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Hacrosimee pykoBOACTBO MO 3KCIUTyaTallud paclpoCTpaHsAeTCsl Ha MpeoOpa3oBaTead JaBJICHUS
u3mepurenbabie C/IB ¢ mudpoBeiM BEIXOAHBIM cUTHAIOM dopmara RS485 pa3nnyHbIX KOHCTPYKTUBHBIX
WCIIONTHEHUH (B JIajdpHEWIIeM — TpeoOpa3oBaTeiin), COACPKUT CBEICHUS 00 YCTPOWCTBE M MPUHIIMIIC
pabotbl mpeoOpa3oBarenell, TEXHUYECKHE XapaKTEPUCTHKU W JPYTrue CBEACHHUS, HEOOXOIMMBIC s
NPaBUIBHOM  SKCIUTyaTalud  (MCIOJNB30BAaHUS, XPAHEHHUS M TEXHUYECKOr0  OOCITYKMBaHUSA)
npeoOpa3oBareei.

1 OIIMCAHUE U PABOTA

1.1 Ha3zuauenme

1.1.11IpeoOpa3oBarenn mpeaHa3HAYCHBI JJIS  HENPEPhIBHOTO  NPeoOpa3oBaHUs  3HAUCHUS
U3MEpPSIeMOro napaMeTpa — JaBJIeHUs a0COIIOTHOIO, U30BITOYHOT0, pa3pexKeHus, 1aBICHUA-PA3PEKEHUA
ra3oB, IapoB, IIapOra3oBbIX U Ta30BbIX cMeced (B TOM 4YHuClIe Tra3000pa3HOro KHUCIOpoAa M
KHCJIOCOJEePKALIMX Ia30BbIX CMece) U HEKPUCTATU3YIOIUX S, HE 3aTBEPAECBAIOIIUX KUAKOCTEH (B TOM
qHce Macia, TU3eIbHOTO TOIUIMBA, Ma3yTa, KepocuHa, OEH3WMHA, BOAOPOAa) B HU(POBOI BBIXOIHOMN
curHai npu gasienuu a0 100 MlTa.

O6mactb NpUMEHEHHS  MPeoOpa3oBaTeiel —  CHCTEMbl  KOHTPOJIA, aBTOMAaTHYECKOTO
peryaupoBaHus U ydé€Ta B pa3iMyYHBIX OTPACISIX MPOMBIIIJIEHHOCTH, KOMMYHAJIbHOM XO3SHCTBE M Ha
TPAHCIOPTE, a TAKXKE B CYJIOBBIX U KOPAOEIHHBIX CHCTEMAX.

1.1.2ITpeoGpa3oBarenu oTHOCATCs K u3nenuam ['CII (I'ocynapcTBeHHast cucTeMa MpOMBIIUIEHHBIX
puOOPOB U CPE/ICTB ABTOMATHU3AIINN ).

1.1.3TIpeoOpa3oBaTenu OTHOCATCS K U3JEIHUSIM OJHOKAHAIBHBIM, OJHO(PYHKIIMOHAIbHBIM,
BOCCTaHABIIMBAEMBIM M PEMOHTHPYEMBIM TOJBKO B YCIOBUSX MPEIIPUATHSI-U3TOTOBUTEIIS.

1.1.4KoHcTpyKuusi M IMOKpbITHE NpeoOpaszoBaTenieil oOecreunBaloT YCTOWYMBOCTh K MacilaM |
MOOIIIUM BEIECTBAM.

1.1.5 o ycToHuMBOCTM K MEXaHHYECKUM BO3JEHCTBHSM IpeoOpa3oBaTeNy  SBISIOTCS
BUOPOYCTOHYMBBIMH U COOTBETCTBYIOT:

— mnmo T'OCTP 52931 «kouctpyktuBHble wucnoiaHenuss K00, KO02, K04 coorBercTByIOT
knaccuukannonHoi rpymme G2 u BO3AEHCTBHI0O MHOTOKPATHBIX MEXaHWYECKHX yJapOB MPU MHUKOBOM
3HAYEHHHN yaapHoro yckopenus 98 m/c? (10g) u mmurensHocTH 2-50 MC, peoOGpa3oBaTeNy OCTATbHBIX
KOHCTPYKTHUBHBIX HCITOJTHEHUI COOTBETCTBYET rpymie V2,

—1no OCT 32.146 — rpynne MM1.

1.1.6 TIlo yCcTOHYMBOCTH K KIMMAaTHYECKHM BO3JEHCTBHSM MPEOOpa3oBaTEN B 3aBUCHUMOCTH OT
BUJIA UCTIOJTHEHUSI COOTBETCTBYIOT:

—10 'OCT 15150 rpynmam YXJI3.1, V2, T3;

— 1o OCT 32.146 rpynnam K6, K7.

1.1.7 Ilo ycToH4YMBOCTM M NPOYHOCTH K BO3JEHUCTBUIO TEMIEPATYp OKpPYXKAloIIeH cpenbl U
BJIQKHOCTH NpeodpazoBarenu oTHocsATcs K rpynmnam Cl, C4 mo T'OCT P 52931.

1.1.8 TIpeoOpa3oBaTeii BBITIOJNHSIOTCS KaK B OJHOIPEICIHPHOM, TaK W BO MHOTOMPEACITEHOM
UCTIOJHEHUHU. [[ns MHOTrONpeNeNbHOr0 MCIOMHEHHs CYLIECTBYET BO3MOXKHOCTh 3aJaHMs J0 TpEX
MpeneioB H3MepeHus, Onarogaps uemy MnpeoOpa3oBaTelld MOAJAEPKUBAIOT BBICOKYIO TOYHOCTb
M3MEPEHUs B IIUPOKOM JHMAINAa30HE BXOJHBIX JaBICHHUMN.

1.1.9 TIIpeoOpa3oBarenn He coIepKaT MAaTEPHAIOB W BEHIECTB, BPEIHBIX B DKOJOTHYECKOM
OTHOILICHUM JJIsl YeJIOBeKa M OKpYXKalolled cpeabl, MOITOMY MpH HKCIUTyaTaluu (IPUMEHEHHUN),
WCTIBITAHUSX, XPAHCHUH, TPAHCIIOPTUPOBAHUH M YTHIIM3AIlMU HE OKA3bIBAIOT BO3NIEHCTBHUS, OIMACHOTO B
HKOJIOTUYECKOM OTHOILIECHUH.

1.1.10 IlpeobOpa3oBaTenu mpeaHa3HAYeHBI IS paboThl mpu aTMochepHOM namieHuH OoT 66,0 110
106,7 xI1a (ot 498 mo 800 MM pT. cT.) U cooTBeTCTBYIOT rpynie ucnoianenus P2 mo 'OCT P 52931.

1.1.11 Tlo cremnenu 3anIUThl OT TPOHUKHOBEHUS MBLIM M BOJBI TPeoOpa30BaTey B 3aBUCUMOCTH OT
UCTIOJHEHUs! cOOTBETCTBYIOT rpynnam IP54, IP65, IP66, IP68 ¢ MakcumanbHOM riyOMHON MOTpYy>KEHUs
250 m, mo I'OCT 14254.

1.1.12 TpennpusTHE-U3rOTOBUTENb OCTAaBIISET 32 COOOH MpaBO HAa H3MEHEHHE KOHCTPYKLUHU
npeoOpazosareneit C/IB ¥ THIOB KOMIUIEKTYIOIIMX H3ACIUNA 0€3 YXYIIICHUS €ro XapaKTEPUCTHK.

Crpanuna 3 u3 53 ATBP.406239.001-03 PD CJIB RS485 20170919



1.1.13 CrpyktypHass  cxemMa  ycJIOBHOro oOo3HaueHuss  mpeoOpaszoBareniell  JaBJICHUS
M3MEPUTENBbHBIX MpUBeeHa B Tabmumax A.1 u A.2 npuioxeHus A.

1.2 TexHuuyeckHe XapaKTePUCTHKH

1.2.1 OcHOBHBIE TEXHMYECKUE XapaKTCPHCTHKU IPUBEICHbI B OSTHKETKE HAa KOHKPETHBIH
npeoOpa3oBaTeb.

1.2.2 HomuHanpHas cTaTHyYecKas XapaKTepHUCTHKa IpeoOpa3oBaTess JHHEHHAs, COOTBETCTBYET
BUAY:

k-P
S=Sg+—,
Py — Py
rae S — Tekyllee 3HaYCHHE CUTHANIA;
So— CMeIleHHEe CUTHANIA TIPH HYJICBOM 3HAYEHUH H3MEPAEMOM BETMYMHBI (JUISI CTaHIapTHBIX
ycnoBuii So = 0);
P — 3HaueHHe U3MEPSEMOI BEIIMYNHEL;

Pp — BepxHUI Tpees U3MEPEHUI;
Py — HwxHUM npenen uaMepeHuit, (A cTaHIapTHBIX yciioBul Py = 0 1u1st Bcex
npeobpasoBareneit, kpome B, miist koTopbix Py B GopMyity IOACTABISIETCS CO 3HAKOM
«MHHYCY;
k— koadduimeHT npeodpazoBaHus H3IMEPSIEMON BETUUHHbI:
— k=100 % 11 BBIXOJHOT'O CHTHAJIA, BRIPAXKaeMOTO0 B ITPOICHTAX OT JHara3oHa H3MEPEeHUH,
— k= (PB— Pu) — Ui BBIXOJHOT'O CUTHAJIA, MPEACTABISIONIET0 COO0M pa3MEpHYIO BEIUIUHY
(xI1a, ITa, MIla u T.1.).
[Ipeobpa3zoBareny yCTOWYUBBI K BO3ACHCTBUIO UCIIBITATEILHOTO JABICHUS B COOTBETCTBUU C
Tabymiel | 1 BBIIEP)KUBAIOT MEPETPY3KY UCIIBITATSILHBIM JABJICHHEM B TeUCHHE |5 MUHYT.
[Ipeobpa3oBareny — MpPOYHbIE M TEPMETHYHBIE MOCIE BO3JACHCTBHUS MpPeEeIbHO-IOMYCTUMOIO
MEPErPy304YHOTO JIABJICHUSI ITUTEIHHOCThIO | MUHYTA B COOTBETCTBUHU € Tabiuiamu 2 u 3.

