHa4YeHHOM ANS KpenneHus Ha

4.2 MpuHUMN gencTeunA
N3genve nmeet YeTbipe kaHana ansa namMepeHns tTemMmnepaTypbl U YeTbipe BbIXOAHbIX pPere Harpysku.

TP-100M

nuuesyto naHens wwuta (wkada) unu npubopa, pasmepsl kopnyca (110 x 98 x 96 mm). Kopnyc BbINonHeH u3
yAapoyCTOMYMBOro, camo3aTyxalolero marepuana. OCKM3 koprnyca C rabapuTHbIMA U YCTAHOBOYHbIMU
pa3mepamu npmBegdeH Ha pucyHke 1.1.

HOBATEK-3JIEKTPO
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[aTtuvkn TemnepaTtypbl MepBbIX TPEX KaHaroB U3MEPAIOT TemnepaTypy Kaxaon obMOTKM TpaHcdopmMaTopa,
YyeTBepPThLIM — ApMa TpaHcdopmaTopa.

Mpn onacHoM MoOBbIWEHUM TeMmnepaTtypbl TpaHcdopmaTopa W3genue cHadvana BblgaeT curHan Ha
BKIIOYEHWe npedynpeauTenbHOM  CUrHanmusaumMm W BEHTUNSATOPOB  oxnaxaeHwus. Ecnv  nosbiweHve
TemnepaTypbl MPOAOIPKMTCS U OHa MPEeBbICUT NpefernbHO [OoMyCTUMOe 3HadeHue, udgenue dopmupyet
curHan Ha aBapunHoOe OTKNoYeHne TpaHcdopmaTopa.

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

5 UICMNOJNMb3OBAHUE MO HA3HAYEHUIO

5.1 NoAaroToBKa K MCNOSb30BaHUIO

5.1.1 lNoarotoBka K NOAKITIOYEHUIO:

— pacnakoBaTb W NPOBEPUTb U3AENUEe Ha OTCYTCTBME MOBPEXOEHUA NOCMe TPaHCMNOPTUPOBKK, B Cryvae
oBHapy>XeHNs TakoBbIX 06PAaTUTLCS K MOCTaBLLMKY MW NPOU3BOAUTENIO;

— MpPOBEPUTb KOMMIIEKTHOCTL (M. 2), B Crllydae obGHapYXeHUs1 HEMOMHOW KOMMeKTaumm nsgenms obpatntb-
Cs1 K NOCTaBLUMKY UMW NPON3BOAMUTENIO;

— BHMMaTENbHO M3y4nTb PyKOBOACTBO MO 3kcnfyataumum (obpaTtute ocob6oe BHUMaHME Ha Cxemy
NOAKMIOYEHUA NUTaAHUA U3[enus);

— ecnn y Bac BO3HMKNM BOMPOCbI MO MOHTaXy M3Oenus, noxanymcra, obpatutecb NO TenedgoHy,
yka3aHHOMY B kKOHLe PykoBoacTBa no akcnnyartauumu.

5.1.2 O6wune ykasaHus

Ecnu memnepamypa uslenusi nocsie mpaHCcrnopmupogaHusi Unu xpaHeHusi omsiudaemcsi om memrnepa-
mypbl cpeldsbl, rpu komopoul rpedrnonazaemcs aKcrayamauus, mo rneped rnoOKIYEHUEM K drieKmpudeckol
cemu ebiOepxxamb U3desiue 8 yCcrio8usixX IKCrlyamauuu 8 medeHue 08yx 4acoe (m.K. Ha arieMeHmax u3oesnusi
B803MOXXHa KOHOeHcauus enaau).

BHUMAHUE! BbIXOOHbIE KOHTAKTbl PEJIE HArPY3KM HE NPEAOHA3HAYEHbI [ONA
KOMMYTALUN HAIPY3KU TPU KOPOTKMUX 3AMbIKAHUAX. TO3TOMY [OOJKHbI BblTb
SAWLMUWEHBI ABTOMATUYECKMMU BbIKNIOYATENEMA (NMPEOOXPAHUTENAMU) C TOKOM
OTKITIOYEHUA HE BOJIEE 10 A KITACCA B.

BHMMAHME! BCE NOAKNIOYEHUA OOTKHbI BbINOJIHATLCA NPU OBECTOYEHHOM U3AEJTUN.

OwnbkKa Npy BbINOSTHEHMN MOHTAXHbIX PAabOT MOXEeT BbIBECTU U3 CTPOSA Usgenue U NOAKMKYEHHbIe
K HEMY Npubopbl.

Ona obecneyeHns HaOeXHOCTU JINEKTPUYECKUX COeAMHEHUN credyeT ucnonb3oBaTb rMbkme (MHOro-
NPOBOSIOYHbIE) MPOBOAA C M30MAUMEN Ha HanpshkeHue He MmeHee 450 B, KOHUblI KOTOpbIX Heobxoammo
3a4UCTUTb OT M3onsaumm Ha 50,5 MM 1 oBxaTb BTYNOYHBIMU HaKOHEeYHWKaMn. PekomeHOoBaHHOE cedveHne
kabena ons nogknideHns gatyukoB Temnepatypbl — oT 0,5 go 0,75 mMM? gns nogknioyYeHns MCTOYHMKa
NUTaHNA 1 BHEWHUX ycTponcTts — oT 1,0 o 2,5 mm2.

MoakntoueHne TP-100M k cetn MODBUS BhinonHsieTcs kabenem tnna “Butas napa’.

KpenneHne npoBOOOB AOMMKHO MCKMOYATh MeEXaHW4ecKne MoBpeXOeHUs, CKpyduMBaHue u CTupaHue
N30 MM NMPOBOLOB.

HE [AOOMYCKAETCA OCTABJIATb OrOJIEHHbIE YYACTKW MNPOBOMOA, BbICTYMAIOLWUE 3A
NPEAENIbI CbEMHOIO KITEMMHUKA.

OnAa HageXHoOro KoHTakta Heo6XxoAMMO MPOU3BOAUTHL 3aTSXKKY BMHTOB CbEMHOro KIeMMHUKa C
ycunuem, ykasaHHbIM B Tabnuue 3.1.

Mpn yMEHbLUIEHUN MOMEHTA 3aTSXKKM — MECTO COeAMHEHUS HarpeBaeTCs, MOXET ONMaBUTLCA KIEMMHUK U
3aropeTtbcsa nposog. [Mpy yBenuyeHMm MOMeHTa 3aTshKKU — BO3MOXEH CPbIB pe3bbbl BUHTOB KNEMMHUKA UIv
nepexumaHve nogcoeanHeHHoOro npoBoaa.

Ona noBbllWeHUA  3KCNNyaTauUMOHHbIX CBOWCTB U34enusA  peKoMeHAyeTCsl  YCTaHOBUTb
npeaoxpaHuTenb (BCTaBKy NnaBKyro) Unu ero aHanor Ha Tok 3 A B uenu nutaHua TP-100M.

