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1. Obuwue yka3aHusi

B HacToswem pykoBoaCTBe MO SKCnnyaTauum (aanee no
TekCTy — PykoBoacTBO), NpnBoauTca nopsiaok pabotel ¢ Mpe-
obpasoBatenem BecuameputensHeiM TB-006C (aanee no
TekcTy NpeobpasoBaTens).

Mepep akcnnyaTtaunen BHUMaTeNbHO 03HAKOMbTECH C Ha-
cToAWwmMM PyKoBOACTBOM.

HacTtoswee PykoBoacTBO 40/MKHO MOCTOAHHO HAX0AUTLCS
¢ lNpeobpasosatenem. B cnyyae nepepaum NpeobpasosaTe-
ns Apyromy nonb3oarento, PykoBoacTBO nognexuT nepega-
4ye BmecTe ¢ [1peobpaszoBatenem.

2. Ha3HayeHue

[MpeobpasoBatens € AaHHOW BEPCUEN NporpaMmbl nNpeg-
HasHa4yeH ANA MCMNOMb30BaHWA B COCTaBe BECOM3MEPUTENb-
HbIX [03aTOPOB B KayeCTBE BTOPUYHOrO TEH3OMETPUYECKOro
npeobpasoBarens 1 No3BONSAET:

2.1 oTobpaxaTb pesynbTaTbl U3AMEPEHNS BECA,

2.2 CymMMmMpOBaTb 3HaAYeHUsa OTBECOB U (PUKCUPOBATL UX KO-
NINYECTBO;

2.3 obmeHmBaTbCsa MHGOPMaLMEN C APYrMMKN YCTPOUCTBaMM
Mo KaHanam CBS3W B COOTBETCTBUWM CO cTaHgapToMm RS-
485;

3. TexHu4YecKue xapaKmepucmuKu

3.1 HenuHeEMHOCTb nepenaToqHOW XapakTepu-

CTUKN, %, HE BOMEE.....c.o i 0,001;
3.2 Tllpepen ponyckaemon abCONOTHOW MOrpeLLHO-

CTW, NPUBEAEHHON KO BXx0oAyY, MKB/B B nHTEpBa-

neot0pno3MB/B ... +0,30;
3.3 CpepHekBagpaTnyHoe OTKIIOHEHME Cry4anHOW

COCTaBnAKOLLEN NOrpewHocTn, %, He Gonee ............ 0,01;
3.4 [JnanasoH pabouero koadduumneHTa npeod-

pasosaHusa (PKIT), MB/B......................... -3+ +3;
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3.5 MwuHMManbHbIN BXOAHOW CUrHamn Ha ogHo no-

BEepOYHOe aeneHne, MKB.................. 0,25;
3.6 Twvn nepeunyHoro npeobpasopartens (TEH30-

BATUMKA). ..., TEH30PE3MCTOPHbIN;
3.7 TuTaHue nepemyHOro npeobpasoparens

3HakonepemeHHoe, B 5;
3.8 Twvin nuHWKM cBA3M C NEPBUYHBIM Npeobpaso-

BATEIEM ...ooviiiieeeeee e LWEeCTUNPOBOAHAS;
3.9 MakcmanbHas gnuHa cBasu ¢ NepBUYHbIM Npe-

00PA30BATENIEM, M.......oooiiiiiiiee e 100;

3.10 OkBMBanNeHTHOE CONPOTUBNEHNE MOAKOYaE-
MbIX NepBUYHbIX Npeobpasosartenen, Om, He

MEHEE ... 80:;
3.11 TN MHAMKATOPA ... CBETOAMOAHBIN;
3.12 Konn4yecTtBoO paspsaoB MHAMKAUMKM BECA. ....................... 5;
3.13 Paamep n3obpaxeHns ogHOro CMMBONAa, MM......... 10 x 7,
3.14 Konn4yecTBO ANCKPETHLIX BXOLOB (CBETOAMOA

o]y g oTo =) S 4,
3.15 HanpskeHne 4UCKPEeTHbIX BXOAoB, B........................... 24
3.16 BX0OQHOW TOK ANCKPETHBIX BXOAOB, MA..............ccooee 10;
3.17 Konn4yecTBo ANCKPETHLIX BbIXOL0B