TaOnuna 1 — BenuuuHbl HCOBITATEIBHOIO JIABJIECHUS MpeoOpa3oBaTeneil

BepxHue npezneins! n3MepeHni HcnbiTaTensHoE 1aBieHue, Mpuvcuanue
(BIIN), MIla B % ot BII1

Or 0,01 no 16 BxIIIOU. 125 —

Cs. 16 » 60,0 » 115 —

» 60,0 » 1000 » 110 —

[IpumMeganus

1 lns npeoGpazoBaTeneil JaBieHus-pa3peKeHusi BEpXHUIL Mpeies n3MepeHus: IPUHUMAETCsI 110
M30BITOYHOMY JIaBJICHUIO.

2 lns mpeoOpa3oBaTeneil abCoMOTHOTO JIaBIeHus ¢ BepXHUM npeaenom Hwke 100 lla
UCIBITATEIbHOE IABJIEHUE PABHO aTMOC(HEPHOMY.

Tabnuma 2 — BenuunHsl npeaenbHO-A0MYCTUMOTO MIEPErPy30YHOTO NaBIeHUS Mpeodpa3oBaTeneit
C MpeeIOM OCHOBHOM TOrpenTHoCcTH paBHOW v Bhire £0,25 %

BepxHue nipesiennsl U3MepeHuN ITpenenbHO-TOITyCTUMOC
’ (B%H), MlIla P neperI;)ysoqﬁoe HaBJ?I/eHI/Ie, Mlla Hpuvetanne
Ot 0,01 o 0,06 BxmIOU. 0,1 —
Cs. 0,06 » 0,25 » 0,8 —
» 0,25 » 1,0 » 4.0 —
» 1,00 » 25 » 75 —
» 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 —
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IIpumeuanue -IlpeoOpasoBarenn ¢ HPEAETIbHO-IONYCTUMBIM IIE€PErPY304YHBIM  JaBJICHUEM,
OTIMYAIOIIEeMCcs OT TaONUIBl 2, UMEIOT B MapKUpoBKe o0o3HaueHne PXX, rae XX — meperpy3o4Hoe AaBJCHUE B
MlITa.

Tab6nuuna 3 — BenmuunHbl npenebHO-A0IMYCTUMOTO MIEPErPY30YHOTo JIaBICHHS IpeoOpa3oBaTenei
¢ npenenoM ocHoBHOM norpemmHocty £0,15 %

Bepxuue npeneanl n3MepeHuin IIpenenbHO-mOmyCTUMOE
’ (B%H), MIla P nepergy:soqﬂoe I[aBJi]eHI/IC, MIIa lpnvesanne

Or 025 nmo 04 BKJIIOUY. 0,6 —
Cs. 1,0 > 1,6 » 3,0 —
» 2,50 » 4,0 > 6,0 —
» 400 » 10,0 » 16,0 —
» 16,00 » 40,0 > 60,0 —
» 40,00 » 100,0 > 110,0 —

1.2.3 JlonomHuTeNbHAS TMOTPEIHOCTh, % oT BIIM, BbI3BaHHAs BO3JIECHCTBHEM BHEITHETO
MEPEMEHHOTO MarHuTHOrO moJisa Hanpsok€HHocThio 400 A/M, wactororr 50 [ wim BHemHeEro
MMOCTOSTHHOTO MarHUTHOTO TOJIs Hanpspk€HHOCTRIO 400 A/M, He 6oree +0,10.

1.2.4 JlononHuTeNnbHas MOTPEIIHOCTh, BbI3BaHHAs BO3JEHCTBHEM CHHYCOMIAIBHBIX BUOpanuili B
JMara30He YacToT:

—5-10 I'u mpu aMIuIMTYZIEe IEpEMEILIEHUS 5 MM;

— 10-150 I'y npu ammmMTyRHOM 3HadeHHH yckoperns 100 m/c? (109);

— 52000 I'i mpy aMmMTyHOM 3Ha4yeHHMH yckopenus 100 m/c? (10Q), BeIpakeHHas B IPOLEHTAX
0T MaKCHMaJIbHOTO JTUana30Ha U3MEPEHUs BBIXOIHOTO CUTHaNa, He mpeBbimaet £0,1 %.

1.2.5 Tlpenenbl MONMOJHHUTEIBHONW MPUBEACHHON MOTPEIIHOCTH IpeoOpa3oBareiiell pa3HOCTH J1aB-
JIEHUW U TUJPOCTATUYECKOTO JIABJICHUS TIPH JIBYXCTOPOHHEM HArpy>KEHUU pabOuuM M30BITOYHBIM JaBJie-
HHEM JOJDKHEI ObITh, % oT BIIU:

_ PraPnax
Yo = B TP
rae K nns npeobpazoBateneit
¢ makcuMansHeIM BIIN no 1,6 xlla BkarounTeabHo +0,20%/1MIIa;
Kt ¢ makcumansabiM BITH cBeimre 1,6 xI1a mo 10 xIla BKIIFOYHTEILHO +0,08%/1Ml1a;
Kt ¢ MmakcumansubiM BITU cBbimre 10 xI1a go 250 kIla BKiIrOYATEIBHO +0,04%/1MIIa;
Kt ¢ makcumansabiM BITH cBeimre 250 l1a +0,02%/1MI1a;

Ppas — 3HaueHne padodero n30biTouHoro Aasnenus, Mlla;
Pmax — MakcuManbHbIN BepxHUil npenen uzmepenus, Mlla;

Pg — BepxHuil npeen u3MepeHuii, Ha KOTOpPbI HAaCTpOeH mpeodpaszosareins, MIla.

1.2.6 Bapuanus BBIXOJHOTO CUTHaJIa He MPEBBIIIAET MTOJOBUHBI MPEAEIIOB JOIyCKaeMOil OCHOBHOM
MOTPENTHOCTH, KpOMe TIpeoOpa3oBaTelieil ¢ mpenenaMu gonyckaemoir ocHoBHO#M norperraocta 0,06 u 0,1
%, Y KOTOpBIX BapHalys He MpeBbImaeT 75 % NpeaenoB A0MycKaeMOi OCHOBHOM MOIPEUTHOCTH.

1.2.7 Cpennee BpeMst HapaOOTKH 10 OTKa3a He Ooee

— JUIs IpeoOpazoBartesiei ¢ mpeaenoM AomyckaeMoil ocHoBHOU morpentHoctbio 0,06 % ot AU —
37000 u;

— U1t IpeoOpa3zoBareneit ¢ U(POBBIM BBIXOIHBIM curHaioM — 182000 u.

1.2.8 Cpennnii cpok ciyx0bl ipeoOpa3oBareneii He MeHee 14 JeT, KpoMe IKCIUTYaTHPYEMBIX TPH
M3MEPEHUU TapaMeTpPOB arpecCHBHBIX Cpell, CPEIHHMH CPOK CIyXKObl KOTOPBIX 3aBUCHUT OT CBOWCTB
arpeCCUBHOM CpeJibl U YCIOBUM AKCIUTyaTaIUH.
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1.2.9 M3onsiiust  DJIEKTPUYECKUX IIETe  mpeoOpa3oBaTesield  BBIACPKHUBAET HUCIBITATEIIBHOE
HaIpsDKEHUE B COOTBETCTBUM ¢ TabnuIiei 4.

1.2.10 ComnpoTHBICHUE U3OJSAIUN IEKTPUIECKUX MPEoOpa3oBaTeiei B HOPMAIbHBIX YCIOBHSIX,
IIPU BEPXHEM 3HAUYEHUH MpeeNbHOIN pabouel Temreparype, Ipyu OTHOCUTENIbHON BIaXKHOCTH 95 + 3 % u
temreparype 35 + 5 °C npuBeaeHo B Tabauie 4.

TaOnumuna 4— Bujg v 3HaueHHE HUCHBITATEIBHOTO HANPSIKEHUS TPU MPOBEPKE SIEKTPHUECKON
IIPOYHOCTHU M30JIALUH, JIEKTPUUECKOE COTPOTUBIECHUE H30JUU

JlelicTByrolee 3HaYECHUE
UCIBITATEILHOTO HAPSKEHUS
nepeMeHHOro Toka yactoroit 50 I'u
MIPAKTUYECKH CUHYCOUIAIBHON (POPMBI C
K03 PHUIMEHTOM aMILTUTY bl HE XYyKe
1,414 + 0,099, Bs¢p, HE MEHEE

Hopwmsbl
AIEKTPUUYECKOTO COMPOTUBIICHUS U30JISLIUH,
MOwm, He MeHee

IIPH BEpXHEM
MIPU OTHOCHUTEJIBHOM 3HAYCHUU NP OTHOCUTEIILHOU
B HOPMaJIbHBIX o B HOPMaJIbHBIX . o
COBHSX BIAXXHOCTH 95 + 3 % m CTOBHSX peeTbHON BIaXHOCTH 95 + 3 % u
4 temmeparype 35+ 5 °C y paboueii temneparype 35 £ 5 °C
TEMIIEPAType
300 240 100 20 5
1211 [IpeoOpa3zoBarenn HE BBIXOIAT U3 CTPOS MNpU OOPBIBE JIMHUU CBSI3H, IIPH

KpaTKOBpeMeHHOM (He O0osee 10 ¢) KOpOTKOM 3aMbIKAHUH JTMHUH CBSI3H.

