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1. Obuwue yka3aHusi

B HacToswem pykoBoagCTBe NO 3KCnfyaTauuu (ganee no
TekcTy — PykoBoacCTBO), NpnBoanUTCA nopsiaok padotel ¢ Mpe-
obpasoBaTenem BecuameputensHeiM TB-006C (panee no
TekcTy NpeobpaszoBaTens).

Mepep akcnnyaTaunen BHUMaTenbHO 03HAKOMbTECH C Ha-
CToAWMM PyKOBOACTBOM.

HacTtoswee PykoBoacTBO 40MKHO NOCTOAHHO HAXO4UTHCA
¢ MNMpeobpasosarenem. B cnyyae nepepaun NpeobpasopaTte-
ns apyromy nonb3osarento, PykoBoACTBO NOANEXUT nepega-
ye BMmecTe ¢ [peobpasoBatenem.

2. Ha3HayeHue

[MpeobpasoBatens € AaHHOW BEPCUEN NporpaMmbl npeg-
HasHa4YeH ANA WUCMonb30BaHWS B COCTaBe BECOM3MEPUTENb-
HbIX 403aTOPOB B Ka4eCTBE BTOPUYHOrO TEH3OMETPUYECKOro
npeobpasoBarensa ¢ NPOCTON OTCEYKOW NO BbIxOAY 1 1 NO3BO-
naeT:

2.1 oTobpaxaTb pesynbTaTbl UBMEPEHNS BECA,

2.2 CyMMMpOBaTb 3HaAYeHUsa OTBECOB U (PUKCMPOBATL MX KO-
NINYECTBO;

2.3 obmeHuBaTbCA WMHpOPMaUWEN C PYTMMN YCTPONCTBaAMM
Nno KaHanam CBs3W B COOTBETCTBUM CO cTaHaapToMm RS-
485;

1

3. TexHu4YecKue xapaKmepucmuKu

3.1 HenuHeMHOCTb nepenaToyHOW XapakTepu-

CTUKN, %, HE BOMEE.....coo i 0,001;
3.2 [lpepen ponyckaemMon abCOMOTHOW NOrpPeLLHO-

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

neot0pno3MB/B ... +0,30;
3.3 CpepHekBagpaTnyHoe OTKIIOHEHME Cry4anHOW
COCTaBnALWEN NorpewHocTn, %, He Gonee ............ 0,01;
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3.4 [wmanasoH pabouyero koadpdpuumeHTa npeob-

pasosaHusa (PKIT), MB/B........................ -3++3;
3.5 MwuHMManbHbIM BXOAHOW cuUrHarnm Ha o4HoO no-

BepoYHoe aeneHne, MKB.................. 0,25;
3.6 Twn nepeuyHoro npeobpasoBartens (TEH30-

BATUMKA). ..., TEH30PE3MCTOPHbIN;
3.7 [Mutanwne nepBuyHOro npeobpasoBartens

3HaKkonepemMeHHoe, B 5:
3.8 Twvin nuHUKM CBA3M C NepPBUYHBIM Npeobpaso-

BATEMIEM ..ooviiiieeeeeee e LEeCTUNPOBOAHAS;
3.9 MakcmmanbsHas gnvHa CBA3u C NepBUYHbIM Npe-

0BPAB0BATENIEM, M.......coeiiiiiiiie e 100;

3.10 OkBMBaNEHTHOE CONPOTUBNEHNE MOAKIOYae-
MbIX NepBUYHbIX Npeobpasosartenen, Om, He

MEHEE ... 80;
3.11 TN MHAMKATOPA ... CBETOAMOAHBIN;
3.12 Konn4yecTBO paspsgoB MHAMKALWKM BECA........................ 5;
3.13 Pasmep n3obpakeHns 0g4HOro CMMBONA, MM......... 10x7;
3.14 Konn4yecTBO ANCKPETHLIX BXOLOB (CBETOAMOS

o]y g oTo oT= ) S 4,
3.15 HanpskeHne guCcKpeTHbIX BXoAoB, B........................... 24
3.16 BXOAHOW TOK AMUCKPETHbIX BXOAOB, MA.............cceeeee.... 10;
3.17 Konn4yecTBO ANCKPETHLIX BbIXO40B

