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Hacrosiiee pykoBOACTBO MO AKCIUTyaTallid PacHpOCTpaHseTCss Ha mpeoOpa3oBaTeNy JaBlICHUS
n3mepurenbabie C/IB ¢ mudpoBbiM BeixoaHbIM curHaioM (opmata RS485 pa3nuuHbIX KOHCTPYKTHBHBIX
UCTIOJIHEHUH (B JanbpHEHIeM — mpeodpa3oBarTein), COACPKHUT CBeICHHs 00 YCTPOUCTBE U MPUHLIUTIE PAOOTHI
npeoOpa3oBaTesiei, TEXHUYECKHE XapaKTEPUCTUKU W JIPYTHE CBEICHHS, HEOOXOIUMBIC UIS TPaBUIBHOM
OKCIUTyaTauy (MCIOJIb30BaHMs, XPAaHCHHS M TEXHHUECKOTO O0CITY)KHBaHMsI) TPeoOpa3oBaTesei.

1 OIIMCAHHUE U PABOTA

1.1 Ha3znauyenue

1.1.1TIpeoGpa3oBaTenu mpeaHazHaueHBbI Uil HEMPEPBHIBHOTO MPEOOpa3oBaHMsI 3HAUCHUS N3MEPSIEMOTO
napameTrpa — JaBjeHHs aOCOJIOTHOIO, U30BITOUHOrO, pa3peKeHMsl, AaBICHUA-Pa3pekKEHUs Ta30B, MApoOB,
[apora3oBbIX M ra30BBIX CMECEH (B TOM 4HMCIIEe Ta3000pa3HOro KHCIOPOJa M KHUCIOCOIACPKAIINX Ta30BBIX
cMecell) M HEKPUCTAUIU3YIOIUXCs, HE 3aTBEPAEBAIOLIMX JKUAKOCTEH (B TOM 4HCIIE Macia, TU3EJIbHOIO
TOILJINBA, Ma3yTa, KEpOCHHA, OCH3HMHA, BOJIOPO/1a) B LU(POBOM BBIXOAHOM curHai npu gasneHuu a0 100 MIla.

OO6nacTe MpuUMeHeHHs peodpazoBaTeaeil — CUCTEMbl KOHTPOJIS, aBTOMATUYECKOT0 PEryJIMPOBAaHUS U
yuéTa B pa3jIMUHBIX OTPAC/IAX IPOMBIIUIEHHOCTH, KOMMYHAaJIbHOM XO3SIIICTBE M Ha TPAHCIIOPTE, a TAKXKE B
CYJIOBBIX U KOpaOeJbHbIX CHCTEMaX.

1.1.2I1peoGpazoBarenu otHOCATCS K m3nenmusm ['CIT (IocymapcTBeHHass cuCTeMa MPOMBIIUICHHBIX
IprOOPOB U CPE/ICTB ABTOMATU3ALINN).

1.1.3TIpeoOpa3oBaren  OTHOCATCS K  HM3ACITUSM  OJHOKAaHAIBHBIM, OJHO(PYHKIIMOHAIBHBIM,
BOCCTaHABJIMBAEMbIM U PEMOHTUPYEMBIM TOJIBKO B YCIOBUAX MPEANPUATHI-U3TOTOBUTEIIS.

1.1.4KoHCcTpyKuMsT M TIOKPBITHE NpeoOpa3oBaresiell 00eCcneunBalOT yCTOMYMBOCTD K MaciaM H
MOIOIIIM BELIECTBAM.

1.151lo ycToWYyMBOCTH K MEXAaHUYECKMM  BO3JICUCTBHSAM  IIpeoOpa3oBaTeNM  SIBISIIOTCA
BUOpPOYCTONYMBBIMU U COOTBETCTBYIOT:

— nmo T'OCT P 52931 koncrpykruBHele wucnosnnenus K00, K02, K04, KO5 coorercTByIOT
kinaccupukanuonHod rpynne G2 W BO3IEHCTBHIO MHOTOKPATHBIX MEXaHWYECKHX YAApOB NPU MHUKOBOM
3HaUYeHUH yjaapHoro yckopenus 98 m/c? (10g) m mmurensHocTH 2-50 Mc, TIpeo6pa3oBaTeNd OCTalbHBIX
KOHCTPYKTHUBHBIX HCIIOJTHEHUH COOTBETCTBYET rpymie V2,

—mno OCT 32.146 — rpynne MM1.

1.1.6 Tlo ycTOMYMBOCTH K KIIMMATUYECKUM BO3JIEHCTBUSAM MPpeoOpa3oBaTeNid B 3aBUCUMOCTH OT BHJA
VCIIOJIHEHUS COOTBETCTBYIOT:

—10 'OCT 15150 rpynnam YXJI3.1, ¥2, T3, TB2, TB4, YXJI4.2, OM4, OMS;

—1no0 OCT 32.146 rpynnam K6, K7.

1.1.7 Tlo ycTOMYMBOCTH U TPOYHOCTH K BO3ACHCTBHUIO TEMIIEPATYP OKPYKAIOIIEH CPEJIbI U BIAKHOCTH
npeoOpaszoBarenu otHocsATes k rpynnam Cl, C4 mo I'OCT P 52931.

1.1.8 TIIpeoOpa3oBareny BBITOTHSIIOTCS KaK B OJHOIPEIECIHHOM, TaK W BO MHOTOINPEICTHEHOM
UCIIOJHEHUH. /{7151 MHOTOIIPEIEIbHOTO UCIIOJIHEHUS CYIIECTBYET BO3MOXHOCTD 3a/laHUs 10 TPEX MPENEIIOB
U3MepeHus, 6arogaps yeMy npeoOpa3zoBaTesin MOAIEP)KUBAIOT BHICOKYIO TOYHOCTh U3MEPEHHS B IIMPOKOM
JIana3oHe BXOHBIX JaBJICHHM.

1.1.9 TIpeoOpa3oBarenu He COAEPKAT MATEPUAIIOB U BEIIECTB, BPEAHBIX B 9KOJIOTHYECKOM OTHOIICHUH
JUIS YelloBeKa M OKpYXKarolleil cpebl, MOATOMY IpH KCILUTyaTaluu (IPUMEHEHUH ), UCTIBITAHUSAX, XPAaHEHUH,
TPaHCTIOPTUPOBAHUM U YTUIIM3ALMU HE OKa3bIBalOT BO3JEHCTBUS, OACHOTO B SKOJIOIMYECKOM OTHOILIEHUH.

1.1.10 IIpeoOpa3oBarenu mnpenHazHaueHbl uig paboThl MpHu atMocdepHOM maBieHHH OT 66,0 1o
106,7 xI1a (ot 498 no 800 MM pt. Ct.) 1 cOOTBEeTCTBYIOT rpymiie ucronaeHus P2 mo FOCT P 52931.

1.1.11 Tlo creneHu 3amuTHl OT MPOHUKHOBEHMS IMBUIM U BOJBI MpeoOpa3oBaTeNd B 3aBUCUMOCTH OT
UCTIOTHEHUS COOTBETCTBYIOT Tpyrnmnam IP54, IP65, IP66, IP68 ¢ makcumanbHOU riryOnHON morpyxenus 250
M, 1o TOCT 14254.

1.1.12 TIpennpusTHE-N3rOTOBUTENb OCTABISIET 3a COOOH TMpaBO Ha W3MEHEHHWE KOHCTPYKIUU
npeoOpasosareneit C/IB 1 THIIOB KOMITJIEKTYIONIMX U3/AEIHNA 0€3 yXYALIeHUs €r0 XapaKTePUCTHK.

1.1.13 CrpykTypHas cxema yCIOBHOTO 00O3HAuYeHHs MpeoOpazoBaTesieil MaBICHUS WU3MEPUTEIBHBIX
npuBeneHa B Tabmumax A.1 u A.2 npunoxenus A.
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1.2 TexHuuyeckue XapaKTepUCTHKHU

1.2.1 OcHOBHbIE TEXHUYECKHME XapaKTEPUCTHKH TMPHUBENECHbl B OJTUKETKE Ha KOHKPETHBIN

npeoOpa3oBaTeb.
1.2.2 HomuHapHas cTaTHYECKasi XapaKTEPUCTUKA [IPeoOpa3oBaTelis JMHEeHHAst, COOTBETCTBYET BUJLY:
k-P
S=85+——
Pg — Py
rae S — TeKyllee 3HaueHUe CHrHaa;
So— CMelleHre CUrHaja P HyJICBOM 3HAUCHUHU U3MEPSIeMO BEIMYUHBI (JUIs1 CTaHJaPTHBIX
ycnoBuii So = 0);
P — 3HaveHHe M3MepsECMO BEJIHYHHBI;

Pp — BepxHUii mpeeir U3MEpeHU;
Py — HwxHUN npenen u3MepeHui, (1711 cTaHIapTHBIX yclnoBuid Py = 0 1151 BceX mpeoOpas3oBaTeliei,
kpome VB, mis KoTopbiX Py B (pOpMyITy MOJICTABIISETCS CO 3HAKOM «MUHYCY;

k— koadduimeHT npeodpazoBaHus H3MEPSIeMON BETHUHHBI:

— k=100 % st BBIXOTHOTO CHTHAJIA, BBIPAYKAEMOT0O B MPOLIEHTAX OT JUara3oHa H3MEPEHHIA,

— k = (PB— Pu) — a71s1 BBIXOJJHOTO CUTHAJIA, PEACTABIIAIONIET0 co00i pasmepHyto Bennuuny (klla,

[Ta, MIla u T.1.).

[Tpeobpa3zoBareny yCTOWYMBBI K BO3IEHCTBUIO UCIIBITATEIHHOTO JABICHUS B COOTBETCTBUU C
Tabnuieil 1 1 BBIACPKUBAIOT IEPETPY3KY UCTIBITATEILHBIM JJABJICHUEM B TeueHue 15 MUHYT.

[IpeoOpazoBarenu — MpPOYHBIE M TEPMETUYHBIE TMOCIE BO3JEHCTBUS MPEAETbHO-IOMYCTUMOTO
NePErpy304HOTO JIABJICHUS JIUTEIBHOCThIO | MUHYTa B COOTBETCTBHH € TaOimuuamu 2 u 3.

Tab6nuna | — BenuynHsl HCOBITATENBHOTO AaBICHUS IpeoOpa3oBarTenei

BepxHue nipeneisl n3aMepeHni HcnbrTaTenbHoe JaBiaeHue, Tpumeuane
(BIIN), MIla B % ot BII1

Or 0,01 no 16 BxiIOU. 125 —

Cs. 16 » 600 » 115 —

» 60,0 » 100,0 » 110 —

[Ipumevanus

1 [nst mpeoOpaszoBareneil naBaeHUs-pa3pekeHHs] BEpXHHIA Mpeien u3MepeHus: IPUHUMAETCS TI0
M30BITOYHOMY JIaBJICHUIO.

2 JInst mpeoOpa3zoBareneii abCOMOTHOTO AaBleHuUs ¢ BepxHUM npeaenom Hike 100 kIla
UCIIBITATEIbHOE JJABJIEHUE PaBHO aTMOc(epHOMY.

TaOnuuna 2 — BennuuHsl npeaeabHO-I0MYCTUMOrO NEPErpy304HOro JaBieHuUs peodpaszoBaresiei ¢
IPEIeNIOM OCHOBHOM MOTPeIrHOCTH paBHOU wim Bbite +0,2 %

Bepxuue npenenst usmepenuii (BITN), IIpenenbHO-H0MIycCTUMOE Iipuyeuanse
MIla neperpy3ouHoe aasieHue, Mlla

Ot 0,01 o 0,06 BxIIOU. 0,1 —
Cs. 0,06 » 0,25 » 0,8 —
> 0,25 » 1,0 > 4.0 —
> 1,00 » 25 > 7,5 —
> 250 » 6,0 > 18,0 —
> 6,00 » 10,0 » 70,0 —
> 10,00 » 16,0 » 70,0 —
> 16,00 » 60,0 » 110,0 —
> 60,00 » 100,0 » 110,0 —

IIpumeuanue - [IpeobpasoBarennn ¢  MPEAENbHO-IOMYCTHMBIM  TIEPErpy30YHBIM  JaBIECHHUEM,
OTIIMYAOIIEMCS OT TabJHIILI 2, HUMEIOT B MapKHpoBke o0o3HaueHue PXX, roe XX — neperpysounoe nasienre B MIla.

Tab6nuuna 3 — BenruuuHsl NpeaenbHO-IOMYCTHMOTO IEPErPy304HOTO IaBIeHUS mpeodpa3oBareneii ¢
mpeJiesioM ocHOBHOM morpenraocTr +0,15 %
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Bepxuue npenenst uzmepenuii (BIIN), IIpenenbHO-HOMyCcTUMOE TMpumeuanue
MIla neperpy3ouHoe aasienue, Mlla
Or 0,25 mo 04  BrimOW. 0,6 —
Cs. 1,0 » 1,6 > 3,0 —
» 2,50 » 4.0 > 6,0 —
» 4,00 » 10,0 > 16,0 —
» 16,00 » 40,0 > 60,0 —
» 40,00 » 100,0 > 110,0 —

1.2.3 JlonomHUTENIBbHAS MOTPEIIHOCTD, % oT BIIV, BrI3BaHHAS BO3/ICHCTBUEM BHEITHETO TIEPEMEHHOTO
MarHuTHOTO Mo HanpspKEHHOCTHIO 400 A/M, yactoToit 50 'l Wil BHENTHETO MOCTOSHHOTO MAarHUTHOTO
noJist HanpsokEHHOCTRIO 400 A/M, He 6onee +0,10.

1.2.4 JlononHuTeNnbHas MOTPEIIHOCTb, BbI3BaHHAS BO3JCHCTBUEM CHHYCOMJAIbHBIX BHOpaluii B
JMana3oHe YacToT:

—5-10 'l mpu amMIuIMTY/IE TIEPEMEILICHHS 5 MM;

—10-150 I'ty npu aMIIUTY AHOM 3HadeHu” yckopenus 100 m/c? (10g);

— 52000 I'iy ipu aMmmMTyHOM 3HadeHuH yckopenus 100 m/c? (10g), BelpakeHHas B IPOLEHTAX OT
MaKCHMaJIbHOTO JUaa30Ha U3MEPEHUS BBIXOIHOTO CUTHAIIA, He npesbimaet +0,1 %.

1.2.5 Ilpenensl AOMyCcKaeMON JTOMOJIHUTENLHON MOTPEIHOCTH NTpeodpa3oBaresieil pa3HOCTH AaBICHUS
IIPU JBYXCTOPOHHEM Harpy>kKeHUH pabouuM M30bITOYHBIM JaBJIEHUEM JOJKHBI ObITh, % oT BIIU:

¢ BIIN no 1,6 xIla BKIFOYATEITBHO +0,2%;
¢ BIIM cBoiie 1,6 xlla go 10 kIla Bximrountensuno  +0,1%:;
¢ BIIU cBeime 10 kIla +0,025%.

1.2.6 Bapuanus BBIXOJHOTO CHUTHAJa HE NPEBBINIAET IMOJOBUHBI MPEIEIIOB JIOMyCKAaeMOH OCHOBHOM
MOTPENIHOCTH, KpOMe MpeoOdpa3oBareneil ¢ mpeaenaMu AomyckaeMoil ocHoBHOU norpemHoctu 0;06-+# 0,1 %,
y KOTOPBIX Bapualus He npesbiaet 75 % MnpenenoB 10MyCKaeMOi OCHOBHOW MTOTPEIIHOCTH.

1.2.7 Cpennee Bpemst HapabOTKHU 70 OTKa3a:

— g mpeoOpa3oBaTesiel ¢ MpeneoM JoImyckaeMoil ocHOBHOUM morpemHocThio 0,06 % ot AU —
37 000 u;

— s IpeoOpazoBaTeieii ¢ MUPPOBBIM BBIXOTHBIM cuTHaTIOM — 182 000 4.

1.2.8 HazHaueHHBIH cpok ciry:k0bl ipeoOpa3zoBaTeneil He MeHee 20 JeT, KpoMe IKCIUTyaTUPYEMBbIX MPH
U3MEpPEHUH I1apaMeTPOB arpecCUBHBIX CpEl, CPEIHUH CpPOK CIIy)KObl KOTOpPBIX 3aBUCUT OT CBOWCTB
arpeccuBHOM Cpe/ibl M YCIOBHM SKCIUTyaTaluy.

1.2.9 Uzomsnus >neKTpUIecKuX 1emnei mpeodpa3oBaTelieil BEICPKUBACT NCIIBITATEILHOE HAIPSDKEHHE
B COOTBETCTBHUH C TAOIHUILIEH 4.

1.2.10 ConpoTHBIeHHE U30JISIUH IEKTPHUECKUX Mpeodpa3oBaTesieil B HOPMaIbHBIX YCIOBUSAX, IPH
BEpPXHEM 3HAYEHHUU NpeAesbHONH pabodel Temmeparype, NMpH OTHOCHUTENbHON BIAaXHOCTH 95 +3 % u
temriepatype 35 = 5 °C npuBeaeHo B Tadiuie 4.

TaOnuuna 4— Bua u 3HaYCHHE HCIBITATEIILHOTO HANPSDKEHHUs] MPH IMPOBEPKE 3JIEKTPUUECKOM
POYHOCTHU M30JIALIUH, JIEKTPUUECKOE COIPOTUBICHUE U30JISIIUN
JlelicTByrolee 3HaYEHNE
HCIBITaTEIbHOIO HAPSKEHUS! TIEPEMEHHOTO
ToKa yactoToi 50 'l mpakTHueckn
CHUHYCOUAANBLHOU (popMbI ¢ K03 PUIIIEeHTOM
amruinTy sl He xyxke 1,414 £ 0,099, Bsgg, HE

Hopwmsl
BJIEKTPUYECKOTO COMPOTUBIICHUS U30JIAINH,
MowM, HE MeHee

MeHee
MIPU BEpXHEM
MIPU OTHOCUTEIbHOU 3HAaYCHUN NP OTHOCUTEIIBHOU
B HOPMaJIbHBIX 0 B HOPMaJTbHBIX 5 o
CITOBISIX BIAXKHOCTH 95 £+ 3 % u CTOBHSIX npeaeIbHOM BnaxxHoctu 95+ 3 % u
Y temriepatype 35 +5 °C Y paboueit temriepatype 35 + 5 °C
TeMIlepaType
300 240 100 20 5
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1.2.11 TIpeobpa3oBarenu HE BBIXOJAT U3 CTPOS IPU OOPbIBE TMHHUU CBS3H, IPU KPATKOBPEMEHHOM (HE
6osee 10 ¢) KOPOTKOM 3aMBbIKAHWUU JTMHUU CBS3H.
1.2.12 TIpeoOpa3oBaresii HE BBIXOAAT W3 CTPOS NpU MOjade HANPSHKEHUS NHUTAaHUS 0OpaTHON
HOJISIPHOCTH.
1.2.13 ConeprkaHue AparoleHHBIX M [IBETHBIX METAJUIOB YKa3aHO B dTUKETKE Ha MpeoOpa3oBaTely.
1.2.14 TIO npeoOpa3zoBateiis NpeAHA3HAYCHO AJIS IPUEMa IEKTPHUUECKOro CUTHala YyBCTBUTEIBHOIO
3JIEMEHTA, MPONIOPLIUOHAIBHOTO €ro AehopMaIiy OT MPHUIOKEHHOTO JIABICHUSI.

3HayeHue UHU(PPOBOro KOAAa CHUTHAJIA, HOPMHUPOBAHHOE B IIMPOKOM JMANa30HE TeMIepaTyp,
npeoOpas3yeTcst B 3HaUCHUE J1aBICHUS.

[1O unentudumupyercs myTeM BbIBOJIAa HAMMEHOBAHUS M HOMEpAa BEPCHH Ha JUCIUIeE MHIUKATOpa
(MHOMKATOpa-KOMMYHHMKATOpa), TM00 B COOTBETCTBYIOIUX PETUCTPax MO U(PPOBOMY IIPOTOKOILY CBSA3H.

I1O BcTpoeHHOE U HEM3MEHSAEMOE I10JIb30BATEIIEM.

Peann3oBana cucreMHasi OJOKMpPOBKAa YTE€HHUS] BCTPOCHHOM MaMATH 4epe3 OTIaJ0uHbld MHTEep(eiic.
Jns pgoctyna K KanMOpOBOYHBIM JaHHBIM HEOOXOAWMO TMPOUTH JBYXCTaIWMHHYIO MpPOBEpKYy mnapois. B
II0JIb30BATEIbCKOM M CBA3HOM HHTep(eiicax mpeodpa3zoBaTessi OTCYTCTBYIOT MPOLEAYPbl apXUBUPOBAHMUS
pe3yJIbTaTOB U3MEPEHU.

