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MHOXKK.408031.000-05P3 Mogynb KoHTponnepa nameputensHbin Simbol-100 S-100-RTD6

HacTtoawumin  [OKyMEHT $BNSETCA PYKOBOACTBOM MO 3KCMryaTauuu MOAynen KOHTponnepa
nameputenbHblx Simbol-100 S-100-RTD6 (ganee — mMogynu) v COLEPXWUT €ro TEXHUYECKME [aHHbIE,
ONuCaHWe npuHUMNA [EUCTBUS W CBefeHus, Heobxoaumble ANS NpaBWNbHOWM  3KcmayaTauun W
obcnyxveaHus.

lMepcoHan, obCnyxuBaroWMin MOAYNK, LOIDKEH NPONTU npoBepky 3Hauuin TKM 181 u  gpyrmx
THITA, npOW3BOACTBEHHbIX AOMKHOCTHLIX W 3KCMIyaTaUMOHHBIX MHCTPYKUWA, WMETb Tpynny no
anektpobesonacHoctT Il n Bbllwe, W3yunTb Hactoswee PO M MMeTb HeobXoOuMblE HaBblkM MO
MCNOMNb30BaHNI0 CPEACTB BbIYMCIIUTENBHOM TEXHWKM M NPOrpamMMHOro obecneyeHus.

Mpu pabote ¢ wn3genvem HeoOXOAMMO NOMb30BATbCH [LOMOMHUTENBHON 3KCMyaTaLMOHHON
LOKYMEHTaLMen Ha npnbopbl 1 CpeacTBa, NPUMEHSEMbIE NPK 3KCnnyaTaLmm Mogyns.

BH/AMAHME!

B CBA3N C MOCTOAHHOW PABOTOW MO COBEPLWEHCTBOBAHMIO MOQYNEN B
KOHCTPYKUWIO M BCTPOEHHOE MPOrPAMMHOE OBECIMEYEHWE MOTYT BblTb BHECEHbI
N3MEHEHWA, HE BINAOLWME HA UX TEXHUYECKUE XAPAKTEPUCTUKKA N HE OTPAXEHHBIE B
HACTOALLEM JOKYMEHTE.

MEXMOBEPOYHbIN  MHTEPBAN - HE BOMEE 24 MECALEB (4N MOHYHEV[,
NPEAHA3SHAYEHHBIX ANA MPUMEHEHUA NIMBO MPUMEHAEMBIX B COEPE 3AKOHOOATEBHOW
METPONOTN).

1 Onucanue u pabora

1.1 HasHauyeHue n3penus

1.1.1 Moaynu N3MepUTEnbHbIE, npeaHasHa4YeHHble ans BBOJA CUrHanos
Tepmonpeobpasosatenen conpoTusneHns (ganee tepmoconpotusnenns) no FOCT 6651 ux obpaboTku u
nepefayn no nocneaoBaTenbHbIM MHTEPGERCcaM B MHPOPMALIMOHHYIO CUCTEMY BEPXHETO YPOBHS.

1.1.2 Mogynu UMeKT 6 3neKTpUYeckn CBSA3aHHbIX BXOAHbLIX KAaHANoB A1 U3MEPEHUs CUrHasnoB
TepmoconpoTueneHni. Moaynu obecneunsatoT KOMNEHCALMIO aKTUBHOMO COMPOTUBIIEHUS NUHWIA CBSA3W C
TEPMOCONPOTUBAEHNEM NpU 3-X NPOBOAHON CXEME MOAKITHOYEHUS.

1.1.3 Mogynu umeloT oauH UHTEpdencHbIn kaHan RS-485 and nepeaayn W3MEPEHHbLIX W
06paboTaHHbIX JaHHbIX BEAYLLEMY YCTPOMCTBY MH(OPMALMOHHOM CETH UMW HA NEPCOHANbHbIN KOMMLIOTED
(nanee MMK).

1.1.4 KaHarnb! Moaynen CKOHUrypupoBaHb! U3roTOBUTENEM MO 3anpocy noTpebutens.

1.1.5 Mogymnm MOryT Mcnonb30BaTbCs B MPOMBILLIEHHBIX CUCTEMAaX aBTOMATU3MPOBAHHOIMO
KOHTPONS, perynupoBaHus U ynpasreHns TEXHONOrMYECKUMM NPOLECCamMu Kak aBTOHOMHO (NOAKIMKYEHNE K
MK yepes npeobpasoBatenb UHTEPENCA), TaK 1 B COCTaBe UHOPMALMOHHOMN CETU.

1.1.6 Mopgynu oTHOCSTCA K 0DOpPYAOBaHMIO, SKCMyaTMPYeMOMy B CTaUMOHApHbIX YCIOBUSIX
NPOW3BOACTBEHHbIX MOMELLEHNI, BHE XWITbIX JOMOB.

1.2 TexHUYeCKUE XapaKTEPUCTHKK

1.2.1 Tunbl BXOAHbIX CUrHamnoB, AMana3oHbl U3MEPEHWUA BXOOHbIX CUrHANOB, CUrHaN Ha BbIXOZe,
npegenbl [OMycKaemoi OCHOBHOM aBCOMKTHOM MOrPeLUHOCTU, BXOAHbIE COMPOTWMBAEHWS yKa3aHbl B
Tabnuue 1.1
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Mogynb KoHTponnepa nameputensHbin Simbol-100 S-100-RTD6
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Tabnuua 1.1

CwurHan Ha Bbixoge

(B ckobkax —
[nana3soHbl
" 3HayeHus
Tunbl BXOAHBIX CUrHANOB N3MEPEHUIA BXOAHbIX
HaUMeHbLLEero
CcUrHanos
paspsiaa BbIXOAHOrO
koga)

Mpegensl
[onyckaemon
OCHOBHOW CBOXHO%';;':
abcontoTHoM P
neHus
MOrPELLHOCTH, A,
°C

Tepmonpeo6bpasosatenu conpoTuenenus no FOCT 6651:

megHble TC (50 M, 100 M) ¢

o= 000428 °C- -180 °C - 200 °C 16 6ut +0,4 -
nnatuHosble TC (Pt 50, o o _
Pt 100) ¢ o= 0,00385 °C-1 -200 °C - 850 °C 16 6ut +0,4
nnatuHosble TC [50 I unu
Pt (391) 50, 100 M nnm -200 °C -850 °C 16 6ut +0,4 -
Pt 100 (391)] c o= 0,00391 °C-1
Hukenesble TC o o
(100 H) ¢ o= 0,00617 °C- -60 °C - 180 °C 16 6ut +0,4 -
TepmonpeobpasoBaTenu CoNpoTUBIIEHNS MO NPUNOXeHO B
meaHble TC (rp. 23) o o
¢ o= 0,00426 °C-1 -50 °C - 180 °C 16 6ut +04 -
nnatuHosble TC (rp. 21) 200°C — 650 °C 16 6yt £ 04 _

¢ a=0,00391 °C-1

1.2.2 Tpegenbl [JonyckaeMoW AOMOMHWUTENbHOM  MOTPELUHOCTH,

BbI3BAHHOW WU3MEHEHWEM

TEMNepaTypbl OKpYXatoLero Bosgyxa OT HOpMasnbHOM A0 Mobon TemnepaTypbl B Auana3oHe paboumx
Temnepatyp Ha kaxable 10 °C u3meHeHus Temnepatypsl He bonee 0,5 npegena gonyckaeMom OCHOBHOM

NOrpeLHoCTM.
1.2.3 XapakTepucTuki Mogyns npueeaeHs! B Tabnuue 1.2

Tabnvua 1.2
HaumeHoBaHue napameTpa 3HayeHue napameTpa

1 2

HanpshkeHne nuTaHMs NOCTOSAHHOO ToKa, B Ot 18 go 28;
24 (HOMMHanbHoE)

[TyckoBoW TOK B Te4eHue 5 Mc, A, He Gonee 0,50
Cuna makcumanbsHo notpebnsiemMoro Toka, In, A, He 6onee 0,06
3alumTa o1 06paTHOM NONSPHOCTM NUTAKOLLETO HAMPSHKEHUS] [a
Bpems ycTaHoBneHust paboyero pexuma, ¢, He bonee 30
MpogOMKNTENBHOCTL HEMPEPbIBHOM PaboThI He orpaHuyeHa
KonnyecTBo BX0O0B CBA3aHHbIX 6
Bpems 13mepeHus 0QHOr0 BXOAHOO curHana, Mc, He bonee 160
CBeToBas MHAMKALMS COCTOSHUS KaHanoB aa
KoHdmrypauus akTMBHOCTM M3MEPUTENbHbIX KAHANOB Npou3BOsbHas
HacTtpanBaemble BEPXHUA U HUXHUIA MOPOTY BbIXOZ4A 3HAYEHUI NMapaMeTpoB na
3a npegesnbl JOMYCTUMbIX 3HAYEHU
WHavkaums BbIxo4a 3HAYeHMM napaMeTpoB 3a Npefenbl aBapuiiHbIX
3HayeHui (06pbIB CUrHANBHOM Lienu, KOPOTKOE 3aMblKaHue) Aa
3alumTa BXoAHbIX Lienen oT neperpyski No BXogHOMY curHany, % 50
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MHOXKK.408031.000-05P3 Mogynb KoHTponnepa nameputensHbin Simbol-100 S-100-RTD6

[Mpogomkerune Tabanupl 1.2

1 2
ConpoTusneHue nsonsauuv anexktpudeckux uenein, MOm, He meHee 3
WHTEphencHbIN kaHan Ans obmeHa aHHbIMK RS-485
[MpoTOKON Nepefayn AaHHbIX (YCTPOMCTBO BEAOMOE) Modbus RTU
CkopocTb 0bmeHa no nHtepdeicy, Kout/c, He Bonee 2304
Harpyska TpaHcyBepa Ha LUMHY 1/256
[Inana3oH pabouunx Temnepartyp, °C Ot muHyc 10 go nntoc 60
[Inana3oH Temnepatyp xpaHexus, °C Ot muHyc 40 go nmtoc 70
OTHOCUTENbHAs BNaXHOCTb BO3ayxa, % 0110 go 95
CreneHb 3awwmthl kopnyca no FOCT 14254 IP20
MoHTax, MOHTa)XHas LUKHA DIN-35
[abapuTHbIE pa3Mepbl, MM, He Bonee 55x92x74
Macca, kr, He 6onee 0,30
OneKkTpnyeckas MOLLHOCTL noTpebnsemas, BT, He 6onee 1,4
CpefHui cpok cnyxbbl, net 12

1.2.4 TporpamMmmHoe obecrneyeHne Moayns AenUTCa Ha [Be 4YacT — PE3MAEHTHOE (BCTPOEHHOE)
nporpammHoe obecneyerne (PIO) u BHelWwHee cneuuanu3MpoBaHHoe nporpaMmmHoe obecneyenue (Cl10),
ycTaHaBnmBaemoe Ha [1K.

OnpegeneHHas yactb PIO, sBnseTcd METPONOrMYECKM 3HAYMMOM U 3aKOHOZATENbHO
koHTponupyemon (ganee MIO), obecneumBaeT u3MepeHne U npeobpasoBaHMe NapameTpos,
pacnonoxeHa B 3HEProHe3aBUCUMON NaMSATU YNpaBnsIoLEro npoLeccopa, U B NpoLecce aKCnnyatauum
Mogyns uameHeHa 6biTb He moxeT. MMO mopyneit obecneyeHa cpefcTBamu NpefoTBPALLEHWs OT
CNYYanHOro HENPaBMILHOMO NPUMEHEHMS U 3aLLMLLEHA OT MOLLEHHNYECTBA.

VineHTudmkaumorHble ganHbie MINO mopynen npueeaeHsl B Tabnuue 1.3.

Tabmvua 1.3
VaeHTudmkaumoH Homep Bepcum LinchpoBoi AnropnTm
HaumeHoBaHue HOe (MaeHTUMKALMOH
y naeHTudukaTop BbIYMCTIEHMS
NPOrpamMMHOro HauMeHoBaHuWe HblI1 HOMEP DOMDAMMHOF LMCPOROTO
obecneyeHus NPOrpaMMHOro NPOrpaMMHoro op6ecneqe|-m;| AneHTUMKATOpA
obecneyeHus obecneyeHus) A P

MIMO mogyns CRC16
S-100-RTD6 RS- RTD6 V102 C3A9 (0xAQ01)
Mpumeyarne — YpoeHb 6e3onacHoctn no CT OIML D 31 - 1.

BHewHee CIMO npeacrasneHo nporpammoit «S100Configurator», kotopas mcnonb3yetcs ans
KOHEMrypupoBaHus MOZYNS 1 KOHTPONS U3MEPSEMbIX 3HAYEHNN.