OnA yMeHbLUeHUS BIIUAHUA 3NIEKTPOMarHUTHbIX NOMeX:

— BCce kabenu, nepejawlwme curHanbl WM3MepeHus OT [OaTyMKoB TemnepaTypbl AOMKHbl  ObiTb
N3roToBMNEHbl N3 3KPAHMPOBAHHOIO Kabens Tuna “Butasa napa” (Tponka) cedeHmemM He meHee 0,5Mm?;

— npw npoknagke nuHui “TP-100M — pgatuunk’, cnegyeT BblAENUTb UX B CAMOCTOATENbHYO Tpaccy (Mnuv
HeCcKonbKo Tpacc). Tpaccbl pacnonaraloT OTAENbHO OT CUMoBbIX kabenewn, a Takke oT kKabenew,
CO3[aloWwmnX BbICOKOYACTOTHbIE W MMMYMbCHblE MOMeXu. Tpaccbl criegyeT nnaHMpoBaTb Takum
obpaszom, YTobbl ANUHA CUTHAMNbHbIX NNHWIA Bblia MUHUMAabHOMN.

HOBATEK-3JIEKTPO TP-100M
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lMpu nposedeHuu ucnbimaHul  U30JSUUU  MpaHcgopmamopa HacmosimeslbHO pPeKoMeHOyemcsi
omkmnodyame Gamyuku memnepamypsl om TP-100M, m.k. umryrbCHble noMexu (803HUKarwue 80 8peMsi
ucrnbimaxuti) Mo2ym npusecmu K 8bixo0y U3 cmposi U30esus.

5.1.3 MoHTax nsgenus

5.1.3.1 TpeboBaHuMs K KOHCTPYKLUN LLMTA

TP-100M BbINOMHEH B LLINTOBOM MCMONMHEHUM.

K KOHCTpyKUUK WnTa NpeabaBnalnTcs cnegyowme TpeboBaHms:

— OTBepcTMe Ans yctaHoBKW uagenus — keagpatHoe 91,5 x 91,5 mm (gonyck +0,5 mm);

paccTosiHne Mexay naHenamwm musgenust (BepxHer, HWKHen M BGOKOBbIMW) M COOTBETCTBYHOLLMMM

NMOBEPXHOCTAMM LUNTA LOITMKHO ObiTb HE MeHee 10 MMm;
5.1.3.2 lNopagok MoHTaxa:
HageTb Ha TP-100M peauHoBbIM yNNOTHUTENb (M03.4 puc. 5.1);
— YCTaHOBMWTb CbeMHble KneMMHUKM (no3.3 puc. 5.1);

YCTaHOBUTb M3genve B OTBEPCTUE LLMTA;
YCTaHOBUTb KpenneHms (no3.2 puc. 5.1) Ha 6okoBble MaHENN U3OEenus;
3aKpenuTb U34enne B LUMTE, 3aKPYTUB BUHTbI KpENeHus.

7
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1 —TP-100M;

2 — KpenneHus;

3 — CbeMHble KNEMMHUKN;

4 — pe3nHOBbLIN YNAOTHUTENb.

PucyHok 5.1 — MoHTax nsgenus
5.1.4 lMopgkntoveHne nspenus

5.1.4.1 TlogrotoButb kabenwn ans coeguHeHnss TP-100M c paTtuvkamu TemnepaTypbl U BHELUHUMU
YCTPOWCTBaMM, a TakKe C UCTOYHUKOM NUTAHWS.

5.1.4.2 MoakntounTb nsgenune cornacHo cxeme, NpUBeAEHHON Ha pUCYHKe 5.2.

BHUMAHME!

KNEMMbI 40 U 42, NPEAHA3HAYEHHbIE A115 NOAKITKOYEHUA CETU NMUTAHUA N KITEMMbI
A 1 - 12, NPEAHA3HAYEHHbIE AnA NoAKntO4YeEHUA BHELWHUX YCTPOUCTB, PACCYUTAHDI
HA MAKCUMAJIbHOE HAMPAXEHUE 265 B. BO U3BEXXAHUE 3JIEKTPUYECKOIO NMPOBOA

n3ondummn  nNOAKIMKOYEHUE WUCTOYHUKOB HAMNPAXEHUA BbIWE YKA3AHHOIO
3AMPELLUAETCH.

TP-100M HOBATEK-3JIEKTPO
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FU — npedoxpaHumernb (asmomamuydeckuli ebiKo4amerib) Ha mok 3 A;
QF1-QF4 — asmomamudyeckue ebikntodamenu (npedoxpaHumernu) Ha mok 10 A.

PucyHok 5.2 — Cxema nogkntodeHmsa TP-100M

5.2 Ucnonb3oBaHue nsgenus

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

I)<orqa TemnepaTtypa O4HOIo M3 BKMOYEHHbIX AATYMKOB MpeBbILaeT TeMnepaTypy yCTaHOBNEHHOMO nopora
“NMpepynpexaenne” 145 °C (HLr), uyepes ycraHoenenHoe Bpems 4 ¢ (diLH) Bkniovaetcs pene
NPEOYNPEXOEHWUE c cooTtBeTCcTBYIOWEN nHANKauuen (nos. 4 puc. 1.2).

To e caMoe MPOUCXOAWUT MPU NPEBbILLEHMM TemnepaTypHoro nopora “Meperpes” 155 °C (Er P), uepes
yctaHoBneHHoe Bpewms 4 ¢ (dL R) sknioyaetca pene MEPEMPEB ¢ 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 OXNAXOEHUE c cooTeBeTCTBYIOLWEN UHAMKALMEN (NO3.
11 puc. 1.2).

OTKJ'IPO‘-IéHI/Ie pene MPEOYMNPEXOEHWE, NEPEMPEB n OXINAXOEHWE npousongeT npu CHMXEHUU
TeMnepaTypbl BCeX BKMIOYEHHbIX AaTUMKOB HUXe, yem 145 °C - 5 °C (ALr - dFRA) (Npeaynpexaenve),
155 °C - 5 °C (krP - dFE) (Neperpes) n 130 °C - 20 °C (F.0n - dFF) (Oxnaxnenve). Mpu atom
OTKNIOYaTCs COOTBETCTBYHOLLUNE NHANKATOPbI.

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

TemnepaTtypbl OTOGpa)xkaeTcs Murawollas Hagnuce “---", a BMeCTO HoMepa KaHana oTtobpaxaeTcst

MUTaoLLIMA 3HaK “-”.

5.2.1 YnpaBneHue nsgenvem
YnpasneHue nsgenuem ocyLecTBnAeTcs cneayowmm obpasom:
—  [NS nepekrioveHns MeXAy KaHanamu — HaxaTb kHornky 4 unn $;
— NS NpoOBepKu BCEX MHAMKATOPOB W AMCMIEEB — OHOBPEMEHHO HaXaTb KHoMku <& n <43 ;

— ANg BXoAa B PEXMM NpOCMOTpa NapameTpoB — HaxaTb KHOMKY C;

—  ON8 BXOA4a B PEXMM U3MEHEHUS NapamMeTpoB — HaXaTb U yaepXKuBaTb B Te4eHne 5 ¢ KHomKy @;
Mpu OTCYTCTBUM HaXKaTWiA Ha NOGYI0 13 KHOMOK B TeueHne 20 ¢, TP-100M otobpasut Hagnuck “EHE” (B
TedyeHue 1 ¢) n nepengeT B UICXOAHOE COCTOSIHUE.