I10 mpeoOpa3oBarens pa3eieHO HAa METPOJIOIMYECKH 3HAYMMYHO0 4YacTb U METPOJIOTMYECKH
HE3HAYMMYIO YacTh:

K METPOJIOTUYECKU 3HAUMMON 4aCTH OTHOCSTCS IIPOrPaMMHBIE MOJTYJIH, BBITOIHSAIONME QYHKIHH:

— cbopa, iepenadn, 00pabOTKH U NPECTABICHUS U3MEPUTEIIBLHON HHPOPMAIIHH;
— UAeHTHU(UKALUU MEeTposoruyeck 3Haunmoin yactu I10;
K METPOJIOTHYECKH HE3HAYMMON YaCTH OTHOCSTCS IPOTPaMMHBIE MOJTYJTH MEHIO TpuOopa:
— ¢opmar oToOpakeHHs TaHHBIX HA MHIUKATOPE;
— CTPYKTYpbl KOMMYHHUKAlIHOHHOT'O IPOTOKOJIA.

Mertponoruuecku 3HaunMas 4vacte IO mnpeoOpas3oBaresss HMeeT BO3MOXKHOCTb IPOBEICHUS
UICHTU(HUKAIIMYA TTOCPEICTBOM MHTEp(derica CBSI3H, WM BU3YyaJIbHO HA CBETOJUOJHOM HHIUKATOPE B MEHIO
npudopa.

WnentudukanoHHble TaHHBIE, TPECTaBICHHbIC B Ta0HIIe 5, BKIIOYAIOT B ce0s1 HH(OpMAIHIo:

o Homepe Bepcuu I10 - unentudukarope merposoruuecku 3Hauumont yactu [10.

-Ta6nunma 5 —lVaedtudukanroHHbIe JaHHBIE TPOTPAMMHOTO 0OecTeueHus

WNnentudukanmuoHHble 1aHHbIE (IPU3HAKK) 3HaueHue
WnentudukanonHoe HaumeHosanue [10 pus C/IB pd_mbus.hex
Howmep Bepcun (nnentuduxannonssiii Homep) I10 He Hke 2.0
Hudposoit uaentuduxarop [0 -

Ha nHImukaTopHOM yCTpPOMCTBE UMEETCS ApOJIb.

MMeercs pasrpaHUYEHUE IOJIB30BATENIBCKOT0 J0CTyIa. [Ioap30BaTenu HE UMEIOT NOCTYyIA B CEPBUCHBIM
pexum.

[TpoTokosbl OOMEHa AaHHBIX COJIEPXKAT METO/bI ONpeAeIeHUs OIIMOOK MPU MOMOIIM MPOBEPKH COOT-
BCTCTBUA 3alIpOCa U OTBETA W BBIYHUCIICHHUA KOHTpOJ'[BHOI\/'I CYMMBI.

PacueT KOHTPOJIBHBIX CyMM Ipou3BoauTcs anroputmom CRC-16

ypOBeHI) 3al0UTEI IPOrPaMMHOTO o0ecrieueHusT BEIYUCIUTENS OT HEMPECAHAMCPCHHBIX U MPECAHAMCPCH-

HBIX U3MeHeHul - «Beicokuin» o P 50.2.077-2014.
1.2.15 Kopmyc npeoOpa3oBareiieii H3roTaBIMBalOT U3 HEprKaBelollel KOppO3NOHHOCTONKOW CTalli, OKpalluBaeMoii B I[BETa,
KOTOpLIe OHPGHCHHCT HN3TrOTOBUTCIIb.

1.2.15 3aBojackoii HOMep uMeeT UPPoBOH (popMaT 1 HAHOCUTCSI Ha OOKOBOM MaHENN Mpeodpa3oBaTes
METO/IOM T'PaBUPOBKH, M3HOCOCTOMKON HAKJIEWKH WJIM MHBIM HPUTOAHBIM CIIOCOOOM, 00€CHedHBaIOLIIM
I/IJIeHTI/I(l)I/IKaHI/IIO KaXXZ0ro SK3EMILIApa npeo6pa3OBaTeJm, BO3MOXHOCTD IIPOYTCHUA U COXPAHHOCTH HOMEpPA
B IIpOIIECCe IKCILTyaTallHH.

Hanecenme 3Haka MOBEpKU Ha CPEJCTBO M3MEPEHUI HE MPEIYyCMOTPEHO. 3HAK IMOBEPKHA HAHOCUTCS Ha
CBHJIETEJILCTBO O MOBEPKE.
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Jnist 321U THl OT HECAaHKIIMOHUPOBAHHOTO JIOCTYTA MPEIyCMOTPEHa YCTAaHOBKA pa3pylIaeMoin MmiIoMObI
n3rorosurend. KoHcTpykuus oOecrieunBaeT orpaHMYCHHE JOCTYIA K 4acTsAM IIpeoOpa3oBaress, HECYLIUM
NEPBUYHYIO U3MEPUTENBHYIO0 HH(POPMAIINIO, U MECTaM HACTPOUKH (PEryJIUPOBKH).

1.3 KoMmJjieKTHOCTH npeodpa3oBaTeliei
1.3.1 KomrmuieKTHOCTh peoOpa3oBaTelieil MpruBeIeHa B Ta0IHUIIE 5.

Taonumuna 5— KoMmiekTHOCTh peoOpa3oBaTeneii

Kou.
HaumenoBanue O6o3HaueHue e ’ [Ipumeuanue
1 TIpeoOpa3zoBaTenb 1aBICHHS
. Hcnonnenue n
M3MEPUTENbHBIN (0003HAYCHHE B - 1
o0o3HaueHNE B
COOTBETCTBHH C UCIOJHEHUEM)
COOTBETCTBHE C 3aKa30M
2 DTUKETKA - 1
3 MeToanka MoBEpKU - 1 [To TpeboBanutO UIU B
4 PyKkoBOACTBO M0 KCILTyaTALMKU AI'BbP.406239.001-03 PO 1 3JIEKTPOHHOM BH/JIE
5 1O ju1st HACTPOWKH MONSDVX.exe 1o 3akazy
IIpuwmeuanne—Pozerka GDM 3009 DIN 43650 A mocTaBisieTcst ¢ mpeoOpa3oBaTeNsIMA, IMEIOIITUMHI
tun coenuaureirss DIN 43650 A

1.4 VYcrpoiicTBo M padoTa npeodpa3zoBaresei

1.4.1 Ilpunuun nedcTBus mpeoOpa3oBaTenieil OCHOBaH Ha MPeoOpa3OBaHUU JABICHHS HU3MEpSEMOit
Cpenbl, BO3JCUCTBYIOIIEH Ha MeMOpaHy UyBCTBUTEJIBHOTO JJIEMEHTa, B JJIGKTPUUYECKUN CHUTHA,
MPOMOPLUOHATLHBI MEXaHUUYECKOH 1ehopManiii MeMOpaHHBI.

1.4.2 YyBCTBHUTEIBHBIN JIEMEHT PACIIOJIOKEH B KOPITyCe U3 HepiKaBeroen cranu. /s nprucoennHeHus
K MarucTpaliv JaBlieHUs Ha KOpIyce uMeeTcs pe3bOoBoil mryuep. Ha kpbiike kopryca pa3Memén pa3bém
JUISL IO1aYU TIMTAHUS HA IaTYUK U MOJKIOYEHUS €ro K JMHUU CBSI3H.

1.4.3 Curnan 4yBCTBUTEIBHOTO 3yeMeHTa noctymnaer Ha Bxoa ALIIl u mpeoOpasyercs B uudpoByro
dbopmy. Yacrora mpeobpazoBareneit ALl mMoxeT ObITh M3MEHEHA MOJIB30BATEIEM C YUYETOM CKOPOCTH
W3MEHEHHUs JaBJICHUS U3MEpSEMOU cpeibl: MPH KBAa3MCTATUYECKHX IPOLEccaX PEKOMEHIYeTCsl BhIOMpPATh
MUHUMAJIbHYIO 4acTOTy INpeoOpa3oBaHMs A yYMEHbLIEHHS coOcTBeHHbIX 1mIymMoB AIIIl u moBblmeHus
TOYHOCTH U3MEPEHUH U, HA00OPOT, [T MPOLIECCOB C OOJIBIIUMHU CKOPOCTSIMH U3MEHEHUS AABICHUS CIeyeT
MOBBIIIATH YACTOTY MPeoOpa3OBaHMUsI.

1.4.4 Mugposoit curnan ALl cuuTbiBaeTcs MHUKPOKOHTPOJUIEPOM, KOPPEKTUPYETCS € Y4ETOM
HACTPOEUYHBIX KO3()(PUIIMEHTOB, YCTPAHSIOIINX HETMHEMHOCTH U TEMIEpaTypHbIe 3aBUCUMOCTH NEPBUYHOTO
npeoOpa3oBatelis AaBlIeHHs, TpeoOpa3yeTcs B 3HaUEHUE IaBJICHUS U BBIAAETCS 10 3aIPOCy B JIMHHIO CBS3H.

1.4.5 MUKpOKOHTpPOJJIEpP MOXKET BBINOJIHUTH OMNEpPallMM 1O YCPEAHCHHIO (AeMIUPOBAHUIO)
BBIXOJIHOI'O CHMTHAaja C YHMCJIOM IIAaroB, 3aJaBa€MbIX IIOJb30BATEJIEM, YTO IPHU MEIJIEHHO MEHSIOIIEMCS
JTaBJICHUH MO3BOJIET MOBBICUTH TOUHOCTH MOJIy4aeMOTo pe3ynbTara. [Ipu 3ToM, KpaTKOBPEMEHHbIE CKauKH
naByieHus Oy1yT criakeHsl. [loyb30BaTeNto JOCTYIIHBI IBa BapUaHTa yCPEIHEHUs pe3yibTara:

— OIpe/esieHNe CPEIHEro 3Hau€HUs 3a YCTAaHOBJEHHBIH MEepuoJ] IeMI(UPOBAaHUS C OOHOBJIEHHEM
pe3yJibTaTa 0 OKOHYaHUM N1EPUOJIa;

— YyCpelHEHue pe3ysibTara 3a OOJbIION MPOMEXYTOK BPEMEHHU C TIOCTOSIHHBIM OOHOBJIEHUEM
pe3yJibTara.

1.5 MapkupoBka

1.5.1 Ha kpeIke npeoOpa3oBatesieil MapKupyOTCs HaAMUCH B cootBeTcTBUU ¢ K/I:

— TOBapHBIN 3HAK UM HAUMEHOBAHHE MPEANPUATHSI-U3TOTOBUTEIIS;

— KOHCTPYKTHBHOE HCIIOJIHEHUE;

— 3aBOJICKOM HOMEp MpeoOpa3oBaTeeH;

— JaTa M3roTOBJEHUs (MECsIL, TO).

1.5.2 Enqunbnii 3Hak oOpamenns TP TC u 3HaK yTBEp)KICHHS THIIA HAHOCSATCS HM3TOTOBUTENIEM Ha
TUTYJBHBIN JIMCT ATUKETKU THUIIOTPaPUUECKUM CIIOCOOOM.
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1.5.3 Orruck kneiima OTK u3rotoBuTeNss M 3HAK MOBEPKU CTABATCS B COOTBETCTBYIOIIME Pa3JICIIbI
ITUKETKH.

1.6 YmnakoBka

1.6.1 YmakoBka mpeoOpa3oBaTesieil o0ecredynBaeT COXpPaHHOCTh MpeoOpa3oBaTesied Mpu XpaHEHUH U
TPAHCTIOPTHPOBAHHH.

1.6.2 [Ipu ynakoBKe BXOJHOE OTBEPCTHE KaMepbl U3MEPHUTEIBHOTO OJIOKA M KOHTAKTHI COCAMHUTEIIS
IIEKTPUYIECKOTO 3aKPBITHI (€CIM 3TO MPEIyCMOTPEHO B JOTOBOPE TOCTABKHU) 3al[UTHBIMU KPBIIIKAMH,
NPEIOXPAHSIIONIMMU OT 3arpsA3HEHUS] BHYTPEHHIOKO IOJIOCTh TeH3ompeoOpaszoBatens (TII) u KOHTaKTHI
COCIMHHUTEIIS JIEKTPHUECKOTO, a TAKIKE OT MEXaHUYECKUX MOBPEKACHUN — pe3b0y MPUCOCTUHHUTEIBHOTO
HITyIEpa U Pe3b0y COCTUHUTEIIS.

2 HUCIIOJIb30BAHHME I10 HABHAYEHUIO

2.1 DxkeniayaTauuOHHbIE OTPAHUYEHHUS

2.1.1 He nomyckaercsi mpuMeHeHHe ITpeodpa3oBareneil Ay U3MEPEeHUs JaBJICHUS CPEll, arpeCCUBHBIX
110 OTHOILIEHHIO K MaTepraliaM KOHCTPYKIIUH ITpeodpa3oBareield, KOHTAKTUPYIOIIUM C U3MEPSIEMOI CpeJIoi.

2.1.2 He pomyckaeTcsi MeXaHu4eckoe BO3JICHCTBUE HAa MeMOpaHy NMPUEMHHUKA JaBICHUS CO CTOPOHBI
MI0JIOCTU U3MEPUTENIBHOTO OJI0Ka.

2.1.3 IIpu skcmnyaranuu npeodpa3zoBaTesieil HEOOXOAMMO UCKITIOUUTH:

— HakOIUIEHWE M 3aMep3aHHe KOHJEHcara B padouuMx Kamepax M BHYTPH COEAMHUTEIbHBIX
TpyOONpPOBOIOB (1l ra3000pa3HBIX CPEACTB);

— 3aMep3aHue, KpHUCTAUIM3AlMI0 CpPEabl WM BBIKPUCTAJUIM30BBIBAHME M3 HEE OTHEIbHBIX
KOMITOHEHTOB (JIs1 )KUJKHUX CPEJ).

2.1.4 Tlpu u3MepeHny aBJICHUS arpeCCUBHBIX WIIM KPUCTAILTU3YIOIIUXCS, a TAK)KE 3arPs3HEHHBIX CPe
OTOOpHBIE YCTPOMCTBA JaBICHUS JOKHBI UMETh pa3feuTeNbHbIE COCY bl UM MeMOpaHbl. Pa3nenuTensHble
COCY/IbI JIOJDKHBI yCTAHABIMBATHCS KaK MOKHO OJIDKE K TOUKE 0TOOpa JaBJICHUS.

2.1.5 Tlpu MoHTaxke mpeoOpa3oBaTesicii TUAPOCTATHYECKOro naBiieHus (nmpuiiokenue 1) ciemyer
YUUTBIBATh CIIEIYIOIINE PEKOMEHIAINN:

— KOHeIl Ka0eJs BEIBECTH B CyX0€ IMPOCTPAHCTBO UM B COOTBETCTBYIOIIMIA COSIUHUTENBHBIN OJIOK C
KJIEMMaMHU;

— OIyCKaThb M NMOJHMMATh IpeoOpa3oBaTesib HEOOXOAMMO TPOCOM, 3aKPEIJICHHBIM 3a MPOYIIMHY Ha
KopIryce npeoOpa3oBaTels;

— KOHeI| Ka0eJs 3aKpenuTh B MOAXO0As1Ied KOpOOKe C COeIMHUTEIbHBIMU KIIEMMaMU;

— He mneperudath Kabenb (Yepe3 HEro NPOXOAUT KaNWuIp Uil KOMIIEHCAlluh aTMOC(HEPHOro
JIaBJICHUS );

— B EMKOCTSX, UIMEIOIINX [IEPEMEIINBAIOIIIE YCTPOICTBA MIIH JIF0ObIE APYTUE YCTPOMCTBA, CO3/1a0IUe
OonblIMe TMEepeMEIIeHUs] >KUIKOCTH BHYTPU EMKOCTH, INpeodpa3zoBareib THAPOCTATUYECKOTO JABICHMS
pEeKOMEH/1yeTC s OITyCKaTh B 3allIMTHOM TpyOe.

2.1.6 DnexTponutanue mpeoOpa3oBaTesiell JOHKHO OCYLIECTBISATBCS OT  CTAOMIM3UPOBAHHOTO
UCTOYHMKA HANpSHKEHUS TIOCTOSHHOTO TOKa. VICTOYHWK THMTaHUS, WCIOJB3YyeMbId Uil THTAaHUS B
JKCIUTyaTallMOHHBIX  YCJIOBUSIX  IpeoOpa3oBareieil  OOLIENpPOMBIIUIEHHOTO  WUCHOJHEHHUs, JOJDKEH
YAOBJIETBOPATH CIEAYIOINUM TPeOOBaHUSIM:

— conpoTtuBieHne uzonauuu He menee 100 Mowm;

— BBIAEPKHMBATh HUCIBITATENIbHOE HampspbkeHue 1,5 kB mpu mpoBepke 3IIEKTPUYECKOW IMPOYHOCTH
U3O0JISIIHH,

— mynbcanus (ABOMHAs aMIUTUTYIa) BBIXOAHOTO HANpsOHKEHHWS HE JOJDKHA MpeBbImaTh 2 % OT
HOMUHAQJIBHOTO 3HAUYEHHsI BBIXOAHOTO HANpPSOKEHUs IPU YacTOTE T'apMOHUYECKHUX COCTABISIOUIMX, He
npesbimaronier 500 I'o.

— WCTOYHHK MHUTaHUS (KaHAJ MCTOYHUKA MUTAHUS, HETIOCPEICTBEHHO MUTAIONINI MpeoOpa3oBaTesn)
JIOJDKEH OBITh pacCYWTaH WIM YCTAaHOBJICH Ha OrpaHUYEHHE BBIXOJHON MOIIHOCTH yPOBHEM, OJIM3KUM K
JIBOMHOMY 3HaYEHMIO IOTPeOIIIeMOi MOIIIHOCTH TpeoOpazoBaTesiel, yka3aHHOH B 3TUKETKe, HO He 6onee 150
B-A npu mo60ii Harpy3ke, BKIII0Yasi KOPOTKOE 3aMbIKaHHUE.
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2.2 TloaroroBka mpeo0pa3oBareiieil K HCI0Jb30BAHUIO

2.2.1 Tlpu monydeHun mpeodpa3oBaTesied HEOOX0IUMO OCMOTPETh YIIAKOBKY U, yO€IUBIINUCH, YTO OHA
HE UMEET NOBPEXKIACHUM, IPOU3BECTH PACIIAKOBKY.

2.2.2 TlpoBepuTh KOMIUIEKTHOCTB MpeoOpazoBareield B COOTBETCTBUU C 1.3

2.2.3 BHemHUM OCMOTpPOM CJeIyeT HpPOBEpUTH MpPeoOpazoBaTe M pPe3bOOBBIE COCIMHEHUS Ha
OTCYTCTBUE BUJIUMBIX ITOBPEXKICHHUM.

2.2.4 Tlocne TpaHCHOPTHPOBAHUS B YCIOBHUAX OTPHUIATEIBHBIX TEMIIEPATyp OKPY)KAIOLIEH Cpeabl
HepBoe MOAKIIOUEHHE Npeodpa3zoBareieidl K UCTOYHUKY 3JIEKTPOINHUTAHUS JOIMYCKAETCs IOCHIE BBIACPKKH
npeoOpa3oBareseii He MeHee 3 yacoB B HOpMalibHBIX yciaoBusax mo 'OCT 15150.

2.2.5 IlpuémHuK pgaBneHuss npeoOpa3oBaTeneil W MOHTaKHBIE 4YacTH, MpeIHA3HAYCHHBIC IS
npeoOpa3oBaHus JaBJI€HUs I'a3000pa3HOr0 KUCIOPOJa U KHUCIOPOJOCOAEPKAIUX CMECEH, JOJKHBI ObITh
ounIneHs! 1 06e3xupenst o PI1 92-0254.

2.2.6 Tlpu MoHTaxe mpeoOpa3oBaTesiei Ha O0OBEKTE (BBOJE B OKCIUIyaTalldi0) HEOOXOIUMO
pykxoBoacTBOBaThCs HacTosiuM PO, riasoit 3.4 IITOJII, rnasoii 7.3 IV, a Takxke

— TabapuTHBIM YEePTEKOM Mpeodpa3oBaTeieii u BApuaHTOM ycTaHOBKH (ripuitoxenust b u I);

— JIpyTUMU JTOKyMEHTAMH, JECHCTBYIOIIMMH Ha MPEANPUATUH, PETJIaMEHTUPYIOIUMHU UCIOIb30BaHUE
CPEACTB U3MEPEHUS J1aBICHHUS.

2.2.7 Tlonoxxenue mnpeoOpa3zoBareneld MpU MOHTAXE — IPOU3BOJIIBHOE, YyIOOHOE /IS MOHTaXa,
JIeMOHTaxa u o0cimykuBanus. Montax npeobpazosareneid ¢ BIIM no 100 kIla u ¢ oTkpbITOif MeMOpaHOit
(MMEIIMX CUJIbHYIO 3aBHUCHUMOCTh BBIXOJHOTO CHUTHajla OT MOJOXEHHsS IpeoOpa3oBareisi) ¢ LEJbIo
COXPAHEHMs METPOJIOTUYECKUX XapAaKTEPUCTHK MPEANOYTUTENHHO YCTaHABIMBATh BEPTUKAIBHO LITYIIEPOM
BHU3 (B TAKOM IOJIOKEHUH OHU KAIUOPYIOTCS Ha NPEAIPUITUN-U3TOTOBUTEIE).