Mporpamma He BNMseT Ha METPONOrMYECKUe XapakKTePUCTUKN MOAYNSA, a NUWb CYATbIBAET
¥ NpeabABNAET 3Ha4YeHUsA BbIXOAHbLIX NapamMeTpoB B BuAe yA0OHOM Ans HabnoaeHUs.

CMNO «S100Configurator» npegocTaBnsieT 4OCTYN K MAEHTUMKALMOHHBIM napameTpam MO ans
KOHTpONS LLeNOCTHOCTY.

1.2.5 Mo 3awmTte 0bBcnyxuBaKOWEro nepcoHarna OT NOPaXeHUs 3NEKTPUYECKUM TOKOM MOAYIH
oTHocsaTcs kK obopynosaHuto knacca Il no FOCT IEC 61131-2.

KaTeropus nepeHanpsixenus Il, ctenenb 3arpsisHenus 1 no FTOCT IEC 61131-2.

1.2.6 TpeboBaHNs K INEeKTPOMArHUTHOM COBMECTUMOCTY U pagronoMexam

1.2.6.1 Mogynu yCTOA4MBbI K 3MEKTPOCTATUYECKM paspsigaM 3 MCMbITAaTeNbHOr0 YPOBHS C
KpuTepuem kadecTsa yHkumoHupoBaHus B no CTb MOK 61000-4-2.

1.2.6.2 Mogynn ycToMumMBbI C KpUTEpueM KavecTBa (PYHKLMOHMPOBaHUS A K paguo4acTOTHOMY
ANeKTpOMarHUTHOMY oSk 2 ucnbitatenbHoro yposHs no CThb IEC 61000-4-3.

6 30-01-2024 vid PykoBOZCTBO MO 3KCnsyartauum



Mogynb KoHTponnepa nameputensHbin Simbol-100 S-100-RTD6 MHKOXKK.408031.000-05 P3

Kputepuit kavectBa (DYHKUMOHMPOBaHUS A — BO BpeMsi WUCMbITaHWA npegenbl LOonycKkaemo
[ONONHATENBHOM MOTPELLHOCTU MOZYNEeN, BbI3BAHHOW BAIUSIHUEM PAZMOYACTOTHOTO 3MEKTPOMArHUTHOTO
nons 2 ucnblTaTenbHOro YPoBHS, He Bonee npegena A0MyCKaeMo OCHOBHOW NOTPELIHOCTH.

1.2.6.3 Mogynu ycTon4mBbI K HAHOCEKYHAHBIM MMMYNbCHBIM NOMeXaM 3 UCMbITaTeNbHOrO YPOBHS C
KpuTeprem kadectea GyHKUMoHMpoBaHus B no CTb M3K 61000-4-4.
1.2.6.4 Mogynn yCcTOMYMBbI K KOHOYKTWBHBIM MOMexaM, HaBedeHHbIM pPagMo4acTOTHLIMU
9NEeKTPOMarHUTHbIMK MONSAIMWA 2 CTENEHW XECTKOCTU C KpuTepuem yHKumoHuposaHus A no CTB IEC

61000-4-6.

Kputepuit kavecTBa (DYHKUMOHMPOBaHMS A — BO BpeMsi WUCMbITaHWA npegenbl LOonycKkaemow

LONOMHUTENBHON  MOrPELLHOCT  MOZYnew,

BbI3BaHHOM KOHAOYKTUBHbIMK  NOMEXaMW,

HaBeOEHHbIMKU

pagno4acCTOTHbIMK ANEKTPOMArHUTHbIMW NOJIAMU 2 CTemneHu XeCTKocTu, He Gonee npegena JJ.OI'IyCKaeMOVI

OCHOBHO MOrPELIHOCTH.

1.2.6.5 Mogynn ygoBneTBopsiloT HopMamM nomexoamuccun ans obopynosaus knacca A no CTb

EN 55022.

1.2.6.6 Mogynu ycTOMYMBbI K BO3AEACTBMIO MAarHWTHOrO oM MPOMBILLSIEHHON YacTOTbl
HaNPSHKEHHOCTBID ~ MArHUTHOTO  MONA 2 UCMbITATeNlbHOrO  YPOBHA €
dyHkumonuposanmusa A no FOCT IEC 61000-4-8.

1.3 CocTaB u3genus

1.3.1 KomnnekTHOCTbL NoCTaBkv MOZYNs COOTBETCTBYET yKkasaHHo! B Tabnuue 1.4.

Tabnuua 1.4 — KoMnnekTHOCTb NOCTaBKM

KpUTEpUeM  KayecTBa

Obo3HaveHue HaumeHoBaHve Kon-Bo | [pumevaHue
MHOXKK.408031.000-05 Mogynb KOHTposnepa UsMepuTeSbHbIA 1wt -
Simbol-100 S-100- RTD6
MHOXKK.408031.000-05 MNC Mogynb KOHTposepa UsMepuTesbHbIi 1 9K3 -
Simbol-100 S-100- RTD6. MMacnopt
MHOXKK.408031.000-05 PO Mogynb KOHTposnepa UsMepuTesbHbIi
Simbol-100 S-100- RTDS. 1ok3 | FOmyckaercs
PykoBOACTBO MO 3Kkcnnyataumu® n1pl4naraTb
MPBE M. 2386 —2014 Cuctema obecneyeHuns eguHCTBa N3MepeHnit K:)';Zbﬁi:
Pecny6nukn benapyce. Mogynu KOHTponnepa 1 9Kk3 10 .
) . Mogaynen,
Simbol-100. MeToauka nosepku HOCTABHSEMbIX
MIOXK.408031.000 MO CneuuannavpoBaHHoe nporpammHoe obecrnevenre | 1 wr. B OIUH ApeC
«S100Configurator» *
- Pasbem 15EDGK-3.81-04P-14-00A(H)** 1wr. -
- Pasbem 15EDGKA-3.81-18P-14-00A(H)** 1 wr. -
MHOXK.408030.200 YnakoBka 1 wr. -

* [lonyckaeTcs nocTaBKa B ANIEKTPOHHOM BuAe (ccbinka B Buae QR-koga B nacnopte v Ha aTUKeTKe MOZyns
WK MHBIM CNOCOBOM, COrnacoBaHHbLIM C NOTpebuTenem);
** [lonyckaeTcs nocTaBka pa3bemoB ApYrix MoAMMMKALMIA He YXYALWAKLLMX Ka4yecTBa U3genms

ﬂ,OKyMeHTaLl,VIFI B ONEKTPOHHOM BUAE:

https://www.evropribor.by/catalog/s-100/

1.3.2 BHeluHuin BUZ MOAYNS nokasaH Ha pucyHke 1.1.

PykoBOACTBO MO 3KCNIyaTaLum vi4d 30-01-2024
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PucyHok 1.1 — BHewHwuit Bug mogyns S-100-RTD6

1.3.3 Cxema cocTaBneHns ycnoBHOro 0603HaveHns Moayneil

Mopaynb koHTponnepa usmeputensHbii Simbol-100 S-100- RTD6- n1X.nyX....neX
1 2

TY BY 390171150.004-2013, rpe

1 Mogudmkaumns mogyns

2 KoHdpurypauums mogyns, rae

N1, N2... N — KONMYECTBO BXOLHbIX KAHAI0B COOTBETCTBYIOLLETO TUNA B MOAYIE;
X = TUN TepPMOCONPOTUBIIEHNS:

A- 50 M ¢ a=0,00428 °C-";

B- 100 M ¢ o=0,00428 °C-*;

C- Pt 50 ¢ «=0,00385 °C-*;

D- Pt 100 ¢ o= 0,00385 °C-*;

E- 50 M [Pt (391) 50] ¢ =0,00391 °C-*;
F- 100 M [Pt (391) 100] ¢ &=0,00391 °C-";
G- 100 H ¢ «=0,00617 °C-!

H- rp. 23 ¢ «=0,00426 °C-;

|- rp. 21 ¢ «=0,00391 °C
Mo ymonyaHuio BCe BXOAHbIE KaHanbl — D

1.4 YctpoiicTBO M paboTa
1.4.1 YctponcTBO M3genus

1.4.1.1 Mogynb BbINONHEH B antOMUHWEBOM Kopnyce, npeaHasHavyeHHOM ans kpennexus Ha DIN-
penKy LpuHon 35 mm. MabapuTHble pa3mepbl 1 cnocob KpenneHus nokasaHbl B NPUOKEHN A,

Ha nuuyesoi naHenn Mogyns pacnonoxeHbl CreaytoLme anemeHTbl (pucyHok 1.2):

1 — MHAMKaTOPbI PEXMMOB PaboTbl MOAYNS;

2 - pasbem 4115 NOAKMOYEHWS NPOBOLOB NUTAHUS U UHTEPdenca;

3— pasbem Ans NOAKMKYEeHUs BXOAHbIX CUrHaroB.

8 30-01-2024 v14 PykoBOACTBO MO 3KCMyaTaum
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PucyHok 1.2 — lluuesas naHens mogyns S-100-RTD6

PasbemHast KOHCTPYKLUKNA KNnemm an60pa No3BONIAET OCYLIECTBNATL ONepaTUBHYKD 3aMeEHY
Moayna 6e3 AeMOHTaxa NOAKITHYEHHbIX K HEMY BHELUHUNX NVHUIA CBA3N.

HasHaueHve nHaMKaTopoB nokasaHo B Tabnuue 1.5.
HasHaueHve Knemm pasbema nuTaHus u uHTepdenca ykasaHol B Tabnuue 1.6.
HasHaueHve Kremm pa3bema aHanoroBbIX BXOAOB ykadaHo B Tabnuue 1.7.

Tabnuua 1.5 — HasHauyeHne CBETOAMOAHbIX MHANKATOPOB

WHoukaTop HasHaueHve
PWR Hanuuune nutanma mogyns (24 B)
X OTBeT Moayns Ha 3anpoc BegyLuero
Er1 Owmbka nHTepdenca
Er2 Owwbka kaHana
1-6 CocrosHue BXxoaoB

Tabnuua 1.6 — HasHayeHue KneMm pasbema NuTaHus u uHTepdenca

Homep KoHTakTa HasHayeHue
1 «+24 By - nnioc nutaHna 24 B
2 «—=24 B» - MuHyc nuTanns 24 B
3 «A» - KOHTAKT «+» UHTEpdeiica RS-485
4 «B» - KOHTAKT «-» MHTEpdenca RS-485

PykoBOACTBO MO 3KCNIyaTaLum vi4d 30-01-2024 9



MHOXKK.408031.000-05P3 Mogynb KoHTponnepa nameputensHbin Simbol-100 S-100-RTD6

Tabnuua 1.7- HazHayeHne Knemm pa3bema aHarnoroBbiX BXOAOB

Homep KoHTaKTa HasHayeHue Homep KoHTakTa HasHayeHwe
1 Bxon A1 10 Bxon A4
2 Bxop B1 11 Bxon B4
3 Bxop C1 12 Bxopn C4
4 Bxop A2 13 Bxog A5
5 Bxop B2 14 Bxop B5
6 Bxop C2 15 Bxop C5
7 Bxon A3 16 Bxopn A6
8 Bxon B3 17 Bxop B6
9 Bxopn C3 18 Bxop C6

1.4.1.2 Pa3beMHast KOHCTPYKUMS KNeMM MOAYNS NO3BOSISET OCYLIECTBNATL ONEepaTUBHYIO 3aMeHY
Mogyns 6e3 JeMoHTaxa NOAKMIOYEHHbIX K HEMY BHELIHWUX NUHUIA CBSA3M.

1.4.1.3 BxogHble Lenu Mogyns BbIMOSIHEHbI C MCMONb30BAHWEM MPELM3NOHHBIX 3IIEMEHTOB W
WMEIT YCTPOMCTBA 3aLLWTbI OT UMMYIIbCHON Neperpy3ki N0 HaNPSHKEHWIO.

1.4.1.4 TlogkntoyeHne TePMOCONPOTUBNEHWIA K MOAYMNIO BLIMNOMHAETCA MO 3-X NPOBOLHON CXeMme.
[Ins KoMNeHcauuy BIIMSHUS COEAMHUTENbHBIX NPOBOAOB Ha pesyrbTaThbl U3MEPEHU HeOOX0AMMO, YTOObI
COMPOTUBNEHUS MPOBOJOB ObiNM paBHbl (JOCTAaTOMHO WCMONb30BaTh OAMHAKOBbIE MPOBOAA PaBHOW
ONWHbI). Mpumep CxeMbl NOAKMIOYEHNS TEPMOCONPOTMBIIEHUI K BXOZY Npubopa NpeAcTaBfeH Ha pPUCYHKe
1.3.