5.2.2 NMpocmoTp napameTpos
[ns npocmoTpa napameTpoB HEOBXOAMMO:

— OQHOKpaTHO HaxaTb KHOMKY [’@ npv 3TOM NOracHyT BCe MHAMKATOPbI, @ Ha Aucnnee otobpasntca Koa
nepeoro napametpa “ AL " n3 Tabnuuel 3.2;

HOBATEK-3JIEKTPO TP-100M
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—  ANS NUCTaHWUS NapamMeTpoB — HaXaTb KHomky <3 unn <;
—  [Ns BXOAA B NapaMeTp — HaxaTb KHOMKY

—  [nS BbIXOJa W3 NapamMeTpa — HaxaTb KHOMKY

Mpwn oTCyTCTBUM HaXXaTun Ha Ntobyro M3 kHonok B TedeHne 20 ¢, TP-100M nepengeT B MICXOOQHOE COCTOSIHME.
lpumeyaHue — 8 pexxume rpocMompa rnapamempos UsMeHeHUe napamMmempos8 HE8O3MOXHO.
5.2.3 NlameHeHne napameTpoB

1) Ons M3MeHeHMs1 napameTpoB HEOOXOOUMO HaxaTb M yAepXuBaTb B TeveHue 5 ¢ KHOmMKy @ nocne
3TOro:
— ecnu Gbin yCTaHOBIEH Naponb, BBeauUTe ero. [ns nsMeHeHUsi 3Ha4YeHUsl TEKYLLEro paspsiga — HaxaTb

kHonky < wmm $F; gna nepexoga K criedylolleMmy paspsidoy — HaXaTb  KHOMKY . ansa

NOATBEPXAEHNSA BBOAA NApPONsA — HaXaTb KHOMKY . Mpn oTcyTCcTBMM HaxaTum nobon 13 KHOMoK B
TeuveHne 10 ¢, TP-100M nepenget B UICXOQHOE COCTOSAHUE;

- ecnu BBEeEHHbIN naponb  BEpHbIN, BKNKOYUTCA nHAOMKaTop HEUCMPABHOCTb /
NMPOrPAMMUPOBAHMUE (nos. 5 puc.1.2) n Ha umdpoBoM ancnnee otobpasnTca NepBbIN NapameTp
13 Tabnuubl 3.2;

—  eCnv BBeAeHHbIN naposnb HesepHbin, TP-100M BepHeTCsl B UICXO4HOE COCTOSHUE;

—  ecnu naponb oTkntoyeH (napametp PAS ycraHoeneH B “000”), npoBepka naponsi He OCyLLeCTBIAETCS.
Bkntountca wmHagukatop HEUCMNMPABHOCTb / NMPONrPAMMUPOBAHUE (nos. 5 puc. 1.2) n Ha
uncposom gucnnee otobpasnTca Nnepsbii NnapameTp n3 Tabnuubl 3.2.

2) Ins nUCTaHUst NnapameTpoB — HaXaTb KHO{% < um L

3) [lns1 Bxoga B napameTp — HaXaTb KHOMKY
4) Insi naMeHeHNs napameTpa — HaxaTb KHoMKy < unn L>;

5) Ana 3anucu napameTpa n nepexoga obpaTtHO B MEHIO — HaXaTb KHOMKY ;
6) [na nepexona ob6paTHO B MeH0 6e3 3anncu — Haxkatb KHOMKY

Mpwn oTcyTCTBUM HaxaTusa nobon n3 kHonok B TedeHne 20 ¢, TP-100M BepHeTCS B MICXOAHOE COCTOSIHUE.

5.2.4 Hactporika napamMeTpoB OxnaxaeHus
TP-100M wmoxeT ynpaenaTb BKMOYEHMEM / OTKMOYEHWEM BEHTUNATOpa OXMaxaeHus, ANns  3Toro
HeoBXOANMO YCTaHOBUTL 3HauYeHne napameTtpa FHAn otnuuHoe ot 0 (cm. Tabn.3.2):

— Pexum 1 — B 3TOM pexume TemnepaTtypa onpegensierca no Tpem gatyvmkam 1, 2 n 3. Kak Tonbko
TemnepaTypa OOHOrO U3 [aTYMKOB MPEBLICUT TemrepaTypy YCTAHOBIIEHHOIO Mopora BKIHOYEHUs
oxnaxpgeHna 130 °C (F.Dn), pene OXNAXAOEHWUE BkniovdaeTca C COOTBETCTBYHOLLEN WHOMKALNEN
(muraet nHamkatop 11 puc. 1.2). OTknoYeHne pene OXHA)KJ],EHI/IE npovsongeT, ecnu Temneparypa
BCEX TPeX AaT4YMKOB OnycTUTCS Hxke, Yyem 130 °C - 20 °C (F.0n - dFF);

— Pexum 2 — aHanoru4yeH pexumy 1, TOnNbko Temnepartypa onpegenserca no YyeTblpeM gatynkam 1, 2, 3
n4;

— Pewum 3 — ecnm kaHan 4 skmouveH (chH = 1, cm. Tabn.3.2). B atom pexume Temnepatypa
onpegenseTca nNo 4yeTtBepToMy Aatymky. Kak Tonbko TemnepaTtypa gaTyvka NpeBbICUT TemnepaTypy
yCTaHOBMEHHOro nopora BkoyeHns oxnaxaenna 130 °C (F.0n), pene OXNAXAEHUE skniouaeTcsi ¢
COOTBETCTBYOLLEN nHamkaunen (muraet ungmkatop 11 puc. 1.2). OtkntoveHune pene OXIAXOEHUE
Npoun3oiigeT, eCnv TeMnepaTypa JaTumnka onycTutest Himke, yem 130 °C - 20 °C (F.0n - dFF),

lpumeyaHue — uHOukamop OXJTAXLOEHUE (nos. 11 puc. 1.2) eopum, koeda KOHMPOrb OXAaxO0eHus
8K/IOYEeH, U Muz2aem, Koz20a memrepamypa O00HO20 U3 0Oamuyukoe rpesbicum memriepamypy
ycmaHoeneHHozo nopoza F0n (cm. mabn .3.2).

5.2.5 [MpocMoTp MakcmaribHON JOCTUrHYTOW TemnepaTypbl

B TP-100M npegycMOTpeHO 3arnoMWHaHWEe MaKCUManbHOW OOCTUIHYTOW TemrepaTypbl BKIIHOYEHHbIX
OaT4nKOB.

Ans npocmoTpa MakcumarnbHoW AOCTUTHYTOW TemnepaTypbl HEOOXOAMMO 3alTV B PEXMM MPOCMOTpa WUnu
n3meHeHus napameTpos (n.5.2.2 unu n.5.2.3), KHonkamm < unmn L nponuctats go napametpa cn !, cnd

, ©n3 unn cnY (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 — Onsi cépoca makcumarnbHoU AdocmueHymol memMrepamypbl HEO6X0OUMO HaxoOuUMbCs 8
pexume uameHeHusi napamempos (n.5.2.3).