2.2.8 Ilpu MoHTaxke mpeoOpa3oBareseil ycuine 3aTsruBaHusl, MPUKIaJbIBAEMOI0 K Taifke Kopiyca, He
JIOJIKHO IIPEBBIIIATD:

— 26 H-M — ans ucnonuenuit CIAB co mrynepom M12x1,0;

— 60 H-M — nns ucnonennii CZAB co mrynepom M20x1,5.

2.2.9 JIna ucnonnenuit C/IB co mrynepom M12x1,0 pekoMeH 1yeTcsl yCTaHABIMBATh YIIJIOTHSIOIIYIO
PE3MHOBYIO TPOKIAAKY TONIIUHOW S5—6 MM MeXIy Traikod Kopmyca © paboueil Marmcrpaibio
(coenuHUTENBHOM IMHUEH, Tepeatoiel nqasnenue). He nomyckaercs ynop railku Kopiyca B METaJUIMYECKY IO
4yacTb COEJAMHEHHS C BHEIIHEW Tra30BOM WM TUIpABIMYECKOW JMHHEH (pabouell Marucrpalblo,
COEIMHUTEIILHOM JINHUEH, TIEPENAOILEH 1aBIICHUE).

2.2.10 JIns ucnomaenus C/IB co mrymepom M20x1,5 yrutoTHeHwWe miis coequHeHus Ttuma 1-3
ucnonHenue 1 o 'OCT 25164 pexoMeHIyeTcs BBIIOIHATD C IIOMOILBIO TPOKJIAIKH.

3anpemaercs UCNoJb30BaTh YIUIOTHEHHE 110 pe3b0e (makis, Jjenta @YM) nuis obecniedeHus rep-
METHYHOCTH COCJUHEHHS, TAK KaK MOKeT NPOU30HMTH NOBPeKIeHNe MeMOpaHbl 00/1bIIMM AaBJICHHEM,
BO3HMKAIOIINM IPH 3aKPYYMBAaHUM Npeo0pa3oBaTeiss B 3aMKHYThI 00bEM Hec:KUMaeMoOi KMAKOCTH.

MoHnTak npeodpa3oBareJisi Ha pado4ee MeCTO OCYIIECTBIACTCH FrAeYHBIM KJII0Y0M 32 IIeCTUTPaH-
HMK LITylepa.

3anpemaercs HCIOJIb30BaTh KOPIYC peodpa3oBaTeJisi B KA4eCTBe 3 IeMEHTa MOHTAKa MU Kperl-
Jenus. [Ipn MoHTaske 3anpeniaeTc NPUKJIAABIBATH YCHIIUS K KOPILYCY AaTYMKA, B TOM YHCJIe ¢ TOMO-
IO TPYOHOI'0 KJII04Ya, BO N30e:KaHue ero NOBpPeKIeHUsl.

2.2.11 Tlpu moHTa)xe peoOpa3oBaTelieil ClIeyeT YyUUTHIBATh CICAYIONINE PEKOMEH TAIIHHN

— OKpyXXamlllasg cpeja He JO0DKHA COJEp)KaTh IIPUMECEH, BBI3BIBAIOIIUX KOPPO3UIO JAeTaneit
npeoOpa3oBarenei;

— B ClIy4ae YCTaHOBKM IpeoOpa3oBaTelieil HEMOCPEICTBEHHO Ha TEXHOJIOIMYECKOM 00OPYJOBAHUU U
TpyOOIPOBOIOB JIOJIKHBI IPUMEHATHCS OTOOPHBIE YCTPOMCTBA ¢ BEHTHIIAMHU 11 00€CTIeYeHHs] BOZMOXKHOCTH
OTKJIIOYEHHUS ¥ IPOBEPKH Mpeodpa3oBarTenei;

— pa3meniaTth OTOOpPHBIE YCTPOMCTBAa PEKOMEHIYETCS B MECTaxX, IJleé CKOPOCTh JBMKEHHs paboueil
cpelbl HaUMEHbIIas, MOTOK O€3 3aBUXPEHHUil, T.e. Ha NPAMOJMHEHHBIX y4yacTKax TpyOONpOBOIOB IpH
MaKCHMaJIbHOM PAaCCTOSIHUM OT 3allOPHBIX YCTPOMNCTB, KOJEH, KOMIIEHCATOPOB M APYTUX TUAPABINYECKUX
COCJIMHEHM;

— TpU NyJbCUPYIOLIEM JIaBJICHUH paboydeil cpelibl, THIpoyAapax OTOOpHbIE YCTPOICTBA JOIKHBI OBITh
C OTBOJAaMH B BUJIE METICO0PA3HBIX YCIOKOUTENEH;
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— 1pu Temneparype cpeabl cBbime 80 °C oTOopHBIE YCTpOCTBa TOJKHBI OBITH C OTBOJAMU B BUJIE
COEIMHUTEINIbHBIX JIMHUN, HE MO3BOJISIIOIIMX TOBBICUTH TEMIIEpATypy pabouelt cpeibl B MpUEMHUKE JaBICHUS
npeoOpa3oBaTelieil M OKpYXKarolei cpeibl Bo3ie mpeodpasosarenei caoie 80 °C;

— COGIMHHUTENbHBIE JMHUU (peKOMeHJyeMas JjauHa — He Oosiee 15 METpOB) AOKHBI UMETh
onHocTopoHHUU ykioH (He MmeHee 1:10) oT mecta oTOOpa JaBlieHUs BBEpPX, K MpeoOpa3oBaTemsM, €Cliv
u3Mepsiemasl cpefia ras, U BHU3, K IpeoOpa3oBaTessiM, €clid HU3MepseMas cpela — XKHUAKOCTh. B ciyuae
HEBO3MO)XHOCTH BBINIOJIHEHUSI 3TUX TPeOOBaHUI INpH HM3MEPEHMM JaBJICHHs Tra3a B HIDKHEH TOUKe
COETMHUTEIIbHON JMHUM HEO0OXOJUMO MpPEeIyCMOTPETh OTCTOMHBIE COCYIbl, @ B HAUBBICIIUX TOYKaX
COEIMHUTENILHOMN JIMHUY, IPU U3MEPEHUHU JAaBJICHUS KHUIKOCTH, — ra30COOPHUKHY;

— TPH UCTOJB30BAHUU COCTUHHUTEIBHBIX JIMHUM B HUX JIOJDKHBI NMPEIyCMAaTPUBATHCS CIELUATbHbIC
3aryyIiaeMble OTBEPCTHS s POTYBKHU (CJIMBa KOHJEHCATA);

— COCIMHHUTEIBHBIC IUHUH (MMITYJIbCHBIE TPYOKH) HE00X0AUMO IPOKIIAIbIBATh TaK, YTOOBI HCKJIIOUUTD
o0pa3oBaHMe ra30BbIX MEUIKOB (MPU M3MEPEHUH JIaBICHUS KHJIKOCTH) WU THIPABIUYECKUX MPOOOK (Tpu
W3MEPEHUH JIaBJICHUSA ra3a);

— B ClIy4ae SKCIUlyaTalluu mpeoOpazoBaTeliell MpU TemrepaTypax paboueil (Okpyskarolien) cpelibl
Hke 0 °C HEOOXOAMMO HCKIIOYMTH HAaKOIUICHWE M 3aMep3aHue KOHJCHCAaTa B M3MEPHUTEIHLHOU Kamepe
(mpuémHUKe NaBiIeHUs) IpeodpazoBaTesiss U BHYTPU COCTUHHUTENBHBIX TPYOOK (IIpH U3MEPEHHUH JaBIICHUS
rasza), 3aMep3aHue U KPUCTAILTU3AIUIO cpeibl (IIPU N3MEPEHUH JaBICHUS KUIKOCTH);

— TpU U3MEPEHUU JIaBJICHHS arpECCHUBHBIX WM KPUCTAIUIM3YIOIIUXCS, a TAKXKE 3arps3HEHHBIX Cpel
O0TOOpHBIE YCTPOUCTBA JABJICHUS TOJDKHBI UMETh Pa3/IeIUTENbHbIE COCY bl WU MeMOpaHbl. Pa3nenurenbHblie
COCYIbI IOJDKHBI YCTAaHABIMBATHCA KaK MOYKHO OJIMKE K TOUKE 0TOOpa AaBIICHUS;

— MarucTpaiu (COeIUHUTETbHBIC JIMHUN) AOJKHBI OBIThH Mepe] MPUCOSTUHEHUEM MTpeoOpa3oBaTeieit
TIIATETFHO TPOAYTHl JJS YMEHBIICHHUS BO3MOXKHOCTU 3arpsA3HEHUS TOJOCTH MNPUEMHHUKA JTaBICHUS
npeoOpa3oBarene;

— Tocie TMPUCOEIUWHEHHUs TmpeoOpazoBaTesield CilelyeT MPOBEPUTh MeCTa COCOUHEHHH Ha
TepMETUYHOCTh  JABIICHUEM, paBHBIM BEpXHEMYy IMIpelelly HW3MEpeHus npeoOpasoBarteneid, wWin
UCIBITATEIbHBIM JIaBJICHHEM (HE MPEBbIIIAIONINM BEIMYMH, YKa3aHHBIX B Tabnuue 1, B Teuenue 15 MUHYT).
Crnag naBiieHus 3a 15 MUHYT HE JOJDKEH MPEBBIATE 5 % OT 110/1aBaeMOTro JIaBJICHHUS.

2.2.12 Tlonkmrouenue npeobOpa3zoBaTesieldl K JUHUHM CBSI3U UM MCTOYHHKY IMUTAHUS OCYIIECTBIIAETCS
KabeneM ¢ M30JSIIMEH M YUCIIOM TPOBOAOB, COOTBETCTBYIOIIMM YHCIY IPOBOJHUKOB B JIMHUHM CBSI3H.
PekoMeHIyeMoe ceueHne mpoBoaos kabens oT 0,35 mo 1,5 mm?. Llenu nuTaHus ¥ JHHUIO CBA3U CIETyeT
BBITIOJIHATH B BHJIE BUTHIX Tap, TMHHUIO CBSI3H SKPAHUPOBATH.

2.2.13 Wzonsiiust kabens (TUHUM CBA3M) JOJDKHA 00eCreunBaTh CTENEHb 3alIUThI OT MTPOHUKHOBEHUS
IBUIM U BJard He HIDKE MCIOJIHEHUs mpeoOpasoBatenel (kox creneHu 3amuThl 1o 'OCT 14254 ykazan B
ITHKETKE).

2.2.14 TIpoBoja 2JICKTPHUECKOTO COSAUHEHUS (3a/IeIKy Kabels) cleAyeT BBIMOIHATh TAKUM 00pa3oM,
YTOObl O00€CHEeYNUTh CTENEeHb 3alllUThl OT IPOHUKHOBEHMS IMBIIM M BJIAard HE HIKE MCIIOIHEHUS
npeoOpazoBaTenen.

2.2.15 HakuaHyro raiiky KaOeabHON pPO3ETKH CleAyeT 3aBOpayuBaTh 1O JOCTHDKEHUS HaJI&KHOTO
JJIEKTPUUECKOTO KOHTAKTA, IPU 3TOM PEKOMEHyeMasi BEJIMYMHA MOMEHTAa Ha HaKWIHOMW Taiike KaOembHOU
pO3ETKH He JoJkHa npesbimats 10 H-m.

2.2.16 JlomyckaeTcsi MPOBOAWTH BXOIHOW KOHTPOJIBb MTPeoOpa3oBaTeieid o COKPAMEHHONW porpaMmme
MU 1997-89 B 06bEMeE, yCTaHOBIECHHOM Ha NPEANPUATHU-IOTpEOUTEE.

KoHTponb BBIXOAHOTO CHTHaJla M YCTAaHOBKA MMApaMETPOB OCYIIECTBISETCS IO JIMHUM CBSI3U B
COOTBETCTBHUH C MPOTOKOJIOM 0OMeHa (npuiiokenue E).

2.2.17 Ecnm mipu mpoBepke mpeodpazoBaresieid B KauecTBe padodeii cpepl NCTIONb30Balach KUAKOCTh
(Macio), To mepes SKCIuTyaTaluei cieayeT Ipu HeoOX0IMMOCTH IPOMBITh M IIPOCYIINTh TPUEMHHUK 1aBICHUS
npeobpazoBaTeei.

2.2.18 PexkomeHryemasi cxemMa BHEUIHHMX D3JIEKTPUUYECKHUX COCTUHEHUH NpPU YCTaHOBKE Ha OOBEKTe
NpUBEJICHa B TIPUIIOKEHUH B.

2.2.19 PekomeHlyeMble MOHT@XHble THE3MA Ui YCTAaHOBKM THpeoOpas3oBaTeNieil MNpUBEICHHI B
npuitoxenuu I

2.2.20 YrtoOsl 0becreunBaioCch BhINOJIHEHHE TpeOOBaHUH MblIeBIaro3amuTsl no [P65 coenunenus mno

DIN43650, Heo6X0aMMO YCTAaHOBHUTH YIUIOTHUTEIBHYIO MPOKIIAIKY Ha COSTMHHUTEIb TIPeo0pa3oBaTes, yepe3
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KOTOPYIO IMPOU3BECTH CTHIKOBKY, MPEIBAPUTEIILHO YOSIMBIINCh B COBMAACHINH KOHTAKTOB, a 3aTEM IUIOTHO
IPUTSHYTh BUHTOM.

2.2.21 JIns  TOAKIIOUYEHUS TMpeoOpazoBaTeNel  TMAPOCTATUYECKOrO  JaBIEHHs ¢ Kabenem
peKoMeHIyeTcst ucnoiib3oBaTh «Kopooku kiiemmusie» AI'bP.440.00.00:

- KM-1 — 4 nuHuu ¢ JONOTHUTEIBHOM 3alIUTON OT nepeHanpspkenus < 2 kB , 2 nuHum 6e3 3aimTh ¢
3a3eMJIeHHuEM (METaNInYECKUi KOPITyC);

- KM-2 — 4 nunun 6e3 JOMOTHUTEIHFHON 3alUTHI C 3a3eMJICHHEM (METAITHIECKHI KOPITYC);

- KM-3 — 4 nunuun 6e3 10omoJTHUTEIBHOM 3aIUThI ¢ 3a3eMJICHUEM (TUTACTUKOBBIA KOPITYC).

Hcnonp3oBaHne  KIEMMHBIX  KOpOOOK  oOecriedyuMBaeT  yn0OCTBO  MOJKIIOYEHHs] — KaOenei
npeoOpa3oBaTesieil 1aBiICHUS U 3aIUTY KanWUIIPHOU TPyOKH OT BHEIIHUX BO3ACHCTBUIA.

2.3 Dkceniyarauus npeodpasopareliei

2.3.1 BBox mnpeoOpa3oBareneii B OSKCIUTyaTallMI0 MPOM3BOAMUTCS IO JOKYMEHTaM, HPUHATHIM Ha
IPEIIPUITUU-TIOTPEOUTETIE.

2.3.2 Ilpm sKkcrutyaranuy npeodpa3oBaTesy TODKHBI HOABEPraThesl NEPHOANIESCKUM ocMoTpaM. [Ipu
0CMOTpe HEOOXOAUMO MPOBEPHTH:

— MPOYHOCTH U TEPMETUYHOCTH JIMHUH TTO/IBOJIA TABIICHHUS;

— HaAEKHOCTbh MOHTa)Ka (KperieHus) npeoOpa3oBaTeei;

— OTCYTCTBHE OOpPBIBOB MJIM TIOBPEXKICHHS U30JISILUN COSAMHUTEIBHBIX IEKTPUIECKUX JTHHUI;

—  HaJAEKHOCTh NOAKIIIOYCHUS KaOeleH;

— OTCYTCTBHE 3arpsi3HEHHI Ha KOHTAKTaX JIEKTPUYECKUX COCTUHHUTEINICH;

JKCILUTyaTalus npeodpa3oBarelieil ¢ HApylIeHHeM YKa3aHHBIX TPeOOBaHUIA 3anpeniaeTcs.

2.3.3 XapakTepHble HEHCIIPAaBHOCTH ¥ METO/IbI UX YCTPAaHEHUS ITPUBEACHBI B TadIHILIE O.

TaoOnuma 6 — XapakrepHsie HeucnpaBHocTd C/IB 1 METOABI MX YCTpaHEHHS
HewncnpasHocTh [Ipnumnna Meron ycTpaHeHus
Ycrpanuts neperu6d kabdenst (TOIbKO i
npeoOpazoBarenei ruipocTaTuYeCcKoro
JTABJICHUS )

1. BeixoaHoM curHan Her xomnencaruu arMmocpepHoro
HEYCTOWYUBBIN AaBJICHUS

OO6psIB B uHUM HHTEpdetica niu
B LICTIM MUTAHUS

KopoTkoe 3aMblkaHu€e B IMHUHU
uHTepdeiica uiK B 1IeNTH TUTAHUS
Huskoe HanpskeHre NuTaHus [IpoBepre H, €ciiv HYKHO, OTPETYJIUPYUTE
Hapymena repMeTH4HOCTH B
JMHUU NIO/IBOJIA JaBJIECHUS

Haiitu u yctpanuts 0OpbIB

2 BBIXOIHON CHUTHAI

OTCYTCTBYET Haiitn 1 ycTpaHuTh 3aMbIKaHHE

Haiitu un ycTpaHuTh HErepMeTHYHOCTh

3 BuIXOOHO¥ cUTHAI
HecTaOuieH OKHCIIEHBI KOHTAKTHBIE
MMOBEPXHOCTHU

OtxirounTth muranue. OCcBOOOIUTH
JIOCTYII K KOHTAKTHBIM TTOBEPXHOCTSIM.
OYHUCTUTH KOHTAKTHI

2.3.4 OcMOoTp W yCTpaHEHHE 3aMEUCHHBIX HEIOCTATKOB JOJKHBI MPOU3BOIUTHCS IMPH OTCYTCTBUHU
JIaBJICHUS B Ta30BOM WJIM TUIPaBIMYECKON JIMHUU, NMPU OTKIIOUEHHOM 3JIEKTPONUTAHUM U OTCOEAMHEHHOMN
COEIMHUTENIBHON JIEKTPUYECKON JINHUU CBSI3U.

2.3.5 B cnyuae HaKkorieHUs] KOHACHCATa B COSTUHUTENHLHON TUHUH (TIOJIOCTH U3MEPUTETHHOTO OJIOKA)
W HEBO3MOXKHOCTH CJIMBa KOHJeHcaTa 0e3 JeMOHTaka MpeoOpa3oBaTesiel HEOOXOIUMO JIEMOHTHPOBATH
npeoOpazoBaTen, W CIUTh KOHJIEHCAT, MOCJE Yero BHOBH IMPOM3BECTH MOHTaX IMpeoOpa3oBaTeiei.
JleMOHTa)X ¥ MOHTaXX MpeoOpazoBaTeNield CleayeT MPOU3BOIUTH C COONIOACHHEM TpeOOoBaHM pasnmena 2
HACTOSIIIETO JTOKYMEHTA.

2.4 MeToanka u3sMepeHnu

2.4.1 Jlna mpoBeAeHUs WU3MEPEHUN HCIOJIb3YIOTCS THUIIOBBIE CXEMbl BKJIIOUEHHS, NMPUBEICHHBIE B
IpuIoXKeHuu B.

2.4.2 Beraucnenre u3MepsieMoro J1aBJICHUs POU3BOAUTCS 10 (popmyIie:
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k-P

S =Sy +—,
° " Pg— Py

rac S— TCKYIICC 3HAYCHUC CUT'HAJIA,

SO — cmemeHmne curuasia npyu HyJeBOM 3HAYCHUH U3MEPSIeMON BEIMYMHBI (IS CTAaHIaPTHBIX
yciouit SO = 0);
P — 3HaueHue u3MepsieMO BEIMYUHBI,
PB — BepxHuil nipeien U3MEpEeHu;
PH — wnwxkuuii npenen wu3mepeHud, (mis craHgapTHeIXx yciaoBud PH = 0 mmsa Bcex
npeoOpasosareineit, kpome B, st kotopsix PH B hopmyty moacrasisieTcs CO 3HaKOM «MHHYCY;
k— koaddunmeHt npeodbpasoBaHus U3MEPSACMON BEITUIUHBL:

— k = 100 % xans BBIXOJHOTO CUTHAJA, BBIPAKAEMOTO B NPOLEHTAX OT JHMana3oHa
W3MEPEHHUI,

- k = (PB — PH) — nns BBIXOJHOTO CHUTHAJIA, MPEACTABISIONIETO CO0O0W pa3MEepHYIO
Bennuuny (klla, [Ta, MIla u 1.1.).