(OTKPBITBIA KOMNMEKTOP). .. .o 4,
3.18 MakcmanbHoe KOMMYTUPYEMOe HanpsbkeHue, B........ 30;
3.19 MakcmmanbHbIV KOMMYTUPYEMBIA TOK, A .................... 0,5;
3.20 KonmyecTtBO aHanoroBbIX BBIXOAOB.........vcueeeeieeeeineenn.. 1
3.21 BapuaHTbl UICNOMNHEHUS aHanoroBoro BebIxoaa:

TOKOBBIN, MA o 4...20;

TOKOBBIN, MA o 0...20;

TOKOBBIN, MA o 0...24;

HanpsKeHne, B ... 0...5
3.22 Bpems ycTtaHoBneHus paboyero pexmma,

MUH, HE BOMEE ..o 10;
3.23 HanpskeHne nutaHns NoCTOSAHHOro Toka, B.......... 18+-36;
3.24 TNoTpebnsaemas mowHocTb, BA, He Bonee..................... 3;
3.25 Paboumn gnanasoH temnepatyp, °C................. - 20 ++50;
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3.26 ATmMocdepHoe gaeneHue, klla........................... 84 + 107;
3.27 BnaxHocTtb (npun +35 °C), %, He Bonee ....................... 95,
3.28 CteneHb 3awutel no NOCT14254-96
NNLUEBON NaHENN ... IP65;
3a4HEV NaHENMW. ... IP42;
3.29 lMNabapuTtHble pasMepbl, MM ............................ 136x96x48;
3.30 Macca, K, HE BOMEE ...cooviie i 1,0.

4 YkasaHusi mep 6e3onacHocmu

K pabote ¢ lNpeobpasoaTenem fonyckaroTcsa nvua, nay-
yMBLIME AaHHOe PyKOBOACTBO M MpOLUEALUME COOTBETCTBYIO-
LA MHCTPYKTaX No «MexoTpacnesBbiM npasuniamM no oxpaHe
TpyZa (Npasunam TexHWkM 6e3onacHOCTM) Npu aKcnnyaTauum
anektpoyctaHoBok» (MTB). Akcnnyatauma MNpeobpasosarens
LAOJDKHa OCYLLECTBNATLCA MO MpaBuiiamMm COOTBETCTBYIOLLMM
«MpaBmnam skcnnyaTaumm 3NeKTPOYyCTaHOBOK — noTpebuTte-
neny (M33IM) n «lMpaBunam yCTpoUCTBa 3NEKTPOYCTAHOBOKY
(nya).

5 [lodzomoeka k pabome

MoaroTtoeka Npeobpasosarens k paboTe OCyLecTBNAET-
ca cnegyrowmm obpasom:
1) nogknounTe TeH3ogatymnk(m) k NpeobpasosaTtento,

3anpewaeTrcsa MoAKNIOUYEeHNEe U OTKMIUYeHue Kabens
TEH304aTUMKOB K COOTBETCTBYHOLEMY COEOUHUTENIO
nNpyv BKINKOYEHHOM NUTaHUU!

2) COoeguHNTE 3KPaHHYHK OnneTky kabena TeH304aTuMKOB C
KOHTYPOM 3a3eMIeHuns,;

3) NOAKMUYMTE K ANCKPETHBLIM BbIXO4aM COOTBETCTBYHOLLME
3NEMEHTbI ynpaenennsa. Ecnn nx conpoTMBNEHNE HOCUT WH-
AYKTUBHBIN XapakTtep, HeobxoguMmo napannenbHO UM MOA-
knounTb nomexonogasnaowme RC yenoukn (R= 0,1 kOm, C=
0,1 mk®). lNogknoumTe K AUCKPETHbIM BXOAaM COOTBETCT-
BYHOLLME LiENW;