(OTKPBITBIA KOMMEKTOP). .. oo 4;
3.18 MakcmmanbHoe KOMMYTUPyeMoe HanpskeHwne, B........ 30;
3.19 MakcmmanbHbIN KOMMYTUPYEMBIA TOK, A .................... 0,5;
3.20 KonmyectBO aHaNOroBbIX BBIXOAOB.........vvveeeeeeeeeineenn.. 1
3.21 BapuaHTbl MICNOMHEHNS aHanoroBoro Beixoaa:

TOKOBBIN, MA e 4...20;

TOKOBBIN, MA o 0...20;

TOKOBBIN, MA o 0...24;

HanpsKeHne, B ... 0...5
3.22 Bpems yctaHoBneHus paboyvero pexmma,

MUH, HE BOMEE ... .o 10;
3.23 HanpskeHne nutaHns NoCTOSAHHOro Toka, B.......... 18+-36;
3.24 lNMotpebnaemas mowHocTL, BA, He Gonee.................... 3;
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3.25 Paboumn gnanasoH Temnepatyp, °C................. - 20 ++50;
3.26 ATmocdepHoe gasnenne, Klla........................... 84 + 107;
3.27 BnaxHocTtb (npun +35 °C), %, He Bonee ....................... 95,
3.28 CteneHb 3awmTbl no FOCT14254-96

NMUEBON NAHENM ..................... IP65;

3a0HEN MAHENMM. ... IP42:
3.29 MNabapuTHbIE pasmMepbl, MM ............................ 136x96x48;
3.30 Macca, Kr, HE BOMEE ... 1,0.

4 YkasaHusi mep 6e3onacHocmu

K pabote ¢ lNpeobpasoaTrenem fonyckaoTcsa nvua, nay-
yMBLLUME JaHHOe PykoBOACTBO M Mpowleflume COOTBETCTBYHO-
LM MHCTPYKTaX No «MexoTpacneBbiM npaeuniam no oxpaHe
Tpyaa (Npaeunam TexHUKn 6e3onacHOCTX) Npu SKCnnyataumm
anektpoycTtaHoBok» (MTHB). kcnnyataums MNMpeobpasoBarens
LOIDKHa OCYLLECTBNATLCA MO MpaBunamM COOTBETCTBYHOLLMM
«lMpaBvnam akcnnyataumm 3nekTpoycTaHoOBOK  noTpebuTte-
neny (M33MN) n «lMpaBunam ycTponucTBa 3NEKTPOYCTAHOBOKY
(nya).

5 [lod2omoeka k pabome

MoaroTtoeka MNpeobpasosarens k paboTte ocyLecTBNAET-
ca cnegyrowmm obpasom:
1) nogknrounte TeHsogaTumk(n) k NMpeobpasosaTtento;

3anpelaeTtcss nNOAKMIOYEeHNnEe U OTKUYeHune Kabens
TEH304aTUYNMKOB K COOTBETCTBYHOWEMY COeOUHUTENIO
Npu BKITFOYEHHOM NUTaHuKn!

2) COEANHUTE 3KPaHHYHK OnneTky kabens TEeH304aTuMKOB C
KOHTYPOM 3a3emMneHuns;

3) nmoaknounMTe K AMCKPETHBIM BbIXOLAM COOTBETCTBYHOLLME
3MNEMEHTbI ynpaenenus. Ecnn nx conpoTmBneHne HOCUT WH-
LYKTUBHBIN XapakTep, HeobXO0aMMO napannensHo UM noj-
knounTb nomexonogasnaowme RC uenoykn (R= 0,1 kOm, C=
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14 OnucaHue anzopumma omceyKu u
¢gukcayuu omeecoes

B npouecce B3BelMBaHWA, €CnN U3MEPEHHBLIW BEC AOC-
TUrHET 3Ha4YeHns yctaHoeneHHoro B napametpe O «kLEVELS»,
TO BKNOYMTCA BbIXO4 1. ECnn BEC MeHbLUe 3TOro 3HavyeHus —
BbIxog 1 Oypet BoikntoveH. [locne Habopa oteeca lNpeobpa-
3oBaTenb (PUKCUpyeT BEC, NPEeBbILAOWLMA 3HaYeHne napa-
metpa 3 «LEVELS» no npusHaky ycnokoenus. lNocne Bbl-
rPYy3KM NpoaykTa (T.€. Korga BeC CTaHOBWUTCH MEHbLUE 3Hauve-
HUs napametpa 3 «LEVELS») npun nosiBneHun npusHaka yc-
NnokoeHns 3adMKCMPOBaHHOE 3Ha4YeHne Beca npubaBnaeTca K
CYyMME OTBECOB, @ CYETYMK KONMM4ecTBa OTBECOB yBENMYMBa-
eTCs Ha eguHnLYy.
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15.6. [Mpomokos obmeHa MODBUS
MpoTokon nogaepxusaetca B pexkume RTU