2.4.3 3HaueHue U3MEPEHHOTO JIaBJICHUS B YCTAHOBJICHHBIX €AMHUIIAX MOXKET OBITh CYUUTAHO 110
KaHaJTy CBSI3H, a MPU HAJIMYUHM UHIMKATOPHOTO YCTPOHCTBA — C MHAMKATOPA MPeodpazoBaTes

3 TEXHHUYECKOE OBCJIY’KUBAHUE

3.1 IIpu BbIMyCKE C NPEANPHSTUA-U3TOTOBUTENS MpeoOpa3oBaTeid HACTPAMBAIOTCS HAa BEPXHUUN
npeen N3MepeHusi U30BITOUHOTO JAaBJICHHUS, IPH ATOM HIDKHUHN Mpeen U3MepeHHsl U30bITOYHOTO aBICHUS
paBeH HYJIIO.

3.2 MnTepBan MexXIy MOBEpKaMHU:

— nmns  mpeoOpa3oBarenieii ¢ TpenesioM OCHOBHOM mpuBeneHHoW morpemHoctd 0,06 % ot
AN — 1 rog;

— Ui IpeoOpa3oBareseil ¢ MU(POBBIM BBHIXOJHBIM CUTHAJIOM, aHAJIOTOBBIM BBIXOJHBIM CHUTHAJIOM U
1uppoBoi 00pabOTKOI cUrHama — 5 Jier.

3.3 Mertponmoruveckne XapakTEpUCTHKHU Mpeodpa3oBaTesieil B TeUeHHE WHTEPBAJIa MEXTy MOBEpKaMHU
COOTBETCTBYIOT JIOKYMEHTaM O IOBEpKe ¢ y4€TOM IoKazaresell 0e30TKa3HOCTH IpeoOpa3oBaTeneil u mpu
YCIIOBHHU COOJTIOZICHUS TIOTPEOUTEIEM IPABIIT XPaHEHUS, TPAHCTIOPTUPOBAHMS M SKCIUTyaTalliH, YKa3aHHBIX B
HACTOSIILIEM PYKOBOJCTBE IO AKCIUTyaTaI|H.

3.4 TloBepka mpeoOpa3oBareneii OCYIIECTBISETCS B COOTBETCTBHUM C JokymMeHTOM: «['CU.
ITpeoGpa3oBarenu gapnenus usmeputensHsie C/IB. Meronnka nosepku» MII 110-221-2022, yrBepxk/1eHHBIM
B YCTaHOBJICHHOM TOPSIZIKE.

3.5MepbI 6€30MACHOCTH.

3.5.1 Ilo crocoOy 3amuThl 4eI0BEeKa OT MOPAKEHUS ANEKTPHUECKUM TOKOM mpeobdpazosarenn ClIB
otHocATcs K kinaccy «l» mo T'OCT 12.2.007.0.

3.5.2 K pabore ¢ mpeoOpa3zoBaTeIISIMH IOy CKArOTCS JIMIIA, ATTECTOBAHHBIE JUISI pA0OTHI C COCYaMH 1101
JIaBJIEHUEM, MpOIIeIue NpoBepKy 3HaHMM «[IpaBuin TeXHMYECKOW OHKCIUTyaTallul 3JIEKTPOYCTaHOBOK
norpedureneit » IITOII u «MexoTpacieBbix npaBui o oxpaHe tpyaa (IIpaBun Ge3omacHocTu) mpu
9KCIUTyaTanuu ayekrpoycraHoBok» (IIOT P M-016-2001 P 153-34.0-03.150-00), ummeromue mpaBo
pabotath ¢ 3JeKTpoycTaHOBKamu HampspkeHueM jgo 1000 B u mpomeamme WHCTPYKTaX IO TEXHUKE
0€30IMaCHOCTH.
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3.5.3 3ameHy, npucOoeMHEHNE U OTCOEIUHEHME IMpeoOpa3oBareneldl OT MarucTpaniei, MOJBOJSAIINX
JIaBJICHUE, CIIeTyeT MIPOU3BOJUTH IIPH OTCYTCTBUH JIABJICHUS B MATUCTPAISX M OTKIIOUYEHHOM 3JIEKTPHYECKOM
NUTAHUH.

3.5.4 Tlogpem n omyckanue mpeoOpa3oBaTeNieii THAPOCTATUIECKOTO JTABJICHHS, CIEAYeT IPOU3BOIUTD
IPY OTKIIFOYEHHOM JIEKTPUYECKOM IMUTAHUH, BBITOJIHSAS TPeOOBaHMs 0€30MacHOCTH paboThl Ha OOBEKTE.

4 TEKYIIU PEMOHT

4.1 IlpeoOpazoBaTenu, Uisl KOTOPBIX BBISIBJIEHO HECOOTBETCTBHE TEXHUYECKHM XapaKTEpHUCTHKaM,
YKa3aHHBIM B 3TUKETKE U I1. 1.2 pu NpOBEAECHNUN BXOJHOI'O KOHTPOJIS MM MPH SKCIUTyaTallK, HallPABIISOTCS
Ha MpeIIpUATUE-U3TOTOBUTEb.

4.2 3ampemaercs BHE NPEANPUSATHI-U3TOTOBUTENS pa3Ouparh MpeoOpa3oBaTeind, IMPOBOAUTH
0pabOTKY MOHTaXa, a TAK)XKE IPOU3BOAUTH 3aMEHY JIEKTPOHHBIX KOMIIOHEHTOB, UyBCTBUTEJIBHOTO 3JIEMEHTA
U PEMOHT NpeoOpa3oBareneii.

5 XPAHEHHE

5.1 Xpanenne mnpeoOpa3oBaTesiel JIOJDKHO OCYIIECTBISATHCS B YIIAKOBAHHOM BHUJE B 3aKPBITHIX
MOMEIICHUAX (XPAHMIHILAX ).

5.2 JlonmyckaroTcs Clenyromune YCIOBUS XpaHEeHUS:

— Temrmeparypa Bo3ayxa or munyc 50 no mitoc 80 °C;

— OTHOCHTEJbHAS BIKHOCTH Bo3yxa 10 98 % npu tremmneparype 1o 25 °C.

5.3 Bo3ayx B mOMeNIeHUH Ui XpaHEHUS! HE JOJDKEH COJIepKaTh MapoB KUCIOT, IIEN0YeH M APYTUX
XUMUYECKH arpeCCUBHBIX CMECEH.

5.4 VYcnoBus xpaHeHus npeoOpazoBareneit 6e3 ynakoBku — «1» mo FOCT 15150.

6 TPAHCIHOPTUPOBAHMUE

6.1 TpancnopTupoBaHHE B YaCTH BO3ACHCTBHS KIMMATHUECKUX (DaKTOPOB BHEIIHEH Cpelbl JOIKHO
cootBercTBoBath rpymie 4 (JK2) TOCT 15150, a B wacTi BO3ACHCTBHS MEXaHUYECKHX (DAKTOPOB JTOJIKHO
cootBeTcTBOBaTh ycioBusMm JI TOCT 23216.

6.2 TpaHCHOpPTHpPOBaHWE JOJDKHO TIPOU3BOAUTHCS B  YIAKOBKE TPEANPHSITUS-U3TOTOBUTEIS.
JlonmyckaeTcsi TpaHCHOPTUPOBAThH MpeoOpazoBaTeay BCEMHM BUAAMU HA36MHOTO M BOJAHOTO TPAHCHOPTa Ha
JI00bIe pPACCTOSHUS C COOJIOJECHHEM IpaBWJ, YTBEPKIEHHBIX COOTBETCTBYIOUIMMH TPAHCIOPTHBIMU
BEJJOMCTBaMH.

7 YTUJIN3ALUA

7.1 Yrunuzamus npeoOpa3oBareneidl MPOU3BOIUTCS B IMOPSAJIKE, YCTAaHOBIEHHOM Ha MPEANPUSITHU-
norpedurerne.

8 TAPAHTHUHU U3I'OTOBUTEJIA

8.1 IocraBmmMK (M3TOTOBUTENH) TapaHTHPYET COOTBETCTBHE MpeolOpa3oBarenell TpeOOBaHUSM
TEXHUYECKUX YCIOBHHA TpU COONIOAEHUM NOTpeOUTENeM YCIOBUH SKCIUTyaTanuuu (MIpUMEHEHHS),
TPaHCTIOPTUPOBAHMSI, XPaHEHUS, MOHTaXa U HKCIUTyaTal[iH, YCTAaHOBJIEHHBIX B HacToseM PD.

8.2 TI'apanTupoBaHHBI CPOK SKCIUTyaTalluu IpeoOpa3oBareneid 3 (Tpu) roga ¢ MOMEHTa (IaTbl)
npuE€MKH npeoOpa3oBaTensi, yKa3aHHOTO B 3TUKETKE.

8.3 I'apanTuiiHbIi CpPOK SKCIUTyaTallMu IpeoOpa3zoBaTeiei s anmaparypbl KeJIe3HOJOPOKHOM
aBTOMATHKH, TeeMexaHuKH U cBsi3u (JKATC) — 5 (mat1h) j1eT ¢ MOMeHTa (J1aThl) MPHEMKH IIpeo0pa3oBaTels,
YKa3aHHOT'O B 3TUKETKE.
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8.4 T'apantuss He pacrpocTpaHsieTcs Ha IpeoOpa3zoBaTeld C HapylmIeHHMEeM IUIoMO (ecinu oHa
MpeIyCMOTPEHAa MCIOJHEHUEM MpeoOpa3oBaTelisi), a TakkKe Ha IpeoOpa3oBaTeIy, MOJIBEPIIIHECS JHOOBIM
MOCTOPOHHUM BMEIIATEIbCTBAM B KOHCTPYKIIMIO ITpeoOpa3oBaTesell MM UMEIOIINE BHEIIHUE TOBPEXKICHHS.

8.5 TI'apaHTus HE pacIpOCTPAHSETCS HA MIEKTPHUECKUI COCTMHUTEIb, MOHTAXKHBIC, YILIOTHUTEIHHBIE,
3alIUTHBIE W JIpyrHe HM3JAeNHs, a TaKkkKe MPOrpaMMHOE oOecreueHHe, BXOISIINE B KOMIUIEKT IOCTAaBKH
npeoOpa3oBareei.

8.6 TI'apanrtuiiHoe oOciyXKMBaHUE MPOU3BOAUTCS HPEANPHUATHEM-U3roToBUTENEM. TlocTrapanTuitHbIi
PEMOHT ITpeoOpa3oBareell MPOU3BOIATCS MO OTICIBHOMY JI0TOBOPY.
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IIpuinoxenne A

YciaoBHoe 0003HaUeHM e IPeoOpa3oBaTelieil JaBjeHUs] U3MePUTEJIbHbIX

CtpykTypHas cxema ycJIoBHOTO 0003HaueHus npeodpaszoBaresneit

Ne 1|2 4 |5| 6 7 g | 9 | 10 11
MO3HULUH
IIpumep 1| CJIB- | - | U- [ XXX - | RS485 | DXXXX-XXXX-XX | KXX | LXX | -/ XXX | AI'bP.406239.001TY
“IleBATY10, IECATYIO TUMPBHI TOMYCKAETCS HE YKA3bIBATh
K00 nomyckaercs He yKa3bIBaTh
Homep noszunyu B Conepranic
0003HaYeHNN

1 Haummenosanue cokpamenHoe — CJIB (cemetictBo natunkos BUIT)

2 K00 ucnonnenus (tTabmuna A.1),

3 8U0 usmepsemozo oasnenus (Tabmuma A.2)
Hwxunii (HITN) n Bepxaue (BIT) mpenens: n3aMmepeHnii B COOTBETCTBUH ¢ 3aKa3oM. HmkHui

4 npesien U3MEpeHus, paBHbIM HyJIO, JOMycKaeTcsd HE YyKas3blBaTh. EJIMHUIBI M3MEpEeHHS
«MIlay momyckaeTcsl HE YKa3bIBaTh.
Koo cneyuanvroeo ucnonnenus:
M(...) — A8 WCIOJIHEHUS C TepeHacTpauBaeMbIM JIHANa30HOM H3MEpEeHUs
«MHOTOTIpEJIeNbHBIIN», B CKOOKax ykasbiBaercsi 3HaueHue BIIM 3aBonckoil HacTpoWku B
MlIla;
MA — MHOTOINpPEACNIbHbII C aBTOMAaTUYECKUM MEPEKIOYEHUEM THANa30HOB

5 (Tombko T ipeoOpazoBartenei ¢ uncppo%HM BBIXOIHBIM CHUTHAJIOM).
He ykazano — gms mpeoOpasoBareneld ¢ (UKCHPOBAaHHBIMU TpeAeIaMH H3MEPEHUs
(«omHOTIPENETEHBIN).
P — HCHOJHEHHUe MpeobdpazoBaTesicii ¢ BHIHECEHHBIM MPUEMHHUKOM JIABICHUS
PXX — HWCIOJIHEHUE C HECTAaHJAPTHBIM 3HAYECHUEM MPENEIIbHO-A0IYCTUMOTO
neperpy3odHoro pmaBneHuss (XX — 3HaueHue naBieHns B MIla) u mOBBIIEHHON
HaJIEeKHOCTBIO.

6 KOO 8bIX00H020 cueHana u aunuu (Tadmuma A.3)

7 K00 mooenu (OyKBa W IEBATH WIN AECATH ITUPD)

OykBa|  6u0 snekmponnozo 6noxa (Tabnuna A.4)

MEPBBII CUMBOII
BTOPO CUMBOJI

TpeThs nudpa
YETBEPTBIA CHMBOJI

nsitas nudpa

6 u 7 uudpst

BOocbMast nugpa

JIEBATHIA CUMBOJI
necsitast nudpa

KOO KAUMamuyeckoeo ucnoanenus (tadmuma A.S)

KOO npeodena 0OnycKkaemol 0CHOBHOU noepewnocmu usmepenuss (tadauma A.6)

KOO npedena 0ONOIHUMENbHOU memnepamypHou nozpewnocmu (tTadnuma A.7)

KOO NpucoeouHumenbHo2o pasmepa (MOHTaXHOM 4acTH) JJIsl COSAMHEHMSI C BHEITHEH
THJIpaBIMUEcKOl (ra30Boi) JMHHUEH U 3a3emiieHreM (Tabamna A.8)

K00 8U0a UHOUKAYUU 6b1x00H020 cuehana (Tadbmuna A.9)

KOO COeOUHUMENs JNeKMPUYecKo2o I COSAMHEHUS C BHEUTHEH TUHUEH cBs3M (Tabnuia

A.10)

K00 epynnwl nviiesnazozauwiumut 1o FOCT 14254 (tabmuua A.11)

K00 Ouanazona Hanpsxcenuti numanus (Tadnuna A.12)

KOO 8peMeHU YCMAaHO8KU 8bIX00H020 cueHana (Tabmmua A.13)

Koo xoncmpyxmusnozco ucnonnenus. KOO nomyckaercst He ykaspiBath (Tabnuua A.14) u

8 NIPU3HAK JIOTIOJIHUTEbHOI TexHoJorudeckoi npupabdorku (H).

9 onuna kabens LXX (Lenoe 9ucio KpaTHOE OTHOMY METPY, HE MOXKET MPEBHIIIATh
800 ™), yKa3bIBaeTCsl TOJIBKO JUIsl M3AEIHH C KabeleM.

10 Koo unghopmayuu o nepsuunoii nosepre (tabmmua A.16)

11 Obo3nauenue mexnuuyeckux ycaosuti (TY)
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[Iponomxenue npuioKeHus A

Taonuma A.1— Koxucnonaenus npeodpazoBateneid. JlomyckaeTcsi 0IHOBPEMEHHOE YKa3aHHE
HECKOJIbKUX 0003HadYeHmi (pa3aeneHue uepes neduc)

O06o3HaueHUe
(mo3unms)

Ucnomnenue

HC YKa3aHO

O6HICHp0MI)IHIHeHHOG HCIIOJTHCHHEC

BT2

(HEB3PHIBO3ANTUIIEHHOE UCTIOTHEHHE)
UCTIOJIHEHHE, YCTOMUUBOE K BO3JCHCTBUIO TEMIIepaTypsl pabodelt (M3MepsieMoii) cpebl
(«BBICOKOTEMIIEpaTypHOe») oT MuHyc 50 10 mmtoc 200 °C

D20, D22, D50

KoHCTpyKTHBHBIC UCTIOIHEHUS 110 Ta0apUTHO-IIPUCOCTIUHUTEILHBIM pa3MepaM Ipeoo-
pazoBarenen

VNX

VN - KOHCTPYKTHBHBIE UCIIOJIHEHHS 110 TApaMeTpaM 3aBOJICKOI HaCTPOUKH;
X=(1...n) — HOMep BapHaHTa HACTPONKH

D20-Ex

HCTIOJTHEHHS B3PBIBO3AIIUIIICHHBIE C BUIOM 3aIlUTHl KHCKPOOE30MmacHas [erb) 1Mo
I'OCT 31610.0, 'OCT 31610.11 ¢ mapkupoBkoii 1o B3psiBo3aiiure «0Ex ia IIC T5 Ga
X» U KOHCTPYKTUBHBIM HCITOJHEHUEM IO TabapUTHO-TTPUCOCTHHUTEILHBIM pa3Mepam
D20

D22-Ex

UCTIOJTHEHHS B3PBIBO3AIMIIICHHBIEC C BUIOM 3aIIUTHI «HCKpoOe30nacHas Ierb» 110
I'OCT 31610.0, I'OCT 31610.11 ¢ mapkupoBkoii o B3peiBo3amure «0Ex ia IIC T5 Ga
X» W KOHCTPYKTUBHBIM HCIIOTHEHHUEM I10 Ta0apUTHO-TIPHCOCTMHUTENFHBIM pa3Mepam

D22

ExP

WCTIOJTHEHHS B3PHIBO3AIIUIIICHHBIE C BUIOM 3aIUTHI «HCKpOoOe30macHast merb) Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBko# mmo B3psiBozamute «PO Ex ia I Ma X»

D20-ExP

WCTIOJTHEHHS B3PBIBO3AIIUILICHHBIE C BUOM 3aIlUTHl «ACKpOOe30macHas Uelb) 1o
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3pbiBo3ammre «PO Ex ia I Ma X»
¥ KOHCTPYKTUBHBIM MCIIOJTHEHHEM I10 Ta0apUTHO-NPUCOESTMHUTEIBHBIM pazMepam D20

D22-ExP

UCTIOJTHEHHS B3PHIBO3ANIUIIICHHBIEC C BUIOM 3aIIUTHI «UCKPOOE30MacHast IEIb) 110
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBo3ammre «PO Ex ia I Ma X»
¥ KOHCTPYKTUBHBIM HCIIOJTHEHHEM IO Ta0apUTHO-NPUCOESTMHUTEIBHBIM pa3Mepam D22

M-Ex

NCNoJIHEHME B3PbIBO3aLUMLLEHHOE C BUAOM 3alMTbl «MCKpobesonacHas Lenb» no
FOCT 31610.0, NOCT 31610.11 ¢ MmapkuMpoBkon no B3pbiBo3awuTe «0Ex ia lIC TS Ga X»
ANS CyA0BbIX U KOpabesnbHbIX CUCTEM, YCTONYMBOE K BO3AENCTBUIO MEXaHUYECKMNX
yAapoB, BuépoyctonunsocTb G2 no NOCT P52931-2008, ¢ AonosnHUTENbHbIMU Tpebo-
BaHMAMM MO CTOMKOCTU K OTHOCUTENbHOW BnaxHocTn 100 % npu abcontoTHOM AaBrne-
Humn 0,08 go 0,4 Mla.