1.2.12 TIpeoOpa3oBaTenn HE BBIXOMAT M3 CTPOS NpPH I0jJaue HANPSHKCHUS IUTAHUS OOpaTHOU
MOJIIPHOCTH.

1.2.13 CopneprkaHue qparolieHHBIX U [IBETHBIX METAJNIOB YKa3aHO B 3TUKETKE Ha MpeoOpa3zoBaTelu.

1.3 KoMmjiekTHOCTH npeodpa3oBaTelieit
1.3.1 KommuiekTHOCTB ipeoOpa3zoBaTeneil npuseeHa B Tabuie 5.

Tab6anuna 5— KoMmmiaekTHOCTh Tpeobpa3oBarene

HaumenoBanue O6o3HaueHne KI?IJ;" [Ipumeuanue
[IpeoOpa3oBarens gaBIeHUs VcHomHetie B
M3MEpPUTENIbHBIN (0003HaYeHNE B AI'BP.406239.001 1 CTIOTHCHHC

COOTBETCTBHE C 3aKa30M
COOTBETCTBHUH C UCIIOJIHEHUEM)
OTHUKETKA AI'bP.406239.001 OT 1 To xe
PyKOBOJICTBO 11O SKCILUTyaTalluK AT'BP.406239.001-03P> 1 ?;;igo HIT. WL B OJH
[10 nis HacTpOKH MonSDV3.exe ITo 3anpocy
MeToarKa NOBEPKHU MIT 16-221-2009 1 To xe

IIpumeuanue—Pozerka GDM 3009 DIN 43650 A nocraisercs ¢ mpeoOpa3oBaTelIaMHu,
nmerormMu tun coepuaureiss DIN 43650 A

1.4 YcrpoiicTBo M padoTa npeodpa3oBareJiei

1.4.1 IMpunuun nefcTBus npeoOpa3oBaTesieil OCHOBaH Ha MPeoOpa30BaHUU JIaBIICHUS U3MEPSEMOit
cpenabl, BO3JEHCTBYIOLIEH Ha MeMOpaHy YYBCTBUTEIBHOTO OJJIEMEHTa, B JJEKTPUUYECKUN CHUTHAI,
MPOTIOPIIMOHATTFHBIN MEXaHUYECKOH TehopMariin MeMOpaHEI.

1.4.2 YUyBCTBUTENBHBIN 3JIEMEHT pAcIOOKEH B KOpIyce M3 HepkaBeromed cramu. Jlis
MPHUCOCTUHEHNST K MarucTpalid JaBlieHHs Ha KOpITyce uMeeTcsl pe3p0oBoi mrynep. Ha kpbimrke kopiryca
pasMeléH pa3bEM U1 OJau MUTAHKS Ha IaTYMK U TOKIIOUEHHS €r0 K IMHUM CBS3H.

1.4.3 Cursai 9yBCTBHTEIBHOTO 3JIeMeHTa moctynaeT Ha Bxoa ALl u mpeoOpasyercs B udpoByro
¢dbopmy. Yactora mpeobpazosateneii ALl MoxxeT ObITh M3MEHEHA IMOJIH30BATENEM C YIETOM CKOPOCTHU
M3MEHEHHUS JTaBJICHUS U3MEPsIieMON Cpelibl: P KBa3HUCTaTUYECKUX MPOIleccax PEKOMEHYeTCsl BHIOMpATh
MUHUMAaJIBHYIO YacTOTY MpeoOpa3oBaHus ISl yMEHbIIEHUs! coOCTBeHHbIX 1myMoB ALIIl M moBbIIeHUs

Crpanuna 6 u3 53 AI'BP.406239.001-03 P CJIB RS485 20170919



TOYHOCTH WM3MEPEHHH ¥, Ha00OpOT, IUIS TPOIECCOB C OOJNBIIMMH CKOPOCTSIMH W3MEHEHHS JIaBJICHUS
CJIeTyeT MOBBIIIATh YACTOTY MPEOOPA30OBAHMUS.

1.4.4 Tludposoii curnan ALl cuuThIBacTCS MHKPOKOHTPOJUIEPOM, KOPPEKTHUPYETCS C y4ETOM
HACTPOCYHBIX KOI(PQPUIIMEHTOB, YCTPAHSIOMIUX HEITUHEHHOCTH M TEMIIEpaTypHbIE 3aBHCHMOCTH
MEPBUYHOTO MPeoOpa3oBatTes AaBICHHs, PeoOpa3yeTcs B 3HAYCHHUE NABJICHUS M BBIIAETCS 110 3aIpocy
B JIMHHIO CBSI3U.

1.4.5 MUKpPOKOHTPOJUIEP MOJKET BBIMOJHUTh ONEPAMK 10 YCPEAHEHUIO (JeMrpHupOBaHUIO)
BBIXOJIHOT'O CHTHAJIA C YHCIIOM IIaroB, 3aJ[aBa€MbIX MOJIH30BATEIIEM, YTO MPH MEIJICHHO MEHSIOMIEMCS
JaBJICHUH TI03BOJIICT MOBBICHTH TOYHOCTH IOJy4aeMOTo pe3yibrarta. [Ipu 3TOM, KpaTKOBpEeMEHHbBIE
CKAuKH JaBJieHUs OyayT criakeHsl. [1ob30BaTeNio JOCTYIHBI IBa BapUaHTa yCPEIHEHUS pe3yabTara:

— OMpe/eTICHUEe CPEIHETr0o 3HAUCHHS 32 YCTAHOBJICHHBIA NIEPUOJ IeMII(UPOBAHUS C OOHOBICHUEM
pe3ylbTaTta o OKOHYaHUM MEPUOJIa;

— YyCpeIHEHHWe pe3yibraTa 3a OOJIBIION MPOMEXYTOK BPEMEHH C IOCTOSHHBIM OOHOBIICHHEM
pe3yibTara.

1.5 MapkupoBka

1.5.1 Ha xpslmke mpeoOpazoBareneil MapKUpyIOTCs HAMHCH B cooTBeTCTBHH ¢ K/I:

— HauMMEHOBaHHE MPEIIPUATHA-U3TOTOBUTEIIS;

— KOHCTPYKTHBHOE UCIIOJHEHHUE;

— 3aBOJCKON HOMep nmpeoOpa3oBaTeliei;

JlaTa U3TOTOBJICHUS (MECSIII, TOJ).

1 5.2 Enunblii 3HaKk obpamienuss TP TC u 3Hak yTBep:KJIeHHs THUIIA HAHOCSTCS W3TOTOBUTEIEM Ha
TUTYJBHBIA JIUCT ATUKETKUA THIIOTPAPHIECKUM CIIOCOOOM.

1.5.3 Orruck kneiima OTK u3rotoBuTeNs U 3HaK MOBEPKHU CTaBATCS B COOTBETCTBYIOIUE PA3/IEibl
ITUKETKU.

1.6 YunakoBka

1.6.1 YnakoBka mpeoOpa3oBareneil 00ecrieunBaeT COXpaHHOCTh IpeoOpa3oBaTesieil mpyu XpaHEeHUH
U TPAHCTIOPTUPOBAHMU.
1.6.2 BMecrte ¢ nmpeoOpa3oBaresieM B Tapy YKIAAbIBACTCS ITHKETKA
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2 UCHOJIb30OBAHME I10 HABHAYEHUWIO

2.1 DkenjyaTauMOHHbIE OTPAHUYEHHSA

2.1.1 He pnomyckaercs mpuUMEHEHUE IMpeoOpa3oBareneil Juis U3MEpeHHs JaBJiCHUS Cpel,
arpecCMBHBIX IO OTHOIICHUIO K MaTepuaiaM KOHCTPYKIMH IpeoOpa3oBareseld, KOHTaKTHPYIOIIUM ¢
HU3MEPAEMOM Cpelion.

2.1.2 He pomyckaercs MeEXaHMYECKOE BO3JCHCTBHE HAa MeMOpaHy NpHUEMHHUKA JaBICHUS CO
CTOPOHBI MOJOCTU U3MEPUTETHLHOTO OJI0KA.

2.1.3 Ilpwu sKkcrnyaTanuu npeodpazoBaTeneii He0OOXOAMMO UCKITIOYHTH!

— HAKOIUIEHHWE M 3aMep3aHue KOHJeHcara B pPabOuuMX KaMepax M BHYTPH COEIUHUTEIbHBIX
TPyOOMPOBOIOB (IIsl Ta3000Pa3HBIX CPEJICTB);

— 3aMep3aHue, KPHUCTAUIM3alMI0 CpPebl WM BBIKPUCTAJUIM30BBIBAHWE W3 HEE OTIENIBbHBIX
KOMITOHEHTOB (JIs )KUJKUX CPEeN).

2.1.4 Tlpu u3MepeHun JaBJICHUS arpeCCUBHBIX WM KPUCTAIU3YIOMIMXCS, a TaKKe 3arpsi3HEHHBIX
cpel OTOOpHBIE YCTPOMCTBA JABJICHMS JODKHBI MMETh pPa3elIUTENbHbIE COCYAbl WM MEMOpAaHBI.
PaznenutensHbie cOCybl JOHKHBI YCTAaHABIMBATHCS KaK MOKHO OJMKe K TOUKEe 0TOOpa JaBJICHUS.

2.1.5 Ilpu MoHTaxxe mpeoOpa3oBareneil ruapocTaTHuecKoro aapineHus (nmpuioxenue E) cremnyer
YUUTBIBATh CIEAYIONINE PEKOMEH/IAIINN |

— KOHell Ka0OeJsl BBIBECTH B CyX0O€ IIPOCTPAHCTBO WM B COOTBETCTBYIOILINM COEIMHUTENbHBIN OJI0K
C KJIEeMMaMHU;

— OIlyCKaTh W MOAHMMATH MpeoOpa3oBaTesib HEOOXOAUMO TPOCOM, 3aKPEIUIEHHBIM 3a MPOYLIMHY
Ha KopIlyce npeo0pa3oBaTers;

— KOHeII Ka0eJs 3aKpenuTh B MOAXOAsIIe KOPOOKe C COeTMHUTEILHBIMU KIIEMMaMH;

— He mneperubaTh Kabenb (Yepe3 Hero MPOXOAMT KAaMWUIAP JUIsi KOMIIEHCAlUU aTMoc(epHOro
JABJICHUA);

— B EMKOCTSIX, MMEIONIMX IEepPEMEIINBAIOIINE YCTPOHCTBA WU JIOOBIE JIpyrHe YCTPOMCTBA,
co3jaromre OosblIne NepeMeleHus JKUIKOCTH BHYTpU EMKOCTH, peo0pa3oBaTesib TupOCTaTUUECKOrO
JaBJICHUs] pEKOMEHAYETCs OIyCKaTh B 3aLUTHOH TpyoOe.