BecousmepumenbHas komnaHusa “TeH3o-M”
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14 OnucaHue anzopumma hukcayuu

omeecos

Mocne Habopa oteeca [MpeobpasoBatens QuUKCUMpyeT
BEC, NpeBblaWmn 3HaveHne napametpa 3 «LEVELS» no
npu3Haky ycrnokoeHus. lNocne BbIrpy3km npogykra (T.e. Korga
BEC CTaHOBUTCH MeEHblUe 3HaYeHWs napameTpa 3
«LEVELS») npu nosiBNeHnMn npmsHaka yCrnoKOeHns1 3adouKcu-
poOBaHHOE 3HadeHWe Beca npubaBnaeTca K CyMmMe OTBECOB, a
CYETUMK KONMYecTBa OTBECOB YBENNUYMBAETCA HA €4ANHNLLY.

BecousmepumensHas komnardus “TeHszo-M”
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15.5. [Mpomokon obmena MODBUS
Mpotokon nogaepxueaeTcs B pexume RTU

KonuvectBo 6UTOB AaHHbIX — 8
Konu4yecTtBo cTonoBbix 6uToB =1 unu 2

BUT YETHOCTU/HEYETHOCTU — OTCYTCTBYET

Wcnonbaylotca cneaytowime kogbl PYHKUWNA:
01h — Read Caoils

03h — Read Multiple Registers

10h — Write Multiple Registers

0Fh — Write Multiple Coils

15.6. lMpomokon obmeHa cmaHdapma «TeH30-M»

KonuyectBo 6MTOB AaHHbIX — 8
KonnyecTtBo cTonoBbixX 6utoB —1 unu 2
BUT YeTHOCTU/HEYETHOCTU — OTCYTCTBYET

CrtpykTypa kaapa obmeHa gaHHbiMu Mexay MK u TepmuHanom.

| FF | Adr [ cop | Data [ crRc | FF | FF |

foe: FF — pasgenutens (kog FFh B wectHaguatepuyHom dopmare).
Adr — ceteBoit agpec yctpoincTtea (1 6ant B ABOMYHOM dhopmMare).
Ecnn nepbin 6anT nona agpeca ycTponcTea paseH 0, TO 9T0 3Ha-
YWUT, YTO AaHHbLIN Kaap UMEET pacLUMpPeHHOoe none agpeca (CM. HU-

xKe).

COP - koa onepauun (1 6ant B ABOUYHOM HOPMATE).
Data — cogepxarenbHada YyacTb MH(OPMaLMOHHOTO Kagpa. aHHaqa
YaCTb COCTOUT U3 YUCIOBLIX AaHHbIX (BeC, kog AUM n T.4.), n 6ai-

TOB COCTOAHUSA.

CRC - koHTponbHasa cymma (1 6ant B ABOMYHOM hopmMare).
CTpykTypa kagpa Ans paclUMpPEHHOro nond agpeca npMBoAMTCA B BU-

e criegyowlen Tabnuubl:

| FF | o |sno|sn1|sn2| cop | pata | cre | FF | FF |

Becousmepumeanaﬂ KomMmaHus
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Fne: SNO...SN2 — wmnaawun, cpegHuin u ctapwmii 6anTbl CEPUIRHOTO HO-
Mepa yCTponcTBa B ABOMYHOM chopmarTe.
Ha3HaueHue ocTanbHbiX DaNTOB Kagpa aHanorMYHO 00bIMHOMY Kaapy.