BT2-M-Ex

WCIIOJIHEHHE B3PBIBO3ALIUIICHHOE C BUIOM 3allUThl «MCKPOOE30IacHast LeIb M0

I'OCT 31610.0, TOCT 31610.11 ¢ mapkuposkoii o B3psiBosamute «0EX ia 11IC T3 Ga
X», ISt CY/IOBBIX ¥ KOPAOEIBHBIX CHCTEM, YCTOWYHUBOE K BO3/ICHCTBUIO MEXaHHIECKHX
yaapos, BubpoycroitunBocts G2 o 'OCT P52931-2008, ¢ 1onosHUTENbHBIMU TPEOO-
BaHUSAMHU 110 CTOHKOCTH K OTHOCUTEIbHOU BiiaxkHoCTH 100 % nipu abCOJIFOTHOM J1aBJie-
Huu 0,08 1o 0,4 Mlla., ycroifunBoe K BO3JIEHCTBHIO TeMIIepaTyphl paboueii (n3mepsie-
Mo#) cpeabl oT MuHyc 50 no mmoc 200 °C

TaOonuuna A.2— BungwusmepsemMoro gaBieHus

O6o03HaueHue Bun n3mepsemMoro naBieHus
A npeoOpazoBateTn a0COMIOTHOTO JTABJICHUS
141 npeoOpazoBaTeTy H30BITOYHOTO JaBICHIS
1B MpeoOpa3oBaTeNn JaBICHUS-PA3PEIKSHUST
r MpeoOpa3oBaTeN THAPOCTATUYECKOTO AaBIIeHUS (YPOBEHbD KUIKOCTH)
I npeoOpa3oBaTey Pa3HOCTH JIABICHUI
B npeoOpa3oBaTeny pa3perKeHHs
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[Iponomkenune npuaokeHus: A

Taonuunma A.3— Koa BBIXOAHOTO CUTHAIA

Kon BrixogHo#M curHan [Tpumedanue
RS485 IMudposoit — dopmar RS485 o mporokony ModBus RTU —

Taonuuma A.4— BuasnektpoHHoro 0oka

O06o3Ha4yeHue Bup anexTponHoro 6yoka
D ¢ dpoBoit 00pabOTKON CHrHaNa
Taonuma A.5— Kox kmuMaTH4eCcKOro UCIIOTHEHUS
Buj KITUMaTHYECKOTO [penenbHble 3HAYCHUS
Kon UCIIONTHEHUS U KaTerOpHs TeMIEpaTyphl OKPYXKAIOIIET0 BO3TyXa
pa3MeICHUs pu 3Kcmayaramuu, °C
1 —10...+50
2 YXIJI3.1 —=50...+50
3 —=50...+80
6 —1...+40
7 v —50...+50
8 —=50...+80
9 T3, TB2, TB4 —25...+70
A VXJI3.1 —20...+80
B YXJi14.2 +15...+35
C y2 —40...+80
D VXJI3.1 -30...+80

Tabnuuna A.6—Koxnpenena nomnyckaeMoil OCHOBHON NOTPEIIHOCTH U3MEPEHUS

Kon [Tpenen normyckaeMoii OCHOBHOM ITOTPEIIHOCTH U3MepeHust, +Y,%
0,10
0,15
0,25
0,5
+1,0
+1,5
0,06
2,0
10,2
+0,4

M O|O|N|ojg|ldblw|[N|F

Taonuuna A.7— Koxnpeznena J0MoTHUTEIHHON TEMIIEPAaTYpPHOH MOTPEIIHOCTH U3MEPEHHS

Kon [Ipenensr qOMOTHATEIHLHON TEMIIEPATYPHOU MOTPENTHOCTH u3Mepenus, %o/(10 °C)

8 + (0,05+0,05 Pmax/ PB) s Pmax/10 < P < Pmax;
+ (0,1+0,05 Pmax/ P8) anst PB<Pmax/10
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[Iponomkenune npuaokeHus: A

Taonuma A.8— KoxnpucoeTMHUTETHHOTO pa3Mepa (MOHTAKHON YacTH) 7Sl COSAMHCHHMSI C BHEIITHEH
TUAPABIMYECKON (THEBMATHYECKOW ) TUHUEH U 3a36MJICHHEM

Kon [TpucoeauHUTENBHBIE Pa3Mephl
1 rymep M12x1,0
2 Mtynep M20x1,5 ¢ aunmenem mist coeaunenust tuna 3 ucnonnenne 1 mo FOCT 25164

tynep M20x1,5 ¢ Hunmesnem JUist COEAMHEHUs TUIIA 3 UCTIOIHEHHE |
o I'OCT 25164, ¢ anemenrom 3azemiuenns nmo ['OCT 12.2.007.0-75
1 pe3p0oit M4-7H a71s1 BO3MOKHOH YCTaHOBKH FHAPABIHMYECKOTO IPOCCEIS

tynep M12x1,5 ¢ Hunnenem

Mrynep G 2"-A

rymep M10x1,5

KoppoznonHocroiikast OTKpbITas MeMOpaHa co mrynepom M20x1,5

w

KoppoznonHocroiikas oTKpbITas MeMOpaHa co mrynepom M36x1,5

draHIeBO€E MOAKIIOUECHUEM K TIpoIieccy ¢ pe3nooit KYa"”
Itynep M12x1,0 ¢ Hunnenem
Mryuep M12x1,25 ¢ Hunmenem

Mtyuep M22x1,5 ¢ Hunmnenem
[tynep M20x1,5 ¢ HunmeneM st COSAMHEHUS THITA 3 UCTIOTHEHHUE |
1o 'OCT 25164 u ycTaHOBICHHBIM THIPABIMYECKUM JIPOCCETIEM

dnanueBoe NoKIOYeHNE (MaIOrabapUTHBIN BapHaHT Ipeodpa3oBaTelsl pa3HOCTH AaBICHHN)

MarnorabapuTHbIi BapraHT IpeoOpa3oBaTens pa3HOCTH AaBIeHUH co mrynepamu M20x1,5 ¢
HUITIETIEM

Mryuep G 74"-A

Mtyuep M10x1,0 ¢ Hunmnenem

Mtyuep M14x1,5

rynep 1/4”NPT-18

ryuep M18x1,5

Mrynep GY4"-A DIN3852-E ¢ ynnornennem mo DIN 3869

Mryuep 1/2”NPT-14

HItynep G 6e3 nunmens no DIN3852 ¢ ynnmoraenuem no DIN3869
tynep ¢ BHyTpeHHEH pe3pboii 7/16"-20 UNF-2B no ISO 725:2009

LWtyuep M20x1,5 c HMNNenem ans coeanHeHUs Tuna 3 UcnosnHeHve 1
o 'OCT 25164, crienucioTHeHNE C YAJIMHEHHON pe3b00BOi YacThI0

IMtynep M22x1,5 ¢ vunmenem o I'OCT 2822
Hryrep-GH4-D-BDHIN-EN-837-1

w|igdl = =N |IZIZOHIFIXA T | T MmOoOQlm|»|o|lolwlo

Taonunma A.9— KoxBuna HHIUKAIMKA BEIXOAHOTO CUTHAJIA

Kon By nHAMKAIINNA BEIXOIHOTO CUTHAIA

0 0e3 UHIUKAIIIU
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[Iponomxenue npuioKeHus A

Taonuma A.10 — Koa coenuHHATENS 3IEKTPUIECKOTO /I COSAMHEHUS ¢ BHEUTHEH JIMHUEH CBSI3H

Kon Tun coepunuremnst IIpumeuanue
10 Buiika 2PMJIT18b41115B1B
13 Brika 2PMI'JI18B41115E2 TepPMETUYHBII
14 Bunka 2PMI'J118B711E2 repMETUYHBII
15 Briika 2PM/IT18B71111B1B
60 DIN 43650 A Bunka DIN 43650A
['pynma meimeBnaro3amuTs 10 P68 mo
92 Kabenb ¢ MapkupoBaHHBIMHU BBIBOJAMH I'OCT 14254, nnana3oH TemnepaTyp
okpyxkaromeit cpeapt ot munyc 40 1o 80 °C
Kabens, skpaHUpPOBaHHBIA B IOJTNYPETAHOBOM JlnuHa coryiacoBbIBaeTCs MpH 3aKase, IMana3oH
94 M30JISIMU C MAPKUPOBAaHHBIMY BBIBOAAMU U TEMIIEpaTyp OKpYXKarollei cpeapl oT MuHyc 40
JpeHaKHOU TpyOKOH, 4-IPOBOIHBII 1o 70 °C
Kabenb, s5xpaHUpOBaHHBIN B TOJNYPETAHOBON JlinHa cornacoBbIBaeTCs MPH 3aKase, AUara3oH
95 W30JISIMH C MAPKUPOBAaHHBIMY BBIBOAAMU U TEMIIEpaTyp OKpYXKarollel cpeapl oT MuHyc 40
JIpeHAKHOU TPYOKOH, 6-TTPOBOIHBIN mo 70 °C

Tao6nuua A.11 — Koa rpynmnst neuienaro3amutsl o 'OCT 14254

Kon O06o3HaueHHne

0 IP54

1 IP67

2 IP68"

3 IP55

5 IP65

6 IP30

7 IP66

8 IP69 (IP69K)
* CteneHbp 3aliuThl OT MPOHUKHOBEHNUs mbutK 1 Biiard o [OCT14254-96, nis npeodpaszoBatereit
TUIPOCTATUYECKOTO JaBieHUs (¢ KogaMu ucnoiaHeHus 94, 95 no tadbmnuue A.10) npu MakcuMalibHOMN
JUInHE norpyxenus a0 250 m, npeoOpa3oareineit ¢ kogoM ucnonHeHus 92 no tadnuue A.10 - 10 m.

Tab6nuuna A.12— Koa nnanazoHa HarpsiKeHUM MUTaHUS

Kon JwnanasoH HanpspkeHust, B
0 7-15
1 8-30

Taonuma A.13 - Kox BpeMeHH yCTaHOBKH BBIXOJHOTO CUTHAJIA TIOCIE BKIIFOUCHHS TTUTaHUS

Kon Bpewmst ycTaHOBKM BBIXOZHOT'O CHUTHAJIA IOCJIe BKIIOYEHUs! TMTaHUs, MC, He Ooliee
0 200
1 100

[Ipumeuanue—KoaBpeMeHH yCTAHOBKY BBIXOJHOT'O CUTHAJIA YKA3BIBAETCA TOJIBKO JJIS
peoOpa3oBaTelieli ¢ aBTOHOMHBIM ITUTAHUEM.
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[Iponomxenue npuioKeHus A

Taonuma A.14 — Kox KOHCTpYKTHBHOTO UCIIOTHEHUS

Kon Martepuan MeMOpaHbI Matepuaibl, KOHTAKTUPYIOIIHAE C Howmep pucynka
H3MepseMon cpesioi npunoxeHus b

00 | Turanossrii ciuras BT-9 Turanossrii ciutas BT-9 o b.1,6.2,B5.3,5.6
o OCT 1.90006 OCT 1.90006. Crans 12X18H10T

20 | Turanosslii cuias BT-9 Tutanossii ciutas BT-9 o b.13
o OCT 1.90006 OCT 1.90006. Ctans 12X18HI10T

01 | Crams 36HXTIO Crans 12X18H10T b.4

21 | Crans 36HXTIO Cranp 12X18H10T b.10,Bb.11

02 | TuraHOBBIH CILIAB CO TuTaHOBBIN CIIJIaB CO b.1
(hTOPOIIIACTOBBHIM TTOKPBHITHEM (hTOPOIIIACTOBBIM MTOKPHITHEM.

Crans 12X18H10T co
(hTOPOIIIACTOBBIM MTOKPHITHEM.

03 | Cramp 36HXTHO Cranp 12X18HI10T b.7,Bb.8

04 | Crams 316L Crans 316L, crans 12X18H10T, Viton b.9

05 | Crams 316L Cranb 316L Bb.9, b.16,b5.17, .19,
B.20

14 | Crans 316L Crans 316L, Viton b.14

24 | Crans 316L Crans 316L, crans 12X18H10T, Viton b.12,Bb.15

34 | Crans 316L Crans 316L, crans 12X18HI10T, Viton b.13

41 | TuraHoBsIi crutaB BT-9 TuraHoBbll citaB BT-9 mo b.21

o OCT 1.90006 OCT 1.90006

[Tpumeuanue — CumBon «I1» B KoJie KOHCTPYKTUBHOI'O MCIIOJIHEHUS UCIIOJIb3YETCs )i MpeoOpa3oBaTeieH,
paboTaroUIMX B KOHTAKTE C MUILEBBIMU IPOTYyKTaMHU.

[Iponomxenue npuiioxkeHus A

[Tpumep 3ammcu oOO3HaUeHHE MpeoOpa3oBaTeNell MpPU ero 3aka3e W B JOKYMCHTAlUW JPYrou
OPOIYKIIMH, B KOTOPO OH MOXKET OBITh IPUMEHEH:

— mpeoOpa3oBareny A U3MEpeHUs] W30BITOYHOTO JIABJICHUSI C BEPXHHUM IpenenoM u3mepenus 1,60
Mlla, ¢ uu¢poBbiM BeIXOJHBIM curHagoM RS485, ¢ mudpoBeiM Ob, knmumarndeckoro ucnonHenus Y XJI
Kareropuu pasmenienus 3.1, Ho st padoTel ipu Temriepatype oT Munayc 50 °C mo mmroc 80 °C, mpeaenom
JIOITyCKaeMOro 3Ha4eHUs MpUBEAEHHON 0CHOBHOM norpemHocty £0,5 %, npenenom nomyckaeMoro 3Ha4eHus
JOTIOTHATEIFHOU TeMItepaTypHoi morpentHocta 0,15 %, co mrymnepom tuna M20% 1,5, coequHUTENIEM THTIA
2PM/JI18B411I5B1, xomom crenenu 3aumthl IP65 mo I'OCT 14254, wanpspkenueM nuTanus 7-15 B,
MaTepraIoM MeMOpaHbl U MOJIOCTEH, KOHTAKTUPYIOLIUX ¢ U3MepsieMoi cpeioil — tutal, ctanb 12X18H10T
— 0003HavaroTCs:

C/IB-U-1,60MIIa-RS485-D3422-0105-0-K00 AI'6P.406239.001TY

— npeoOpa3oBaTeNy C pa3HECEHHBIM TPUEMHUKOM JaBJICHUS JJIs1 U3MEPEHHs U30bITOUHOTO JaBJIECHUS C
BepxHUM mpenesnom m3mepenus 1,00 MIla, ¢ undpoBbiM BeixoaHbIM curHaigoM RS-485, ¢ mudpossim OB,
KJIMMaTudeckoro ucnoiHenus Y XJI kareropuu pasmenienus 3.1, Ho 171 pabOThI IpU TeMIEpaType 0T MUHYC
50 °C no mmroc 80 °C, mpemenoM J0mycKaeMoro 3HaueHUs MPUBEAEHHONH ocHOBHOW morpemHoctr £0,5 %,
IpeeNIoM JI0IYCKaeMOro 3Ha4eHUs IOTIOJIHUTENbHOU TeMIiepatypHoit norpemHocty +0,15 %, 6e3 mrynepa,
kosoM crenieHn 3amuThl P65 mo T'OCT 14254, nanpsukennem nutanus 8—30 B marepuanom meMOpaHbI U
MOJIOCTEH, KOHTAKTUPYIOIIUX C U3MEPSIEMO CpesJoil — TUTAHOBBIN CIUIaB — 0003HAYAIOTCS:

CJIB-1-1,00MIIa-P-RS485-D8415-0805-1-K00 AT'bP.406239.001TY
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[Iponomxenue npuioKeHus A

Tao6numa A.15 — BapuaHTsl nepeHacTpoOiikH TpeXmnpeneabHbIX TpeodpazoBarenei

[TepBsrit
BITH, MITa 0025 | 006 | 016 | 025 | 10 | 25 | 60 | 250 | 60,0 | 1000
Bropoi
BITH, MITa 0016 | 004 | 01 | 016 | 06 | 16 | 40 | 160 | 400 | 60,0
Tperui
B MITa 001 | 0025 | 006 | 01 | 04 | 10 | 25 | 100 | 250 | 400

Taonuma A.16 — Ko undopmaruu o nmepBUUHON OBEPKE

Kon Onucanue

Bl Otrpy3ka npeoOpa3oBareneil ¢ 3aB01a-M3rOTOBUTENS 0€3 0pOpMIICHUS IEPBUTHOM I10-
BepkH (YCIOBUI JOTOBOpA)

51D Otrpy3ka npeoOpa3oBareneli ¢ 3aBo1a-U3roTOBUTENS 0e3 0POpPMIICHUS IEPBUYHOM I10-
BEpKH, «ID» - 0cOOBIE YCIOBUS IIOCTABKU
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Ipunoxenune b
I'abapuTHbIie yepTexu CAB

m 3
-~ 21 | n2
S27
/
i T
—
x =
- o @
%] —
NV
- 25
OTBeTHAas 4acTh COEUHUTENS U JIMHUSA CBSA3HM HE IIOKa3aHbI
1. Pa3mepsl Ju1s cipaBoK
2.  MOMEHT 3aTs KU IPH YCTAaHOBKE Mpeodpazoparens — He 6onee 60 H-m
3. CoeauHMTENN OKA3aHbI YCIOBHO
4.  Tun coeAMHUTENS, JUIMHA U BEC B 3aBUCUMOCTH OT MCIIOJHEHUS
5. Macca »e 6oxaee 0,25 kr
VcnosnHeHue natyuka (Ko AMara3oHa HanpsyKeHU NUTaHus) L, mm
0 95
1 105

Pucynok b.1 — TabGaputHblii 4epTéx mnpeoOpazoBaTeneil H30BITOUHOTO JaBIEHUS C KOAOM

IPUCOEAMHUTEIBHOTO pa3mepa 2 mo tabmuue A.8 u kogoM KoHCTpykTuBHOro ucnonHenus K00, K02 mo
tabmuie A.14
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IIponomxenue npunoxenus b

.2 m. 3
S22

M12x1
~—

I
|
X40

70

OTBeTHasA 4acTh COCANHUTCIIA N IMHUH CBA3H HC ITOKa3aHbI

IIpuMmeuanus

Pasmeps! [u1s cripaBok.

MoMeHT 3aTsHKKH IIPU YCTaHOBKe IpeoOpasoBarerst — He 6onee 22 H-m.
CoenuHuTEINb TIOKA3aH YCIOBHO.

Tun coenuHnTENA, ATUHA U BEC B 3aBUCUMOCTH OT MCIIOTHEHHS.

Macca, kr, He 6onee 0,15.

GO wnN -

Pucynok b.2 — T"aGaputHsiii uepTéx mpeodpa3oBarenell ¢ KOJJOM MPUCOEAMHUTEIHLHOTO pa3mepa 1 1o
tabmuie A.8 1 KoJoM KoHCTpyKTUBHOTO ucnonHeHus KOO mo tabnune A.14
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IIponomxenue npunoxenus b

120 - 75 o
‘ . | I , |
“ ! ! ! | | “ w I
o | | | . |
~ F e | | . =I & |
F= — il !
‘ ! ! i ‘ :
| I | '
B0k anexkTpoHuKu
X1
Kon1. llens
e— | | +UPIT
e o |+UPIT
—f 3 [0V
— 4 |OV
= 5 | DATA-
§ = ¢ | DATA-
= = 7 |DATA+
T s— g | DATA+
S « |g|GND
E“ s— 19 | GND
2
036 ) X2 X1 X2 X1 2
= Kowtl Llene || Ileme [Kont V Kontl. Ilems Lenb_[Kont q:)
— | | PI- PI- | | * + 1 [Pl Pl L= =
: g =12 | PI PIl- | 2 ! ‘ | L 2 [P Pl- | 0 = g
~ . = +5A +5A 3 g T —* 3 | +5A +5A 3
g ] : 0 R 4 | A +5A | 4 1 | | L 4 | +5A +5A 4 = i
. ~ o—] Pl+ Pl+ ® ® + + —o
i 5 5 5 | Pl Pl 5 =
i b— it — 6 Pl+ Pl+ 6 —-T | | T— 6 | Pl+ Pl+ 6 g
i — 7 AN2 AN2 7 7 AN2 AN2 7
i — § | AN2 AN2 | 8 T \2/ L] 3 | AN2 AN2 | 8 | g
. =— 9 GND GND 4] —j L Q GND GND Q0 = (=¥
065 = 10| GND GND | 10 10 | GND GND | 10— =
[Tpuémuuk naBneHus CxeMa coeIMHEHUH
Pucynox b.3 — TabaputHbni dvepTéx mnpeoOpazoBareneidi W30BITOYHOTO MABICHHUS C KOJIOM

MPUCOEAMHUTEIHFHOTO pa3Mepa 5 mo tadnuie A.8 U BEIHECEHHBIM MPUEMHUKOM JaBieHus ucnonneHus KOO
o Tabmure A.14

Q R LA L i g Ha T weHHe BRIEOIOE
Q - C OEHEHHTEIT { BRrER) ZPTVITT
[ 1 [+
P 2 oy
. 3 Data-
198 4  |DataH
Pucynox b.4 — TabGaputhblii uepTé&x mpeoOpa3oBareneil aOCONIOTHOIO JaBJI€HHUS C KOAOM

HNPUCOETUHUTENBHOTO pazMepa 2 mo tadbnuie A.8 U KogoM KOHCTpYKTUBHOro ucnonHeHus K01 mo rabnuue
A.l4
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IIponomxenue npunoxenus b

| i
“ *[x1
2 - —t =
g ’ 2 \ /}
\_/
!
- 140 max - --&—-
Haznauenue BeiBos10B coenuauTeNst X1, X2 (po3erku) TJBP8C 53-04 5321-S
KonTakr Ienp
1 OO0muii
2 OO6mui
3 +Unut
4 DATA+
&) DATA-
6 +Unut
7 +Unut
8 O6mumii 1 2 345 6 7 8
Pucynox b.5 — TabGaputhblii uepTéx mnpeoOpazoBaTensi ¢ KOJOM dyekTpudeckoro coenuuutens 01 mo
tabmme A.10
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IIponomxenue npunoxenus b

(kooa dng kpeniequs mpoca

~+ A [ _
s " - - 9 !
Lo
Konnaqox
120 max

IIpumeuvyanus

1 I[J'I}l IMPOMBIBKHU IPUEMHOI'0 OTBEPCTUA CHATH 3aIMTHBIM KOJIIAYOK.

2 PexoMeHIyeTcst HCTIONB30BATh TPOC IS 3aKpEIUICHHsI B paboueM MOI0KEHHUH, a TAK)Ke MOJbeMa U Oy CKaHHsI.
3 Ilpu HE0OXOIUMOCTH UCHOIB30BAHUS TPOCA IJIsl MOJHITHUS U OIyCKaHUS MPpeoOpa3oBaTess, 3aKpPEnUTh TPOC

3a CKoOy.