2.1.6 DnekTponuTaHuEe TPeodpa3oBaTeiel JJOIDKHO OCYHIECTBISTHCS OT CTAOMIM3MPOBAHHOTO
MCTOYHHMKA HAINpPSDKEHHs] TOCTOSHHOIO ToOKa. VICTOYHMK NUTAaHUS, HUCMOJb3YeMbIH Ui MUTaHUSA B
SKCIUTYyaTallMOHHBIX YCJOBMSIX THpeoOpa3zoBaTesiell  OOLIENPOMBIIUIEHHOTO HCIOJHEHUS, JOJIKEH
YIOBIIETBOPSTD CIETYIOIUM TPeOOBAHUSAM:

— conpotusiieHne uzoisinuu He Menee 100 MOw;

— BBLAEP)KUBATh UCHBITaTeIbHOE HaNpsbkeHHe 1,5 kB mpu npoBepke 3MeKTpHUecKoi MPOYHOCTH
W30JIALINY;

— Tyabcanus (ABOWHAsS aMIUIUTYZAA) BBIXOJHOTO HANpSOKEHUS HE JOJDKHA MpeBblaTh 2 % OT
HOMUHAJIBHOTO 3HAYEHUS! BBIXOJHOTO HANPSOIKCHUS TPU YacTOT€ TapMOHHYECKUX COCTABISIONINX, HE
npessimaromen 500 I'o.

— HWCTOYHUK TNUTaHWs (KaHaJd  WCTOYHHMKA  THUTaHUS, HETMOCPEIACTBEHHO  IHUTAOLIHA
npeoOpa3oBaTesn) JOJKEH OBITh PAacCCUMTaH WJIM YCTAHOBIIEH Ha OrpaHHUYEHHE BBIXOJHOM MOIIHOCTH
YpOBHEM, OJU3KHMM K JBOMHOMY 3HAUYEHHUIO TIOTPEOJIIEMOM MOITHOCTH TpeoOpa3oBaTesiei, yka3aHHOH B
3THKeTKe, HO He 6oree 150 B-A npu moboii Harpyske, BKIIOYasi KOPOTKOE 3aMbIKaHHE.

2.2 TloaroroBka mpeodpa3oBareieii K HCNOJIb30BAHUIO

2.2.1 Ilpu nonyueHun npeoOpaszoBaresieil HEOOXOJUMO OCMOTPETh YIAKOBKY M, YO€AMBIIUCH, YTO
OHa HE UMEET MOBPEKICHHIA, TIPOU3BECTH PACTIAKOBKY.

2.2.2 TIpoBepHUTh KOMIUIEKTHOCTh NpeoOpa3zoBartesieil B COOTBETCTBUH ¢ 1.3

2.2.3 BHEmHNUM OCMOTPOM CIIEAYeT TMPOBEPUTH MpeoOpa3oBaTeNd M Pe3bOOBBIE COCAMHEHUS Ha
OTCYTCTBHE BUJMMBIX MOBPEKICHUH.

2.2.4 Tlocrie TpaHCTIOPTHPOBAHUS B YCIOBHSAX OTPHUIATEIBHBIX TEMIIEPATyp OKPYKAIOMICH Cpeabl
nepBoe MOJKII0UYEHUE Mpeodpa3oBareseil K HCTOYHUKY 3JIEKTPONUTAHUS JOIMYCKASTCS TOCIE BBIICPKKU
npeoOpasoBareneii He MeHee 3 yacoB B HOpMallbHBIX ycioBusax o 'OCT 15150.
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2.2.5 TlpuémMHUK naBieHUs mpeoOpa3oBaTeicii M MOHTAXKHBIE YacTH, MpEeAHA3HAYEHHBIC IS
peoOpa3oBaHus IaBICHUS T'a3000pa3HOTO KUCIOPOIa U KUCIOPOJOCOACPKAIIUX CMECEH, TOMKHBI ObITH
OuHIIeHbl B 00e3kupens! o PJ] 92-0254.

2.2.6 Ilpu MoHTaxe mpeobOpa3oBareneld Ha O0OBEKTe (BBOAE B OKCIUIyaTalMi0) HEOOXOIMMO
PYKOBOJICTBOBaThCs HactoAmuM PO, rnasoii 3.4 ITTOIII, rnasoii 7.3 I1YD, a Takxke

— ra0apuUTHBIM YE€PTEKOM IpeoOpa3oBaTelicii U BApUAHTOM yCTaHOBKHU (mipuitoskeHust b u [);

— JPYrUMH  JOKYMEHTaMH, JCHCTBYIOIIMMU Ha  MOPEANpPUATHH,  PErIaMEHTUPYIOIUMU
HCII0JIb30BAHUE CPEJCTB U3MEPEHHUSI JaBICHMUSL.

2.2.7 Tlonoxxernne mpeoOpa3zoBareiiell MpPU MOHTaXKE — TMPOM3BOJIBHOE, YAO0O0HOE UIsi MOHTaXa,
JIeMOHTaxa u obcimyxkuBanus. MonTtax npeobpaszosareneit ¢ BIIN no 100 kI1a u ¢ oTkpbITON MeMOpaHOii
(MMEIOIIUX CHJIBHYIO 3aBHCHUMOCTH BBIXOJHOTO CHTHaja OT IOJIOKEHUS IMpeoO0pa3oBaressi) C LEJbIo
COXpPAHEHHUS METPOJIOTUUECKUX XapaKTEPUCTHUK MPEANOYTUTEIBHO YCTAHABJIMBATH BEPTUKAIBHO
HITYL[EPOM BHU3 (B TAKOM IOJIOKEHUH OHHU KAJIMOPYIOTCS Ha MPEANPUATUU-U3TOTOBUTEIE).

2.2.8 Ilpu MoHTaxke mpeoOpa3oBareneil ycuine 3aTaruBaHus, MPUKIAABIBAEMOr0 K raiike Kopiyca,
HE JIOJDKHO MPEBBIIIATE!

— 26 H-Mm — mns ucnonmuenniit CIIB co mrynepom M12x1,0;

— 60 H-M — nns ucnonnennit C/IB co mrynepom M20x1,5.

2.29 s  wucnommenuét CIAB  co mrymepom MI12x1,0 pekoMeHIyeTcs yCTaHABIUBATh
YIUIOTHSIIOIIYIO PE3MHOBYIO MPOKIAIKY TOJNIIMHOW 5-6 MM MexIy Traifikoil kopmyca u paboueit
MarucTpajiplo (COeIMHUTENbHON JIMHUEH, mepenaromield namieHue). He nomyckaercs ymop raiiku
KOpIyca B METAJIMYECKYI0 4YacTh COCAMHEHMs] C BHEIIHEH ra30BOM WJIM TUIPABIWYECKOW JMHUEH
(paboueii MarucTpayibio, COEIMHUTEILHOMN JIMHUEH, TTepejatolel JaBIeHue).

2.2.10 [Ins ucnonuenuss C/IB co mryuepom M20x1,5 ymiotHeHue i coeAuHeHus tuma 1-3
ucnonHenue 1 no 'OCT 25164 pexoMmeH1yeTcs BHIIOJIHATH C IIOMOIIBIO ITPOKJIAIKH.

3anpemaercs HCNOJIb30BATH YIUIOTHEHHE 1O pe3ble (makis, JeHta ®YM) nis odecnieyeHnst
repMeTHYHOCTH COeIMHEHHs, TAK KAK MOKeT NMPOU30iTH NMOBpeXIeHue MeMOpaHbl 00JILIINM JaB-
JIeHHeM, BOBHUKAIOIIUM NPH 3aKPYYHBAHUHU NPeodpa3oBaTeisi B 3aMKHYThIii 00bEM Hec:KUMaeMoii
KUTKOCTH.

MonTaxk npeodpa3oBareJiss Ha padoyee MeCTO OCYIIECTBISCTCH IFAeYHbIM KJIIOYOM 32 HIeCTH-
rPaHHUK WITYylIEpa.

3anpemaercsi MCMOJIb30BATh KOPIYC Mpeodpa3oBaTesisi B KaUeCTBe 3JIeMEHTa MOHTAXKA WU
kperienus. Ilpu MoHTaKe 3anpeniaercsi NPUKJIAALIBATH YCWINS K KOPILYCY 1aTYMKA, B TOM YHCJIe
¢ MIOMOUILI0 TPYOHOI0 KJIK04a, BO H30e:KaHHE ero MOBPexKICHH.

2.2.11 Tlpu MoHTa)xKe TIpeoOpa3zoBaTeliell CIIeyeT YIUTHIBAThH CISAYIONUE PEKOMEH IAIIHH

— OKpyKarolljas cpefa He JO0JDKHA COJEep)KaTh MpPUMeEcEl, BBI3BIBAIONIUX KOPPO3UIO JeTanen
npeoOpa3oBareneit;

— B Clly4ae YCTaHOBKH IpeoOpazoBaTesiell HeMOCPeICTBEHHO Ha TEXHOJIOTHUECKOM 000pyA0BaHUN
U TpyOOIPOBOJOB JOJKHBI TMPUMEHATHCS OTOOPHBIE YCTPOWCTBA C BEHTWISIMU JUIsg oOecreueHus
BO3MOYXHOCTH OTKITFOUEHHSI U IPOBEPKU MTPeoOpa3oBaTeneii;

— pa3MenaTb OTOOpHbBIE YCTPOICTBA PEKOMEHIYETCSI B MECTaX, IIe CKOPOCTh JBMKEHHS padboueit
Cpelbl HauMEHbIIasl, MOTOK 0e3 3aBUXpEHU, T.e. Ha MPAMOIUHEHHBIX Y4acTKaxX TPYOOIPOBOJIOB MpPH
MaKCUMaJIbHOM PAaCCTOSIHUM OT 3aIIOPHBIX YCTPONCTB, KOJIEH, KOMIIEHCATOPOB U JIPYTUX THAPABIUICCKUX
COCJIMHEHMH;