TP-100M HOBATEK-3/TIEKTPO
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5.2.6 BoccTtaHoBreH1e 3aBOACKMX YCTaHOBOK

[na BoccTaHOBNEHMsI 3aBOACKMX YCTAHOBOK €CTb ABa crnocoba:

MepBLIN cNOCOG: B pexvMe M3MEHeHUs NapaMeTpoB YCTaHOBWUTL nmapameTp ~SE= 1 u HaxaTb KHOMKY

, npy atom TP-100M BbINOAHWT nepesanyck C 3aBOACKMMM ycTaHOBKamu. B gaHHOM cnocobe naponb He
cbpacbiBaeTcs;
Btopou cnoco®b:
— nopaTtb HanpsbkeHue nutaHus Ha TP-100M, yoepxvMBas OQHOBPEMEHHO HaXKaTbIMU KHOMKM < n O
Npy 3TOM Ha LMGPOBOM Aucriee oTobpasunTcs Haanueb “ nAU”;
—  OTNYCTUTb KHOMKW;
—  BbIKNIOYUTb NUTaHUE, 3aBOACKME YCTAHOBKM BOCCTAHOBIEHbI, B TOM Yucne 1 naponb (naposb 123).

5.2.7 TecTnpoBaHu1e BbIXOAHbIX pene Harpysku

B TP-100M npegycmoTpeHO TeCTUpOBaHME Kak BCeX perie BMecTe, TaK W KaXa4oro pene rno oTaenbHOCTH,
ANnsa 3T0ro Heo6xo4MMO:

1) B peXvUMe U3MEHeHWs1 NapaMeTpoB YCTAaHOBUTL 3HauveHne napameTpa £5SE (ot 0 oo 4, cm. Tabn. 3.2)

N HaXaTb KHOMKY , npn 3TOM Ha LMdpPOoBOM Aucrnee otobpasntca Haanuck “of F” (osHavarowas,
4YTO TECTMPYEMbIE pene Harpysku HaxoasTCs B HOPMarbHO Pa3OMKHYTOM (BbIKITHOYEHHOM) COCTOSIHUM),
OTKIOYATCSA BCE MHONKATOPbI;

2) OAHOKPATHbIM HAXaTUeM KHOMKM MEHSIETCS COCTOsIHNE TECTUPYEMbIX Perie Harpysku:
oFF — pene HaxoaaTcs B HOPManbHO Pa3oMKHYTOM (BbIKITIOYEHHOM) COCTOSIHUM;
0N — pere HaxoaaTCst B HopMaribHO 3aMKHYTOM (BKITFOYEHHOM) COCTOSIHUW.

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

5.2.8 TecTMpoBaHue nHOMKaLMK

HaxaTb OfHOBpPEeMEHHO KHoMmku <4 n <>, npu 9TOM [OMKHbI 3aropeTbCcsl HAa 2 C BCE MHAMKATOPbI W
umdpoBblie gnucnnem.

Ecnu xoTs 6b1 0OAWMH N3 NHANKATOPOB UMK UN(POBLIX AUcneeB He 6yaeT (hyHKLUMOHNPOBATDb,
TP-100M Heo6Xx0A4MMO CHATbL C 3KCNNyaTauuMm U OTNPaBUTb Ha PEMOHT.

5.3 OnucaHne aBapunHbIX COCTOAHUN

Pene OXNNAXOEHUE, NPEAYNPEXOEHUE v NEPEIPEB BkntouyatloTcsa TOMbKO NPy AOCTUXKEHUM NOpora
yCTaHOBIIEHHbIX Nonb3oBaTenemM Temneparyp.

Pene HEUCINMPABHOCTb OATYUKA BkntoyaeTcs Npu HAanuyinMm HEMCNPaBHOCTU OATUYNKOB.

Wuonkatop HEUCMPABHOCTD / MPOrPAMMUPOBAHMUE Bkntovaetca npu Henonagkax TP-100M unu
HencnpaBHOCTU AaTYMKOB.

B cnydae nonomku ogHoOro u3 gaTtyuMkoB TemnepaTtypbl, nogkmntodeHHbix Kk TP-100M, B 3aBucmumoctu Ot
ycTaHoBrneHHoro napametpa Ackt (cm. Tabn. 3.2), nnavkatopel MEPEFPEB v MPEAYNPEXAEHMUE (nos. 3,
4 puc.1.2) HaunHalT MuraTb, U Ha LMGPOBON ANCNNEN BLIBOAUTCS KO HEUCMPaABHOCTW.

Buabl HemcnpaBsHoOCTEN NpuBeaeHbl B Tabnuue 5.1.

Ta6bnuua 5.1 — Bugbl HeucnpaeHocTten TP-100M

HeucnpaBHoOCTb OnucaHue
TP-100M HyxpaeTca B kannbposke. Ha ancnnen BbiBOaUTCA
Owmbka kanMbpoBKy yepegytowasicst Hagnueb “ £~ <->c L b”, uspenve npogomkaet

HOopMmasibHOE (PYHKLIMOHMPOBAaHME.

TP-100M BMecTO OLLIMBOYHOIO NapameTpa 3arpyxaeT 3aBOACKYH
YCTaHOBKY, MPX 3TOM Ha LUMdpoBOKM ANCNNEN BbIBOOUTCS Yepeayrowascs
Hagnucb “ ErresEr P”, n3genve npogosrmkaeT HopmarnbHoe
OYHKLMOHMpPOBaAHWME.

Bce pene Harpysku BbIKMOYaOTCS, HAa LMAPOBOM ANCNEN BbIBOAUTCS
Yyepeaywowjasacs Hagnucb “ Err<sEEP”

Bkntovaetcs pene HEMCNMPABHOCTb OATUYUKA, nHankaTopsl
HEUCMNPABHOCTb / NTIPOrPAMMUPOBAHUE, NPEAYNPEXOEHUE n
MEPEINPEB HaunHaoT MuraTth.

Ha undposon gncnnen BeiIBOAUTCA HagNuchb “ Fecer,

Bkntovaetcs pene HEMCNPABHOCTb OATUYUKA, nHankaTopsl

OO6pbiB ntoboro gatynka HEUCMNPABHOCTb / NTIPOTPAMMUPOBAHUE, NPEAYNPEXOEHUE
MEPEINPEB HauuHaloT MuraTth.

Ha gucnnen BbiBOANTCA HAAMUCH Foc”

Owwubka napameTpa

OTtka3s EEPROM

3amMblkaHne nboro gatynka

HOBATEK-3JIEKTPO TP-100M
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MpogomkeHue Tabnuubl 5.1

HeucnpaBHOCTb OnucaHwme
MpeBblWweHWe TemnepaTypsbl Bkniouwaetcs pene NMEPEMPEB c cooTBeTCTBYIOLWEN UHAUKALMEN Ha
neperpesa KaHane.
MpeBbiWweHe TeMnepaTypbl Bkniovaetca pene MPEOYMNPEXOEHUE c cooTBeTCTBYOLLEN MHAMKALMEN
npeaynpexaeHus Ha KaHane.
MpeBbiWweHe TeMnepaTypbl BkniovaeTtca pene OXINAXOEHUE c cootBeTCTBYIOLWEN MHANKAUMEN Ha
oxnaxgeHus KaHane.