KonuyectBo 6UTOB AaHHbIX — 8
KonuyectBo cTonoBbix 6uToB =1 unu 2

BUT YEeTHOCTU/HEYETHOCTU — OTCYTCTBYET

Wcnonbaylotca cneaytowme kogbl YHKUWNA:
01h — Read Coils

03h — Read Multiple Registers

10h — Wirite Multiple Registers

0Fh — Write Multiple Coils

15.7. Mpomokon obmeHa cmaHdapma «TeH30-M»

KonnyectBo OGMTOB AaHHbIX — 8
KonunyectBo cTonoBbixX 6utoB —1 unu 2
BUT YeTHOCTU/HEYETHOCTU — OTCYTCTBYET

CtpykTypa kagpa obmMeHa gaHHbiMu Mexay MK u TepmuHanom.

| FF | Adr [ coP | Data | crc | FF | FF |

foe: FF — pasgenutens (kog FFh B wectHaguatepuyHom dopmare).
Adr — ceTeBow agpec yctponcTtea (1 6ant B ABOMYHOM hopmare).
Ecnu nepBbiin 6anT nona agpeca ycTponcTea paseH 0, TO 3T0 3Ha-
YUT, YTO JaHHbIA Kagap UMEEeT pacLUMpPeHHOoe none agpeca (CM. Hu-
xKe).
COP — koa onepauuu (1 6ant B ABOMYHOM hopMaTe).
Data — cogepatenbHada 4acTb MH(POPMaLNOHHOIO kKagpa. [aHHas
YacTb COCTOUT U3 YUCIOBLIX AaHHbIX (BeC, kog AUM n T.4.), n 6ai-
TOB COCTOSIHMUSI.
CRC — koHTponbHag cymma (1 6ant B ABOMYHOM dhopmare).
CTpykTypa Kagpa Ans pacLUMpPEHHOro nond agpeca npuBoanTCA B BU-
e cneayowlen Tabnuubi:

| FF | o |sno|sn1|sn2| cop | pata | cre | FF | FF |
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Fne: SNO...SN2 — wmnaawwi, cpegHuin u ctapmnin 6anTbl CEPUIRHOIO HO-
Mepa yCTponCTBa B 4BOMYHOM chopmarTe.
HasHaueHue octanbHbiX 6aNTOB Kagpa aHanormyHo 00bIMHOMY Kaapy.

Paspgenutenen BHadane M B KOHUE Kagpa MOXET OblTb HECKONLKO.
MpusHakoM Hadana kagpa sBnseTca OaWT OTNUYHbLIN OT pasaenuTens
(FFh), HO He paBHbl FEh, T.e. npyuemMHaa CTopoHa B MOTOKE MPUHATLIX
GanT, Haxoaut GanTbl pasaenuTenu, a 3ateM HaxoauT nepsbli BalT oT-
nuyHbIA OT FFh, HO He paBHbIi FEh. 3TOT 6aiT n siBNaeTca nepBbiM Gan-
TOM Kagpa. MNpu 3TOM noapa3ymMeBaeTCd, uTO nepBbiin GalT kagpa (none
agpeca) He MOXET NpuHuMaTh 3HadeHue pasgenutens (FFh) u FEh.

Mpu3HakoM KOHUA Kagpa npu npueme SBMSeTCA MonyvyeHue noapsag
aByx 6ant pasgenutena (FFh), T.e. npueMHasa cTopoHa B npouecce npue-
Ma TeKyLlero kagpa cnegut 3a nosBneHWeM AByX noapag Oant pasgenu-
Tenen (FFh). Onpeaenue KoHel Kagpa - NPOBEPSET KOHTPOSIbHYIO CYMMY.
Ecnu kagp npuHat 6e3 owmbku, aHanuampyet none agpeca. Ecnu agpec
He coBnagaeT C agpecoM MPUEMHON CTOPOHbI — Kagp urHopupyetcs. Kpo-
Me TOro, MPUEMHAas CTOPOHA AOJDKHA OTCNEXMBATL ANMHY Kaapa, koTopas
He MOXEeT npeBblilWwaTb 255 6ant. Kagp anuHHon Gonee 255 6anTt urHopum-
pyeTcs, U MPUEMHas CTOPOHA NEPEXOAUT K MOMCKY pasaenuTenei.