— TpU NyJBCUPYIOLIEM JaBJICHUU pabodeil cpeabl, THIpoyIapax OTOOPHbBIE YCTPOWCTBA JOJIKHBI
OBITH C OTBOJIaMHU B BUJIE METICO0PA3HBIX YCIIOKOUTENECH;

— mpu Temreparype cpensl coiie 80 °C oTOOpHBIE YCTpOWCTBA MODKHBI OBITH C OTBOJAMH B
BUJIE COCTMHUTENBHBIX JTMHUN, HE TIO3BOJISIONINX MOBBICUTH TEMIIEpaTypy pabouei cpepl B MIPUEMHIKE
JaBJICHUS TTPeoOpa3oBaTesIei M OKpYKaroIIel cpeipl Bo3je nmpeodpaszopareneii coimie 80 °C;

— COeAMHHTENbHBbIC JUHUH (PEKOMEHIyeMas IMHa — He Oojee 15 MeTpoB) JOKHBI MMEThH
OJTHOCTOpOHHUH YKJIOH (He MeHee 1:10) or mecta oTOopa naBieHUs BBEpX, K peoOpa3oBaTessiM, eCiu
u3MepsieMasi cpefia ras, ¥ BHU3, K IIPeoOpa3oBaTeisiM, eciii u3MepseMas cpelia — XKUAKOCTh. B ciydae
HEBO3MOXXHOCTH BBITIOJIHEHUSI J3TUX TpPeOOBaHUI NMpU HM3MEPEHUU JaBIICHUS Ta3a B HIDKHEH TOYKe
COEIMHUTENIbHON JIMHUU HEOOXOJUMO IMPEAyCMOTPETh OTCTOMHBIE COCYIbl, a B HAMBBICHIMX TOUYKaX
COCIMHUTEIILHOM TUHUY, TIPU U3MEPEHUU JAaBIICHUS )KUIKOCTH, — ra30COOPHUKH;
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— IIPY UCIOJIB30BAHNU COEAMHUTENBHBIX IMHUNA B HUX JOJKHBI IPEAYCMAaTPUBAThCs CIELMaIbHbIE
3arirylaeMble OTBEpCTHS [T IPOAYBKH (CIMBa KOH/IEHCATa);

— COCIUHHTENbHBIE JUHUU (MMITYyJIbCHBIC TPYyOKH) HEOOXOIMMO TMPOKJIAABIBATH TaK, YTOOBI
UCKJIIOUUTH 00pa30BaHME ra30BBIX MEUIKOB (TMPH U3MEPEHUH JABJICHUS KUIKOCTH) UM TUAPABIMYECKIX
poOoK (ITpH U3MEPEHUH JaBJICHUS Ta3a);

— B Cllyyae dKCIUTyaTalu npeoOpas3oBaTenieil mpu TeMmeparypax padodeit (OKpysKaromen) cpesl
Hke 0 °C HeoOX0MMO HCKIIIOUNTh HAKOIUIEHHE M 3aMep3aHHe KOHJAEHcaTa B M3MEpUTENbHOIN Kamepe
(mpuéMHUKe AaBieHHs ) IpeoOpa3oBaTelisi U BHYTPU COSAMHUTENBHBIX TPYOOK (IIpU M3MEPEHUH JaBJICHUS
rasa), 3aMep3aHue U KpUCTAIM3ALHIO cpelibl (IIPU U3MEPEHHUH JaBJICHHS XKUIKOCTH);

— TpPH WU3MEPEHUH JABJICHUS arpeCCHBHBIX WM KPUCTAJUIM3YIOUIMXCS, a TAaKKe 3arps3HEHHBIX
cpea OTOOpHBIE YCTPOWCTBA MAABICHMS JOJDKHBI MMETh pa3AeiIUTEIbHbIE COCYIbl WIM MEMOpaHbI.
PaznenuTenbHbie COCY/IbI JOIDKHBI YCTAHABIUBATHCS KaK MOXKHO OJIMKE K TOUKE 0TOOpA JaBIICHHUS,

— Maructpaiu  (CO€AMHUTENIbHBIE  JIMHUM)  JOJDKHBI  OBITh  Ilepe]  NPHUCOEAMHEHHEM
npeoOpas3oBaresieil  TIIATETBHO NPOAYTHI JUIS YMEHBLICHHS BO3MOXKHOCTH 3arpsi3HEHHS IOJOCTH
npuEMHUKA JIaBJIeHUs peoOdpazoBaTeeii;

— TOCNie TIPUCOEAMHEHHs IpeoOpa3oBareneld CleAyeT TIPOBEPUTh MECTa COCAMHEHUH Ha
IepMETUYHOCTh JIABJICHUEM, PpAaBHBIM BEpXHEMY IMIpelelly H3MEepeHus InpeoOpazoBaTenei, WiIu
UCIBITATEIbHBIM JIaBJIEHUEM (HE NPEBBIIIAIOIIMM BEIMYMH, YKa3aHHbIX B Tabmuue 1, B TeueHue 15
MuHyT). Cniaz gaBineHus 3a 15 MUHYT He I0JKEH MPeBbIaTh 5 % OT [101aBaeMOro J1aBJIeHHUS.

2.2.12 Tlopkmoyenue mpeoOpa3oBaTesieil K JMHUN CBSA3M U UCTOYHHUKY IMUTAHUS OCYIECTBIISETCS
KabeneM ¢ U30JLUEeH W YUCIIOM IPOBOJOB, COOTBETCTBYIOIIMM YHUCIY MPOBOAHUKOB B JIMHUM CBS3H.
PexoMenryeMoe cedenue nposoaoB kabens ot 0,35 10 1,5 mm?. Llenu muTaHus U JTHMHUIO CBA3M CIELyeT
BBINOJIHATH B BUJIE€ BUTBIX Hap, JIUHUIO CBA3HM SKPAHUPOBATh.

2.2.13 M3omsiuus  kabens (JMHMM  CBA3HM) JOJDKHA OOecmeduBaTh CTENEHb 3allUThl  OT
IIPOHUKHOBEHUS MBI U BJard He HU)KE MCIOJHEHMs NpeoOpaszoBaTenieil (KOJ CTENEHH 3alUThl IO
I'OCT 14254 yxazaH B STUKETKE).

2.2.14 TIpoBoa »HIEKTPUYECKOTO COEAMHEHHs (3a7enKy Kabens) cleqyeT BBINOJHATh TaKUM
00pa3om, 4TOObI 00ECTIEUYUTh CTETeHb 3aIIUTHl OT MPOHUKHOBEHUS TBUTH M BJIard HE HUKE WUCTIOTHEHUS
npeoOpa3oBarTesei.

2.2.15 HakugHyto raifiky kaOelbHOM PO3ETKH CIIEAYeT 3aBOpauMBaTh J0 JAOCTIDKEHHS HalIEXKHOTO
AJIEKTPUUYECKOTO KOHTAaKTa, MPH 3TOM pPEKOMEHJyeMmas BeJIWYMHAa MOMEHTa Ha HaKUJHOW raiike
KaOelnbHON PO3eTKH He A0JKHA npeBbimarh 10 H-m.

2.2.16 Jlomyckaercss NHpPOBOJUTH BXOJHOW KOHTPOJb IpeoOpa3zoBaTeiel B COOTBETCTBUU C
MU 1997-89 mo cxemam MNOAKIIOYEHHUS, MPUBEAEHHBIM B TNPUWIOKEHUM B, mian 1o cokpami€HHOM
nporpamme MU 1997-89 B 00b€Me, ycTaHOBICHHOM Ha MpeAnpusaTuu-norpedurene. Ilepeuens cpencts
n3mepenuit (CU1) u ucnsiTaTeIbHOTO 000py10BaHUs NPUBEAEH B puiioxkeHUH K.

KOHTpoNb BBIXOJHOTO CUTHala M YCTaHOBKAa IMapaMeTpOB OCYLIECTBISETCS MO JIMHUM CBS3U B
COOTBETCTBHH C MPOTOKOJIOM 0OMeHa (Tipuiioxkenue 1).

2.2.17 Ecnu mpu mpoBepke IpeoOpa3oBaresieii B KauecTBe pabodel cpeabl MCIOIb30BalIach
KHIIKOCTh (Macyio), TO Tepel] AKCIUTyaTallleld ClieayeT NP HEeOOXOAMMOCTH IMPOMBITH M TPOCYIIUTH
NpUEMHUK J1aBJIeHUs IpeoOpa3oBaTeneil.

2.2.18 PexoMeHnmyeMasi cxeMa BHEIIHUX JJCKTPUYECKUX COSIWHEHHN MPH YCTaHOBKE Ha OOBEKTE
MpPUBEJICHA B IPUIIOKEHUH [ .

2.2.19 PexoMeHmyeMble MOHTa)XXKHbIE THE3NIAa UIS yCTAHOBKHM MpeoOpa3oBaresiell MPUBEICHBI B
npunoxxenuu /1.

2.2.20 YtoObI 00ecrieunBaIOCh BHIMIOJTHCHHE TPEOOBAHUH MBUTIEBIAro3anuTel 1o [P65 coenmnuenus
no DIN43650, HeoO6XomuMO  yCTaHOBHTH  YIJIOTHUTENbHYIO MPOKJIAAKYy Ha  COEIUHUTENb
npeoOpa3oBarels, Yepe3 KOTOPYIO MPOU3BECTH CTHIKOBKY, MPEABAPUTEIHHO YOSIUBIINCH B COBIAJICHUHT
KOHTAKTOB, a 3aTEM IIJIOTHO MPUTSHYTh BUHTOM.

2.2.21 lngs monkiodeHUs mpeoOpa3oBaTesied  THIPOCTATHYECKOTO JaBJICHHUS C KadeleM
pexoMeHayeTcs ucnoib3oBath «Kopooku kinemmusie» AI'BP.440.00.00:

- KM-1 — 4 nuHUYM ¢ AOTIOTHUTENBHOMN 3alIUTON OT nepeHanpsykenust < 2 kB , 2 nuauu 6e3 3aiuThl
C 3a3eMJICHHEM (METALTUNYCCKUN KOPITYC);

- KM-2 — 4 nunun 6e3 TOMOTHATEIHHOM 3alIUThI C 3a3eMJICHUEM (METAIUTUIECKUI KOPITyC);
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- KM-3 — 4 nunuun 6e3 TOMOJHUTEIBLHOM 3alUThI ¢ 3a3eMJICHHEM (TUTACTHKOBBIN KOPITYC).