[Ans ocnabnexuns BAUSHWSA HaBeAEHHbIX BHELLUHWUX UMMYMbCHBIX NOMEX UMK NOMEX NPOMbILLIEHHON
4acToTbl HE0HX0AMMO UCNONb30BaTh AKPAHMPOBAHHBIN Kabesb.

1415 B anroputm 06paboTku AaHHbIX BBeAeHa UMpoBas QUAbTpauns pesynbTaToB
U3MEPEHN. YCTaHOBKa MOCTOSHHOM BpeMeHW (uibTpa OCYLLECTBASETCA HE3aBUCUMO AN KaXK[oro
U3MEPUTESNIBHOMO KaHana npu KOHQUrypaumm Mogyns.

A1
B1
C1

Ch

Af
=
EE Rts

PucyHok 1.3 — Cxema noaknio4eH!st TePMOCONPOTUBIEHMIA K MOAYHO

ofs[s]s]s]s]s]s]c]s]s]s]ec]s]s]s

1.4.2 MporpammHoe obecneyeHmne

1.4.2.1 TllporpaMmHoe obecneyeHne MOAYNsS COCTOMT U3 [BYX YacTem — pe3naeHTHoe
(BCTpoeHHoe) nporpammHoe  obecneveHne (PMO) wn  BHewHee cneywanusuposanHoe (CrO),
ycTaHasnusaemoe Ha [K.

HekoTopast yactb PIO, senseTtcs meTponornyeckn 3Haummon (ganee MIO), pacnonaraetcs B
SHEProHe3aBMCMON MaMATU YNpaBMsioLWLEero nNpoLueccopa npu Npou3BOACTBE MOZYNS, U 3alluiieHa OT
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HenpeaHamepeHHbIX 1 NpegHaMePEHHbIX M3MEHEHW B MpoLecce dKCnnyaTauun Mogyns C NOMOLLbH
MeTOL0B OrpaHWUYeHNs JOCTyNa U NPOBEPKU KOHTPOSTbHOM CyMMbl.

MeTponoriyeckme XapakTepUCTUKM MOAYNSs, YykasaHHble B Tabmuuye 1.1, HOPMMPOBaHbI Mpu
“cnonb3oBaHuUK atom Yactu Pr10.

VioeHTudmkaumorHble ganHbie MMNO mopynen npueeaeHsl B Tabnuue 1.3.

BHewHee CIMNO «S100Configurator»  dyHkunonmpyet nog ynpasnewnem OC  Windows w
NCnonb3yeTcs Ang KOH(UIYpUPOBAHUS U KOHTPONS W3MepsieMblX 3HAYEHU napaMeTpoB Mogyns B
PeXMME peanbHOro BpeMeHM.

Mporpamma «S100Configurator» He BNUAET Ha METPONOrMYECKUEe XapaKTEPUCTMKN MOAY NS,
U NUWb CYMTbIBAET U NpeabABMAET 3HaYeHUA BbIXOAHbLIX NapaMeTpoB B BuAe yAoOHOM Ans
KOHTpOnNS.

lMporpamma He gaeT goctyna K ucnonHsemomy kogy MMO, a nuwb K ero MAeHTMUKALMOHHBIM
napameTpam Ans KOHTPONs LenoCTHOCTU.

YposeHb besonacHocTit MO «RS- RTD6» no CTB OIML D 31 —1.

1.4.3 NopakntoueHue moayns K MK

1.4.3.1 [Ina KoHwurypaumm mogyns MOXeT ObiTb Mcnonb3oBaH oucHbIM K cTaHaapTHOM
KomnnekTauuu, umetowymin nopt RS-232 unn USB. Moaynb nogkrioyaeTcs ¢ nOMoLLblo npeobpasosatens
nHTepdoenca RS-232 B RS-485 (USB B RS-485) (pucyHok 1.4).

OnvHa kabens mHTepdeinca RS-232 He Gonee 15 M. [na uHTepdenca RS-485 ponyckaetcs
“cnonb3oBaTh 0ObIYHYO Napy NPOBOAOB, ECMW ANMHA NMHUK CBS3K He Bonee 100 m.

+Vs

Mcmouruk numarust -
+18..+28 B Vs 15
16
+Vs 1
e @] |-,y
el |
[Npeobpasosamens DATA+ | I
MepcoHansHbIl uHmepgelica s I]ZI A RS 485
KoMIblomep RS-4856 USB DATA l@] |s
(RS-232) _

PucyHok 1.4 — MogkntoyeHne mogynei K nopty MK

KoHurypaumss  napameTpoB  MOZyns  OCYLIECTBASETCA € MOMOLYbKD  Mporpammbl
«S100Configurator».

BH/MAHWE!

HA NNEBOVM BOKOBOW KPbIWKE MOAYNA WMEETCA OTBEPCTME, MO KOTOPbIM
PACMONATAETCA KHOMKA TPWMBEOEHWA MNAPAMETPOB HACTPOWMKM WHTEP®EUCA K
3ABO/CK/M HACTPOVKAM.

MPU BbIMNYCKE W3rOTOBWTENEM YCTAHABIIMBAIOTCA CNEAQYIOWME MAPAMETPbI
OBMEHA MO VHTEP®EUCY:

e MIPOTOKON OBMEHA - MODBUS RTU:;

e CETEBOM AOPEC MOOYNA COOTBETCTBYET [ABYM MOCNEOHMM LIMOPAM
3ABOJICKOIrO HOMEPA;

e CKOPOCTb OBMEHA - 115200 BUT/C;

o ®OPMAT JJAHHbIX - 8N1:

-1 CTAPTOBbIV BAT:

- 8 BUT OAHHbIX, MTAQWWA BUT NOCHINAETCA NEPBbLIM:

-1 CTOMOBbIN BAT (HET BATA MAPUTETA).
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1.4.4 MNopakntoyeHne Moayns K MHPOPMALMOHHOMN CETH

1.4.4.1 Mogynu MOryT (hyHKUMOHMpOBaTb B COCTaBe WH(OPMALMOHHOM CEeTW C Tomnomnorven
«0bLLas WrHay», BbINMOMHEHHOI NO cneuudmnkaummn nHtepdenca RS-485. B kauecTBe MHTEPGENCHON LUMHBI
pekoMmeHayeTcs ucnonb3oBath BUTYO napy FTP AWG24 ¢ BonHosbiM conpoTueneHem 120 Owm
(Hanpumep, kabenb KAM3IM, KAM3B, KAC-M, KAC-B).

Mogymnv sBRsOTCA BEAOMbIMM YCTPOACTBAMM HA LUMHE, U KaxObll UMEET CBOW YHWKamNbHbIN
ceTteBoil agpec. OHM MOryT pacnonaraTtbCsi kak B HENOCPeACTBEHHON BM30CTU OT BeayLLero YCTpoACTBa
(MK, KoHTponnep), Tak 1 Ha yaaneHun ot Hero Ao 1200 M. 3TO NO3BONSET PacronOXMTb MOZYNK B
HenocpeACTBEHHOM BM30CTL K KOHTPONMpyeMoMy 060pyA0BaHNIO, U TakuM 06pa3oM, YMEHbLUMTb 06LLYH0
OMMHY NPOBOZOB MOAKIIOYEHUS AATYMKOB, YTO B CBOIO 0Yepedb YMEHbLUAET BEMNYMHY HABOAUMBIX MOMEX
Ha u3MepuTenbHble Lenu. Mpuemo-nepeaaTynk Mogynen u paamep agpecHoro NpoCcTpaHCTBa NoO3BONSAOT
NOAKMIOYNTL [0 247 MOAYNEN Ha LLUMHY.

BeayLwimnin MoxeT agpecoBaTbCs TOMBbKO K KOHKPETHOMY MOAYMH0 B CETU MO ero MHAMBUAYaNbHOMY
agpecy. LupokoseLlaTenbHble 3anpockl Mo HyNeBoMy afpecy, npedycMoTpeHHble npoTokoniom Modbus,
He NoaLepXmBaloTCs.

Mogynu noaknioYatoTCst K LUMHE C NOMOLLbIO Knemm «A (+)» n «B (-)» 1 gonyckawT «ropsyyio
3ameHy» (nogkrnioyeHne mogyns 6e3 ocTaHOBKM MHGhOpMaLMOHHOro obmeHa Ha wiuHe RS-485).

Mpu ucnonb3oBaHuM uHTepdeinca RS-485 Ha ckopocTsix 6onee 4800 6ut/c, ecnu moaynb
SBNSAETCA OKOHEYHbIM YCTPOACTBOM Ha «ObLen LWnHe», MOXeT noTpeboBaTbCA 3MeKTPUYECcKoe
corflacoBaHue uHTepdeca ¢ kabenem cetu. [ng atoro mexay knemmamu A u B nHTepdeiica mogyns
[OMKEH YCTaHaBNMBATLCA «TepMUHATOP» B BUAe peauctopa conpotuerneHnem 120 OM MOLHOCTBH He
meHee 0,25 Br.

Mogynb nogaepxmeaeT hopmatbl 06MeHa — 8N1; 8N2; 8E1; 801
a) 8 — BoCeMb OUT JaHHbIX;
6) N — HeT BuTa naputeTa, E — Even 6ut gononHenns go vetHoctn, O — Odd Gut gononHeHus
[0 HEYETHOCTH;
B) 1 unn 2 — oguH nnu aga cton-bura.

Vs

Vs
DATA+
DATA-

Vs

Hemouku numakus
+18.4288 Ve

PucyHok 1.5 — MogkrnioyeHne mogynei K HGOPMaLMOHHOW CETH
1.4.5 O6BekTbI MHopmauun moaynsa S-100-RTD6

[nanasoHbl agpecoB, TWMbl AaHHbIX W COOTBETCTBYHOLME (DYHKLUMM AOCTyna npoTokona obmeHa
npvBeaeHbl B npunoxexnn b (tabnuya b.2).
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Nornyecknin agpec AaHHbIX, AOCTYMHbIX No npoTtokony Modbus, npeactaenset cobomn naTusHavHoe
[ECATUYHOE YUCIO, COOTBETCTBYIOLLEE AMana3oHy UCMOMb3yeMbIX PErncTpoB.

lMonHas kapTa Nonb30BaTeNbCKUX PETMCTPOB NpuBeaeHa B npunoxeHum b (tabnuua b.3)

1.4.6 BbixoaHble 3Ha4eHUa napameTpoB

1.4.6.1 N3amepeHHble 3HaYeHUs Mo kaHanam xpaHsaTcs B peructpax no agpecam ¢ 30019 no 30024
COOTBETCTBEHHO, M JOCTYMHbI TOMbKO AN1s YTeHus (Tabnuuya b.3). dopmat npeacraeneHus — AByx6anTHble
[IBOMYHbIE YMCNa B AOMNOSHUTENIbHOM KOJE:

— Ond Temnepatypbl eauHuua mnagwero paspsga — 0,1 °C;

— ONS CONPOTUBIEHMS eanHMLa MnagLuero paspsiga — 0,1 Om.

1.4.7 YcTaHOBKa NOPOroBbIX 3HAYEHUN

1.4.7.1 Monb30BaTenb B NpoLecce KOHUrypaLun MOayns MOXKET YCTaHOBUTL BEPXHEE U HIKHEe
NOpPOroBble aBapuiHble 3HAYEHWS 418 BCEX KaHaroB, KOTopble pacnonaratTtcs B peructpax 45010-45011.
Bbixoa 13mepsieMoro napameTtpa kakoro-nnbo kaHana 3a npegesnbl 3TUX 3HaYEHWU BbI3OBET BKIHOYEHWE
naavkatopa Er2 v yctaHosky ¢onara D1 B peructpe cratyca no agpecy 30027.