Pasgenutenein BHayane M B KOHLE Kagpa MOXET ObITb HECKOMbKO.
MpusHakoMm Havana kagpa daBnsetrca GaWT OTNUYHBLIA OT pasaenuTensi
(FFh), HO He paBHbIii FEh, T.e. npuemHaa ctopoHa B MOTOKE MPUHATLIX
6anT, Haxoaut GanTbl pasaenuTenu, a 3ateM HaxoAWT nepBbiin BanT oT-
nuyHbI OT FFh, HO He paBHbIi FEh. 3T10T 6aiT 1 aBnaeTca nepebiM Gan-
TOM Kagpa. MNpu 3TOM noapa3yMeBaeTCd, UTO nepBbin 6anWT kagpa (none
agpeca) He MOXET nNpuHUMaTh 3HayeHue pasgenutens (FFh) u FEh.

Mpu3HakoMm KOHUA Kagpa npu NPUEME SBMSETCA NOfydeHne noapsag
aByx 6ant pasgenutena (FFh), T.e. npueMHasa cTopoHa B npouecce npue-
Ma TEKYyLLero Kkagpa crneguT 3a MosABfeHMem AByX nogpaj Oant pasgenu-
Tenen (FFh). Onpeaenus KoHel, Kagpa - NPOBEPSAET KOHTPOSIbHYIO CYMMY.
Ecnu kaap npuHat 6e3 owmbku, aHanuaupyeTt none agpeca. Ecnm agpec
He coBmagaeT C agpecoM MPUEMHON CTOPOHLI — kaap urHopupyetcs. Kpo-
Me TOro, NPUEMHAasA CTOPOHA AOIMKHA OTCMEXMBaTb ANIMHY Kagpa, koTopas
He MOXET npeBbllaTh 255 Gant. Kaap anuHHon Gonee 255 6anT urHopu-
pyeTcs, U NPUEMHAs CTOPOHA NEPEXOAUT K MOUCKY pasfenuTenen.

Ecnu B nome pacwmpeHHOro agpeca, koga onepauuu, AaHHbIX WK
CRC BcTpevaetca FFh, To Ha nepepalollem KOHUE NOCNe Hero BCTaBMseT-
cs koa FEh, a Ha npueMHOM KOHLE OH BbibpacbiBaeTcs. 10 BCTABNEHHOMY
n BbibpowueHHomy FEh CRC He BbluncnsieTcs.

Hwxe npueeaeH npumep dopmuposaHma CRC B Buae accembnep-
HOW BCTaBKku ans C++
BYTE CDeviceTestDIg::CRCMaker(BYTE b_input, BYTE b_CRC)

{

__asm
{

mov  al,b_input

mov  ah,b_CRC

mov  ¢x,8
mod1: rol al,1

rcl ah,1

jnc mod2

xor ah,69h
mod2: dec CX

jnz mod1

mov b_CRC,ah

}
return b_CRC;

BecousmepumensHas komnardus “TeHszo-M”
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Mpu dopmupoBaHmn CRC MCNONbL3yeTca NPUMUTUBHLIA HENPUBOAU-
MbIA NOPOXAAoLMIA NONMHOM B 9-i CTeneHn

P(X)-101101001b (169h). Ha nepepatoLleli CTOPOHE B KOHLIE MaccuBa
ucnonb3yeTtcs Hyneson Gant (00h). MoacraBnsa B nepeMeHHyto b_input
GainTbl MaccuBa, BKIOYas Hyneeon GanT, sblumcnseTcss CRC kog ¢ nomo-
wpeto noanporpammbl CRCMaker. MNMpu nepegaye maccua Hyneson Gant
3aMeHAeTCa BblMMcneHHbIM Gantom CRC. Ha npuHUmMmaloLLEln CTOPOHE Bbl-
yucnaT CRC, noactaenada B b_input 6anTbl NPUHATOrO MacCcuBa, BKIIHO-
yasa npuHarbin CRC koa. Ecnu BbluucneHHbin CRC OyaeT paBeH Hymio, TO
MacCuB MPUHAT NpaBunbHO. BHavane npuema/nepegaun nepeg BbluMcne-
HneMm CRC B nepemeHHyto b_CRC 3anucbiBaeTca HOMb.