HUcnonk3oBanue

KIEMMHBIX ~ KOPOOOK

o0ecrieunBaet

ynoOCTBO  MOAKIIOUEHUs  Kabenei

npeoOpazoBaresneil JaBJICHUS 1 3alUTY KalWUBIPHONW TPYOKH OT BHEITHUX BO3CHCTBUM.

2.3 Jkcmiayaranus npeodpasoBarelieii

2.3.1 BBox mpeobOpa3oBareneil B HKCIUTyaTallMI0 MPOU3BOAUTCS MO JOKyMEHTaM, NMPHUHITHIM Ha
HpeANPUATHH-TIOTpeOuTENE.

2.3.2 Ilpu sKcIUTyaTaluu MpeoOpa3oBaTeNy JOJDKHBI MOABEPraThCsl MEPUOTUUYECKUM OCMOTpaM.
[Tpu ocMoTpe HEOOXOIUMO ITPOBEPHTH:

— TMPOYHOCTH U TEPMETUYHOCTD JIMHUH MOABOAA JaBIICHHUS,

— Haa&KHOCTh MOHTaXKa (KperuIeHus ) mpeoOdpa3oBaTecii;

— OTCYTCTBHE OOpPBIBOB MJIM MOBPEXKICHHS N30JIALUN COCTMHUTEIBHBIX AIEKTPUYECKHUX JINHUH;

— HaA&KHOCTH MMOJKIIOUCHHUS Kabeneil;

— OTCYTCTBHE 3arpsi3HEHHI Ha KOHTAKTaX AJIEKTPUUYECKUX COSIUHUTENCH;

JKcIIyaTanus npeodpasoBarelieil ¢ HApylIeHHEM YKAa3aHHbIX TPeOOBaHUI 3anpelnaeTcs.

2.3.3 XapakTepHble HEUCIIPAaBHOCTH U METOJIbI X YCTPAHEHUS MPHUBEICHBI B TA0IHUIIE 6.

Tabnumnma 6— Xapakrepuole HeuctipaBHocTU C/IB 1 MeTObI UX yCTpaHEHUs

HewucnpaBHocTh

[Ipynumnna

Meron ycTpaHeHus

1. BeixogHou curgain
HEYCTOMYMBBIN

Het xomnencanuu atmochepHoro
JIaBJICHUS

YcTpanuts neperud kabenst (TOIbKO i
peoOpazoBareseii THAPOCTATUYSCKOTO
JIaBJICHUS )

2 BEIXOIHON CUTHANI
OTCYTCTBYET

OOpbIB B IuHKK UHTEp(elica miu
B I[CNTU [IUTAHUS

Haiitu u ycrpanuth oOpbIB

KopoTkoe 3ambIkaHN€ B TMHUU
uHTepdeiica WK B LIENU TUTAHUS

Haiitn 1 ycTpaHuTh 3aMbIKaHuE

Huskoe HAITPSAKCHUE MUTAaHUA

IIposepre U, ecnu HYKHO,
OTpEryJUPYUTE

3 BreIxoHO# curHain
HecTaOuIIeH

HapymeHa TCPMETHUYHOCTD B
JJMHHUH I10JABOJIa JaBJICHHUA

Haiitu u ycTpaHuTh HErepMeTH4HOCTh

OKHCIeHbl KOHTAKTHBIE
MMOBEPXHOCTH

Otximrounts utanue. OcBOOOIUTE
JIOCTYTI K KOHTAKTHBIM TTOBEPXHOCTSIM.
OYUCTUTH KOHTAKTEI

2.3.4 OcMOTp U yCTpaHEHHE 3aMEUEHHBIX HEJIOCTATKOB JIOJKHBI MMPOU3BOJIUTHCS MPU OTCYTCTBUHU
JABJICHUSI B Ta30BOM WJIM THUAPABINYECKOW JIMHUH,
OTCOEIMHEHHON COECIMHUTENBHOM IEKTPUUECKOMN JIMHUU CBS3H.

2.3.5 B ciiydae HakoIUIeHUS KOHJCHCATa B COCIUHUTEIHLHON JMHHUH (ITOJIOCTH W3MEPHTEIHLHOTO
O0oKa) W HEBO3MOXXKHOCTH CIIMBa KOHJEHcara Oe3 JeMOHTaxka mpeoOpasoBareneil HEOOXOAUMO
JEMOHTUPOBATh TPEOOPa30OBATENM, W CIWTh KOHJEHCAT, TOCJIE€ YEero BHOBb MPOM3BECTH MOHTaX
npeoOpaszoBareneil. J[eMOHTaxk M MOHTaX mpeoOpa3oBaTenell cleayeT MPOU3BOJIUTH C COOJIIOICHUEM
TpeboBaHUH pa3jiena 2 HACTOSAIIETO TOKYMEHTA.

npru OTKIIIOYCHHOM OJJICKTPOIIMTAHUKU U
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3 TEXHHUYECKOE OBCJIY’KUBAHUE

3.1 Ilpu BeIyCKE C MPEANPHUATUS-U3TOTOBUTENS MPEOOpa30BaTEIN HACTPAUBAIOTCS Ha BEPXHUU
npenen u3MepeHus HW30bITOYHOTO JABIICHHS, TPU 3TOM HWKHUN TIpeien W3MEpPEeHUs H30BITOYHOTO
JaBJICHHS PaBEeH HYJIIO.

3.2 WHTepBan Mex 1y MOBEPKAMH:

— Jis npeoOpasoBarenied ¢ MpelnesoM OCHOBHOW mnpuBeaeHHoW mnorpemHoctd 0,06 % ot
AU — 1 rog;

— [Jis ipeoOpaszoBareseit ¢ MUPOBLIM BHIXOJHBIM CUTHAJIOM, aHAJIOTOBBIM BBIXOJHBIM CUTHAJIOM U
nudpoBoi 00paboTKOM curHaga — 5 JieT.

3.3 Metponoruueckue XapakTepUCTUKH IpeoOpa3oBarened B TEUYEHHUE MHTEpBAJA MEXIY
MOBEPKaMH  COOTBETCTBYIOT JIOKYMEHTaM O TIOBEpKe ¢ Yy4€ToM TIOKa3zaresieid 0e30TKa3HOCTH
npeoOpa3oBareneil ¥ Ipu YCIOBUHM COOMIOCHUS MOTPEOUTENIEM MPaBMII XPaHEHUs, TPAHCIOPTUPOBAHUS
Y SKCIUTyaTallly, YKa3aHHBIX B HACTOSIIEM PYKOBOJICTBE MO AKCILTyaTaI[UH.

3.4 TloBepka mpeoOpa3oBaTenell OCYIIECTBISIETCS B cOoTBeTcTBHM C jgokymeHToMm «['CH.
[IpeoOpa3zoBarenu pgaBnenus wu3Mmepurenbsie CJIB. Meroguka mnoBepku» MIT  16-221-2009,
yrBepxkaeHHbIM OI'VII «YHUNUM» B mapte 2009 r.

3.5Mepbl 6€30MaCHOCTH.

3.5.1 Ilo criocoOy 3aImUThI YeI0BeKa OT MOPAXKEHUS SJIEKTPUUECKUM TOKOM TpeodpaszoBarenu C/IB
otHocsaTcs K kinaccy «ll» mo T'OCT 12.2.007.0.

3.5.2 K pabote ¢ nmpeobpa3oBarensiMu JOMyCKAIOTCS 1A, aTTECTOBAaHHBIE ISl pabOTHI C COCyIaMu
IO  JABJIICHWEM, MpouleAmne INpoBepKy 3HaHMM  «IIpaBWiI  TEXHHMYECKOM  IKCIUTyaTaluu
aneKTpoycTaHoBOK noTpebuteneir » [ITIDI] u «MexorpacneBbix mpaBui mo oxpane Tpyaa (IIpasun
0€30MacHOCTH) MPH dKCIUTyaTanuu sekrpoyctaHoBok» (ITIOT P M-016-2001 PJ] 153-34.0-03.150-00),
MMEIOIIUE MPaBO padoTaTh ¢ ANEKTpOoycTaHOBKaMu HampsbkeHueM 10 1000 B u npormieniye HHCTPYKTaxK
10 TEXHHUKE 0€3011aCHOCTH.

3.5.3 3ameny, mpHucoeqMHEHNE U OTCOEAUHEHNE MpeoOpa3oBareseil 0T MarucTpaiei, MmoaBOISIINX
JaBJIEHUE, CJEeAyeT MPOU3BOJIUTH MPU OTCYTCTBHUU JAaBJICHUS B MAruCTpaisix W OTKIIOUYEHHOM
ANEKTPUYECKOM MUTAHUU.

3.54 IlogpeM w® oOIlycKaHWE TMpeoOpa3zoBaTeleil THIPOCTATUYECKOTO JaBIICHHS, CIEAYyeT
MPOU3BOJIUTh TMPU OTKIIOYEHHOM DJIIEKTPUYECKOM MUTAHHWM, BBIMONHSS TpeOOBaHUS OE30MacHOCTH
paboTHI HA OOBEKTE.

4 TEKYIIUW PEMOHT

4.1 ITpeobOpazoBarenu, AJii KOTOPBIX BBISIBIEHO HECOOTBETCTBUE TEXHUUYECKUM XapaKTEPUCTUKAM,
yKa3aHHbIM B 3THUKETKE M M. 1.2 IpH IPOBEIEHUH BXOJHOIO KOHTPOJISI WM IPU SKCIUTyaTaluH,
HaMpPaBIIAIOTCS Ha IPEINPUSITHE-U3TOTOBUTENb.