4 JInvHA MPUCOCIUHUTEIILHOTO Kabens L B 3aBUCUMOCTU OT UCTIOJTHECHHSL.

[[BeT mpoBoja + BET HAKOHEYHUKA Ilenb Konrakt
KpacHBII + OeJbIit +Unut 1
OeJIblil + Oemnbli OO0t 2
3eJIEHBIN + OBl Data— 3
CUHUU + Oenbli Data+ 4
KENTHIN + YE€PHBIN OKpaH —

CooTBeTCTBYE Ha3HAUCHUS BBIBOJOB paS’LéMa MpoBOAAM 3KPAHHUPOBAHHOI'O Kabes Hp606p830BaTeHeﬁ

TUAPOCTATUYECKOTO AaBieHus (ucnonnenue 94 no tadbmuie A.10)

I[BeT mpoBo/a + 11BET HAKOHEYHHUKA Ienn KonTakr
KpacCHBIN + Oenbli +Unur 1
OebIi + OCNbIi OO0muit 2
3eIEHBIN + OebIit Data— 3
CUHMI + OebIit Data+ 4
JKENTHIN+ OembIit Data— 5
4EpHBIN+ OeIbIi Data+ 6
KENTBIN + YEPHBIN OKpaH —

CooTBETCTBUE HA3HAUCHHS BBIBOOB pa%éMa IIpoBOAAM SKPAHUPOBAHHOTO Ka0ens npeo6pa30BaTeneI7I

TUAPOCTATUYECKOTO AaBieHus (ucnonnenue 95 mo tabnuie A.10)

[IpumMedanus:

1. I[OHYCKaCTCH 3a3C€MJIATDH 9KPaH MPUCOCAUHUTCIBHOT'O Kaoens.

2. JlomyCKaeTCs HCIIOJIb30BaHHE HAKOHEYHUKOB T'OJTyOOT0 IIBETa BMECTO OCJIBIX.

Pucynox B.6 — TabGaputHblii depTéx mnpeoOpa3oBarenell THUAPOCTATHYECKOTO JaBICHHS C KOJOM
MPUCOEAMHUTEIILHOTO pa3Mepa 2 mo Tabnuie A.8 W KOJOM KOHCTpyKTHBHOro wucmnoiHenus KOO0 mo
Tabimue A.14

Crpanuna 26 u3 53 AT'BP.406239.001-03PD m3m.17



IIponomxenue npunoxenus b

CoeduHumens noka3aH yc/10bHo

M36x15
|
!

\

i | \ 1L
\S:i 105ma x

IIpuMeyanue— BuHT 3a3eMlIeHUsA OTCYTCTBYET

Pucynox B.7 — TabaputHbii uepréx mnpeoOpa3zoBareieid W30BITOYHOTO JaBJICHUS C KOJOM

NPUCOEAMHUTEIBLHOTO pa3Mepa A mo Tabmuie A.8 M KOAOM KOHCTpyKTUBHOro ucnoimHeHuss KO3 mo
tabnune A.14

CoeduHumenb NOKA3aH YcAobHo

{ [ ] M {
E— |
) | \
m — e
R - - - - - - - - -t— -
h=3 o~ —
| i
] / |
25 / |/
5=27
14 0max
[Ipumeduanue— BUHT 3a3eMJIEHUA OTCYTCTBYET.
Pucynoxk b.8 — T'abaputHblii uepTéx mpeoOpa3oBareneil H30BITOYHOIO JAABICHHUS C KOJIOM

MPUCOEAUHUTENIBHOTO pa3Mepa 9 mo Tabmune A.8 M KoJIOM KOHCTpyKTHBHOro ucnonHenus KO3 mo
tabnune A.14

Crpanuna 27 u3 53 AT'bP.406239.001-03P2 u3m.17



IIponomxenue npunoxenus b

CoeduHumens noka3saH ycaobHo

M20x15
6
|

25 S=27
120 ma x

Il puMeyanue— BuHT 3a3eMlIeHUA OTCYTCTBYET.

Pucynok b.9 — I'abaputHslii uepTex mpeodpazoBareneil n30bITOYHOT0, A0COTIOTHOTO JABJICHUSI C KOJOM

PUCOCTMHHUTEIBHOTO pazMepa 2 o Tadmuue A.8 u Ko1oM KoHCTpyKTHBHOTO HcnonHeHus K04 u KOS5 mo
tabimue A.14

Crpanuna 28 u3 53 AT'BP.406239.001-03PD m3m.17



IIponomxenue npunoxenus b

Maxkcumansueiii BITA, kI1a A, MM, HE Goee B, MM, He Goiee Kon koncrpykrreHOTO
UCIIOJTHCHU A
>1,6 178 134 K21
1.6 232 190 K31

IIpumevanus

Pasmeps! 1 cripaBok.

DJEeKTPUYECKUI COEIMHUTEND IOKA3aH YCIOBHO.

Macca npeodpasoBarens He Ooinee 4,2 kr (ucronHeHne K21) .
BuHT 3a3eMiileHUs] OTCYTCTBYET.

A wWN P

Pucynox b.10 — T'abGaputHblii uepréx mnpeoOpa3oBaresiell HM30BITOYHOTO JIABJICHUS, Pa3pekKEHUs,
JABJICHUS-pa3peKeHUs C KOJAOM NPUCOEAMHUTENbHOrO pasMepa B mo Tabmune A.8 u komom
KOHCTPYKTHUBHOTO ucnioiHenust K21 mo tabnune A.14

Crpanuna 29 u3 53 AT'BP.406239.001-03PD m3m.17



IIponomxenue npunoxenus b

CoeduHumens Noka3aH YcaobHo

178 max
L

134 max

O

#18,3H12 \ K1/4" FoCT6111-52

2omb
Ipumeuyvanus
1  Pasmepsl A cripaBoK.
2 DJeKTpUYeCKHH COeTUHUTENb IIOKa3aH YCIOBHO.
3 Macca npeobpazoBarens He Ooiee 4,2 Kr.
4 BuHT 3a3eMJICHUS OTCYTCTBYET.
Pucynox b.11 — T'abaputHblii uyepTe:xx mnpeoOpazoBaTeneld aOCONIOTHOIO JaBJIEHUS C  KOAOM

MIPUCOETUHUTENBHOTO pa3mepa B no Tabnuie A8 u kogoM KoHCTpyKTHBHOro ucnonHenus K21 no tabnuue
A14 npunoxxenus A

Crpanuna 30 u3 53 AT'BP.406239.001-03PD m3m.17



IIponomxenue npunoxenus b

M6-6Hx 10"
. o— —©
©
- | ] R
3 1 8
32* &
©
- \© 57 ¢
¥/
Py A > /
M20x15-6g
54
54
84
| |
: .
! |‘
| | |
Fy ] "
O x®
I
T 1—1—1’ —
SIS
Pucynox b.12 — TabaputHeni 4yepTé&xk npeoOpasoBaTeneil pa3HOCTH JaBICHHNA

C KOJOM

IpUCOEANHUTEIbHOTO padMepa H mo Tabmuue A.8 M KOIOM KOHCTpYKTHBHOrO ucnoimHeHus K24 mo

tabmure A.14

Coadubinmois Red 304 yeaoiie

| { | | Honpobasue
- | Budipmis
i et
————
= -
& 75
=
Kon sanexrpuueckoro coenuautens mo tadauie A.10 L, MM, He Oojtee
1X, 60, 80 185
91, 92 192
Ilpumeuanue— BuHT 3a3eMIIeHUs OTCYTCTBYET.
Pucynox b.13 — TabaputHblif uepTé&x mnpeoOpa3oBaTeneil HW3OBITOUHOIO JABJICHHUS, pa3pexKeHHUs,

JaBJIeHUsI-pa3pekeHus ucnonHenus BT2 ¢ kogoM mpucoeInHUTENbHOro pazMepa 2 no tadnune A.8 u
KOJOM KOHCTpyKTUBHOTO HcnonHerus K20, K34 no tabnune A.14

Crpannna 31 u3 53
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IIponomxenue npunoxenus b

(oedunument nokd3aH YonabHo

$27 .

hT]

T VL
M0 1 5
r-

L, MM, He Ooitee

Hcnonnenus ¢ kogoMm SJICKTPUIECKOI'0 COCAUHUTEIIA 110 TalII.

A.10
15 60 95
92 102

Il puMeyanue— BuHT 3a3eMlIeHUA OTCYTCTBYET.

Pucynok b.14 — TabapuTHblii 4yepTéx MpeoOpazoBareieid W30BITOYHOTO JABIICHUS, Pa3peKEHUs,
JaBJICHUSI-PA3PEIKEHUs C KOJAOM MPUCOEIUHUTENBHOTO pa3Mepa 2 1o tabauie A.8 U KoJOM KOHCTPYKTUBHOTO

ncnoitaenns K14 mo radmuie A.14

oy
! hadt b
k=) /
1 s
M-t/ 32
MonoxeHus Ja3LeMO NOKGITHT !J'FﬁﬂﬂHﬁ'f
|'|l|l
!
| 85,5
1 #6
Mo o —
|| T/Y )
® oyl / =
LI
\&J = \

I1 puMcCc4dYaHUC— BuHT 3a3emieHus OTCYTCTBYCT
Pucynok b.15 — I'abapuTHblii 4epTéx npeodpa3oBareseil pa3HOCTH JaBICHHUH ¢ KOAOM
MPUCOETUHUTENBHOTO pazmepa G o tabnuie A.8 U K0JIOM KOHCTPYKTUBHOTO ucrnionHenus K24 no

Tabmmune A.14
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IIponomxenue npunoxenus b

(Kooa ang Kpen/iequs mpoca

2505
0

72 max [

[Ipumeuanue - [nnHa nprucoeAMHUTENBHOTO Kalens L B 3aBUCMMOCTH OT 3aKasa.

Pucynok b.16 — "abapuTHbIii 4epTek Mpeodpa3oBaTeseii Tuapo
CTaTUYECKOI'0 AABJICHUSI C OTKPBITON MMPUEMHONW MeMOpaHOH, KOJIOM MpHUCOeANHUTENbHOro pazmepa D50 no
tabiuue A.1 u KkogoM KOHCTpYKTHBHOTO HctoyiHeHus: KOS no tabnuue A.14.

Beixadkoy paibem RoKasaH YeaoiHo

Y| 1| R N R
o,
|
[ max
Ko anekrpuyeckoro coeauuutess mo tadsuime A.10 L, MM, He Oosee
1X, 60 80
91 86

Pucynok b.17 — I'abGaputHblit uepTéx mpeodpa3oBaTesieil ¢ OTKPHITOM MEMOpPaHON M30BITOYHOTO JTABJICHHS
C KOJIOM MIpHCcOeANHUTEIbHOTO pazmepa D50 no tabnuie A.1, kogom siekTpudeckoro coequautens 1X, 60,
91 mo Tabnuie A.10 u kogom KOHCTpYKTHBHOTO UcnionHeHust KOS5 mo Tabnuie A.14.

Homep koHTakTa pazbemMa (LBET MPOBOAA) sl UCIIOTHEHUS HJIEKTPUUECKOTO
emns coemHuTeN 1o Tabu. A.10
10,13 60 91,92 94
+Unur 1 1 KopuuneBblii (KpacHbIi) KpacHhbrii + Genblit
OO6muit 2 2 benblit (kenThIit) benbrit + Oenbrit
DATA- 3 3 YepHblii (cepbii) 3eEHblit + OebIii
DATA+ 4 JT~ Cunnit CuHuii + Oenblii
OkpaH - - - KénTerit + uépHbIit
[Ipumeyanue
MapxkupoBka ucnoiaaenus: 94 o6osznauena kak L{Ber nmpoBoja + L{BeT HAKOHEUHHUKA.
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IIponomxenue npunoxenus b

enn Howmep koHTakTa pazpema 1 HCIIOJIHEHUS
neKTpudeckoro coeauautens 14,15 mo 1abn.A.10

+Unut 1

OO0mmi 2

DATA- 3

DATA+ 4

— &)

Ilepembluka MeXy BbIBOJaMU 6 1 7 6
[Tepembluka MeX1y BbIBOAAMH 6 1 7 7

Kox 10,13

PI/ICYHOK b.18 — CooTtBercTBHE ueneﬁ KOHTAKTaM JJICKTPUYCCKHUX Pa3bCMOB U ITPOBOAAM Kabems

Ao/inaqok

220

150 max

IIpumeuanne

1 JIas IpOMBIBKH IPHEMHOM MEMOPAHbI CHSTh 3al[UTHBIN KOJIMAaYOK.
2 JlnvHA MPHUCOEANHUTENLHOTO Kabems L 3aBucHT oT 3akasa.

Pucynox b.19 — I'aGaputHslii yepTex npeoOpa3oBaTeneil ruApocTaTUYECKOro AaBiaeHus ¢ kojgom D20 no
tabnuue A.1 , K0JIoM NPUCOETMHUTENILHOTO pa3Mepa 5 o tadnuie A.8 U K0J10M KOHCTPYKTUBHOT'O UCIIOJI-
Henust KOS o tabmuue A.14.

Crpanura

34 u3 53 AT'bP.406239.001-03P2 u3m.17



Ao/naqok

LN A '/ L ‘ - .

8| (o H——8— —

S . )

! ‘ | %
Z *
50 max

[Ipumevanus
1 JUJ1st IPOMBIBKY TIPUEMHON MEMOpaHBbI CHATD 3alIUTHBIA KOJIMTAYOK.
2 JlnuHa npucoeIMHUTENbHOT0 Kabens L B 3aBUCHMOCTH OT 3aKa3a

Pucynok b.20 — I"abapuTHbIi uepTek Mpeodpa3oBareieii TiAPOCTaTUISCKOro aBieHus ¢ KogoM D22 mo
tabnuie A.1 , K0JI0M IPUCOETMHUTEIBHOTO pa3Mepa 5 1o Tabnuie A.8 U KOAOM KOHCTPYKTUBHOTO HCIIOJ-
Henus K05 o rabnune A.14.Ilpunoxenue B
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CxeMa BHEIIIHUX JJICKTPUUECKUX coequHeHui mpeodpazoBareneii C/IB
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IIponomxenue npunoxenus B
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Puc. I'.2.Cxema snexrpuueckux coequnenuit CJIB ¢ AnyBus Communicator
RS232 - RS485 ADAM4520
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IIponomxenue npunoxenus B
PexomeHyemas cxeMa 3JIEKTPUYECKUX COEAMHEHHMH mpeoOpa3oBaTenieil TMApOCTaTUYECKOro AaBICHUS C
KOJIOM JIEKTPUYECKOTO COEAUHUTENS 95

X1
UPIT — - 1 - | Kpachsil ‘i
o \_ * %C g““““‘“‘?h““ L'S1  MpeoSpascbamens
Em_—‘\ © [EU"HEUH;'“ —~J —©02 =zudpocmamuyeckozo
| 52 Xenmbil >§:82 dabnewus
6 YepHbll 1
- Jpy
(0 X7
| 1 _. | Kpocksi =
¢ %o g“““““‘?h““ LS1  MpeoSpasobamens
O [EU"HEUH;'” —~J —02 zudpocmamuyeckozo
5 < | Xenmsu >;:gz Oabnexus
6 YepHbll 2
N
T KneMMHOs Kopodka

¥ XN
M 1. | Kpachi

2 = | Kopudnebuil L)g1 [peodpa3zobament
37 | 3enensi ) 2udpocmamuyeckozo
bo | Cumug ™ ;  Oobenus
5 | Xenmwii > N

RZ 6 = YepHbid b

120 Om o —

RZ mepMuHO/MbHLIU pe3ucmop.

Puc. I'.3.Cxema 31€KTpHUECKUX COEIMHEHHH NpeoOpa3oBarenell THAPOCTATUYECKOrO JaBJIECHHUS C KOJIOM
AMEeKTpUYECKOro coeuHutens 95 (ocranpHoe M. puc. I'.1 nnm I'.2)
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Ipunoxenune I
I'aGapuTHbIe pasMepsbl IUTYHEPOB A MOJAKIIOYEHUS] K MATHCTPAJIH JABJICHHUS M MOHTAKHBIX I'HE3]Q

‘ Kon
X SL B A b C MIPUCOEAUHUTENBHOMN
‘ 4acTu
, M20%1,5 20 5 6 2,39,FH
| ! M12x1,5 12 3 5 6
| y G%" 21 | 5 | 6 7
1 M12x1 12 3 5 ¢
Q M12x1,25 12 3 5 D
( M22x1,5 18 3 10 E
- - GY" 12 3 5 K
M10x1,0 10 2 3 L
B /12,8y
120"
d di | d2 L L1 | L2 Kox
‘ A I V4 . \\ NPUCOEIUHU
T. 4acTH
. ’ /AR M20x1,5 | 7 | 12 | 24 | 18 | 35 | 2,39,FH
0 50" o MiI2x1,5 | 6 | 75 | 14 | 10 | 35 6
‘an ~ 7]~ G 7 12 | 24 | 18 | 35 7
/ 32 /L )| M12x1 6 | 75| 14 | 10 | 35 ¢
7 MI2x125 | 6 | 75 | 14 | 10 | 35 D
- 74 ' M22x1,5 | 11 | 16 | 20 | 16 | 35 E
L e GY" 6 | 75| 14 | 10 | 35 K
MI10x1,0 | 35 | 60 | 13 | 8 | 25 L
-

Ipumeuyvanus

1 Pa3mepsl B MIJITUMETPAX

2 VYcunue 3aTATMBAaHUS MPH YCTAHOBKE HA MAarMCTpallb JABJICHUS HE JOJDKHO mpeBbimath 60 H-m s
MPUCOECTUHUTENBHBIX pazMepoB M20x1,5, M22x1,5 u G%" u 22 H-M — 111 ocTanbHbIX.

Pucynok /1.1 — TaGapuTHbIe pa3Mepsl MTYIEPOB M PEKOMEHyeMbIe MOHTaXHBIC THE3MA I YCTAaHOBKHU
npeoOpaszoBareneil ¢ KogaMu MPUCOeAMHUTENbHOM yactu 2, 3, 6, 7, 9, C-F, H, K, L no Tabaune A.8

Crpanuna 39 u3 53 AT'BP.406239.001-03PD m3m.17



[Iponomxenue npunoxenus I’

O Kox
B A b C | mpuCOeqMHUTENBbHON
' 9acTH
] M12x1,0 27 19 8,7 1

oy

o
WL

=
T

IIpumevanus
1 Pa3mepsl B MUJIIUMETpPAxX
2 Ycwine 3aTArUBaHus TPU YCTAaHOBKE HA MaruCTPalib JABICHUS HE JIOJDKHO MpeBbImaTh 22 H-M.

Pucynok [1.2 — I"abaputHbIe pa3Mepsl MTYyIepa Mpeodpa3oBareieii ¢ KOJOM MPUCOSAMHUTEILHONW JacTu 1
o Tabnune A.8

I f Fe /f-; /\/T *'.—: _ }f-: — K

Hh L { g )

Pucynok /1.3 — T'abapuTHBIe pa3Mepsl MTyIepa mpeodpazoBaTeiell ¢ KOJIOM MPUCOSAMHUTEIFHON YacTH A
no tabnuie A.8

77

$3,2

M10x15-6g

Pucynok J1.4 — l"abaputHble pa3Mepsl MITyIepa npeodpa3oBareneil ¢ KoJ0oM MPUCOSTUHUTENLHON YacTu 8
1o Tabnure A.8
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[Iponomxenue npunoxenus I’

Kon
d A D | npucoenuHUTENHHOM
. 12,8y 4acTu
2n - M12x1,0 9 | 27 1
1207 M10x1,5 18 24 8
ST TN T M36x1,5 15 | 4 A
Ty Y

.

7

£ S
/

25 .
l _

|

i

E

Pucynok /[.5 — Pexomenayemple MOHTaXHBIE THE3/1a IS IPeoOpa3oBaTelieil ¢ KOAaMu MPUCOSANHUTETbHON
yactd 1, 8, A o Tabauie A.8

g 4
Ine:
1 —Kopnyc npeobpaszoBarens JaBIeHUs;
2 — YIIOTHUTENbHAs MPOKIAJIKA;
3 —Xowmyr;

4 —TIlepexonHoii naTpyOOK JIsl yCTAHOBKH Ha OOBEKT.