5.4 laTuvku TemnepaTtyphbl
5.4.1 Jatumk Tvna PT100
MnaTnHOBLIN AaT4YMK C HOMUHANbHbIM conpoTueneHnem 100 Om npu 0 °C. MNpn ncnonb3oBaHUN 4ATYMKOB
AAHHOro TUNa NOrpeLLlHOCTb N3MepeHus coctaenseT + 2 °C, gatynkm nogkniodaroTcs Kk kaHanam 1, 2, 3 n 4 no
OBYX UNn TPexXnNpoBogHoON cxeme (puc. 5.2) ¢ nocneytoLLen yctaHoBKon 3HadeHus “0” napameTpos
ckt l/ck2/ck3/ctY cornacHo Tabnumue 3.2. [inanasoH namepsembix Temnepatyp (0T MuHyc 60 a0
+300 °C). TP-100M onpegenseT o6pbiB 1 3aMblKaHWE U3MEPUTENBHBIX JINHWUIA.

5.4.2 latumk Tvna PT1000

MnaTnHOBLIN AaTyMK C HOMMHaNbHbIM conpoTueneHnem 1000 Om npu 0 °C. MNpu ncnonb3oBaHMM 4aTYMKOB
AAHHOrO TuNna NOrpeLlHOCTb N3MepeHus cocTaensaeT + 2 °C, gatyunkm nogkniodatoTes Kk kaHanam 1, 2, 3 n 4 no
OBYX U TPEXNPoOBOAHON cxeme (puc. 5.2) ¢ nocneytoLLen ycTaHOBKOW 3Ha4YeHus “1” napameTpos
ck l/ck2/ck3/ctH cornacHo Tabnuue 3.2. [lnanasoH nsmepsieMbix Temnepatyp (0T MuHyc 60 10
+300 °C). TP-100M onpegenseT o6pbiB 1 3aMblKaHWE U3MEPUTENBHBIX JINHWUIA.

5.4.3 Jatumk Tuna PTC1000 (EKS111)

[aTtunk ¢ HomuHanbHbIM conpoTtueneHem 990 Om npu 25 °C. lNMpn ncnonb3oBaHMM OATYMKOB AAHHOMO
THMNa NorpeLHoOCTb N3MepeHns coctaenaeT = 2 °C, gaT4ymky NOAKMYAOTCS K kKaHanam 1, 2, 3 n 4 no gsyx nnm
TPexnpoBoAHoOii cxeme (puc. 5.2) ¢ nocneaytoLleil YCTaHOBKOM 3HadyeHus “2” napametpoect. /ckc/ct 3/
c £4 cornacHo Tabnuue 3.2. nanasoH namepsieMbix TemnepaTyp (ot MuHyc 50 o +120 °C).

TP-100M onpegensieT o6pbIB 1 3aMblKaHNE N3MEPUTENBHBIX JIMHUMA.

5.4.4 latuuk Tvna PTC (minika)

MonynpoBOOHUKOBBIA PE3NCTOP, PE3KO MEHSIIOLIME CBOE SfIEKTPUYECKOE COMPOTUBIIEHUE NMPU N3MEHEHUN
TeMnepaTtypbl Ha MNOBEPXHOCTM kKopnyca B npegenax AuanasoHa YyBCTBMTENbHOCTU. XOJogHOe
conpoTtueneHne gatynka coctaendet 20 — 250 Om. JaTymkm MOryT CoegmHATLCA nocneoBaTenbHO 40 6 LWT.
(1-3-6) Ha 1 kaHan.

Ha pucyHke 5.3 npeacrasneH rpaduk 3aBUCMMOCTM conpoTmerenuns aatunka PTC ot TemnepaTtypbl.

HaTtumkn knaccudpmumnpyrotes Ha pasHole HTC* ot
60 0o 180 °C c warom 10 °C.

Hatunkn PTC noakntoyatoTesa K kaHanam 1, 2 n 4
} { no OBYyX WNU TpexnpoBogHOM cxeMme (puc. 5.2) ¢
. nocnegytoLien yCTaHOBKOWM 3Ha4YeHud “3”
@4'/ napametpos c k. |/ ct.d/cEY cornacHo Tabnuue 3.2.
550 Om TP-100M onpegenset 3aMblkaHue
Imo n3mepuTenbHbIX NMMHWUA. B 30He Temnepatyp go HTC*

4000 Om

1650 Om
1330 Om

conpoTrueneHue

Ha gucnree oTobpaxaeTcs “o FFo, INpu pocTmkeHnn

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

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

20*C U3MeHsiem ceoe 3/IeKmpu4YecKoe corpomusrieHue.
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 — Npacduk 3aBnucumocTtun conpotmereHnsa gatinka PTC oT Temnepatypbl

5.5 UudpoBasa unbTpauus tTemnepaTtypbl
[nsa ynydweHuns akcnnyataumoHHbix kavectB B TP-100M ucnonb3ytotcsa undposble PubTpbl BXOOHbIX

TP-100M HOBATEK-3JIEKTPO
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CUrHanoB, NO3BOMNSOLINE YMEHbLUNTD BUAHWE CryYanHbIX MOMEX Ha U3MepeHne TemnepaTypsbl.

Lincbposon ounbTp yCcTpaHSeT LWYyMOBbIE COCTaBAOLWNE CUTHANA, OCYLLECTBNAS ero aKCnoHeHumasnbHoe
crnaxuvsaHue.

B n3genun uudposoin hmnbTp nmeeT PUKCUpoBaHHbIE (HE HAcTpanBaemble) napameTphbl.

5.6 YpaneHHoe ynpaBneHue BbIXOAHbIMU perne

Mpu ycraHoBke napametpa ~9A = 2 (cm. Tabn. 3.2) TP-100M nepeBoauTcA B pexum YaaneHHoe
ynpasneHue BbIXOAHbIMU perne. Pernctpbl ynpaBneHnsa ykasaHol B Tabnuue 5.2 (12 — 15). 3anucae B atu
perncTpbl 3HavyeHne 0 unm 1, MOXXHO BKIMOUYUTB UIN OTKMOYUTL COOTBETCTBYHOLLNE pene.

Mocne BkNYeHUA pexuma YpaneHHoe ynpaBrieHMe BbIXOAHbIMM pene, usgenue npoaornkaeT
paboTtatb B OObIMHOM peXMME, UCKIMIOYEHNEM ABMSIETCA TO, YTO YrpaBfeHne BbIXOAHbIMU pene nepegaeTcs
yAaneHHOMy orneparopy.

5.7 Pab6oTta c nntepcenicom EIA/TIA-485 no npotokony MODBUS

5.7.1 O6Lwwme nonoxeHuns

TP-100M nossonseT BbINONHATL OOMEH AaHHbIMW C BHELIHMMMW YCTPOWCTBaMu MO MocrnegoBaTenbHOMY
nHtepgency EIA/TIA-485 no npotokony MODBUS c orpaHnyeHHbIM Habopom KOMaHA.