4.2 3anpemaeTrcss BHE MNPEANPHIATUA-U3TOTOBUTENA pa3OupaTh Ipeodpa3zoBaTeiy, MPOBOIAUTH
NopaboOTKy MOHTa)xa, a TaKKe IMPOU3BOJIUTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, YYBCTBUTEIHHOIO
3JIEMEHTa U PEMOHT MpeoOpazoBaTeei.

5 XPAHEHHUE

5.1 Xpanenue mnpeoOpa3oBarenel IOKHO OCYIIECTBIATHCS B YIMAKOBAaHHOM BHJIE B 3aKPBITHIX
MOMEIEHUAX (XPaHUIHILAX).

5.2 JlonycKaroTcs CIeAyIoIINe YCIOBUS XpaHEHUS:

— Temmeparypa Bo3ayxa ot MmuHyc 50 1o mmoc 80 °C;

— OTHOCHTEJbHAs BIAKHOCTh BO31yxa 110 98 % mnpu tremnepatype 1o 25 °C.

5.3 Bo3ayx B momelieHUM Ui XpaHEHHWs HE JOJDKEH COoJepXaTh MapoB KUCIOT, IIEno4ed |
IPYTUX XUMHUYECKU arpeCCUBHBIX CMECEH.

5.4 YcnoBus XxpaHeHus nmpeodpazoBatenei 6e3 ynakoBku — «1» mo 'OCT 15150.
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6 TPAHCIHOPTUPOBAHUE

6.1 TpancnopTupoBaHHE B 4YacTH BO3ACUCTBUS KIMMATHYECKHX (DAKTOPOB BHEIIHEH Cpeabl
T0JDKHO cooTBeTcTBOBaThH rpyme 4 (JK2) TOCT 15150, a B yacTu BO3/1eHCTBHSI MEXaHHYECKUX (PaKTOpOB
TOJDKHO cooTBeTcTBOBaTh yeioBusim JI TOCT 23216.

6.2 TpancnopTupoBaHUE [OJKHO NPOU3BOAUTHCS B YIAKOBKE MPEANPUSATUS-U3TOTOBUTEIS.
JlomyckaeTcsi TpaHCIIOPTUPOBATh MIPE0OPa30BATEIN BCEMU BUIAMH HA3EMHOI'O M BOJHOIO TPAHCIIOpPTa HA
M00bIe PAacCTOSHUS C COOJIOJIEHUEM IMPaBWII, YTBEPKIEHHBIX COOTBETCTBYIOIIMMH TPAaHCIOPTHBIMU
BEJJOMCTBAMH.

7 YTUIM3ALUA

7.1 Yrunmzamus npeobpa3oBarernell MPOU3BOJUTCS B MOPAIKE, YCTAHOBICHHOM Ha MPEANPHUITHN -
norpeourerne.

8 TAPAHTHUHU U3I'OTOBUTEJIA

8.1 IlocraBmMK (M3rOTOBUTENH) TapaHTHPYET COOTBETCTBHE IpeoOpas3oBareseil TpeOoBaHUSIM
TEXHUYECKUX YCJIOBUW TIpH COOJIOACHHH TOTPEOHMTENeM YCIOBUH OSKCIuTyatanmud (TPUMEHEHUs),
TPAHCIIOPTHPOBAHUS, XPaHEHHsI, MOHTa)Ka U SKCIUTyaTallii, YCTAHOBICHHBIX B HAcTOsIIeM PD.

8.2 T'apaHTHpOBaHHBIN CPOK AIKCIUTyaTallu mpeoOpa3oBateneit 3 (Tpu) roga ¢ MOMEHTa (IaThl)
npuéMKHU peoOpa3oBaTeisi, yKa3aHHOTO B 3TUKETKE.

8.3 TapaHTHIHBIN CPOK JKCIUTyaTallMM IPeoOpa3oBaTeNiei I ammapaTypbl >KeIe3HOIO0POKHON
aBTOMaTHKH, TejaeMmexanuku u cBs3u (OKATC) — 5 (mare) JieT ¢ MoMeHTa (HIaThl) MPUEMKH
npeoOpa3oBarels, yKa3aHHOTO Ha 3TUKETKE.

8.4 TapanTus HE pacmpocTpaHseTcs Ha NpeoOpa3oBareld C HapylIeHHEM IUIoMO (eciu oHa
MpeAyCMOTpPEHa UCIIOTHEHHEM TTpeo0pa3oBarterisi), a TakKe Ha MpeoOpa3oBaTesu, MOABEPTIINECS JTF0ObIM
MMOCTOPOHHUM BMEIIATENbCTBAM B KOHCTPYKIIMIO TpeoOpa3oBareieil WIM HMMEIOIINe BHEIIHUE
TTOBPEIKICHHMSI.

8.5 T'apantus He pacHpoCcTpaHsSeTCs Ha DJIEKTPUYECKHI  COeNUHUTENNb, MOHTaXHbIE,
VIUTOTHUTENbHBIC, 3alIUTHBIC W JPYTrUe H3ACTUs, a TaKXkKe MPOrpaMMHOE O0ECIIeYeHHE, BXOJAIINE B
KOMIUIEKT MOCTaBKH Mpeodpa3oBaTesei.

8.6 TapanTuiiHoe o0cCITyKUBaHUE MIPOU3BOTUTCS PEITPUSITHEM-U3TOTOBUTEIIEM.
[ToctrapaHTUHHBIN PEMOHT IIpeoOpazoBaTeNeil MPOU3BOIATCS MO OTEIHLHOMY JOTOBOPY.

9 CBEJAEHUSA O CEPTU®UKALIUU
9.1 Tun npeoOpa3oBareneii  gaBneHuss  u3MeputenbHbix  CIAB  3apeructpupoBaH B

I'ocynmapcTBeHHOM peectpe cpeAcT u3Mepenuid moa Ne 28313 u fgomyiieH k mpuMeHeHHio B Poccuiickoit
denepanuu.

Crpannna 13 m3 53 ATBP.406239.001-03 P C/IB RS485 20170919



IMpuaoxenne A
(o0s3aTeNBHOR)

YciaoBHoe 0003HaUeHH e IPeoOpa3oBaTelieil JaBjIeHUs U3MEPHUTEIbHbIX

CtpyKkTypHas cxema YCIOBHOTO 0003HaueHHUs TpeodpazoBaTenei

e 11213 4 |5] 6 7 g~ | 9 10
TTO3UIIAN
Ilpumep 1 |CIB-| - | U- | XXX-| - RS485 | DXXXX-XXXX-XX | KXX | LXX | ATBP.406239.001TY
IIpumep 2 |CAB-|Ex-| U- | XXX-| - RS485 | DXXXX-XXXX-XX | KXX | LXX | ATBP.406239.001TY

“JleBATYI0, IecATYI0 LU(PPHI A0IMYCKAETCSA HE YKAa3bIBaTh
K00 momyckaercs He yKa3bIBaTh

Homep no3uuuu B

K00 moOdenu (OyKBa U IEBATH HIIH JecATh nup)

0003HaUYECHUH Conepicaine
1 Haumenoanue cokpamennoe — CJIB (cemeiictBo gatunkos BUIT)
2 K00 ucnoanenus (Tabnmna A.1),
3 8U0 usmepsaemozo dasiernus (Tabmumna A.2)
4 sepxnuti npeden usmepsiemoeo oasnenus (BIIN), MIla — B cOOTBETCTBHH C PSAIOM TIO

I'OCT 22520 niu B COOTBETCTBUH C 3aKa30M

Koo cneyuanvroeo ucnonrnenus:

M(...) — I WCHONHEHHWsS C IIePeHacTpPanBaeMbIM HANlA30HOM HW3MEPEHUS
«MHOTOIIpENeNbHBIN», B CKOOKax ykaspiBaeTcst 3Hauenue BIIU
3aBOJACKOW HacTpoliku B Ml1a;

MA — MHOIONPEAEIbHBIA C aBTOMATHUYECKHM IEPEKIIOUYECHUEM AHana-30HOB

5 (TOMBKO AMIS Hp606p33(3'BaTCHGI>'I ¢ (P POBBIM BBIXOIHBIM CUTHAJIIOM).

HE YKa3aHO — JUId npeoOpaszoBatelied ¢ (UKCHPOBAHHBIMH TPENCIaMU HM3MEpe-HUS
(«oTHOTIpE TETTHHBINY).

P — UCHOJHEeHHe peodpa3oBareneil ¢ BRIHECEHHBIM MTPUEMHUKOM JIaBIICHHS

PXX — HWCIIOJJHEHHE C HECTAaHIAPTHBIM 3HAYEHHUEM IIPENEIIbHO-I0IYCTH-MOTIO
neperpy3ounoro jaapieHus (XX — 3HaueHue nmasnenus B Mlla) u
TTOBBIIIICHHOHN HaJIe)KHOCTBIO.

6 KOO 8bIX00H020 cueHana u tunuy (Tadbmuma A.3)
7

OykBa

6U0 21eKmponH020 Oaoka (Tabmuna A.4)

niepBas nmudpa

KOO KAuMamu4eckozo ucnonnenus (tTabnuma A.5)

BTOpas nudpa

K00 npedena 0OnycKkaemou 0CHOBHOU nozpewHocmu uzmeperusi (tTabmumna A.6)

TpeThs nudpa

K00 npedena OONOIHUMENbHOU memnepamypHou noepewrocmu (Tadbmuma A.7)

yeTBepTas uudpa

KOO npucoeounumenvrozo pasmepa (MOHTRKHON 9aCTH) )1 COSAMHECHISI C BHETITHEH
THIPaBIMYECKOM (Ta30BOM) JIMHHUEH U 3a3eMieHueM (Tabumma A.8)

msATas udpa

K00 810a UHOUKAyUuu 8bIx00H020 cueHana (Tadmmua A.9)

6 u 7 undpsl

KOO COeOuHumes 31eKmpuyecko2o I COSTUHEeHUs C BHEITHEH TMHUEH cBs3u (Tabmuia

A.10)

BochMas mudpa

k00 epynnol nvliesrazosawumyl 10 [OCT 14254 (tabmuua A.11)

JeBsitasi, nugpa

K00 ouanazona nanpsaxicenuti numarnus (Tabnuma A.12)

necsrast uugpa

KOO 8peMmenu YCMaHo8KuU 8bix00Ho2o cuetana (Tabmuma A.13)

Koo koncmpyxmuernoeo ucnonanenus. KOO normyckaercst He yka3biBaTh (Tabnuma A.14) u

8 MIPHU3HAK JIONOJTHHUTEIHHON TeXHOJIOTHYecKol npupadorku (H).

9 onuna kabensi LXX (11enoe 9ucio KpaTHOe OJTHOMY METPY, HE MOXKET MPEBHIIIATh
800 M), yKa3pIBaeTCsl TOJBKO JIJIsl M3/ICIUI ¢ KabeyieM.