Pucynok /1.6 — Iloaxmodenue npeodpasoBaress ¢ KOAOM IMPHUCOSTHHUTEIBHOTO pasmepa D50 mo Tabmnuie
A.1 gepe3 coenunutens « Tri-Clamp2y» ¢ npoknaakoi Kk 00beKTy.
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Ipuinoxenne /I
YcranoBka npeodpa3zoBaresieil THAPOCTATHYECKOTO JaBJEHHUS B KOJOALE UJIH EMKOCTH

KopoOka ¢
MepPEeX0IHBIMU
KOHTaKTaMH

K 6moky
iyttt (bopumposans
CHIHaJia |

HCTOYHHUKY

IMUTaHHUA

NS
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Ipunoxenune E
IIporokoJ o0MeHa npeodpa3zoBareJieil Ha ocHoBe mpoTokojia MODBUS RTU
1 Onucanne nporoxosna ModBus RTU

1.1 TIIporokon ModBus RTU (manee ModBuUS) ompenenser CTPyKTypy COOOIICHHH, KOTOpas
UCTIONIE3YETCS U PACIIO3HACTCS YCTPONCTBAMHU, MOAKIIOUYEHHBIMH K KaHATy NepeJavyn JaHHBIX (MarucTpaiu
WM JIMHUM CBSI3H).

1.2 ModBus onmchiBaeT crmocod 3ampoca yCTpOHCTBOM JOCTYIIA K APYTUM yCTPOHCTBAM, CIIOCOO OTBETa
Ha 3aIPOCHI, METO/IbI ONPEICIICHUS OINOOK U PEaKIUu Ha OIMIMOKH.

1.3 ModBus ycraHaBiMBaeT, Kak yCTPOMCTBA PaclO3HAIOT MpeIHAa3HAYCHHbBIC U HUX COOOIICHUS,
OTIPEICIISIOT MPEANUCAHHBIC UM JICWCTBHS, BBIICISIOT JaHHBIC WM UHGOPMAIUIO U3 COOOIICHUN, a TaKKe
KaK ycTpoicTBa GopMUpPYIOT (hOPMAT OTBETHOT'O COOOIIECHUSI.

1.4 ModBus mnpenmonaraet OJHO aKTUBHOE (3ampallMBaroIIee) YCTPOWCTBO B JIMHUU (MacTtep —
Master), koTopoe MOXKET OIpaIIMBaTh MHOKECTBO ITACCUBHBIX MIOTYMHEHHBIX YCTpoHCTB (Slave), oOpamasich
K HAM TI0 YHHKAJIBHOMY B TUHUH aJIpecy.

1.5 Cunrakcuc komang ModBus mosBosser agpecoBats 247 yCTPOWCTB, MOAKIOYEHHBIX K JIHHHH.
Orpanuuenue ajpecHoro rmnpoctpancTtBa (247 Bmecto 255) OpUHATO AJIE BO3MOXKHOCTH peau3alliu
JIOTIOTHUTEIBHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH (ITOMCK YCTPOMCTB, MOUCK HOBBIX YCTPOMCTB U T.I).

2 ®dusnueckue XApPaKTEPUCTUKHU KaHaJIa nepeaaviun JaHHbIX

2.1 Crnoco6 nepenayuu JaHHBIX — ACMHXPOHHBIN MOTYAYIIICKC.

2.2 CkopocTh Tiepeqadu BeIOUpaeTcs u3 psaa 3HaueHui 1,2 x6ox; 2,4 x6ox; 4,8 k6o; 9,6 k6ox, 19,2
k6ox; 38,4 x0ox; 57,6 xoom; 115,2 xk6ox.

2.3 ®opwmar nochUIKH (Kaapa) ukcupoBaH (cM. pazaen 4).

2.4 MakcumallbHOE KOJIMYEeCTBO YCTPOUCTB B OJIHOM ceTu O6e3 moBTopureinein — 32.

2.5 MaxkcumanpHOE pacCTOsHUE nepeaadn 0e3 mosropureneil — He 6osee 1200 m.

2.6 Ilo ymMomuaHUIO CKOPOCTDH NEPEaui yCTAaHOBJICHA B 3HaUeHUU 9,6 KOOI, MapUTET — YETHBIH, afpec —
01, ecu MHBIC 3HAYCHUS HE 3aJaHEI B 3aKase.

2.7 JIns ucnonnenust NV1 ycranaBiauBaroTcs clieyroliye napaMmeTpbl oOMeHa:

nepenava 10-OutHas (6e3 Outa mapurera), ckopocTh -9600 6ox, anpec ycrpoiictBa — 0x49, equHUITBI

n3mepenust — MlIa.

3 O6meH coobmeHusiMu B TuHuHM cBsi3u (pexxnmbl MASTER u SLAVE)

3.1 Modbus moapazymeBaeT HalW4yhe B JIMHUU TOJIbKO ofgHOro Beaymiero yctpoiictea (MASTER) u
MHOKECTBa (BO3MOXHO TAaKXKe TOJIBKO OJIHO) MOMYMHEHHBIX WM BEIOMBIX ycTpoicTB (SLAVE).

3.2 KoMaHaHO-UH(OPMAIIMOHHBI OOMEH COOOLICHUSAMU B JIMHUU CBSI3U pealu3yercs MO METOAdy
Benyumii-Beomblii (MASTER-SLAVE) B makeTHOM pekUMe IO MPHHITUITY «KOMaHIa-0TBET», IPU KOTOPOM
tonnbko MASTER moxer HauaTh 0oOMeH (BbIIaTh 3ampoc). [loqunnennsie yerpoiictBa (SLAVE) o 3ampocy
BEIYIIETO MPHHUMAIOT JJAHHBIC, IEPEJAr0T 3alpalinBaeMble TaHHBIE WX BBITIOIHSIOT YKa3aHHBIE BETYIIIM
JEHUCTBHUS.

3.3 MASTER wmoxer oOpamarbCcsi TOJBKO K KOHKPETHO aJpecyeMOMy YCTpoicTBy. MHuimarupa
npoBeseHus: oomeHa Beeraa ucxoaut or MASTER. BenoMmele yeTpoiicTBa Beerjia «CiryIaroT JMHUIO CBS3H.
MASTER mnopmaér 3ampoc (TOCBUIKA, MOCIEIOBATENBLHOCTh OAalT) B JIMHUIO W TIEPEXOAUT B COCTOSHHUE
IPOCITYIINBaHMs JUHUU CBsI3U. BeroMoe ycTpoiicTBO OTBEYAET Ha 3aIllpocC, MPHUILEALINNA B €ro aJpec.

3.4 Oxonuanme otBetHOW mockuikn MASTER ompenenser mo BpeMEHHOMY HHTEPBATy MEXKIy
OKOHYaHHEM NpHeMa IpeAbLAyIIero 6aifTa 1 HayaaoM npuema cieayromiero. Eciu aToT nHTepBal NpeBbICHII
BpeMsi, HeoOxoumoe st mpuema 1,5 0alfiT Ha 3aJaHHOM CKOPOCTH Nepeiayuu, IpUeM Kajjpa OTBETa CUUTAeTCs
3aBEpILIEHHBIM.

3.5 MASTER moxer mepenaBaTh Cleayroliee CooOmeHue (IpyromMy y3iy WIH TOMY XKe) cpasy IIo
MOJYYEHHIO OTBETA Ha MpepblayIee (100 OKOHYAaHUIO BPEMEHU OXKUIaHUs).
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3.6 IIpu HEBO3MOXXHOCTH BBINIOJHUTH Npeamnucanneie aevictBus SLAVE dopmupyer coolrenne o0
OIIMOKE M OTCHIIAET €ro Kak OTBETHOE COOOIICHHUE.
3.7 Nudopmanus nepemaercs §-OMTHBIMH CHMBOJAMH M HUCIOJB3YETCS BECh AMAMA30H JIOMYCTUMBIX

3navyenunii (0-255).
4 ®dopmart kaapa

4.1 Kanpsl 3ampoca u oTBeTa 1o mpoTokosry Modbus mmeroT pukcupoBaHHBIM Gopmar M coaepxkaT
CJIeIyIOIIUE T10JIs, MpUBeIeHHbIe B Tabmuie M.1.

Taonunpma U1

IHose kaapa JimHa B 6aiiTax
aapec MOAYUHEHHOTO YCTPOMCTBA 1
HOMEp QYHKIMH 1
TAHHEBIE N < 254
KOHTPOJIbHASI CYMMa 2
— ajjpec NMOAYMHEHHOr0 YCTpPoOiicTBa — rmepBoe oAHOOaiTHOE moje Kaapa. OHO COAEPKHUT aapec

MOTYMHEHHOT'0 YCTPONCTBA, K KOTOpOMY ajipecoBaH 3ampoc. [louyrnHeHHbIe yCTPOIiCTBa OTBEYAIOT TOJIBKO Ha
3arpockl, NOCTyNUBLIME B UX ajapec. OTBET Takke HAUMHAETCS C aJpeca OTBEYAIOLEero ycTpoiictBa. Moxer
U3MEHATheS oT 1 o 247,

— HOMep (yHKUMHM — HTO cieaymllee oaHoOalWTHOEe moje Kaapa. OHO TOBOPUT MOAYMHEHHOMY
YCTPOMCTBY, KaKHe JaHHBIE WU BBIMOJIHEHHUS] KaKOTO ACWCTBUN TpeOyeT OT HEero Bedyllee YCTPOWCTBO.
Onucanue nmoaaep >KuBaeMbIX (DyHKIUN TPUBOIUTCS B passene 6;

— IaHHbIe — TIOJIE COAEPXKHUT HHPOPMAIUIO, HEOOXOJUMYI0 MOJYMHEHHOMY YCTPOWCTBY IS
BBITIOJTHCHMS 3aJaHHOH MacTepoM (QYHKIUMU Wid (B OTBETE) HMH(POPMAIMIO O BBINOJHCHWU YKa3aHHBIX
neiictBuil. [{nuna u ¢popmat mosist 3aBUCUT OT HOMepa (PyHKIHH;

— KOHTPOJIbHASI CyMMa — 3aKJIOYMTEIbHOE JBYXOaWTHOE MOJe Kaapa, COoAeprKallee HUKINYECKYIO
KoHTposbHYI0 cyMmMmy CRC-16 Bcex mpeasiaymux noinei kaapa. KoHTponbHas cymma 3aBepiiaeT Kak Kajip
3arpoca, Tak ¥ OTBETa U UCIOJB3YETCs] MPUHUMAIOIIEH CTOPOHOM AJIsi KOHTPOJIS MPUHATON MHPOPMAIIUU Ha
npeaMeTr ooHapysxeHus ommnbok nepenaun. CRC nob6asnsercs Kk cCOOOLICHUIO MOCIETHUM MOJIEM MM
OaiiToM BHepe/I.

4.2 ®opmar kaxaoro 6aiita ykazan B Tabmuie 1.2.

Taonunpma U2

XapakrepucTHKa 3HauyeHnune
Cucrema KOIMPOBaHMUSI 8-6urToBas 1BOMYHAsI, IIECTHAIATepHYHAs
Crapt Out 1 crapt OuT
Yucao OUT Ha CUMBOJI 8 OMT JaHHBIX, MIIAJIIIUM 3HAYAIIUM Pa3psIoM BIepe
YeTtHOCTH 1 OuT yeTHOCTH MM O€3 OUTAa YETHOCTH, B 3aBUCUMOCTH OT TpeOOBaHUM
Crom 6ur 1 nnm 2 cTonoBbIX OMTa, B 3aBUCUMOCTH OT TpeOOBaHUM

CooO1ieHre HaYUMHACTCSl C MHTEpBaJia TUIIUHBI PABHOTO BPEMEHHU Tepeaadd 3,5 CHMBOJIOB MpU JaHHOU
CKOpOCTH Iiepefauu B ceTH. [IepBbIM IosieM 3aTeM IepeaeTcs aipec yCTponcTBa.

Benen 3a  mocnegHuM  mepenaBacéMbIM  CUMBOJIOM — TAakK€  CIEAYET  WHTEpPBAJ  TUILIMHBI
IPOJOKUTENBHOCTEIO HE MeHee 3,5 cuMmBosioB. HoBoe cooOmieHre MOKEeT HauMHAThCsA IOCTE 3TOTrO
uHTepBana. OpeitmM coolIIeHHs TepeaaeTcss HEMPepPBIBHO.

Ecnu uHTEpBaNm THUIIMHBI TPOJOJDKHUTEIBLHOCTHIO 1,5 CHMBOJNIA BO3HMK BO BpeMsl mepemadn (peiima,
MPUHUMAIOIIEE YCTPOMCTBO 3aKAaHUYMBAET MPUEM COOOIICHUS U CIEAYIOIUN OalT OyaeT BOCHPHHSIT Kak
HAYyaJIo CJIETYIONEro COOOMEHHUS.

5 Pacyer KOHTPOJIbHOI CYMMBbI U BO3MOKHbIE OIIMOKH

5.1 Bo Bpemst oOMeHa JaHHBIMU MOTYT BO3HHUKATh OIMIMOKU JIBYX THIIOB:
ITponomxenue npuioxxenus E
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— KOMMYHUKAIIMOHHBIC OIMINOKHU, CBS3aHHBIE C UCKAXEHUSIMH MPH Tiepeade (TPaHCIOPTUPOBKE)
JAHHBIX;
— OIMOKU (PYHKLIIMOHUPOBAHHUSL.

5.2 KoMMyHHKaIlMOHHbIE OIIMOKKA OOHApYXKMBAIOTCS MPHU IMOMOIIM (PpelMOB CHMBOJIOB, KOHTPOJIS
YETHOCTH M IUKINYECKON KOHTpodbHOUW cyMMbl CRC-16. Ilpu oOHapykeHHH 000N M3 ATHUX OMIMOOK
COOOIIIEHUE CYUTACTCS HEAOCTOBEPHBIM M B citydae nipuema ero SLAVE, oteer He BhimaeTcs. B aTom cirydae
MASTER, He monyuuB 3a YCTaHOBIEHHOE BpPEMSI OTBET, CUMTAET COOOIECHWE HE MEPEAAHHBIM M MOXKET
OpraHU30BaTh MOBTOPHYIO Mepeaauy, 1M00 NpeAnpuHITh ApyTrue AeCTBUS.

5.3 KonTtposbHasi cyMMa paccuuThIBaeTCs cTanaapTHbIM ai1st Modbus crioco6om. Pesynbrat BeraucieHus
nepeaaeTcs B JMHUIO CBSA3H, HAUMHAs ¢ MIIQAIIEro OaiiTa.

6 IIpumep Boiuncienuss CRC-16 qis coo0meHus:

6.1 3amonHuTh 3HaueHHE 16-pazpsaHOro peructpa «1y».

6.2 IlIpoussectn omepamuto «uckmrovaromiee MJIM» mepeix 8 OutT (mepBoro OaiiTa) CO CTapIIUMH
pazpsinamu (crapmum 6aiiToM) 16-paspsiagHoro peructpa. Pesynbratr momecTuts B 16-pa3psaHblii perucTp.

6.3 CaunyTh 16-pa3psaHblii pErucTp Ha OJUH OUT BIIPABO.

6.4a Eciu BeIIBUHYTHI OMT = «1», TO mpou3BecTn onepanuio «uckirodaroniee UJIN» 16-pa3psaHoro
peructpa ¢ nosrHoMoM 1010 0000 0000 0001. PezynabTaT nomecTuTh B 16-pa3psaHblid perucTp.

6.4b Ecnut BeIIBUHYTHIH OUT = «0», TO Mepexo K MyHKTY 3.

6.5 TIloBroputh myHKTHI 3—4 BOoceMb pa3 (CIBUHYThH BeCh OaiT).

6.6 TIlpousBectn omepanuio «uckiarodammee WMJIM» cnexyrommux 8 Our (crmemyromuii 0alT) co
CTapuIMMu paspsanamu (crapmmm 6aiitom) 16-pa3psanoro peructpa. PesynpraT nomectuts B 16-pa3psiaHblit
peructp.

6.7 TloBroputh MyHKTHI 6.3—6.6, MOKa HE 0OpaboTalOTCSA BCEe COOOIICHUS.

6.8 Conepxumoe 16-paspsigHoro perucrpa — nckomoe 3HaueHne CRC-16.

®parMeHT NPOrpaMMbl, HCNOJIb3yeMOI /1JIsl pacyeTa KOHTPOJILHOH CyMMbI

//Bbixoa 13 nporpammbl - cymma CRC-16, KOTOpaa nepefaeTcA B JIMHUKW CBA3MU
//Ha4vMHaa ¢ mnagwero 6anTa
//*mas - ykasaTenb Ha MaccuB uHbOpMaUUM
// dl - pnuHa mMaccuBa
unsigned short int RunCRC (unsigned char *mas, int dl) {
unsigned char *ab, rabb;
int i, j;
unsigned short int Rc;
void *av;
av=&Rc;
ab=av;
Rc=0OxFFFF;
for(i=0; i< dl; i++) {
rabb=mas[i];
ab[@]= ab[@] " rabb;
for(j=0; j< 8; j++) {
if (Rc & 0x0001) {
Rc=Rc>>1;
Rc = Rc " ©xA001;
} else {
Rc=Rc>>1;
}
}
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}

return(Rc);
}
[/ = e e oo //
unsigned int AnswerModbusSlave(char cCmd[], int Len)
{
unsigned int h,1;
h= RunCRC (cCmd,Len);
1=h&Oxff; h=h>>8;
h=h&0xff;
cCmd[Len]=1;
cCmd[Len+1]=h;
return(1+256*h);
}

@®parMeHT NPOrpaMMbl, HCIOJIb3yeMOMH VISl pacyeTa KOHTPOJbHOM CyMMBbI
(TaGaM4HbIN c110Cc00)

Hpe,I[J'IO)KeHHHﬁ cnoco0 moacyecTa KOHTpOJ’IBHOfI CYMMBI UCIIOJIB3YCTCA IJIA DKOHOMUHN BPECMCHHU.
#define CrcError 1
#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] = {
0x00, OxCl, Oox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0Ox40,
Ox01, oxCO, 0Ox80, 0x41l, Ox00, OxCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x0l1l, oxCo, 0ox80, Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0Ox40,
0x00, OxCl, Oox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x00, oxCl, ox81, Ox40, Ox01l, oxCo, 0ox80, Ox41,
Ox01, oxCO, 0Ox80, Ox41l, Ox00, OxCl, ox81l, 0x40,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, Ox40,
0x00, oxCl, Ox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x00, oxCl, ox81, Ox40, 0x01l, oxCoO, 0x80, Ox41,
O0x01, oxCo, 0Ox80, Ox41l, Ox00, OxCl, Ox81l, 0Ox40,
0x00, oxCl, ox81, Ox40, 0x0l, oxCoO, 0Ox80, Ox41,
Ox01, oxCO, 0Ox80, Ox41l, Ox00, OxCl, Ox81l, 0x40,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x01l, oxCoO, 0Ox80, 0x41,
Ox01, oxCO, 0Ox80, Ox41l, Ox00, oOxCl, Ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x0l1l, oxCoO, 0x80, Ox41,
0x00, oxCl, Ox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, Ox40,
O0x00, oxCl, Ox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
0x01l, oxCo, ox80, 0x41, 0x00, oxCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x0l1l, oxCo, 0ox80, Ox41,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, 0x41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, Ox40,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, Ox40,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, 0x41,
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Ox01, OxCO, 0x80, Ox41, 0x00, OxCl, Ox81, 0x40,
Ox00, OxCl, Ox81, Ox40, 0x01, OxCO, Ox80, Ox41,
0x00, OxCl, Ox81, 0x40, 0x01, OxCO, Ox80, Ox41,
Ox01, OxCO, 0x80, Ox41l, 0x00, OxCl, Ox81, Ox40