Mpn NOCTpoEHUM ceTn MCMonb3yeTcs MNPUHUMMN OpraHusaumMv Bedywmi — BeOOMbIW, FAe B KadecTBe
Begomoro BbicTynaet TP-100M. B cetn MOXeT npucyTcTBOoBaTb TOMbKO OOMH BeOyLUMA y3eslT U HECKOSIbKO
BeAOMbIX y3noB. B kauecTBe BeayLLero y3na BbiCTynaeT nepcoHanbHbIi KOMNbOTEP MO0 NporpamMmmupyembIi
normyeckni KoHtponnep. [pu gaHHOM oOpraHMsaumMmM WHULMATOPOM UMKNOB OOMeHa MOXeT BbiCTynaTb
NCKNIOYUTENBHO BEOyLLUA y3en.

3anpocbl Befylwlero ysna — uHOuBMAyanbHble (agpecyemble K KOHKpeTHoMmy wusgenuto). TP-100M
OCYLLEeCTBMAIOT Nepegady, 0TBeYasi Ha MHAUBMAYyarnbHbIE 3anpochl BeayLuero yana.

Mpn obHapyxeHun owmnboK B MNONy4YeHUM 3anpocoB, SIMOO HEBO3MOXHOCTWU BbIMNOMHEHUSA MNOyYEHHON
komaHgbl, TP-100M, B kauyecTBe OTBETA, reHepupyeT coobLueHne o6 owmnodke.

Agpeca (B 4eCATUYHOM BUAE) PErMCTPOB NPOrpaMMmMpyeMbiX NapaMeTpoB NpuBeaeHsbl B Tabnmue 3.2.

Appeca (B ecAaTUYHOM BMAE) OONONHUTENBbHbIX PETMCTPOB N X Ha3HavYeHne npmeeaeHbl B Tabnuue 5.2.

Ta6nuua 5.2 — [lononHUTenbHble PerncTpbl U X HasHaYeHUs

A.gzsc HanmeHoBaHue HasHa4yeHune MpumeyaHue
0 NaoeHTudukatop Bcerga paseH 4
1 Bepcusa mukponporpammel 14 (MOXeT M3MEHATLCSA MPOU3BOAMTENEM)
bit 0 0 — HeT aBapwuy;
1 — aBapwus (kof B pernctpe aBapum)
bit 1 0 — pene NEPEIPEB oTknto4eHo;
1 — pene MEPEIPEB Bknto4eHo
bit 2 0 — pene NPEAYNPEXAEHUE oTkntoyeHo; _ _
o PerucTp cocTosiHMS 1 — pene NMPEAYNPEXAEHUE BkntoueHo bit 5 —bit 15
bit 3 0 — pene OXNAXOEHMUE oTknioyeHo; 3apesepsunpoBaHbl
1 — pene OXNAXOEHUE BkntoveHo
0 — pene HEUCMNMPABHOCTb OATUYUKA
bit 4 OTKIHOYEHO;
1 — pene HEUCINMPABHOCTb OATHUKA
BKIHOYEHO
bit 0 0 — HeT aBapw;
1 — otkaza EEPROM
. 0 — HeT aBapuu;
bit 1
1 — 3aMblkaHne gaTymka(oB)
bit 2 0 — HeT aBapwuy;
3 PerucTp asapum 1 — o6pbIB faT4nka(oB) bit 6 — bit 15
bit 3 0 — HeT aBapwuy; 3ape3epBNpPOBaHbI
1 — npeBblwWeHne nopora “lNeperpes”
. 0 — HeT aBapuu;
bit 4 « ”
1 — npesblWweHne nopora “lNpegynpexgeHme
. 0 — HeT aBapuu;
bit 5 1 P ”
— npeBblleHne nopora “OxnaxageHue
bit 0 0 — HeT aBapwuu;
4 Perunctp coctosiHns gatymka 1 — 3aMblKaHve JaT4ynka bit 5 — bit 15
1 bit 1 0 — HeT aBapwuy; 3ape3epBNpPOBaHbI
! 1 — obpbIB gaTunka

HOBATEK-3JIEKTPO TP-100M
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MpogomkeHue Tabnumubl 5.2

Agzgc HaumeHoBaHue HasHa4yeHune MpumeyaHue
0 — HeT aBapwy;
it 2 |1 — npeBbllweHne nopora “Neperpes”
bit 3 0 — HeT aBapwuy;
1 — npesbiweHve nopora “lNpegynpexaeHue”
, 0 — HeT aBapuu;
bit 4 « »
1 — npesbleHne nopora “OxnaxaeHve
Pernctp coctosiHus gatymka
5 5 AHanNoOrM4yHO perncTpy CoCTosAHUA gaTtymka 1
Pernctp coctosiHma gatynka
6 3 AHanNorM4yHo perucTpy CocTosHUA gaTymka 1
Pernctp coctosiHus gatymka
4 AHanNorM4yHo perucTpy CocTosHuA gaTymka 1
TemnepaTtypa 1 3HayeHue TemnepaTypbl B °C Integer
9 Temnepatypa 2 3HayeHuve TemnepaTypsl B °C Integer
10 TemnepaTtypa 3 3Ha4yeHune TemnepaTypbl B °C Integer
11 Temnepatypa 4 3HayeHue TemnepaTypbl B °C Integer
PerucTp ynpasnexus pene |, D4
12 NEPEIPEB 0 — pene oTkNo4YeHo; 1 — pene BKITHYEHO Integer
Peructp ynpasnexus pene |, o4
13 NPEQYNPEXIEHNE 0 — pene oTkNo4YeHo; 1 — pene BKITHOYEHO Integer
Peructp ynpaeneHus pene .
14 OXNAXOEHVE 0 — pene oTkno4YeHo; 1 — pene BKIIOYEHO Integer
PerucTtp ynpaeneHus pene
15 HEUCNPABHOCTb 0 — pene oTknNoYeHo; 1 — pene BKNIOYEHO Integer
OATHYUKA

5.7.2 dopmaTbl coobLieHui
MpoTokon obOMeHa WMeeT 4YeTKo onpeaeneHHble dopmaTtel cooblieHnn. CobniogeHne dopmaTos
obecneynBaeT NPaBUNbHOCTb U YCTOMYMBOCTb OYHKLIMOHMPOBAHMS CETH.

5.7.2.1 ®opmaT BanTa

TP-100M HacTpamBaeTca Ha paboTy ¢ ogHUM U3 ABYX hopmaToB BanT 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 HevetHocTn (Odd). lMepepada 6GUT OaHHbBIX BbINOSHAETCA
Mnagwumm 6utamm Bnepea.

Mo ymonyaHuio (MpyM U3roToBMNEHWW) m3genue HacTpamBaeTcd Ha paboTy 6e3 KOHTpond naputeTa u c
ABYMS CTONOBbIMW BUTamu.

‘ ‘ | K 8 OUT gaHHbIX @L

¥

cTapT 6ut 6uT naputeta cTon BuT

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

‘ ‘ | K 8 6UT JaHHbIX ) ‘ ‘
; v

cTapT 6ut 2 cTon 6uTa

PucyHok5.5 — dopmaTt 6anta 6e3 KoHTponsa naputeTta (2 cton 6uta).