KomaHabl 1 3anpochbl

«OOHYNUTBL NOKa3aHUA TeKyLero Becax:
3anpoc: Adr, COP, CRC;
OTBeT: Adr, COP, CRC
Foe: COP - COh (kog onepauyun);

«lMepenatb BeC»:
3anpoc: Adr, COP, CRC
OtBeT: Adr, COP, W0, W1, W2, CON, CRC,

Fae: COP - C3h (koa onepauun),
WO0..W2 - wmMnagwumi, cpeaHuin u crtapwmi 6anTbl Beca kaHana
«To4yHo» B BCD — chopmare.
CON - 0GaiT 3Haka, npusHaka yCrnoKOeHWsl, Mpu3Haka neperpysa u
No3nLMK JECATUYHON TOUKWU B ABOMYHOM hopmare.

PacnpeaeneHue no 6utam 6arita CON:

D7 D6 D5 D4 D3 D2 D1 DO
SIGN X X STABIL | OVERL [ POZ2 | POZ1 [ POZ 0O

Fae: SIGN — 6ut 3Haka. Ecnu SIGN = 1, To BEC OTpuLUATENbHbINA.
STABIL — npusHak ycnokoenus; ecnu  STABIL = 1, T0 ecTb cTabu-
nu3aums Beca.

OVERL - npusHak neperpysa; ecnn OVERL = 1, T0 ecTb neperpys.
POZ0...POZ2 - 6uTbl NO3ULUKU AECATUUHON TOYKU;

BecousmepumenbHas komnaHusa “TeH3o-M”
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POZ2 | POZ1 | POZ0 [1o3nMums ToOUKK

HeT 3HaKoB Nocne TovKK

OfWH 3HaK nocre TOYKK

[Ba 3Haka nocne ToYKu

Tpu 3Haka nocne TO4KK

YeThIpe 3HaKa NOCre TOMKK

[19Tb 3HAKOB NOCIE TOYKK

LLlecTb 3HaKoB NOCIe TOYKK

Ala|lala|lo|lo|lo |lo
Alajlolo|- |- |lOo|O
= |O |- |O |~ |O|—~ |0

CeMb 3HaKoB Nocre TOYKK

Mpumep: 05, 00, 00, 91 COOTBETCTBYET CreAylOLMM napaMmeTpam:.

MuHyc 0.5 Kr, ectb ctabunusauusa seca.

«Mepenatb BeCy:
3anpoc: Adr, COP, CRC
Ot1BeT: Adr, COP, W0, W1, W2, CON, CRC,
foe: COP — C2h (kog onepauumn)

«Mepepatb COCTOSAHME OUCKPETHLIX BXOAOBY»:
3anpoc: Adr, COP, CRC;
OT1BeT: Adr, COP, INP, CRC
Foe: COP - C4h (koag onepauun);
INP — 6alT cocTosAHMSA BXOA0B.

«Mepepatb COCTOSIHME OUCKPETHLIX BbIXOA0B»:
3anpoc: Adr, COP, CRC;
OtBeT: Adr, COP, OUT, CRC
Foe: COP - C5h (koa onepauun);
OUT - 6anT cocTosiHUSA BbIXOA0B.

BeC

«MepengaTb MHAMLMPYEMBIN BEC U COCTOAHME OUCKPETHBLIX BXOAOB U

BbIXOO0B»:
3anpoc: Adr, COP, |_O, CRC,;
OTBeT: Adr, COP, W0, W1, W2, CON, IN_OU, CRC
roe: COP — CAh (koa onepauun);

BecousmepumensHas komnardus “TeHszo-M”
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|_O —ecnu atoT 6anT paBeH 8, nepeaaTb BEC U COCTOSIHME BXO0B
n BbIxogoB. Ecnu paseH 0 — nepeaaTtb TOMLKO BEC,

WO0...W2 — wmnagwwii, cpeaHuin u ctapwimn 6antel Beca B BCD —
dopmare, KOTOpbIA OTOOpaXKaeTCs HA UHAUKATOPE TEPMUHanA.