1.4.8 YcTaHOBKa NOCTOSAHHOW BpeMeHu hunbTpaumu

1.4.8.1 [na kaxgoro aHaroroBoro Bxoga MOXeT OblTb YCTaHOBMEHA AOMOMHUTENbHAs
nporpamMmHas puIbTpaums U3MEPEHHOTO 3HaYEHMS.
lMocTosHHas BpeMeHn PuUnbTpa yCTaHaBMBAETCA ANS KaXA0ro BXxo4a UHAMBMAYaANbHO 3anuChio B
cooteeTcTByloWmi pernctp 45034...45039 3Hauenns N= T/0,1, rae T - NOCTOSIHHAS BPEMEHM, MC.
Hanpumep, Ana yCTaHOBKM MOCTOSHHOW BpeMeHW unbTpauum Bxoga 3 pasHbiM 10 Mc,
Heobxoanmo 3anucatb uncno 1000 B peructp 45036.
lMporpaMmMHas unbTpaLus OCYLEeCTBSETCA N0 METOAY 3KCMOHEHUMAmNbHOTO CriaxwBaHWs B
COOTBETCTBU C BbIPaXEHUEM:
My[n] = My[n-1] + (Y[n] - My[n-1])IL, (1)
roe My[n-1] — 3Ha4YeHne BbIXOAHOM BENUYMHBI (hunbTpa, NONyYeHHOe B NpeablayLLEM OTCYeTE;
Y[n] - 3Ha4eHWe BXOLHOM BeNNYMHbI ounbTpa, nonyveHHoe ¢ AL,
L — koahcpnumeHT aemndupoBaHms.
YMeHbLUEHNE MOCTOSHHON BPEMEHW (unbTpauuy yBenuumBaeT ObICTPOAENCTBME KaHana
(Peakumio Ha Ckayok), HO YMeHbLUaeT 3GhHEKTUBHOCTb NOAABMEHNS LUYMOB B JIMHAW CBSA3M C AATYUKOM UMK
LLYMOB, BblI3BaHHbIX HECTABUMBHOCTL U3MEPSEMOTO NapaMeTpa.

1.4.9 UHpukaums

1.4.8.1 Ha nnueBoW naHenu MoOZynsi HaxoguTCA CBETOAMOAHAS JMHEWKa, WHAWUMpYoLas
COCTOSIHUE MOAYNS (CM. PUCYHOK 1.2):

PWR - MHAMKaTOP HaNpsKeHWNs MUTaHuS;

TX — nHanKaums nepefayn AaHHbIX MOZYNeM Npu OTBETE Ha 3anpoc;

Er1 — ownbka nHtepdeinca;

Er2 — ownbka kaHana;

WHankaTopbl 0T 1 40 6 oTobpaxalT COCTOSHMS BXOLOB LUECTU U3MEPUTENbHBIX KaHanoB. Ecnu
3HaYeHne BXOAHOMO CUrHana kaHarna HaxoguTtcs B npeaenax LOMmyCTUMbIX 3HAaYeHWN, COOTBETCTBYHLLMI
WHOMKATOP rOPUT POBHBLIM 3€MEHbIM CBETOM.

Ecnu BxogHO# curHan Bbllen 3a npegenbl AOMYCTUMOrO AuanasoHa W3MEPEeHWi, 3eneHbin
WHOMKATOP COOTBETCTBYHOLLErO KaHana HauMHaeT MUraTh C NepUoAoM:

— 1,5 ¢ — BbIX0A 3@ HKHUI Npeaen ananasoHa;

- 0,5 ¢ — BbIx0A 3a BEPXHUM Npefen AnanasoHa.

Ecnn nponcxoaut BbIXO4 3HAYEHUS U3MEPSEMOrO NapaMeTpa 3a Npeaesbl HKHErO U BEPXHErO,
YCTaHOBIEHHbIX B HACTPOWKaX, aBapuiHbIX NPeAEenoB, AOMNOMHUTENBHO 3aropaeTcs uHaukaTop Er2.

1.5 MapkupoBka 1 nnombupoBaHue

1.5.1Ha J'IMLJ,GBOVI naHenn moaynsa HaHeCeHbl crneayrwme 3Hakm 1 Hagnuciu:
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- COKpaLLeHHOe YCMOBHOE 0B03HaYeHe MOaYnS;

- TOBAPHbIN 3HAK U3rOTOBUTENS;

- 0603Ha4eHMe NHANKATOPOB U KOHTAKTOB;

- NapaMeTpbl NUTaHKS.

1.5.2 Ha BokoBOW naHenu Moayns HaHEeCEHbI CreayHoLLmMe 3Haku 1 Hagnucu:

- HAMMEHOBAHME M COKPaLLEHHOE YCNOoBHOE 0603HaYeHe Moayns;

- 0603HaveHue TY;

- NOPSAKOBbIA HOMEP MO CUCTEME HyMepaLy U3roTOBUTENS;

- rof] BbIMyCKa;

- HAMMEHOBAHME U afpec U3roTOBUTENS;

- 3HaK ['0CcyapCTBEHHOTO peecTpa;

- €MHbIN 3HaK oBpaLLeHns NPOAYKLMM Ha pbiHKE EBPa3ninCKOro 3KOHOMMYECKOTO COto3a.

1.5.3 Tlnomba-aTukeTka, obecneunBatollasn 3aluTy OT HECaHKUMOHMPOBAHHOIO [OCTyna,
HaHeCceHa Ha yron coefyHeHNs npaBon HOKOBO KPbILKW M 3a4HEN YaCTy Kopnyca MOAyns.

1.5.4 Ha noTpebuTtenbekyto ynakoBKy HaHeCEeHbI CrieaytoLLmMe 3HaK1 U HagnuCH:

- HAMMEHOBAHME 1 YCroBHOE 0603HAYEHNE U3aenus;

- 3aBO/CKOW NOPSAKOBLIA HOMEP;

- roZ yNaKoBKM;

- HAMMEHOBAHME U afpec U3roTOBUTENS;

- €AVHbIN 3HaK obpaLLeHMs NPOAYKLMM Ha pbiHKe EBPasuitckoro SKOHOMMYECKOrO COH3a;

- wramn OTK 1 nognucb OTBETCTBEHHOIO 3a YNaKoBKY.

1.5.5 MapkupoBka MOXET BbITb JOMONHEHA APYTUMM HAAMMUCAMM W 3HAKAMM.

1.6 YnakoBka

1.6.1 YnakoBKy NpOW3BOAAT B 3aKPbITbIX BEHTUNIMPYEMbIX MOMELLEHWUAX MpWU Temnepatype
okpyxatowlen cpeabl ot 15 °C po 40 °C npwu ypoBHe oTHocuTenbHOM BrnaxHocTh oT 10 % 8o 95 % npu
OTCYTCTBMM B OKpYXaloLLen cpee arpeCCMBHbIX NPUMECEN.

1.6.3 Mogynu B yexrne u3 nonuatuneHoson nneHku FTOCT 10354 nomeLLeHbl B KAPTOHHbINA ALK,
CBob0gHOE NPOCTPAHCTBO MEXAY MOAYNIEM U ALLMKOM 3aMOfHEHO aMOPTU3aLMOHHBIM MaTepuariom.

JKcnrnyaTtaumoHHas JOKyMeHTaLUus BloXeHa B 4exon 13 nonuatuneHoson nnenkn  FTOCT 10354.

1.6.4 CpepacTBa KOHCepBaLmMu COOTBETCTBYIOT BapuaHTy 3awmTbl B3-0 TOCT 9.014.

1.6.5 Mogynm B KapTOHHOM ALMKE YKAObIBAOTCA B TPAHCMOPTHYK Tapy — SLWMKA 13
rocppupoBaHHoro kaptoHa [OCT 9142. CsobogHoe NpOCTPAHCTBO MexXZy MOAYNsMA W SLLMKOM
3anonHAeTC aMOpPTU3aLMOHHBIM MaTepUanom.

1.6.6 ToBapoconpoBoanTenbHas AOKYMEHTaLUUs BROXeHa B YeXOsN M3 MOSUITUIIEHOBON MNEHKM
FOCT 10354.

1.6.7 TpeboBaHWs K Tape W ynakoBke MOAYMEN, NpeaHa3HAYeHHbIX ANst 9KCMOpTa, COOTBETCTBYET
CTB 993 1 yepTexam U3rotToBuUTENS.
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2 Ucnonb3oBaHWe No Ha3HaYeHUIo

2.1 kennyaTauuoHHbIe OrpaHnYeHus

2.1.1 Moaynu yCTonumBbl K BO3AENCTBUIO TeMnepaTypbl OKpYXatoLLero Bo3ayxa B AnanasoHe o1
munyc 10 °C go nnioc 60 °C npu ypoBHe oTHOCUTENbHOM BRaxHocTh oT 10 % 8o 95 % (6e3 obpasosaHus
KoHZeHcaTa) 1 aTMocepHom asnexHun ot 84 fo 106 klla.

B ycnosusx akcnnyatauuu BbIXOZAWMX 33 nNpedenbl JONYCTUMOrO Auanas3oHa Tpebyertcs
[ONONHATENbHBIA BHELLHWI TeMMepaTypHbIA HarpeB UK OXnaxaeHue Kopryca.

2.1.2 Mogynb npaBunbHO (PYHKLUMOHUPYET NPU HaNpskeHWW nutaHus ot 18 0o 28 B noCTosHHOMO
TOKa.

MpeBblLUEHWE YKa3aHHOMO HaNpshKEHNs Ha Bpems 6onee 1 ¢ MOXET NPMBECTM K BbIXOAY MOAYNS
13 CTPOS.

2.1.3 Mogynu yCToiuMBbI K BO3AEUCTBUKO CUHYCOMAAnbHbIX BUOpaUMiA B AnanasoHe 4acToT
5<f<8,4 Ty C NOCTOSHHOM aMNAMTYOON CMeLeHns 3,5 MM W yAapOCTOMKME K BO3LENCTBUMIO CRyvaiHbIX
OTKNOHeHmn 7o 15 m/c2, 11 mc.

2.1.4 Mpw akcnnyaTaumm Mogynen ¢ ANMHHbIMK NUHUAMM CBA3W UHTepdenca RS-485 B ycrnoBusix
YacTbIX rPoO30BbIX pa3psiaoB TpebyeTcs yCTaHOBKA AOMOMHUTENbHBIX YCTPOUCTB 3alynThbl MHTEPdENCHON
LUWHbI CO CTOPOHbI NepefaTymnka U npuemMHuKa.

2.1.5 KoHpeHcaumss Brnarn Ha mogyne He ponyckaetcs. [Ins npuMeHeHUs B YCNOBUSIX C
KOHZEeHcaLmMen Bnaru, B YCroBuUsX Mbliu, 4OXASA, 6pbI3r v nog BOAOW MOAYMb chefyeT MOMeCTUTb B
LONOSTHUTENbHBIN 3aLLUTHBIA KOXYX C COOTBETCTBYHOLLEN CTEMEHBIO 3aLLNTLI.

2.1.6 Mogynb He MOXeT 3KCMIyaTUpOBaTLCA B CPee rasos, Bbi3bIBAIOLMX KOPPO3MIO MeTansa.

2.2 MoaroToBka usgenus K UCNoNb30BaHUIO

2.2.1 PacnakoBky B 3MHee BpeMsi crieayeT Npou3BOAUTb TOSbKO B OTanIMBaEMOM MOMELLEHWN,
npeaBapuTenbHO BbIAEP)KaB MOZYNW HE pacnakoBaHHbIMU B 3TOM NOMELLEHUM He MeHee 6 u.

2.2.2 To 3awmTe 0BCnyXMBatOLLErO MepcoHana OT MOPaXEHUs ANEKTPUYECKAM TOKOM MOAYIM
oTHocsaTcs kK obopynosaHuto knacca Ill no FOCT IEC 61131-2.

BHUMAHWE!

MOHTAX UN YCTPAHEHVE HEMCNPABHOCTEWN MOIYNA CNEAYET BECTW TOMBKO NMPU
OTKMOYEHHOM HAMPAXEHWUWN NMATAHWA. HE QOMYCKAETCA 3SKCMNIYATALMA MOLOYNA ANA
CUIHANOB C HANPAXEHUAMK 1 TOKAMU MPEBbLILWAKLWMMK OOMYCTUMBIE.

2.2.3 OKcnnyaTtauus MOAyNs paspelaeTcs TOMbKO NPy Hanmuumm  MHCTpykumm no  OT,
YTBEPXXAEHHON PyKOBOAUTENEM NOTPEOUTENS W YUMTBIBAOLLEN CNEeLMEUKY NPUMEHEHNS MOAYNS B JaHHOM
TEXHOMOrM4yeckoM npouecce. K akcnnyatauum Mogyns AOMyCKalTCsa nuua, MMerowme rpynny no
anekTpobe3onacHoCT He Hwke Il 1 npolwealwme MHCTPYKTaX Mo TexHuke Be3onacHocT Ha paboyem
MecTe.

2.2.4 Mooynb He peKkoMeHZyeTcs yCTaHaBNMBaTb B 30HAX CO 3HAYUUTESbHBIMY MeXaHWYeCKUMM
konebauusmu (yoapbl, Bubpauus u T.4.). He ucnonb3oBaTtb MOAyNb B 30HAX C MOBbIWEHHBLIM
COAEepXaHWeM Mbinun, Macen ¥ raso., BbI3bIBAKOLLMX KOPPO3UIO, BO B3PLIBOOMACHON Cpefe.