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

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

5.7.2.2 dopmart kagpa

[nvHa kagpa He MoxeT npeBbiwaTh 256 6ant ans MODBUS RTU v 513 6aint ana MODBUS ASCII.

B pexvnme Modbus RTU KOHTpOsb Hayana 1 okOH4YaHus Kagpa OCyLLEeCTBNAETCA Npu NOMOLLM MHTEPBAoB
MOJSYaHus, ONIMHON He MeHee BpeMeHu nepegayn 3.5 6ant. Kagp OormkeH nepegaBaThCs Kak HEMpepbIBHbIN
notok GanTt. MpaBUNBLHOCTL MNPUHATUS Kagpa LOMOSIHUTENBHO KOHTPONUPYETCH MPOBEPKON KOHTPOSIbHOMN
cymmbl CRC.

TP-100M HOBATEK-3/TIEKTPO
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lMone agpeca 3aHMmaeT oguH 6anT. Agpeca Be4OMbIX YCTPOMCTB HaxoaaTcs B gManasoHe oT 1 oo 247.
Ha pucyHke 5.6 npencrasneH popmart kagpa RTU.

uHTepean Anpec | Kon dyskuum | OanHuie vUHTEpBan
MonyaHus MONYaHus
> 3.5 Baiita | 1 Gant 1 banT no 252 Gant 2 Baitta > 3.5 Baita

PucyHok 5.6 — ®opmart kagpa RTU

B pexvme MODBUS ASCIl koHTponb Hayana M OKOHYaHWsi kagpa OCyLEeCTBASieTCA Mpu MOMOLLU
cneumanbHblix cumBonoB (cumeon (7 0x3A) — gna Hayana kagpa; cumBonbl (‘CRLF 0xODOx0A) — ans
OKOH4YaHuA kagpa). Kagp OgomkeH nepegaBaTbCsl Kak HeEMpepbiBHbIA NOTOK 6anT. NMpaBMAbHOCTL NPUHATUSA
Kagpa AOMONHUTENBHO KOHTPONMPYETCA NPOBEPKON KOHTpOoribHOM cymmbl LRC.

Mone agpeca 3aHnmaeT ABa Ganta. Agpeca Be4OoMbIX YCTPOMCTB HaxoaAaTcsa B AuanasoHe oT 1 oo 247.

Ha pucyHke 5.7 npeacrasneH dpopmat kagpa ASCII.

. Appec | Kog coyHkumm DaHHLIe CRLF
1 Gaiir 2 Bait 2 Gait no 504 Gairt 2 Gaiita 2 baita

PucyHok 5.7 — ®opmart kagpa ASCII

lMpumeyaHue — 8 pexume MODBUS ASCII kax0biti 6alim daHHbIX kKoOupyemcs 08ymsi batimamu ASCII
koOa (Hanpumep: 1 6alim daHHbIx 0x25 kodupyemcsi 08yms batimamu ASCII koda 0x32 u 0x35).

5.7.3 NeHepaums 1 NpoBepKa KOHTPOSTbHON CYyMMbI

Mepepatowiee ycTponcTBO hopMMpYyET KOHTPOSbHYIO CyMMY Ans Bcex GanT nepegaBaemMoro coobLueHus.
TP-100M aHanornyHeiM 06pa3om POpMUPYET KOHTPOSBbHYK CyMMY AN BCex 6aMT NpUHATOro coobLuieHns u
CpaBHMBAET €e C KOHTPOSIbHOW CYyMMOWM, MPUHATOM OT nepeatollero ycrtponcrtea. [lpn HecoBnageHuw
cchopmMmnpoBaHHOM KOHTPOSbHOM CYMMbl U MPUHSTOW reHepupyeTcs coobLeHne o6 ownbke.

5.7.3.1 'eHepauus koHTponbHon cymmbl CRC
KoHTponbHaa cymma B cooOueHuu, nepegaetcsa mnagwum Gantom Bnepeaw, npencraBnsieT cobomn
LUMKIMYECKNin NPOBEPOYHBIN KOO Ha OCHOBE Henpusoaumoro nonmHoma 0xA001.

Mopnporpamma cpopmmpoBaHust KOHTpornbHo cymmbl CRC Ha s3bike Cu:
1:  uint16_t GenerateCRC(uint8_t *pSendRecvBuf, uint16_t uCount)
2:

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 * pSendRecvBuf[i];

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

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

12: jelsef

13: crc=cre>> 1;

14: crc = crc * Polynom;
15: }

16: }

17: )

18:  returncrc;

19: }

5.7.3.2 NeHepaumsa KoHTponbHOW cymmbl LRC

KoHTponbHasi cymma B coobuieHun, nepepaetca crapwumm 6avTtoM Bnepeguw, npencrasnser cobomn
NPOAOSbHbIV KOHTPOSb U3BLITOYHOCTW.

Mognporpamma popMmpoBaHns KOHTponbHOW cyMMbl LRCHa a3bike Cu:

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

2: {

3: uint8_t Irc = 0x00;

4 uint16_ti;

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

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

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

10: }

5.7.4 Cuctema komaHpg,

5.7.4.1 ®yHkums 0x03 — yTeHue rpynnbl perncTpos

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

OtBet TP-100M cogepXuT KONMYecTBO BO3Bpallaembix GaMT M 3anpolleHHble AaHHble. KonmyecTtBo
BO3BpaLLaeMblX perncTpos orpaHnymsaetcs 50. Ecnn konnyectBo pernctpoB B 3anpoce npesbiwaeT 50 (100
0anT), pa3breHne oTBeTa Ha Kagpbl HE MPOM3BOAMUTCS.

Mpumep 3anpoca n oteseta 8 MODBUS RTU npueenéH 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 — Npumep 3anpoca un otBeTa dpyHKUMM 0X03 — YTeHme rpynnbl permcTpos

5.7.4.2 dyHkums 0x06 — 3anuck pernctpa
dyHkuma 0x06 obecneunBaeT 3anncb B ogmH pernctp TP-100M. B 3anpoce BegyLlero cogepxuTcsa agpec

peructpa v faHHble Ans 3anucuy.
OTBeT n3genua coBnagaeT € 3anpocoM BeayLLEero U CoOOePXXUT agpec perucTpa n yctaHoBMEHHbIE AaHHbIE.
Mpumep 3anpoca n oteeTa B pexxume MODBUS RTU npueenéH Ha pucyHke 5.9.
3anpoc - perietp 00AOh = 1000 (INT)

OaHHble | [aHHble

Hau. agpec | Hau. agpec
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 — Npumep 3anpoca n otBeTa dyHKumm 0x06 — yctaHOBKa perncrpa

5.7.4.3 ®yHkumna 0x08 — gnarHocTuka

dyHkumna 0x08 obecneumBaeT psa TECTOB A5 MPOBEPKN CUCTEMbI CBA3N Mexay Beaywum n TP-100M, a
Takke ONg NPoOBEPKU pasfnyHbIX BHYTPEHHUX ycnosur TP-100M.

®dyHKUMA ncnonb3yeT none noadyHKUMM NS KOHKpeTU3aumm BbINOMTHAEMOro AeNCTBus (TecTta).