Ecrnu B nome pacwumpeHHOro agpeca, koga onepaumu, AaHHbIX WU
CRC BcTpevaeTtca FFh, To Ha nepepatollem KOHUE NOCNe HEro BCTaBnseT-
cs kog FEh, a Ha npueMHOM KOHLE OH BbibpacbiBaeTcs. 10 BCTABNEHHOMY
n BbibpowieHHoMy FEh CRC He BbluMCHIAETCA.

Hwxe npueeaeH npumep cdopmupoBanma CRC B Buae accembnep-
HOW BCTaBKM Ang C++
BYTE CDeviceTestDIg::CRCMaker(BYTE b_input, BYTE b_CRC)

{

__asm
{

mov  al,b_input

mov  ah,b_CRC

mov  ¢x,8
mod1: rol al1

rcl ah,1

jnc mod2

xor ah,69h
mod2: dec CX

jnz mod1

mov b_CRC,ah

}
return b_CRC,;
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Mpu cdopmupoBaHmn CRC Mcnonb3yeTca NPUMUTUBHBLIA HENPUBOAM-
MbIA NOPOXAAIOLLMIA NONIMHOM B 9-i CTENEHU

P(X)-101101001b (169h). Ha nepepatoLleli CTOPOHE B KOHLE MaccuBa
ucnonbsyetrca Hyneson 6ant (00h). MoacraBnasa B nepemMeHHyo b_input
GainTbl MaccuBa, BKNoYasa HyneBow GanT, Bbluncngetca CRC koa ¢ nomo-
wpto noanporpammbl CRCMaker. Mpu nepeaaye maccuBa HyneBow Gant
3aMeHsaeTCa BblMMcNeHHbIM Baritom CRC. Ha npuHumMaroLLen CTOpoHe Bbl-
uncnat CRC, noacraensas B b_input 6anTbl NPUHATOrO MacCuBa, BKITHO-
yaqa npuHaTbii CRC koa. Ecnu BbluucneHHbin CRC GyaeT paBeH Hynio, TO
MacCuB NPUHAT NpaBuNbHO. BHauvane npuema/nepegayun nepeq Bblyucne-
HueMm CRC B nepemeHHyto b_CRC 3anucbiBaeTcs HOSb.

KomaHabl 1 3anpochbl

«OOHYNNTBL NOKa3aHUSA 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,

Foe: COP - C3h (kog onepauum),
WO0..W2 - wmnagwwun, cpeaHuin u crtapwmii 6anTbl Beca kaHana
«To4yHo» B BCD — chopmare.
CON - 0aiT 3Haka, npusHaka yCrnoKOeHusl, NMpu3Haka neperpysa u
NO3ULUKN ECATUYHOIN TOYKWU B ABOMYHOM hopmare.

PacnpeaeneHnue no 6uram 6anta CON:

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

Fne: SIGN — 6ut 3Haka. Ecnn SIGN = 1, T0 BeC oTpULATENLHBIN.
STABIL — npusHak ycnokoenus; ecnn  STABIL = 1, TO ecTb cTabu-
nu3aums Beca.

OVERL - npusHak neperpysa; ecnu OVERL = 1, T0 ecTb neperpys.
POZ0...POZ2 - 6uTbl NO3MLUMMN OECATUUIHON TOYKU;
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POZ2 | POZ1 | POZO [Mo3nums Touku
0 0 0 HeT 3HaKoB nocne To4Kku
0 0 1 OAVH 3HaK nocrne To4Ykn
0 1 0 [Ba 3Haka nocne ToYkn
0 1 1 Tpu 3HaKa nocne To4KU
1 0 0 YeTblpe 3HaKa nocrne To4YKK
1 0 1 [MATb 3HAKOB MOCe TOYKM
1 1 0 LLlecTb 3HaKOB Nocrne TOYKK
1 1 1 CeMb 3HaKoB Nocre TOYKK
Mpumep: 05, 00, 00, 91 coOOTBETCTBYET CreaylOLKUM napaMmeTpam. Bec

MuHyc 0.5 Kr, ectb cTabunusauusa seca.