2.2.5 lNpwn BHELUHEM OCMOTpE U3aenus criegyeT NpoBePUTb:

— KOMMIEKTHOCTb M3LeNUst B COOTBETCTBUM C J@HHbIM PYKOBOLACTBOM;

— OTCYTCTBME BUANMBIX MEXaHWYECKNX NOBPEXAEHWIA;

— YUCTOTY rHE3A, Pa3beMOB U KITEMM,;

— YeTKOCTb MapKMPOBOK.

2.2.6 MoHTax KneMMHbIX pa3beMoB Heobxoaumo BecTu nposogoM auametpom ot 0,25 go
1,5 MM2 . 3aTsxKy BUHTOB Npom3BoauTh ¢ yeunem o 0,2 H-m (0,02 kre-cm).

2.2.7 3aBecTn NoCTOsiHHOE HanpsikeHue 24 B Ha knemmbl «+24 V» u «-24 V» mogyns. Mpu
MOAKIMIOYEHHOM NUTaHUM Ha MCMPaBHOM MOAYyre [oIKeH 3aropeTbes ceetoamnon « PWR»

2.2.8 MNopkntountb Mopynb K K, ncnons3ys npeobpasosatenb MHTEPhENCOB (pUCYHOK 1.4).
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2.2.9 C nomowbto CMNO «S100Configurator»  ycTaHOBUTb agpec Mogyns B MHOPMALMOHHOM
cucTeMe W napameTpbl MHTepdenca obMeHa (CKOpOCTb, YETHOCTb, CTON-BKThI). Mpu yTpaTe napameTpoB
HaCTPOMKM WHTepdelica BOCMOMb30BaTbCA KHOMKOWM YCTAHOBKM MHTepdeidca B HavanbHOE COCTOSHWE

(n.2.3).

2210 B Tabnuue 2.1 npuBOAMTCA NEPeYeHb BO3MOXHbLIX HEUCTPaBHOCTEA MOAyns W
pekoMeHZauuy ans UX yCTpaHeHus.

Tabnuua 2.1
PekomeHgauuu no
HeucnpaBHoOCTb BoamoxHas npuunHa
YCTPaHEHMI0

1 He roput wuHamkatop | 1 Ha knemmbl mogyns He npuxogut | 1 [lpoBepuTb  NOAKNHOYEHWe
nuUTaHWs HanpshKeHne NUTaHms. kabens nuTaHms

2 MNepenyTaHa NONSAPHOCTb

noaKnYeHns kabens nuTaHns
2 WHankatop nutanns roput, | 1 HenpasusbHO BbibpaHbl | 1 MMpoBepuTb CKOpOCTb 0O6MEHa,

HO MOOynb HE OTBEYaeT Ha

napameTpbl HACTPOWKN MHTepenca.

napuTert, cTon-outhbl.

3anpocl Beaywero. | 2 HenpaBunbHO BblbpaH agpec | 2 [lpoBepuTb  COOTBETCTBYUE
WHomkaTop TX He muraer. yCTpOnCTBA. ajgpeca yCcTpoucTsaa.
3 Owwubka nopgknoveHnss kabens | 3 [poBepuTb  NPaBUIBHOCTb
WHTepdelca. NOAKIIOYEHUS  UHTEPENCHOTO
kabens
3 HenpasunbHo | 1 HenpasunbHoe — nogkntoyeHne | 1 [MpoBepuTb  NpaBUIbHOCTb
onpegensieTcs  COCTOSHWE | MOMSAPHOCTW BXOLHbIX CUrHAMOB. NOAKMKYEHMs BXOAHbIX
BXOLOB 2 HeBepHble  NONb30BaTENbCKME | CUTHANbHbBIX NPOBOAOB COrMACHO
(No HAMKaLmm) HaCTPOWKM NpeaenbHbIX U3MePSEMbIX | PUCYHKY 1.3.
3Ha4yeHuM 2. C nomowpbto nporpammbl
KOHGhUrypaumm YCTaHOBUTb
NpaBuibHblE  MUHUMAMbHbIE 1
MaKCUMarnbHble 3HaYeHus
U3MepsSIEMbIX TeMneparyp.

2.3 Ucnonb3oBaHue u3genus

2.3.1 Mpwu akcnnyaTauuu mopyns He Tpebyetcs ocoboro nopsiaka OencTBMin 06CYyXMBaOLLETO
nepcoHana KpoMe Tex, KOTOpble ON1caHbl B AaHHOM PYKOBOACTBE.

2.3.2 KoHTponb paboTocnocobHOCTM MOZYNs MPOWU3BOAWTCS MO CBEYEHWID WHAWMKATOPOB Ha
NnUEeBOI NaHenu:

— «PWR» - yka3blBaeT Ha Hanuume NUTAIOLLEro HanpsKeHs;

— «TX» - yKka3bIBaeT Ha nepefavy AaHHbIX MOAynem no uHTepdency RS-485 (oTeT Ha 3anpoc);

— MHAMKATOPbI OT «1» 4O «6» YKa3bIBaAKOT HAa COCTOSIHME BXOAOB Moayns (cm. n.1.4.9).

[1ns BOCCTAHOBMEHWS YTPAYEHHOM MHGOPMaLMK O napamMeTpax HaCTPOWKKM MHTepdeica obmeHa
Heobxoanmo:

— BKIKOYMTb NUTaHWe MOoayns;

— C MOMOLLbH0 HENPOBOASLLEN TOK LMLKW Yepes 0TBepCTME B NeBOM BOKOBOM KpbILLKE Koprnyca
HaxaTb ¥ yOepKuBaTb B TEYEHIE HE MEHEe 5 C BCTPOEHHYI0 KHOMKY copoca uHTepdelica.

[Mocne oTnyckaHUs KHOMKM BbINOMHUTCS TECT NPOBEPKA WHOMKATOPOB, U HACTPOWKKU MHTepdeiica
NPUMYT 3HayeHus, ykasaHHble B n. 1.4.3. lMocnegywowme HaCTPOKM MHTEPMENCA BLINOMHAKTCS C
nomoLwbto ¢ nomoysto CrMO «S100Configuratory.

2.3.3 Mpn Bbinycke B obpalieHne MOQYynM KOHUTYPUPYKOTCA U MOBEPSKOTCA MO 3anpocy
notpebutens unu no ymonyaHuo, No3aToMy npu 3akase Moayns cnegyet obpaliatb 0coboe BHUMaHWe Ha
NpaBUNbHOCTb (hOPMUPOBaHNA 3akasa (n.1.3.3).

B npouecce akcnnyatauuu npyu BO3HUKHOBEHUM HEOBXOAMMOCTM NOTPEOUTENb MOXET U3MEHWUTD
KOHChUrypaLmio KaHanoB MOZyns caMoCTosATENbHO Nnbo 0bpaTnTbCs K M3rotoBuTento. Mlocne nameHeHns
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KOH(Mrypaumm BHECTU CBedeHus B nacnopT wsgenns B pasgen «CeepeHus 06  M3MeHeHusx
KOHMrypauumy. Nlocne nsMeHeHUst KOHGUrypaLmm Moaynb NOLANEXUT BHEOYEPEAHON NMOBEPKE.

3 TexHuyeckoe obcnyxuBaHme

3.1 TexHuuyeckoe o6CnyxMBaHWe MOZyNs 3akrnyaeTcs B npodunakTuyecknx ocmotpax. [Mpu
BbINOMHEHMM paboT no TexHuyeckomy ob6CnyxuBaHMio crnegyet cobmogatb Mepbl 6e3onacHocTy,
U3NOXeHHbIe B nogpasaene 2.2.

3.2 lMpodunnakTuyeckne 0CMOTPbI MOZYNS NPOBOAATCA OOCMYKMBAKOLMM NEPCOHANIOM HE pexe
OLHOro pasa B 6 MecsLEB 1 BKIT0YAOT B Ce65 BbINOMHEHWE CeayoLmMX onepaLui:

— NPOBEPKY OTCYTCTBUS BMSATWH W BUAMMbIX MEXAHUYECKMX MOBPEXAEHWIA Ha Kopryce;

— MPOBePKy kavectsa kpenneHus moayns Ha DIN-peiike;

— NPOBEPKY HAAEXKHOCTY MOAKIIOYEHUS BHELLHWUX NPUCOESUHEHNIA.

— OYMCTKY KOpnyca W KNEMMHbIX COEAMHEHWIA OT MbIfIK, IPA3N 1 NOCTOPOHHUX NPEAMETOB;

BHMMAHWE!

KATEFOPWYECKM SAMPEWAETCA NMPUMEHATL ONA YACTKA MOAYNEN N KNEMMHbIX
PA3SBEMOB PACTBOPUTENN U XUMUYECKW AKT/BHBIE MOIOLME CPECTBA.

3.3 OBHapyXeHHble MpWU OCMOTPe HeoCTaTKW CriedyeT HEMEANEHHO YCTPaHUTb. JKcnryaTtaums
MOZyMen C NOBPEXAEHNAMI 3anpeLLaeTcs.

3.4 lNposepka paboTocnocobHOCTY MOAYNS NPOM3BOAMTCS COrnacHo 2.3.

4 TeKyWwMih peMOHT

441 Mopgynb MOANEXUT PEMOHTY Yy M3rOTOBWTENS UMW B CEPBUCHOM LIEHTPE W3rOTOBUTENS,
MMELOLLIEM Pa3pELLEHIE N3rOTOBUTENS HA NPOBEAEHNE JaHHOO Biaa pabor.

4.2 JKcnnyaTalUMoHHbIi NepcoHan noTpebuTens JOMKEH NPOWU3BECTU AEMOHTAX MOAYNS U ero
OTMpaBKy Ans PEMOHTA C yKasaHWeM XapaKkTepa HeWUCrpPaBHOCTY.

4.3 Mogynb SIBNSIETCA CMOXHbIM ONEKTPOHHO-TEXHUYECKUM W3AENMEM, MOITOMY He cheayet
[enathb nonbITKM CaMOCTOSATENBHO Pa3obpaTh, OTPEMOHTVPOBATbL N MOAUMULIMPOBATL ErO.

5 XpaHeHue

9.1 XpaHeHwe Ha cknagax SOMKHO NPOU3BOAMTLCS NPY TeMnepaType OKpyXatoLLero Bo3ayxa ot 5
°C 0o 40 °C npu ypoBHe oTHocuTenbHOM BriaxHOCTH T 10 % 0 95 % (6e3 0bpa3oBaHuMs KoHAEHCaTa) Mo
FOCT IEC 61131-2.

5.2 PacnakoBky B 3uMHee BpeMsl CriegyeT MpoW3BOAUTbL TOMbKO B OTamnfMBaeMOM MOMELLEHNM,
npeaBapuTenbHO BbIAEPKaB MOLYNW HE pacrnakoBaHHbIMY B 3TOM NOMELLEHUN He MeHee 6 Y.

9.3 B MecTax xpaHeHus MOZYNEN B OKpYXatoLleM BO3AyXe AOIHKHbI OTCYTCTBOBATb KUCMOTHbIE,
LLENOYHbIe 1 Apyrue arpeccuBHbIe NPUMECH 1 TOKONPOBOASALLASA Mbliflb.

6 TpaHcnopTupoBaHue

6.1 TpaHcnoptuposaHue mogynen no FOCT IEC 61131-2.

6.2 Mogynn MOryT TpaHCMOpTMPOBaTbCs Ha Mboe  paccTosiHue — aBTOMOOMMbHBIM,
KENEe3HOLOPOXHBIM TPAHCMOPTOM U B repMETU3NPOBAHHbIX OTCEKaX CamMOIETOB.

6.3 YcnoBus TpaHCNOpPTUPOBaHUS:

— TemnepaTtypa okpyxatolero Bo3ayxa ot munyc 40 °C go nntoc 70 °C;

— OTHOCUTENbHas BNaxHOCTb Bo3ayxa oT 10 % po 95 % (6e3 0bpa3oBaHMs KOHAEHCaTa);

— BblcoTa Hag yposHeM Mops oT 0 go 3000 wm;

— cBoboAHOE nageHne Ha B6eToHHbIN Non ¢ BbICOTbI 300 MM, YACNO NageHuiA 5.