CON - 0aiT 3Haka, npusHaka yCrnoKOeHWsl, Mpu3Haka neperpysa u
No3NLMN 4ECATUYHON TOUKU B ABOMYHOM popmare.

IN_OU — 6ant coctoaHMa BXOA0B U BbIXO0B.
PacnpeaeneHue no 6utam Gavita IN_OU:

D7 D6 D5 D4 D3 D2 D1 DO
ouT4 | OUT3 ouT2 ouT1 INP4 INP3 | INP2 INP1

«3anpoc 3HauyeHusa koga ALM»:
3anpoc: Adr, COP, N, CRC;
OtBet: Adr, COP, A0, A1...An, CRC
Fae: COP - CCh (kog onepauyum);
N — HOoMep kaHana (1 — TeKkyLuii Koa, 2 — npupalleHune Koaa);
A0, A1...An — 3Ha4eHue koga (A0 — mnagwmii 6anT
Koga, An — cTapLumin 6anT Koaa).

«YuTaTb HECKOSTBLKO PErMCTPOBY:
3anpoc: Adr, COP, ARH, ARL, N, CRC;
OTBeT: Adr, COP, N, B1, B2...Bn, CRC
Fae: COP -B5h (kog onepauun);
ARH, ARL - HauanbHbI agpec peructpoB (ARH — cTtapwmii 6ant
agpeca, ARL — mnaawmn 6ant agpeca, CM. KapTy namsaTh)
N — konu4yectBo peructpos (6anT), He Bonee 250;
B1, B2...Bn — 3HaueHue (cogepkumMoe ) peructpos (Gan).

«3anucaTtb HECKOJIbKO PErMcTpOBY:
3anpoc: Adr, COP, ARH, ARL, N, B1, B2...Bn, CRC;
OTBeT: Adr, COP, ARH, ARL, N, CRC
Fae: COP -B6h (kog onepauun);
ARH, ARL — HauanbHbI agpec peructpoB (ARH — cTtapwmii 6ant
agpeca, ARL — mnaawmn 6ant agpeca, CM. KapTy namsaTh)
N — konu4yecTtBo peructpos (6anT), He Bonee 250;

BecousmepumenbHas komnaHusa “TeH3o-M”
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B1, B2...Bn — 3Ha4yeHne (CoaemKMMoe) pernctpoB (GanT).

«3anucaTb 3HaYE€HUS YPOBHEN OO3UPOBAHUAN:
3anpoc: Adr, COP, NLEV, L1, L2, L3, H1, H2, H3,CRC;
OtBeT: Adr, COP, CRC
Fae: COP -D1h (kog onepauun);
L1, L2, L3 — noboe 3Ha4yeHne
H1, H2, H3 — Mmnaawwmni, cpeaHuii u ctaplmii 6anT ypoBHS.
NLEV — Homep:
NLEV HasHayeHue (cM. KapTy namaTn)

0 P_leep0 — (napameTp 0 «LEVELS»)

1 P_leep1 — (napameTp 1 «LEVELS»)

2 P_leep2 — (napameTp 2 «LEVELS»)

3 P_leep3 — Bec, ponyctumblii ana obHyneHus (napameTtp 3 «LEVELS»)

«Tun ycTpoinctea n Bepcum NO»:
3anpoc: Adr, COP, CRC.
OTBeT: Adr, COP, NAME, Vers, CRC.
Fae: COP - FDh (kog onepauuu);
NAME — Ha3BaHue npubopa;
Vers — HOMep Bepcun nporpaMmMHoro obecnevenus. MNepsbiM nepe-

JlaeTcs NepBbI CUMBOT CTPOKM.
Mpumep: Adr, FDh, TB006 V1.06, CRC

«OTBeT Ha 3anpoC C KOAOM KOMaHAbl, He noaaepXuBaeMblM AaHHbIM
YCTPOUCTBOMDN:

OTBeT: COOTBETCTBYET OTBETY Ha KOMaHay ¢ kogom FDh.

BecousmepumensHas komnardus “TeHszo-M”