IModgpyHkyusi 0x00 — eo3epam OaHHbIX 3anpoca
[aHHble, NnepeaaHHble B MoNne AaHHbIX 3anpoca, OyayT BO3BpaLLEHbl B NOME AaHHbIX OTBETA.
Mpumep 3anpoca u oteeTa B pexume MODBUS RTU npueenéH 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 nopt TP-100M BygeT nHULManm3npoBaH 1 BHOBb 3anyLLeH.

OTBeT BO3BpawaTbCs He byaer.

Mpumep 3anpoca B pexume MODBUS RTU npusenéH 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 otBeTa nogdyHkumm 0x01 — pectapT onummn ceBasu

IModghyHkyusi 04h — ycmaHoeums pexxum TonbKo crywames.

BbiHyxxgaet TP-100M nepentn B pexnm Tonbko cnywartb. KomaHga vsonupyeT usgenuve oT Apyrux
YCTPOWCTB CETU, UCKIIOYasa ero BnMsHMe Ha npouecc obmeHa. OTBeT He Bo3BpallaeTcs. Bce nocnegytowme
KomaHgbl, agpecoBaHHble gaHHomy TP-100M, 6yayT mpuyHMMaTbCs, HO OTBETHI BO3BpallaTbCs He OyayT.
Bbixoa 13 pexvma TonbKo cnywaTtb BO3MOXEH NULLb NPY NONTYYEHUM KOMaHObl ANarHOCTMKN C NoAdyHKLMEN
0x01 — pecTapT onuun cBA3wn.

Mpumep 3anpoca n oteeTa B pexxkume MODBUS RTU npueenéH 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 oteeta nogdyHkumm 0x04 — yctaHoBUTL pexxum TonbKo crnywaTtb

6 TEXHUWYECKOE OBCITY>KUBAHUE
6.1 Mepbl 6e3onacHocTn

HA KINEMMAX U BHYTPEHHUX SNIEMEHTAX U3AENUA NPUCYTCTBYET ONACHOE ANA
XKU3HU HAMNMPAXEHUE.

NPN TEXHUWYECKOM OBCITYXXUBAHUUN HEOBXOAMMO OTKITIOYUTb U3AEJIUE U
NOAKMKOYEHHbBIE K HEMY YCTPOMUCTBA OT NMUTAIOLLIEX CETW.

6.2 TexHunuyeckoe obcnyXuBaHue u3OENUA OOJMKHO BbINMOJIHATHCA
cneuuanucTamMmm.

6.3 PekomeHayemasi nepuoaNYHOCTb TEXHUYECKOro 06CnyXKMBaHUs — KaXkable LWeCcTb MecsLeB.

6.4 MopsaaoK TeEXHNYECKOro o6CcnyXuBaHus:

1) NpoBepuTb HAOEXHOCTb MNOACOEAMHEHUS NPOBOLOB, MPU HEOBXOOUMOCTM — 3axaTb C YCUIMEM,
yKasaHHbIM B Tabnuue 3.1;

2) BU3yanbHO NPOBEPUTbL LENOCTHOCTb KOpnyca, B criydyae obHapy>XeHUs TPELUH U CKONOB M3aenuve CHATb
C aKcnnyatauum n oTnpaBuUTb HA PEMOHT;

3) npyn HeO6XOAMMOCTM NPOTEPETL BETOLLLIO NIULEBYHO NAaHErNb U KOpAyc U3genus.

KBanuuumpoBaHHbIMU

D,ﬂil YUCTKUN HEe MCHOﬂb3yﬁTe a6pa3v|BHb|e MaTepuanbl U pacTBopUTernu.

6.5 MNpu 0GHapY>XEeHUN HEMCNPABHOCTU M3OENUS OTKMYUTDL NUTaHKWE U NPOBEPUTL NPaBUIbHOCTL NOAKIHO-
yeHns. Ecnv BbISIBUTb HEWUCNpPaBHOCTb He yaarnocb, CHATb M3denve C 3Kcnnyataumm u obpatutbes K
NPOVN3BOAMUTENIHO.

7 CPOK CIYXXbbl U TAPAHTUA U3TOTOBUTENSA

7.1 Cpok cnyx6bl nagenua 15 net. No ncrteveHnun cpoka cnyx6bl 06paTUTLCA K NPON3BOAUTENIO.

7.2 Cpok xpaHeHust — 3 roga.

7.3 MapaHTMIHBLIN CPOK 3KCnnyaTaumm nagenua coctaesnseTt 10 neT co gHA Npogaxu.

B TeyeHwe rapaHTMMHOIO cCpoka 3Kcnnyataumm (B crnyyae oTkasa usgenusi) npousBoauTeNb BbIMOMHAET
GecnnaTHO PEMOHT M3genus.

BHUMAHUE! ECNU WU3OENME 3KCMIYATUPOBAINIOCb C HAPYWEHUEM TPEBEOBAHUN
OAHHOIO PYKOBOJOCTBA MO 3KCMNYATAUUWN, NOTPEBUTENDb TEPAET MPABO HA FTAPAHTUMAHOE
OBCITYXXKUBAHUE.

7.4 TapaHTUNHOE obCcnyxMBaHMe NPON3BOAMTCSA MO MECTY NPUOOPETEHNS UM NPOU3BOAMTENEM U3OENUs.

7.5 MNocnerapaHTunHoOe 0b6CcnyXMBaHWe M3Oenus BbiNONHAETCS NPOU3BoaUTENEM No AENCTBYOLWUM
Tapudam.

7.6 lNepen oTNpaBKOM Ha PEMOHT, U3genue AoMKHO ObiTb YyNakoBaHO B 3aBOACKYIO WKW OPYrylo YNakoBKY,
NCKINIOYaLOLLYH0 MEXaHUYeCKMe NOBPEXAEHUS.

Yb6edumernbHas npockba: 6 crnydyae eo3gpama u3desius U repedade €20 Ha 2apaHmulHoe
(mocnezapaHmutiHoe) obcryxusaHue, 8 riosie ceedeHuli 0 pekrnamayusix MoOPOBOHO yKaxkume npu4uHy eo3spama.
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8 TPAHCNOPTUPOBAHUE U XPAHEHUE
N3genve B ynakoBke MpOM3BOAUTENSI AOMYyCKaeTcsl TPaAHCMOPTMPOBAaTb M XpaHWUTb NpW TemnepaType oT
MuHyc 60 go +55 °C n oTHocuTenbHon BnaxxHocTh He 6onee 80%.

9 CBUOETENBLCTBO O NPUEMKE
TP-100M un3rotoBNEeHO M NPUHATO B COOTBETCTBUM C TpeboBaHuamu TY 3425-001-71386598-2005,

AENCTBYIOLLEN TEXHUYECKOW AOKYMEHTALUN U NPU3HAHO FOAHbIM K SKCnnyaTauuu.

HavanbHUK oTOena kayectBa JaTa narotoBnexHus

MI

10 CBEOAEHUA O PEKNAMALIUAX

lpednpusmue npusHamernsHO Bam 3a uHghopmayuro o kadecmeae u3desus U npedrioxeHuUs rno e2o pabome.
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