6.4 [lpn norpy3oyHO-pasrpy304HbIX paboTax M TPaHCMOPTUPOBAHUM SLWMKM HE  [OMKHbI
noaeepratbCst Pe3kMM yaapam W BO3OENCTBUKO aTMOCKEPHbIX 0CagkoB. Cnoco® yknagks SILMKOB B
TPaHCNOPTHOE CPEACTBO AOMKEH UCKIIOYATb UX NEPEMELLEHNE NPY TPAHCMOPTUPOBAHUM.
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7 YTunusauus

7.1 Mogynu He cogepaT OnacHblXx [Ans 340pOBbs NOTpebuTenein n okpyxatwen cpegpl
MaTepuarnos.

7.2 Tocne OKOHYaHWS Cpoka CryxObl (AKCMyaTaumm) MOZYNM HanpaBnstoT Ha YTUAU3ALMIO B
COOTBETCTBUW C NpaBUIamMu yTUnu3aLmm oBbLLenpOMbILLIIEHHBIX OTXOA0B.
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PucyHok A.1 — MabapuTHble pa3mepbl MOZyns

@@.

A.1 3amoK NS KpenneHns Ha MOHTAXHYH Perky OTKPbIBAETCS C MOMOLLbH LUMMLEBON OTBEPTKM

yCTaHaBN1BAEMOMN B OTBEPCTUE HWKHEN YaCTM 3aLLESKN.
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Mpunoxexune b
(MHbopmaLmOoHHOe)
OcobeHHocTH peanu3auum npotokona Modbus

5.1 Mogynb nopaepxusaet pexum paboTbl npotokona Modbus-RTU B kayectBe nogYMHEHHOrO
(slave) ycTpoiicTaa.

B aTomM pexume AaHHble NepeaalnTCcs YMCIOBbIM ABOWYHBIM KOAOM, Kaxgoe cooblieHne
nepefaeTcs HenpepbiBHbIM MOTOKOM. CHHXPOHW3aUMs COOBLLEHU NpoucxoauT no naysam Mexay
co06LLEHNMI B COOTBETCTBMM CO cneumdmkaumen Modicon, Inc.,Industrial Automation Systems.

Tunn4HbIN perm coobLieHns:

Crapt Aapec OyHKLNS [aHHble CRC KoHey

T1-T2-T3-T4 8 but 8 but N x 8 but 16 But T1-T2-T3-T4

B RTU pexume coobLueHne HauMHaeTCs nocne WHTepeana TULWWHBI PaBHOMO BPEMEHW nepeaaum
3,5 crnoBa npw AaHHOW ckopocTu nepefayu. NepebiM nofem nepegaeTtcs agpec YCTponucTaa.

Bcren 3a  nocnegHuM  nepepaBaeMbiM  GaiiToM  Takke  CnegyeT  WHTepBan  TULIMHBbI
NPOZOIIKUTENBHOCTLIO He MeHee 3,5 crnosa (6aiTa). HoBoe cooblleHue B kaHane nepedauqnt SOSHKHO
Ha4YMHaTBCA Mocre 3TOr0 MHTEpBana.

BoamoxHble thopmaTtbl nepeaayn crosa (6anta) gaHHbix B RTU-pexume:

-1 cTapToBbIn OUT;

— 8 BUT gaHHbIX, MagLwmMm 6uTom Bnepes,;

— 1 6ut naputeta (YeT/HeYET); HET BKTa NapuTeTa;

— 1 cTonoBbIN 6UT (€CNK €CTb NApUTET); 2 CTOMOBLIX BUTA (ECNKM HET NapuTeTa).

Mogynem nogaepxusatotcs cnegytowme yHkumv npotokona Modbus:

OyHKUMA «03» — YTeHWe perncTpoB HACTPOEK;

OyHKUMS «04» — YTeHME BXOOHbIX PErUCTPOB;

OyHKUMs «06» — MognmKaLmns OQHOMO PerucTpa;

OyHKUMA «16» — MogudmKaLmMa nocnefoBaTeNbHOCTU PErMCTPOB;

OyHKUMS «68» — nonb3oBaTesbekas PyHKLMS;

BeayLinin MoxeT agpecoBaTbCs TOMbKO K KOHKPETHOMY MOAYIIIO B CETU NO €ro UHANBUAYarbHOMY
agpecy. LnpokoseLyatenbHble 3anpockl, NPeAyCMOTPEHHbIE NpoTokonioM Modbus, He noaaepXMBatoTCS.

['eHepupyeMble MOAYNeM Koabl oLMBOK ykasaHbl B Tabnuue b.1.

Tabnuua b.1 — lNepeyeHb Bo3BpaLLaeMbIx KOAOB OLLIMOOK

Kog Ha3saHve Onucaxue

01 ILLEGAL FUNCTION [MpUHSATLIN KOA YHKUMW HE NOAAEPXKMBAETCS

02 | ILLEGAL DATA ADRESS Apec AaHHbIX YKa3aHHbI B 3anpoce He JOCTyneH

03 | ILLEGAL DATA VALUE BenuunHa, cogepxallascs B nofne [daHHbIX 3anpoca,

SIBNSETCS He 0NYCTMMON BENUYNHOM Ans Moaynst

FAILURE IN ASSOCIATED Owwubka npu obpaboTke 3anpoca

04 DEVICE

Nornyecknin agpec gaHHbIX, JOCTYNHbIX Mo npoTokony Modbus, npefcrasnseT cobomn naTusHavHoe
LECSATUYHOE YMCII0, COOTBETCTBYHOLLEE AMana3oHy UCMONb3yeMbIX PETUCTPOB.

[nana3oHbl agpecoB MHGOPMALMOHHBIX OBOBEKTOB, TUMbl JaHHLIX W COOTBETCTBYHOLLME (DYHKLMM
[o0CTyna npueeaeHsl B Tabnuue b.2.

lMonopobHas kapTa NoNb30BaTENbCKUX PEMUCTPOB NpuBeaeHa B Tabnuue b.3.
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Tabnuua 6.2 — Agpeca, Tvnbl AaHHbIX 1 COOTBETCTBYOLME dhyHKUMKM gocTyna Modbus

JNornyeckuin

anpec Tun gaHHbIX ®yHkuma Modbus
20001 Peructp paspeLueHus 3anucu 06, 16(68) - 3anncb
30000..30008 Pernctpbl naeHTudukaLmm 04 — yTeHue

30019..30024 Peructpbl  BXogHblx  Tekywux | 04 — yteHune
3HaYeHu NnapameTpoB

45000..45004 Perucrpel koHpurypauum | 03 — yteHune
WHTEpeiica moayns 06, 16 - 3anncb

45008..45039 Peructpbl KoHurypauum mogyns | 03 — yteHue
06, 16 - 3anucb

Tabnuua 5.3 — KapTa nonb3oBaTenbCkMX perncTpoB Moayns

Appec | [octyn MNapameTp
1 2 3
CnyxebHble perucTpbl
20001 | W | Peructp paspelueHust 3anucit B pervcTpbl KoHurypaLn'

! 3anuch B gaHHbIn pernctp croBa OxA55A oTKpbiBaeT JOCTYN ANst 3anucy PErucTpoB KOHMMrypauum
(45xxx) Ha Bpems 60 c.

PerncTpbl nagHTUGMKaLMM (NacnopT Moayns)

30000 R Tun mogyns

30001 R Bepcus BIMO

30002 R KOHCTPYKTUBHOE UCMOMHEHWE MOy

30003 R 3aBO/CKON HOMED

30004 R [lata npou3BoacTBa, crapLini (CT.) 6anT - mecsau, Mnagwui (Mn.) 6anT - rog
30005 R Bepcus MeTponornyecky 3Ha4MMon YacTu Nporpammbl

30006 R CRC mMeTponornyeckm 3Ha4Mmomn YacTtu nporpaMmbl

30007 R Tun BXOAHOTrO CUrHana, no KaHasbHo:

0000- Pt100 ca=0,00385°C;
0001- 100 M [Pt (391) 100] ¢ a =0,00391 °C*;
0010- 100 Mca=0,00428 °C,
0100- 50 M ¢ a=0,00428 °C-;
0110- 100Hca=0,00617 °C;
0111- Pt50 ca=0,00385 °CH;
1000 - 50 I[Pt (391) 50] ¢ 2=0,00391 °C-;
1001 - rp. 23 ¢ «=0,00426 °C;
1010 - rp. 21 ¢ @=0,00391 °C-
DO...D3 - kaHan-1
D4...D7 - kaHan-2
D8...D11 - kaHan-3
D12...D15 — kaHan-4

30008 R Tun BXoaHOro curHana, no kaHanbHo:
DO...D3 - kaHan-5

D4...D7 - kaHan-6

D8...D11 - peseps

D12...D15 — peseps
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[Mpogomkexune Tabnnupl 5.3

2

| 3

Per1cTpbl TEKyLMX 3HAYEHUIA BXOAHBIX MapamMeTpoB MOAys

30019

Kanan-1 3HavyeHue Temnepatypsbl, n-0,1 °C

30020

KaHan-2 3HayeHne Temnepatypsl, n:0,1 °C

30021

Kanan-3 3HayeHue Temnepatypsbl, n-0,1 °C

30022

KaHan-4 3HaveHne Temnepatypsl, n-0,1 °C

30023

KaHan-5 3Havyenue Temnepatypsbl, n-0,1 °C

30024

A 0|0 |20 |0

KaHan-6 3HayeHne Temnepatypsl, n:0,1 °C

PeFVICprI COCTOAHUA MOAYyN4, KaHanoB N NHOMKaLUN

30027

X

Peructp-Cratyc mogyns

DO - neperpyska kaHana

D1 — aBapus kaHana

D2 - npeBblLLeHa TemnepaTypa Mogyns
D3 — n3meHeHa HacTpoiika nonb3oBatesns
D4 - owwmbka namatn CPU

D5 - peseps

D6 — owwmbka faHHbIX Ha npreme

D7 - owwmbka kommyHukaumm CRC

D8 — 6bIn WwrpokoBeLyaTeNbHbIA 3anpoc
D9 — 6bIn nepepbIB NUTAHKS

30028

Pernctp ownbok, no KaHarbHo:
00 - wraTHas paboTa;
01 - 0bpebIB Lenw TOKa;
10 — neperpyska;
11 — aBapus

D1, DO - kaHan-1

D3, D2 - kaHan-2

D5, D4 - kaHan-3

D7, D6 - kaHan-4

D9, D8 - kaHan-5

DB, DA - kaHan-6

DD, DC - peseps

DF, DE - peseps

30030

Temnepatypa Mogyns (npoueccopa), n-0,1 °C

30031

KaHan-1-16 WHgukaums kaHanos
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[Mpogomkexune Tabnnupl 5.3

1 | 2 | 3

Pernctpbl naeHTUdMKaLmmM kaHanoB Moayns (PerncTpoBbIn JOCTYN)

30040 R Tun BXOOHOro curHana kadan 1:

0- Pt100ca=0,00385°CH,

1- 100 M [Pt (391) 100] ca=0,00391 °C-;
2- 100 Mca=0,00428 °C;

3- 100Mca=0,00426 °C;

4 - 50 Mc a=0,00428 °C-;

5- 50 Mc a=0,00426 °C;

6- 100Hca=0,00617 °C;

7- Pt50ca=0,00385°CH;

8- 50M[Pt(391) 50] ¢ «=0,00391 °C-';
9- rp.23 ca=0,00426 °CH,

10- rp.21 ¢ a=0,00391 °C

15— conpotuenenme 20...400 Om

30041 R Tun BXOAHOTO CUrHana kaHan 2
30042 R Tun BXOOHOroO curHana kadan 3
30043 R Tun BXOAHOTO cuUrHana kaHan 4
30044 R Tun BXOOHOrO curHana kaHan 5
30045 R Tun BXOAHOTO CUrHana kaHan 6

Per1cTpbl COCTOSHUS KaHaroB (Per1cTpoBblil 10CTyn)

30048 R Owwnbku kaHana 1:

0 — wraTHas paborta;
1 — 06pbIB Lienu Toka;
2 — neperpyska;

3 — aBapus

30049 R Owwnbkn kaHana 2
30050 R Ownbku kaHana 3
30051 R Owwnbkn kaHana 4
30052 R Ownbkun kaHana 5
30053 R Owwnbkn kaHana 6

PerucTpbl KOHUrypaumm uHtepgenca

45000 R/IW Appec B cetn Modbus, 1...247

45001 R/IW CkopocTb 0bmeHa faHHbIMK? — 24, 48,96, 144, 192, 384, 576, 1152, 2304

45002 R/IW YeTHocTb: 0 = Het, 1 = even, 2 = odd

45003 RIW KonwnuecTso cton-6ut, 1 = 1 cton-6mT, 2 = 2 cTon-0MT

45004 R/W | CeteBon TanmayT3

2 PeanbHas ckopocTb 0OMeHa paBHa YCTaHOBIEHHOMY 3HaYeHWI0, YMHOXeHHOMY Ha 100.

Hanpumep, ans ckopoctn 115200 6ut/c Heobxoanmo ycTaHOBUTL 3HaueHne 1152.