}s

/* CRC16 Table Low byte */

static char CRCl1l6Lo[] = {

0x00, oxCo, oxCl, Ox01l, OxC3, 0x03, 0x02, OxC2,
oxC6, Ox06, Ox07, OxC7, Ox05, OxC5, oxC4, oxo04,
OxCC, oxeC, oxeb, oxCD, OxoF, oxCF, OxCE, OxOE,
Ox0A, OxCA, oxCB, oxoB, OxC9, ©Ox09, 0x08, 0Ox(C8,
oxD8, ©x18, 0x19, oxD9, ©x1B, oxDB, OxDA, ©Ox1A,
Ox1E, oxDE, ©xDF, ©x1F, ©xDD, ©x1D, ©ex1C, ©oxDC,
ox14, oxD4, oxD5, ox15, oxD7, 0x1l7, Ox1l6, OxD6,
oxD2, ©x12, ox13, oxD3, ©x11l, oxD1l, oxDo, ©x10,
OxFO, 0x30, Ox31, OxFl, ©x33, OxF3, OxF2, Ox32,
Ox36, OxF6, OxF7, Ox37, OxF5, ©0x35, 0x34, OxF4,
ox3C, OxFC, OxFD, ox3D, OxFF, ©0x3F, Ox3E, OxFE,
OxFA, Ox3A, Ox3B, OxFB, ©x39, OxF9, OxF8, 0x38,
0x28, OxXE8, OxE9, 0x29, OxEB, 0x2B, Ox2A, OxEA,
OXEE, Ox2E, Ox2F, OxEF, ©x2D, OxED, OxEC, ©Ox2C,
OxE4, Ox24, 0Ox25, OxE5, Ox27, OxE7, OxE6, 0Ox26,
Ox22, OxE2, OxE3, ox23, OxEl, 0x21, Ox20, OxEQ,
OxAOQ, Ox60, Ox61, OxAl, Ox63, OxA3, OxA2, Ox62,
0x66, OxA6, OxA7, Ox67, OxA5, Ox65, Ox64, OxA4,
ox6C, OxAC, OxAD, Ox6D, OxAF, Ox6F, Ox6E, OXAE,
OxAA, Ox6A, Ox6B, OxAB, Ox69, OxA9, OxA8, 0Ox68,
Ox78, OxB8, OxB9, Ox79, OxBB, Ox7B, Ox7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, ©x7D, ©0xBD, OxBC, ©x7C,
oxB4, ©0x74, 0x75, OxB5, O0x77, 0xB7, OxB6, 0x76,
0x72, ©xB2, OxB3, 0x73, OxBl, 0x71, Ox70, OxBo,
Ox50, Ox90, 0x91, Ox51, ©x93, Ox53, Ox52, 0Ox92,
Ox96, Ox56, Ox57, Ox97, Ox55, Ox95, Ox94, 0Ox54,
0x9C, ©x5C, ox5D, ox9D, Ox5F, Ox9F, Ox9E, Ox5E,
Ox5A, Ox9A, Ox9B, Ox5B, Ox99, Ox59, Ox58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, Ox4A,
Ox4E, Ox8E, Ox8F, Ox4F, ox8D, ©x4D, ox4C, 0Ox8C,
ox44, ox84, ox85, oOx45, 0x87, 0x47, 0x46, Ox86,
Ox82, Ox42, 0x43, 0x83, 0Ox41l, ox81l, Ox80, 0x40

}s

unsigned GetCRC1l6(unsigned char *puchMsg, int Datalen)

{

unsigned Index ; /* will index into CRC16 lookup table */

CRCHi = OxFF ; /* high byte of CRC16 initialized */

CRCLo = OxFF ; /* low byte of CRC1l6 initialized */

while (DataLen--){
Index = CRCHi ~ *puchMsg++ ; /* calculate the CRCl1l6 */
CRCHi = CRCLo ~ CRC16Hi[Index] ;
CRCLo = CRCi16Lo[Index] ;
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}

return ((unsigned)CRCLo << 8 | CRCHi) ;

¥

[] ==

unsigned int  AnswerModbusSlavet(char cCmd[], int Len)

{

unsigned int h,1;
h=GetCRC16(cCmd, Len);
1=h&Oxff; h=h>>8;
h=h&exff;
cCmd[Len]=1;
cCmd[Len+1]=h;

return (1+256*h) ;

}

[Tpumep 3ampoca ¢ KOHTPOIBHOM CyMMOIi

Hmsn nona

AJipec MOJYMHEHHOTO
OyHKIMA

Hauanenslii anpec cr.
HavanpHs1ii agpec M.
Kom-Bo perucrpos cr.
Ko:1-BO perucTpos mil.
KoHnTtponbHas cymma mil.
KonTponbHas cymma cT.

7 Coob0menus 00 omuoKax

(Hex)
02

03

00

00

00

05

85
FA

7.1 Jlns coobrienuit 06 ommbkax ¢yHkiuoHupoanus Modbus npegycmarpuBaer, 4TO YCTpOWCTBA
MOTYT OTChUIAThb OTBETHI, CBUAETENbCTBYIOIME 00 omuOO4YHON curyaruu. [Ipu3HakoM TOro, 4yTo OTBET
COJIEP’KUT cooOlIeHre 00 ouInoKe, SBISETCS YCTAaHOBJIEHHBIN B | cTapummii OUT Koga GyHKIUU (KOMaH/bI).
[Tpumep Takoro oTBeTa ¢ ONMMCAHUEM IOJIEH MPUBECH HUXKE:

Taonunpga U3

CereBoii aapec Kon koMaH b1

Kon ommmm0Oxn CRC-16

01 81

02 Cl1 91

MOFYT OBITh OTIIPAaBJICHBI OTBETHI, UMCIOMIUC CICAYIOINE KOAbI:

Taonuma U4

Kon ommbku HasBanue KommMmenTapuii
01 HepeiictBurenpHas GyHKIUS Henonyctumerii Homep ¢ynkuuu B SLAVE
02 HenelicTBuTenbHBIN afpec JaHHBIX | 3anpOLIEHHBIN apec HEKOPPEKTHBIN
03 HeneiicTBurenbHOE 3HaUEHHUE VYka3aHHOE 3HaYEHHE JaHHBIX HE MTOAJEPKUBAETCS B
JTAHHBIX SLAVE

8 Komanabl nporokosaa Modbus
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8.1 IlporpammHOoe obecrieueHue MpeoOpa3oBareist AaBICHHUS MOJICPKUBACT TPU KOMAHABI U3
CTaHIApTHOTO TOJMHOXeCTBa KoMaH 1 mpoTokoa Modbus.

B npumepax 1i1st Kax 101 KoMaHAbI IepBasi Ta0JIMIa TOKAa3bIBAET COCTAB 3aIIpOca, BTOpasi — MPAaBUIBHOTO
oTBeTa. 3HAuYeHMs JOJDKHbI OBITh ONMCaHbl B IIeCTHaAUATepUuHOW cucreMe. OIHOOUTHBIE 3HAYCHUS
3aMoNHAT OalWThl OTBETAa C MIIAAIIMX OHWTOB, HAYMHAs CO 3HAUEHHs IMEPBOTO 3alpPOLICHHOTO ajpeca.
OcraBinecs OUTHI 3all0JHEHbI HYJISIMU. 16-pa3psiaHble 3HaU€HHsI 1OJIKHBI ObITh IOCJIaHbl CTAPIIUM OaiiToM
Brepen. Lluknmueckas koutponbHas cymma CRC-16 nepenaercs miaamum 0aiiToM BHepe.

8.2 UrteHue cocTOSIHUA PErucTpOB XpaHeHUs! (16-pa3psiIHBIX LEIOUNCIEHHBIX IEPEMEHHBIX)— (QYHKIHS
03h.

3anpoc, noceuika ycrpoiictea MASTER:

Taonumga U5

CereBoit Kon Howmep nieporo Yucrno peructpoB st
CRC-16
aapec byHKIIUN perucrpa gyrenus (N)
cTapuInn MIIAOIIAN CcTapuInn MJIQ AN MJIIQIIIAH CTapImin
01 03 . . . . . o
OaifT OaiiT OaiiT OaiiT OaifT OaiiT
Ortger, noceuika ycrpoiicrea SLAVE:
Tabnuma U.6
CereBoii (Ko Hucxo
A OaiiT B HNannbie (Nx2 6aiT) CRC-16
azpec byHKITUN oTBETE
3HauyeHUs 3HavYeHUs
1-ro peructpa N-ro peructpa MJTQJIIIUHI | CTApIIUd
01 03 Nx2 ” = " > . o
CTapIINi| MITaAIINAN CTapUINil | MIaamun Oaiit OaiiT
OaiT OalT OaiT OaiT
8.3 Urenue craryca yctpoiictBa — (ynkims 07h.
3ampoc, mockuika ycrpoiictea MASTER:
Taonunpga U7
CeteBoii agpec Kon dbyukmmm CRC-16
01 07 M1 OalT | crap. OalT
OrtBer, nocklika yctpoiictea SLAVE:
Tabnuma U8
CeTeBoii azipec Kon dyukimm baiit craryca CRC-16
01 07 X witaj. 6auT | cTap. Gailrt

8.4 N3MeHeHUE COCTOSIHHS PEruCTpOB XpaHeHHs (16-pa3psIHbIX ETOYHCICHHBIX MePEeMEHHBIX) —
byukiws 10h.
3amnpoc, moceuika ycrpoiictea MASTER:

Taobnuma U9

N Kon-Bo
CereBoii Yucno peructpon .
Kon ¢dynkumn | Homep nepBoro perucrpa 3aIUCHIBAEMBIX OalT
aapec mist 3amucu (N) (2xN)
Crapmmit Mnanmmid | Crapmui | Mmagmmid
01 10 . . . .
OaiiT OaiiT OaiiT OaiiT

Taonuma U.10

[Iponomxenne npunoxenus E
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3anuceiBaeMble qaHHbIe (N*2 OaiT)

CRC-16

3HaueHust
1-ro peructpa

crap. GaifiT | Muaj. Gaiit

3HaueHust
N-Tro peructpa

crap. GaiiT | Muax. Gaiir

MIIaIIIUNA OalT

cTapiuii 6aiuT

OrtBer, noceuika yctpoiictea SLAVE:
Taonunma M11

CereBoii  |Kog Howmep Koui-Bo 3anucannbix CRC-16
aapec byHKIIUN MIEPBOTO PETUCTPA peructpos (N)
Crapummit Mnagmui Crapumit | Muagmmii | Mnaammii Crapummii
01 10 . . . N N .
OaiiT OaiiT OaiiT OaiiT OaiiT OaiiT

8.5 dopmar nepenaun JaHHBIX

Bool — nornueckas nepemennas, (1 nBonunsiii paspsn). [lepenaéres B m000M OUTE perucTpa.

Byte — wumucno B quanaszone ot 0 10 255 (8 1BOMYHBIX Pa3psiaoB).

Char — cumson B koguposke ASCII (8 nBonunbIx paspsaoB). Ilepemarorcs B muaamiem Oaiire
perucrpa.

Word — B guanaszone ot 0 10 65535 (16 IBOMYHBIX pa3psioB).

Int — 3HakoBoe 11e710€ YKo B quana3zone oT —32768 no 32767 (16 qIBOMYHBIX pa3psioB).

Crapmuii — 16 paszpsn onpeaensiet 3Hak yucina (0 — nojoxkuTenbHoe, 1| — oTpunarensHoe). Ctapiuit
OaiT nepemaéres B crapiiueM Oaiite peructpa, Miaaui B Miaamem oaite (o cranmapty Modbus).

Float — umciio ¢ mwaBaromeii Toukoii B quanaszone ot 1,5x107%° no 3,4x10%8 (32 ABOWYHBIX Pa3PAIOB).
CootsetcTByeT MexayHapoaHomy cranaapty IEEE-754 Floating-Point Conversion.

BaiiTel mepemeHHON TepearoTcsl OT CTApIIETo K MIIAAIIeMy, T.€. IEPBBIH repenaBaeMblii OalT
COJICPKUT TIOKA3aTeNIb CTETICHH YUCIIA, CIICTYFOIINA — CTapIIui OaliT MaHTHCCHI, 3aT€M, COOTBETCTBEHHO —
CPETHHMM M MJIQ TN OalThl MAHTHUCCHI.

[Ipumep:

OTBeT MOMYMHEHHOTO YCTPOUCTBA € aapecoM | Ha KoMaHay ureHus nepemenHoi tuna float (umeromieit
necatnyHoe 3HaueHue paBHoe Munyc 15,94 nimn C17F0A3D (float)) naxomsiieiics B peructpe 0x07.

Hms nona 3uavenue
Anpec NOTYMHEHHOTO ox01
DOyHKIUA 0x03
Cuéruuk OalT ox04
Hannsie (peructp 0x07) ct. Gaift oxC1
Hannsie (peructp 0x07) mit. 6aiT Ox7F
Hannsie (peructp 0x08) ct. 6ailT OX0A
Hannsie (peructp 0x08) mir. 6aiiT ox3D
KonrtponbHas cymma cT. 6aiT ox31
KonrtponbHas cymma mit. 0aiT Ox66

9 Onucanme KOMaH[
9.1 Onucanue peructpoB npeodpazonaresns Bepcuu 2.0

9.1.1 Onucanue perucTpoB, JOCTYIMHBIX IO YTEHUIO M 3aIUCH, COXPAHSIEMBIX B JHEPrOHE3aBUCUMOMN
namsTH, IpuBeAeHo B Tabmuie 1.12.
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Taonuuna W12 — Peructpsl, JOCTYIHBIE 0 YTCHUIO U 3aIIHCH, COXpaHsIEMbIe B YHEPTOHE3aBUCUMOM

MaMsITH
Adpec Anpec Gaiita Onucanue U OMyCTUMOE 3HaUeHHue OaiTa
perucTpa
Yacrora npeoOpazoBanust AL
Crapmuit 08T
OauT 1-16 I'n
0000h 2-32 I'ny
Munaammii . N
Saiir Anpec ycrpoiictBa B untepdetice cszu (01h...FFh)
Crapuuit Homep BHyTpeHHErO nrana3ona
OaiiT (111 MHOTOTMATIA30HHBIX )
Pa3MepHOCTb BBIXOJIHOW BEJTMYHHBI
— 0 — % ot BepxHero npenaena UIMEpeHUn
0001h —1—1Ia
Miraqmumia —2* —xlla
oaiT —3—Mlla
— 4 — xT'c/em?
— 5 — MMHQ (MuITUMETpPBI PTYTHOTO CTOJI0A)
— 6 — MH20 (MeTpsl BogHOTO cTO51062)
[TocTostHHAs nemndupoanus. 3Hauenus 0 —4.
0" — 6e3 nemnupoanns; 1 —a=0,5; 2—a=009;
3—a=095 4—a=0,98
Crapumii Soutn=Soutn1*¥a+Ih*(1-a)
poo2h | T
e Sout n — 3HAYCHHE BBIXOJHOTO CUTHAJA N IIUKJIA;
Sout_n-1 — 3HaUEHUE BBIXOJHOTO cUTHAaNA N-1 1UKIIa;
In — I3MepeHHOe 3HAYCHUE N IHKIIA;
0. — K03 UIHMEHT QUIBTpA.
giginmnn Pesepn
CxopocTb 00MeHa 1o TUHHUH CBSI3U, 00/1:
Crapmmit 0—1200; 1— 2400; 3" — 9600;
OaiT 4 —19200; 5-—38400; 6 —57600;
7— 115200
0003h [Tapurer
. 0" — 4eTHOCTH, | CTONOBBIH OUT
Magmmi =
N 1 — HedyeTHOCTH, | CTOMOBBIN OUT
OaiT
2 — OTCYTCTBHE ITAPUTETA, 2 CTOTIOBBIX OUTA
3 - OTCYTCTBHE MTApUTETA, | CTOMOBKIHA OHUT
6oo4n Peseps
000Bh P
000Ch
900Dh Mara nosepku (popmat 0x00 uucio mecsi_roa (2 3HaKa))
©00Eh Mara cnenytomeit nosepku (popmat 0x00 uucio mecsi_roa
000Fh (2 3HaKa))

* 3HaueHns, ycTaHABAMBAEMbIE TIPH HEKOPPEKTHOM 3aMUCH B PETHUCTP
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9.1.2 Onncanue peructpoB O3Y, JOCTYIHBIX 110 YTCHHUIO U 3aIUCH, IPpUBeeHO B Tabmuie 1.13.

Taonuuma M.13 — Peructpsl O3Y, AOCTYIHBIE 110 YTCHHUIO U 3aITUCH

Anpec Anpec .
a AP Omnwucanue U JOMyCTUMOE 3HaUeHHE Oaiita
perucrpa Oaiita
0010h 001Bh Peseps
001Ch 001Dh Bennuuna KoppeKIuu napamerpa (4ucio ¢ IIaBarolieil 3ansaToi)
001Eh Peseps
001 — ycraHOBKa HMKHETO 3HAUYEHUS PAaBHBIM HYIIIO;
003 — koppekuus HUXKHero 3HaueHus, B % o BIIM, na Benuuuny,
panee 3anucannyo o agapecy 001Ch...001Dh;
004 — ycraHOBKa BepXHero 3HaueHus1, coorBercTBytomero 100 %
BIIU;
00Ch — koppekuus BepxHero 3HaueHus, B % o BIIU, Ha Benuuuny,
. aHee 3anucannyo o ajapecy 001Ch...001Dh
Crapuunit p Y Apecy
Oaift
001Fh
[ToBTOpHAs MHMIIHAIK3AIMS JaTYnKa. 3anuchk Oaiita 005Ah mpuBeaér k
W T — cOpOCY MUKPOKOHTPOJUIEpA, ITOCIIC YeT0 3HaYeHUE OyIeT OOHYIICHO.
6a171TH Komanpna ncnosnb3yercs mociie U3MepeHusi perucTpoB, PaCoI0KEHHbIX
no axpecam 000h...00Fh, s Toro, 4ro0sI 3anucanHas uHGOPMAIUSI
00pabaTbIBaJIach MUKPOKOHTPOJIJIEPOM (0€3 BBIKJIIOUEHHsI TUTaHUs)

9.1.3 Onucanue peructpoB O3V, 10CTyNHBIX IO YTEHUIO, TpUBEIeHO B Tabuuue 1.14.

Tab6nuuna W14 — Peructpel O3V, nocTynHble MO YTEHUIO

Anpec o o
AP Anpec 6Gaiita Onucanue 1 JOITyCTUMOE 3HaUeHUe OaiiTa
perucrpa
0020h Crapumii 6aift Ko ycrpoiictBa. 3Hauenue 11h
Munanmmii 6aiT 3aBOJICKOIl HOMEp YCTPOICTBA, CTapIIUN OANUT
Crapumii 6aift 3aBO/ICKOM HOMEp YCTpOICTBa, cpeiHuil OalT
0021 h 3aBO/ICKOM HOMEp yCTpoicTBa, MIaAIINMI GaiT
Mnanmmii 6aiT 3aBOJICKOI HOMEp yCTPONCTBA BRIYHUCISAECTCS 1O (hopmyJie:
N = 65536 xHi+256xMID+Lo
Crapuuii 6ait Bepcus I[10, kog ASCII, mepsblii cuMBOI
0022 h g =
Muaamuii 6aiT Bepcus I10, kog ASCII, BTopoii cumBOI
Crapuuii 6ait Bepcus 10, kog ASCII, Tpetuii cumBoa
0023h oy O
Muaamuii 6aiT Bepcus I10, kog ASCII, 4eTBEpTHIii cUMBOI
0024h... 0025h | Co crapuiero Oaiita | Bepxuuii npenen uzmepenus, [1a (uucno c niaBaroiei 3ansiToi)
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0026h Crapuuii 6aiiT

Peructp craryca.

— 0 — maTuuk paboTaeT HOpMaIBLHO

— 1 — neperpy3ka no aasnenuto (6omnee 120 % BIIN)
DTOT perucTp Takke MOKHO IPOUYUTaTh KoMaH0i 07h

Moammmii 6auT

Pesepn

0027h...0028h | Co crapimero Oaiita

3HavyeHHE BBIXOJHOIO CHUTHANA B YCTAHOBJICHHBIX €AUHUIAX (YUCIIO C
TJIABAIOIICH 3aMsITOM )

002%... 002Ah

3HaueHUe TEMIIepaTypbl HU3MEPSAEMOM cpeabl (YUCIO C IUlaBarolen
3arsITON )

002Bh... 002Ch

Peseps

[Tponomxenne Tadauier U.14

9.2 ®opwmar Bepcuu [10
Bepcus 2.0

0Xx20 0Ox32 0x30 0x20

9.2.1 [Ipeo6pazoBanue umcna dopmara 1EEE754 B nmecsaTHUHBII BUA OCYIIECTBISETCSA CIEAYIOLINM

o0OpazoM:

1) Coxpanenue crapiiero 6ura 1 Oaiita (3HaKa 4Kcia);

2) Caur 1-ro u 2-ro 6aiiToB Ha | MO3MIIKIO BICBO JJIsI MOJy4YeHUs B 1-M OaiiTe moka3aress CTCICHH,;
3) Caur 2-ro Oaiita BripaBo Ha 1 OUT ¢ YCTAHOBKO#M cTapiiero Oura;

4) IpeoOpa3oBanue 2...4 6aliTOB B 1EJI0C

Baiit 2x65536 + Baiit 3x256 + Baiir 4;

5) YMHOXEHHE MOTy4eHHON BeIMYMHBI Ha 2 B creneHu (0aiT 1—150) 1 BoccTaHOBICHHE 3HAKA YHCIIA.

[Ipumep:
00000000h
3F800000h
C1Ccccep

0
1
-25,6

9.3 Orpanunuenust UHHOPMAIIMOHHOTO OOMEHa

9.3.1 IIpeobpazoBarenu 00SCIICUNBAIOT MAy3y MEpe]l Ha4aJloM OTBETa He MEeHee 3,5 OalT juist ckopocTeit
obmena 1,2-19,2 k6o unu 1,75 mc ans ckopocteit 38,4-115,2 k6ox.
9.3.2 MakcuMabHOE KOJMYECTBO PETUCTPOB I OAHON omnepanuu urenus — 8 (16 6aiToB); 3amucu —

4 (8 OaiiToB).

27.12.2024r

Crpanuna 53 u3 53 AT'bP.406239.001-03P2 u3m.17