«lMepenatb BeC»:
3anpoc: Adr, COP, CRC
Ot1BeT: Adr, COP, W0, W1, W2, CON, CRC,
Foe: COP - C2h (kog onepauun)

«Mepepatb COCTOSIHME OUCKPETHBIX BXOAOBY»:
3anpoc: Adr, COP, CRC,;
OtBeT: Adr, COP, INP, CRC
Foe: COP - C4h (kog onepauun);
INP — 6aiT coctosHusA BX0A0B.

«Mepepatb COCTOSAHUE ANCKPETHBLIX BLIXOOOBY:
3anpoc: Adr, COP, CRC,;
OtBeT: Adr, COP, OUT, CRC
Foe: COP - C5h (kog onepauun);
OUT — 6aiT coCTOSAHUS BbIXOA0B.

«MepegaTb HAMLMPYEMBIN BEC U COCTOSIHWE OUCKPETHBLIX BXOAOB U

BbIXOOOBY:
3anpoc: Adr, COP, |_O, CRC;
OTBeT: Adr, COP, W0, W1, W2, CON, IN_OU, CRC
roe: COP — CAh (koa onepauun);
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I_O - ecnu atoT GanT paseH 8, nepeaaTtb BEC U COCTOAHME BXOA0B

n BbIX0A0B. Ecnu paseH 0 — nepegatb TONbLKO BEC,

WO0..W2 - wmnagwwii, cpeaHuin u ctapumn 6antel Beca B BCD —
dopmare, KOTOpbIA OTOOpaXKaeTCs HA UHAMKATOPE TEPMUHanA.

CON - 0aiT 3Haka, npusHaka yCrnoKOeHWsl, Mpu3Haka neperpysa u
no3nUUmn 4ECATUYHON TOYKKU B ABOMYHOM hopmare.

IN_OU — 6ant cocToAHUA BXOA0B U BbIXO0B.
PacnpeaeneHnue no 6utam Gavita IN_OU:

D7 D6 D5 D4 D3 D2 D1 DO
OouT4 | OUT3 ouT2 ouT1 INP4 INP3 | INP2 INP1

«3anpoc 3HavyeHusa koga ALM»:
3anpoc: Adr, COP, N, CRC;
OtBet: Adr, COP, A0, A1...An, CRC
Fae: COP - CCh (kog onepauum);
N — HOMep kaHana (1 — Tekywuii Koa, 2 — npupalleHune Koaa);
A0, A1...An — 3Ha4eHue koga (A0 — mnagwmii 6anT
Koaa, An — cTapLumii 6anT Koaa).

«YuTaTb HECKOJIBLKO 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 — cTtapwumii 6ant
agpeca, ARL — mnaawmii 6ant agpeca, CM. KapTy namsaTn)
N — konu4yectBo peructpos (6anT), He Bonee 250;
B1, B2...Bn — 3HaueHune (cogepxkumMoe ) pernctpos (Gan).

«3anucarb HECKOJTIbKO 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 — cTtapwuii 6ant
agpeca, ARL — mnaawuin 6ant agpeca, CM. KapTy namsaTh)
N — konu4yecTtBo peructpos (6anT), He Bonee 250;
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B1, B2...Bn — 3Ha4yeHne (CoaemKuMoe) pernctpos (banT).

«3anucartb 3Ha4YeHUA ypOBHEN A03MPOBAHUAY:
3anpoc: Adr, COP, NLEV, L1, L2, L3, H1, H2, H3,CRC;
OTBeT: Adr, COP, CRC
Foe: COP - D1h (koag onepauun);
L1, L2, L3 — noboe 3Ha4yeHune
H1, H2, H3 — Mmnaawmni, cpeaHuii 1 ctapumnin 6anT ypoBHS.
NLEV — Homep:
NLEV Ha3sHauyeHue (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 obHyneHusa (napameTtp 3 «LEVELS»)

«Tun ycTponctea n Bepcum MNO»:
3anpoc: Adr, COP, CRC.
OTBeT: Adr, COP, NAME, Vers, CRC.
Foe: COP - FDh (kog onepauun);
NAME — Ha3BaHue npubopa;
Vers — HOMep Bepcun nporpaMmMHoro obecnevenus. NepBbiM nepe-

[laeTcs NepBblil CUMBOT CTPOKM.
Mpumep: Adr, FDh, TB006 V1.06, CRC

«OTBeT Ha 3anpocC C KOAOM KOMaHAbl, He noaaepXuBaeMblM AAHHbIM
YCTPOUCTBOMDN:

OTBeT: COOTBETCTBYET OTBETY Ha KOMaHay ¢ kogom FDh.
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