3 OtcyTCcTBYE 0bpaLLeHnil K Mogynto Borblue CeTEBOroO TaiMayTa, Bbi3biBaeT BKMKOYEHWe uHankaTopa Er1.
Ecnu 3Ha4eHmMe B perncTpe paBHO HyIK, TO YKasaHHbIE AENCTBUS He BbIMOMHAKTCS.
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[Mpogomkexune Tabnnupl 5.3

1 | 2 | 3
Peructpbl KOHUrypaLmm kaHanos

45008 R/W | HacTpoitka gocTyna k peructpam KoHurypawmm,

DO = 0 - TpebyeTcs 3anuck B pervctp 20001 (HacTpomka no-ymonyanuo), DO = 1 -
He TpebyeTcs 3anuchb

45009 R/W | Peructp macku onpoca KaHanoB - BKIKOYEH WK BbIKMKOYEH onpoc (1 - BKMoYeH, 0 —
BblknoveH, oT 0 po 5-ro Gura). [lpu BbIKMIOYEHMM KaHama M3 omnpoca
NPONOPLMOHANbHO YMeHbLIAeTCs BpeMs npeobpa3oBaHus BCEX KaHarmoB.

45010 R/W | MuHumaneHoe paboyee 3HayeHne conpotueneHus (OM), Hke KOTOPOro
WHOMLMPYETCS  aBapus  «KOpPOTKOE  3aMblkaHMe B LUenu»  (CBEToamoA
COOTBETCTBYIOLLETO KaHana muraert ¢ nepuogom 1,5 ¢ u roput Er2)

45011 R/W | MakcumanbHoe pabovee 3HauyeHue conpoTtuBnenuss (Om), Bbile  KOTOPOro
NHOUUMPYETCS aBapust «obpbIB B Lienn» (CBETOAMOL COOTBETCTBYHOLLETO TOKOBOTO
kaHana muraer c nepuogom 0,5 ¢ u ropur Er2)

45016 R/IW Tun BXOOHOrO curHana, nokaHamnbHo:

0000 - Pt 100 ca=0,00385 °C,
0001 - 100 M [Pt (391) 100] c a = 0,00391 °C-1;
0010- 100 M ca=0,00428 °C;
0100- 50 M ¢ =0,00428 °C,
0110- 100Hca=0,00617 °C-;
0111- Pt50 c a=0,00385 °C;
1000 — 50 I[Pt (391) 50] ¢ «=0,00391 °C-
1001 - rp. 23 ¢ «=0,00426 °C*;
1010 - rp. 21 ¢ «=0,00391 °C-1

DO...D3 - kaHan-1

D4...D7 - kaHan-2

D8...D11 - kaHan-3

D12...D15 - kaHan-4

45017 R/W | Tun BXxogHoro curHana, nokaHanbHo:

DO...D3 - kaHan-5

D4...D7 - kaHan-6

D8...D11 - peseps

D12...D15 - peseps

45034 R/W | KaHan-1 Bpems cunbtpaumm, n-0,01 ¢

45035 R/W | KaHan-2 Bpems cunbtpaumm, n-0,01 ¢

45036 R/W | KaHan-3 Bpems cdunbtpaumm, n-0,01 ¢

45037 R/W | KaHan-4 Bpems cunbtpaumm, n-0,01 ¢

45038 R/W | KaHan-5 Bpems cunbtpaumm, n-0,01 ¢

45039 R/W | KaHan-6 Bpems cdunbtpaumm, n-0,01 ¢

PerncTpbl KOHUrypauum kaHanos (perncTpoBblit 4OCTYN)

45060 R/W | Tun BxogHoro curHana kaHan 1 (aHanormyHo 30040...30045)

45061 R/W | Tun BxogHOro curHana kaHan 2

45062 R/IW Tun BXogHOro curHana kaHan 3

45063 R/W | Tun BxogHOro curHana kaHan 4

45064 R/IW Tun BXOOHOrO CUrHana kaHan 5

45065 R/W | Tun BxogHoro curHana kaHan 6
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Peructpbl xpaHeHus B ananasoHe agpecos oT 45000 o 45039 3aluuiieHbl 0T owrnboYHON 3anucm.
Mepen ux Mmoaudukaumein HeobXoAMMO CHayana C MOMOLLbI, HE CTaHAAPTWU30BaHHOW (yHKUMM 68
3anucatb B cnyxebHblit pernctp 20001 knoveBoe cnoBo OxA55A (chopmaT doyHKUMM 68 aHanoruyeH
yHKUM 16). OyHKUMS 68 paspeluaeT TONMbKO OAHY KOMaHAY 3anucu CreayroLlyio HenocpeaCcTBEHHO 3a
HeMn.

Mpumep 1: Heobxoanmo nameHuTb agpec yctpoirctea ¢ 03 Ha 05

1. BeinomnHsiem yHKuuio 68:

3anpoc: 03 44 4E 21 00 01 02 A5 5A E8 21

Oteet: 0344 4E 21 0001 76 C5

2. Mamensiem agpec yctporctea ¢ 03 Ha 05 cyHKumen 6:
3anpoc: 03 06 AF C8 00 05 E8 C1

Orteet: 03 06 AF C8 00 05 E8 C1

Mpumep 2: Heobxoaumo ycTaHoBUTL MoZyrio ¢ agpecom 05 ckopocTb obMeHa AaHHbIMu 19200
out/c B hopmate 8N1 (YeTHOCTb — HET, KOMUYECTBO CTON-6UT - 1).

1. BeinomnHsiem yHKumio 68:

3anpoc: 0544 4E 21 00 01 02 A5 5A C3 81

OtBert: 0544 4E 21 00 01 76 A3

2. YcTaHaBnMBaeM napameTpbl 0OMeHa AaHHbIMU:
3anpoc: 05 10 AF C9 00 03 06 00 CO 00 00 00 01 CE DO
Oteet: 05 10 AF C9 00 03 70 A6

[ns npuMeHeHMs HacTpoek B pernctpax xpaHenus (FLASH-namsTb) He0BXoauMo OTKIHOYUTL M
CHOBA BKIOYNTb NUTAHWE MOAYIIS.
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5.2 MNpumeps! popmmrposanus gyHkumn Modbus RTU
5.2.10yHkuna-3 (03h) - Read Holding Register (4utaeT oguu unu rpynny Holding perucTpos)

m 3anpoc m OtBeT

Apnpec BejoMoro 01 Agnpec BejoMoro 01
OyHKUMSA 03 OYHKUMS 03
Anpec peructpa (cT.) 00 Kon-Bo 6ant 04
Anpec peructpa (mn.) 05 KoadbdpmumeHt KT (cT.) 00
Kon-Bo permcTpos CT. 00 KoadhdomumeHT K1 (Mn1.) 0A
Kon-Bo peructpos mn. 02 KoadpdpmumeHT K (cT.) 00
CRC D4 KoadbdomumeHT KH (Mn1.) 14
CRC 0A CRC DA

CRC 3E

B atom npumepe ¢ agpeca 0005h cunTbIBAKOTCS ABA PETUCTPA XPaHEHNS.

3anpoc cneunguumMpyeT HavamnbHbI PETUCTP U KONUYECTBO PETUCTPOB AMS YTEHNS.
[laHHble perncTpoB B OTBETE NepeaatoTcs kak 2 6aiTa Ha perucTp.

b5.2.2 ®yHkums-4 (04h) - Read Input Register (untaet ogun unu rpynny Input peructpos)

m 3anpoc m OTBET

Apnpec Begomoro 01 Appec BeoMOro 01
OyHKUMSA 04 OYHKUMS 04
Anpec peructpa CT. 00 Kon-Bo 6ant 04
Apgpec perucTpa mn. 01 3HayeHne napameTtpa cT. banT 13
Kon-Bo permcTpos CT. 00 3HayeHve napameTpa mi. 6ant 88
Kosi-Bo peructpos mn. 02 3HayeHve napameTpa crt. bant 00
CRC 20 3HayeHve napameTpa mi. 6ant 64
CRC 0B CRC 7E

CRC C1

B atom npumepe ¢ agpeca 0001h cumTbiBaOTCSA ABa BXOAHBIX PErMCTpa

5.2.3 ®yHkumsa-16 (10h) - Preset Multiple Register (MHuUManu3npyeT nocrnegoBaTenbHOCTb
PerucTpos)

m 3anpoc m OtBeT

Agpec BeJOMOro 01 Agnpec BeoMoro 01

OyHKLMA 10 OyHKUMS 10

Appec perucTpa CT. 00 Agpec peructpa CT. 00

Anpec peructpa M. 1B Agpec peructpa M. 1B

Kon-Bo permcTpos cr. 00 Kon-Bo permcTpos CT. 00

Kon-Bo pernctpos M. 02 Kon-Bo permcTpos M. 02

Kon-Bo Gaut 04 CRC 31

MunnmcekyHabl (cT.) 15 CRC CF
(Mn.) 0A

Yacbl 04

MuHyTbI 0C

CRC 95

CRC DB

HauunHas ¢ agpeca 001Bh nHuumanusmpyoTcs aga peructpa
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Mpunoxexune B

Tabnuubl HOMUHANBHON CTaTUYECKON XapaKTEPUCTUKM Ans Tepmonpeobpa3oBaTeneil ConpOTMBNEHNS

Tabnuya B.1 - HomuHanbHas craTuyeckas XapakTepucTuka Ans MefHbIX TepmonpeobpasoBaTenen
CONPOTUBNEHUS U YyBCTBUTENbHbIX 9nemeHToB p.23 (Ro=53 Om) «=0,00426 °C-! gna AamanasoHa
Temnepatyp oT muHyc 50 °C go nntoc 180 °C

ConpoTtusnenne TC npu Temnepatype t, Om

L°c 0 -1 -2 -3 -4 -5 -6 -7 -8 -9
-50 41,71 - - - - - - - - -
-40 43,97 43,74 43,52 43,29 43,07 42,84 42,61 42,39 42,16 41,94
-30 46,23 46,00 45,78 45,55 45,32 4510 44 87 44,65 44,42 44,20
-20 | 48,48 | 48,26 | 48,03 | 47,81 | 4758 | 47,36 | 47,13 | 46,90 | 46,68 | 46,45
-10 50,74 50,52 50,29 50,07 49,84 49,61 49,39 49,16 48,94 48,71
-0 5300 | 52,77 | 52,55 | 52,32 | 52,10 | 51,87 | 51,65 | 51,42 | 51,19 | 50,97
t,°C 0 1 2 3 4 5 6 7 8 9

0 5300 | 53,23 | 53,45 | 53,68 | 5390 | 54,13 | 54,36 | 54,58 | 54,81 | 55,03
10 5526 | 55,48 | 55,71 | 5594 | 56,16 | 56,39 | 56,61 | 56,84 | 57,06 | 57,29
20 5752 | 57,74 | 57,97 | 58,19 | 5842 | 58,65 | 58,87 | 59,10 | 59,32 | 59,55
30 59,77 | 60,00 | 60,23 | 60,45 | 60,68 | 60,90 | 61,13 | 61,35 | 61,58 | 61,81
40 62,03 62,26 62,48 62,71 62,93 63,16 63,39 63,61 63,84 64,06
50 64,29 64,52 64,74 64,97 65,19 65,42 65,64 65,87 66,10 66,32
60 66,55 66,77 67,00 67,22 67,45 67,68 67,90 68,13 68,35 68,58
70 68,81 69,03 69,26 69,48 69,71 69,93 70,16 70,39 70,61 70,84
80 71,06 71,29 71,51 71,74 71,97 72,19 72,42 72,64 72,87 73,09
90 73,32 73,55 73,77 74,00 74,22 74,45 74,68 74,90 75,13 75,35
100 75,58 75,80 76,03 76,26 76,48 76,71 76,93 77,15 77,38 77,61
110 77,84 78,06 78,29 78,51 78,74 78,97 79,19 79,42 79,64 79,87
120 80,09 80,32 80,55 80,77 81,00 81,22 81,45 81,67 81,90 82,13
130 82,35 82,58 82,80 83,03 83,26 83,48 83,71 83,93 84,16 84,38
140 84,61 84,84 85,06 85,29 85,51 85,74 85,96 86,19 86,42 86,64
150 86,87 87,09 87,32 87,54 87,77 88,00 88,22 88,45 88,67 88,90
160 | 89,13 | 89,35 | 89,58 | 89,80 | 90,03 | 90,25 | 90,48 | 90,71 | 90,93 | 91,16
170 | 91,38 | 91,61 | 91,83 | 92,06 | 92,29 | 92,51 | 92,74 | 9296 | 93,18 | 93,42
180 | 93,64 - - - - - - - - -
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Tabnuua B.2 - HomuHanbHas ctaTnyeckas XapakTepucTika Ans nnaTuHOBbIX TepmonpeobpasoBatenei
CONPOTUBNEHUS U YyBCTBUTENbHbIX 9nemeHToB p.21 (Ro=46 Om) «=0,00391 °C-! gna AamanasoHa
Temnepatyp oT muHyc 200 °C go nntoc 650 °C

Conpotusnexve TC npu Temnepatype t, Om

L¢3 —1 —2 -3 ) ~5 6 -7 -8 =9

200 | 7,95

-190 | 9,9 9,76 9,56 9,36 9,16 8,96 8,75 8,55 8,35 8,15

-180 | 11,95 11,75 | 11,55 | 11,36 | 11,16 10,96 10,76 10,56 10,36 | 10,16

-170 | 1393 | 13,73 | 13,54 | 13,34 | 13,14 12,94 12,75 12,55 12,35 | 12,15

-160 | 1590 | 1570 | 15,50 | 15,31 | 15,11 14,92 14,72 14,52 14,33 | 14,13

-150 | 17,85 1765 | 17,46 | 17,26 | 17,07 16,87 16,68 16,48 16,29 | 16,09

-140 | 19,79 | 1959 | 19,40 | 19,21 | 19,01 18,82 18,63 18,43 18,24 | 18,04

130 | 21,72 | 21,52 | 21,33 | 21,14 | 20,95 20,75 20,56 20,37 20,17 | 19,98

-120 | 2363 | 2344 | 2325 | 23,06 | 22,87 22,68 22,48 22,29 2210 | 21,91

110 | 2554 | 2535 | 2516 | 24,97 | 24,78 24,59 24,40 24,21 24,02 | 23,82

-100 | 2744 | 2725 | 27,06 | 26,87 | 26,68 26,49 26,30 26,11 25,92 | 25,73

90 | 2933 | 2914 | 28,95 | 28,76 | 28,57 28,38 28,19 28,00 27,82 | 27,63

-80 | 31,21 31,02 | 30,83 | 30,64 | 30,45 30,27 30,08 29,89 29,70 | 29,51

-70 | 33,08 | 3289 | 32,70 | 32,52 | 32,33 32,14 31,96 31,77 31,58 | 31,39

60 | 3494 | 3476 | 34,57 | 34,38 | 34,20 34,01 33,83 33,64 33,45 | 33,27

-50 | 36,80 | 3662 | 36,43 | 36,24 | 36,06 35,87 35,69 35,50 3532 | 3513

-40 | 3865 | 3847 | 38,28 | 38,10 | 37,91 37,73 37,54 37,36 3717 | 36,99

-30 | 4050 | 40,31 40,13 | 39,95 | 39,76 39,58 39,39 39,21 39,02 | 38,84

20 | 4234 | 4215 | 41,97 | 41,79 | 41,60 41,42 41,24 41,05 40,87 | 40,68

10 | 4417 | 4399 | 43,81 | 43,62 | 43,44 43,26 43,07 42,89 42,71 | 42,52

0 46,00 | 4582 | 45,63 | 4545 | 4527 45,09 44,90 44,72 44,54 | 44,35

t,°C 0 1 2 3 4 5 6 7 8 9

0 46,00 | 46,18 | 46,37 | 46,55 | 46,75 46,91 47,09 47,28 47,46 | 47,64

10 47,82 | 48,01 | 48,19 | 48,37 | 48,55 48,73 48,91 49,09 49,28 | 49,46

20 4964 | 4982 | 50,00 | 50,18 | 50,37 50,55 50,73 50,91 51,09 | 51,27

30 5145 | 51,63 | 51,81 | 51,99 | 52,18 52,36 52,54 52,72 52,90 | 53,08

40 53,26 | 53,44 | 53,62 | 53,80 | 53,98 54,16 54,34 54,52 54,70 | 54,88

50 55,06 | 55,24 | 55,42 | 55,60 | 55,78 55,96 56,14 56,32 56,50 | 56,68

60 56,86 | 57,04 | 57,22 | 57,39 | 57,57 57,75 57,93 58,11 58,29 | 58,47

70 58,65 | 58,83 | 59,00 | 59,18 | 59,36 59,54 59,72 59,90 60,07 | 60,25

80 60,43 | 60,61 60,79 | 60,97 | 61,14 61,32 61,50 61,68 61,86 | 62,04

90 62,21 62,39 | 62,57 | 62,74 | 62,92 63,10 63,28 63,45 63,63 | 63,81

100 | 6399 | 64,16 | 64,34 | 64,52 | 64,70 64,87 65,05 65,22 65,40 | 65,58

110 | 6576 | 6593 | 66,11 | 66,28 | 66,46 66,64 66,81 66,99 67,16 | 67,34

120 | 67,52 | 67,69 | 67,87 | 68,05 | 68,22 68,40 68,57 68,75 68,93 | 69,01

130 | 6928 | 6945 | 69,63 | 69,80 | 69,98 70,15 70,33 70,50 70,68 | 70,85
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MpogomxeHue Tabnuupl B.2

. Conpotuenenne TC npu Temnepartype t, Om

L°C g 1 2 3 4 5 6 7 8 9

140 71,03 71,20 71,38 | 71,55 | 71,73 | 71,90 | 72,08 | 72,25 72,43 | 72,60
150 72,78 72,95 73,12 | 73,30 | 73,47 | 73,65 | 73,82 | 74,00 7417 | 74,34
160 74,52 74,69 74,87 | 75,04 | 7521 | 75,39 | 7556 | 75,73 75,91 76,08
170 76,26 76,43 76,60 | 76,77 | 76,95 | 7712 | 77,29 | 7747 77,64 | 77,81
180 77,99 78,16 78,33 | 78,50 | 78,68 | 78,85 | 79,02 79,19 79,37 79,54
190 79,71 79,88 80,05 | 80,23 | 80,40 | 80,57 | 80,75 | 80,92 81,09 | 81,26
200 81,43 81,60 81,78 | 81,95 | 82,12 | 82,29 | 82,46 | 82,63 82,81 82,98
210 83,15 83,32 8349 | 8366 | 8383 | 84,00 | 84,18 84,35 84,52 84,69
220 84,86 85,03 8520 | 85,37 | 8554 | 8571 | 85,88 86,05 86,22 86,39
230 86,56 86,73 86,90 | 87,07 | 87,24 | 8741 | 87,58 87,75 87,92 88,09
240 88,26 88,43 88,60 | 88,77 | 8894 | 89,11 | 89,28 89,45 89,62 89,79
250 89,96 90,12 90,29 | 90,46 | 90,63 | 90,80 | 90,97 91,14 91,31 91,48
260 91,64 91,81 91,98 | 92,15 | 92,32 | 9249 | 92,66 92,82 92,99 93,16
270 93,33 93,50 93,66 | 93,83 | 94,00 | 9417 | 94,33 94,50 94,67 94,84
280 95,00 95,17 95,34 | 95,51 95,67 | 9584 | 96,01 96,18 96,34 96,51
290 96,68 96,84 97,01 97,18 | 97,34 | 97,51 | 97,68 97,84 98,01 98,18
300 98,34 98,51 98,68 | 98,84 | 99,01 | 99,18 | 99,34 99,51 99,67 99,84
310 | 100,01 100,17 | 100,34 | 100,50 | 100,67 | 100,83 | 101,00 | 101,17 | 101,33 | 101,50
320 | 101,66 101,83 | 101,99 | 102,16 | 102,32 | 102,49 | 102,65 | 102,82 | 102,98 | 103,15
330 | 103,31 103,48 | 103,64 | 103,81 |103,97 | 104,14 | 104,30 | 104,46 | 104,63 | 104,79
340 | 104,96 105,12 | 105,29 | 105,45 | 105,61 | 105,78 | 10594 | 106,11 | 106,27 | 106,43
350 | 106,60 106,76 | 106,92 | 107,09 | 107,25 | 107,42 | 107,58 | 107,74 | 107,90 | 108,07
360 | 108,23 108,39 | 108,56 | 108,77 | 108,88 | 109,05 | 109,21 | 109,37 | 109,54 | 109,70
370 | 109,86 110,02 | 110,19 | 110,35 | 110,51 | 110,67 | 110,83 | 111,00 | 111,16 | 111,32
380 | 11148 111,65 | 111,81 | 111,97 | 11213 | 11229 | 11246 | 112,62 | 112,78 | 112,94
390 | 113,10 11326 | 11343 | 11359 | 113,75 | 113,91 | 114,07 | 11423 | 114,39 | 114,56
400 | 114,72 114,88 | 11504 | 11520 |11536 | 11552 | 11568 | 11584 | 116,00 | 116,16
410 | 116,32 116,48 | 116,64 | 116,80 |116,97 | 117,13 | 117,29 | 11745 | 117,61 | 117,77
420 | 117,93 118,09 | 118,25 | 11841 | 118,57 | 118,73 | 118,89 | 119,04 | 119,20 | 119,36
430 | 119,52 119,68 | 119,84 | 120,00 |120,16 | 120,32 | 120,48 | 120,64 | 120,80 | 120,96
440 | 121,11 12127 | 12143 | 121,59 [ 121,75 | 121,91 | 122,07 | 122,23 | 122,38 | 122,54
450 | 122,70 122,86 | 123,02 | 123,18 | 123,33 | 123,49 | 123,65 | 123,81 123,96 | 124,12
460 | 124,28 124,44 112460 | 124,76 | 124,91 | 125,07 | 12523 | 12539 | 12554 | 125,70
470 | 125,86 126,02 | 126,17 | 126,33 | 126,49 | 126,64 | 126,80 | 126,96 | 127,11 | 127,27
480 | 127,43 127,58 | 127,74 | 127,90 | 128,05 | 128,21 | 128,37 | 128,52 | 128,68 | 128,84
490 | 128,99 129,14 129,30 | 129,46 | 129,61 | 129,77 | 129,92 | 130,08 | 130,23 | 130,39
500 | 130,55 130,70 | 130,86 | 131,02 | 131,17 | 131,33 | 131,48 | 131,63 | 131,79 | 131,95
510 | 132,10 132,26 | 132,41 | 132,57 |132,72 | 132,88 | 133,03 | 133,19 | 133,34 | 133,50
520 | 133,65 133,81 133,96 | 134,12 | 134,27 | 134,43 | 134,58 | 134,73 | 134,89 | 135,04
530 | 135,20 135,35 | 13550 | 13566 | 13581 | 13597 | 136,12 | 136,27 | 136,43 | 136,58
540 | 136,73 136,89 | 137,04 | 137,19 | 137,35 | 137,50 | 137,65 | 137,81 137,96 | 138,11
550 | 138,27 138,42 | 138,57 | 138,73 | 138,88 | 139,03 | 139,18 | 139,33 | 139,48 | 139,64
560 | 139,79 139,94 | 140,10 | 140,25 | 140,40 | 140,55 | 140,70 | 140,86 | 141,01 | 141,16
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MpogomxeHune Tabnuupl B.2

. ConpoTtusnexve TC npu Temnepatype t, Om
L°C g 1 2 3 4 5 6 7 8 9
570 | 14132 | 14147 [14162 | 14177 [ 141,92 | 142,07 | 142,22 | 142,37 | 142,53 | 142,68
580 | 142,83 | 142,98 [14313 | 14328 |143.44 |14359 |14374 | 14389 | 144,04 | 144,19
500 | 144,34 | 14449 [14464 | 14479 [14494 | 14509 | 14524 | 14540 | 14555 | 145,70
600 | 14585 | 146,00 | 146,15 | 146,30 | 146,45 | 146,60 | 146,75 | 146,90 | 147,05 | 147,20
610 | 147,35 | 14750 | 147,65 | 147,80 | 147,95 | 148,10 | 148,24 | 148,39 | 148,54 | 148,69
620 | 148,84 | 14899 | 14914 | 149,29 | 149,44 | 149,59 | 149,74 | 149,89 | 150,03 | 150,18
630 | 150,33 | 150,48 |150,63 | 150,78 | 150,93 | 151,07 | 151,22 | 151,37 | 151,52 | 151,67
640 | 151,81 151,96 | 152,11 | 152,26 | 152,41 | 152,55 | 152,70 | 152,85 | 153,00 | 153,15
650 | 153,30 - - - - - - - - -
30 30-01-2024 v14 PykoBOACTBO MO 3KCMyaTauum
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