10 Obo3nauenue mexnuuyeckux ycaosuti (TY)
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[Iponomkenune npuaokeHus: A

Tadonuuma A.l1— Koxgucnonaenus npeodpazoBareneid. JlomyckaeTcsi OJHOBpEMEHHOE yKa3aHUe
HECKOJIbKMX 0003Ha4YeHUH (pasaeneHue yepe3 aeduc)

O6o3HaueHHe
Hcnonnenue
(mo3unms)
HE YKa3aHO 00MIECTTPOMBIIIIEHHOE HCIIOJTHEHUE
(HEeB3pBIBO3AIIUILEHHOE HCTIOTHEHHE)
BT2 UCTIOJIHEHHE, YCTOMUMBOE K BO3JCHCTBUIO TEMIIEpaTypsl pabodeit (M3MepsieMoii) cpeibl
(«BBICOKOTEMIIEpaTypHOE») oT MuHyc 50 1o miroc 200 °C
D50 KOHCTpYKTI/IUBHLIe HCIOJHEHUS 110 Ta0apUTHO-IIPUCOEIMHUTENBHBIM pa3Mepam Ipeoo-
pazoBareneit

Taobnuma A.2— BugwusmepseMoro gaBicHus

Ob6o3HavyeHne Bun usmepsiemoro naBieHus
A peoOpa3zoBaTesii aOCOIFOTHOTO JIABICHUS
nu peoOpa3oBaTesii U30BITOYHOTO AABJICHUS
B MpeoOpa3oBaTeNn JaBICHUSI-Pa3PEIKSHIUST
r MpeoOpa3oBaTeNy THAPOCTATHIECKOTO AaBIEeHUS (YPOBEHD KUIKOCTH)
)l npeoOpa3oBaTey Pa3HOCTH JIABICHUH
B npeoOpa3oBaTeny pa3perkeHHsI

Taomnuuma A.3— Kox BBEIXOQHOTO CUTHANIA

Kon

BrixogHoM curHain

IIpumeyanue

RS485

Hudporoit — dpopmar RS485 mo
nporokosry ModBus RTU

Tabnuuna A4— BuaosnekrpoHHoro 6oka

O6o3HaueHue

Bup sanexrponHoro 61oxa

D

¢ upoBoii 00pabOTKON CUTHANA

Tabnau I a AS5— KOI[ KIINMMAaTHYCCKOI'O MCITIOJTHCHU

Bun kimmMaTuueckoro [IpenensHble 3HAUEHUS

Kon WCTIOJIHEHHS U KaTeTOPH TeMIIEpaTypbl OKPYKAIOILET0 BO3AyXa
pa3MelnIeHus pu 3KcITyaraiuu, °C
1 —10...+50
2 YXIJI3.1 —50...+50
3 —50...+80
6 —1...+40
7 v —=50...+50
8 —50...+80
9 T3 —25...+70
A YXJI3.1 —20...+80
B YXJ14.2 +15...435
C VYXJI3.1 —40...+80
D VYXJI3.1 —30...+80
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[Iponomkenune npuaoxkeHuss A

Taonuua A.6—Kojgnpenena gonyckaeMoil OCHOBHOM MOTPEIIHOCTH U3MEPEHUS

Kon

ITpenen nomyckaeMoii OCHOBHOM IOTPEIIHOCTH U3MEpEHUsI, +Y,%

0,10

0,15

0,25

+0,5

+1,0

1,5

O O|U|~WIN|F

1> Po/Poyax > 1/2 1/2 > Py/Povax> 1/25

0,25 0,17 + 0,052 - Payax/ Ps

0,8

IlonHast morpenHoCTs B AUana3oHe TeMiepatyp usMmepsemoii cpenst 20 — 200 °C qnsg ucnonsenust BT2

Tab6nuuna A.7— Kon npenena qonoimHUTENBHON TEMIIEPATypPHO MOTPEIIHOCTH U3MEPEHUS

Kon

[Ipenen mOMOMHUTENBHON TEMIIEPATYPHOH NorpemHocTH u3Mepenus, %/(10 °C)

o

[Tpu sTOM BTOpas mudpa 03HaAYaET BMECTO Ipeena JOITyCKaeMOi OCHOBHOH MOTPEITHOCTH
Ipeznen I0MycKaeMol CyMMapHO# IMOTPELTHOCTH U3MEPEHHUS BO BCEM JHana3oHe pabounx
TEeMIIepaTyp npeodpa3oBaTes

0,10

0,15

10,25

0,45

0,05

DN WIN|(F

0,06 + 0,04'Psmax/ PB

Taob6nuna A.8— Kox npucoeaMHUTENBHOTO pazMepa (MOHTAXHOW YacTH) AJIsi COETUHEHUS C
BHEIITHEH ruApaBINdecKoi (THEBMATUUECKOM) JTHMHHUEH U 3a3eMJICHHEM

Kox

IIpucoeauHuTENBHBIE Pa3Meph

1

Mrynep M12x1,0

2

[ tyep M20x1,5 ¢ munmenem ist coenuuenus tumna 3 ucnonuenue 1 no FOCT 25164

w

Ityep M20x1,5 ¢ Hunmenem Jjisi COSTUHEHUS TUTIA 3 UCTIOJIHEHHE |
o 'OCT 25164, ¢ snementom 3a3eminenns mo I'OCT 12.2.007.0-75
1 pe3r00it M4-7H mist BO3MOKHOHN YCTaHOBKH THJIPABINYECKOTO APOCCEs

rymep M12x1,5 ¢ Hunmenem

ryuep G 2"-A

tymep M10x1,5

Koppoznonnocroiikas oTKpbITasg MeMOpaHa co mrynepom M20x1,5

Koppoznonnocroiikas oTKpbITasg MeMOpaHa co mrynepom M36x1,5

draHIeBOE MOAKIIOUEHHUEM K Tporieccy ¢ pe3ndoit KV4"”

tymep M12x1,0 ¢ Hunmenem

rynep M12x1,25 ¢ aunmenem

Mtynep M22x1,5 ¢ Hunnenem

tynep M20x1,5 ¢ Hunmenem Juist COEAMHEHUs THIA 3 UCTIOTHEHHE |
o 'OCT 25164 1 ycTaHOBJIEHHBIM THAPABIMYECKUM JIPOCCEIIEM

dnaHueBoe NOAKIIOYeHNE (MaIorabapUTHBIN BapHaHT peodpa3oBaTesi pa3HOCTH JaBJICHHUN)

Marnora®apuTHbIil BapuaHT IpeoOpa3oBaTesisi pa3HOCTH AaBJeHUH co mrynepamu M20x1,5 ¢
HUTIEIEM

Mrynep G Y4"-A

F{X| I | T mMmOO|m|»|o|lo|(N|io

tynep M10x1,0 ¢ Hunnenem
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[Iponomkenune npuaokeHus: A

Taonuma A.9— KoxBuiga MHIUKAIIMY BEIXOJHOIO CUTHANIA

Kon

By naanKanmy BEIXOIHOTO CUTHAIA

0

0e3 UHIUKALINU

Taonwuma A.10 — Kox coenmHUTENS SJEKTPUISCKOTO JJISI COSAMHEHUS ¢ BHEITHEH JTMHUEH CBS3H

Kon Tun coegunurens IIpumeuanue

10 Buika 2PMJIT18b411I5B1B

13 Buika 2PMI'J[18B41115E2 TePMETHYHBII

14 Buika 2PMI'J{18B71I1E2 TepMETHYHBIN

15 Buika 2PM/IT18671111B1B

60 DIN 43650 A Buiika DIN 43650A

92 Kabenp ¢ MapkupoBaHHBEIMH I'pynma neesnarozanmuTsl 10 1P68 mo 'OCT 14254, nuana3on
BBIBOJIAMU TEeMITepaTyp OKpyxkaromeit cpensl oT Mmuayc 40 mo 80 °C
Kabenb, sxpaHupoBaHHBIN B

9 MOJINYPETAaHOBOM H30JISILIUU C JInuHa coryiacoBbIBaeTCs MPH 3aKase, AUara3oH TeMIepaTyp
MapKHPOBAaHHBIMU BBIBOJAMU U oKpyxarotmeit cpeast ot Mmuryc 40 mo 70 °C
JIpeHAKHON TPYOKO#, 4-TIpOBOTHBIN
Kabenb, sxpaHupoBaHHBIN B

95 MOJINYPETAaHOBOM H30JISILIUU C JInuHa coryiacoBbIBaeTCs MpH 3aKase, AUara3oH TeMIepaTyp
MapKHPOBAaHHBIMU BBIBOJAMU U oKpyxarotmeit cpeast ot Mmuryc 40 mo 70 °C
JpeHaXHON TpyOKo#, 6-POBOAHBIN

Tad6nuuna A.11 — Koa rpynnst neuieBiaro3amutsl no 'OCT 14254

Kon

O0o3HaueHKe

IP54

IP68"

IP65

IP30

~N|oO|O1|IN|O

IP66

“ CreneHb 3alIUThl OT MPOHUKHOBeHUs MbUtK 1 Biiard mo 'OCT14254-96, nis npeodpaszoBateneit
THAPOCTATUYECKOTO JAaBiaeHUs (C Kogamu ucrnoigHeHus 94, 95 no tabmuie A.10) npu MakcUMaIbHOU
JUIMHE norpyenus 1o 250 m, npeoOpa3zoBateneii ¢ kogom ucnoaHeHus 92 no tadnuue A.10 - 10 m.

Taob6nuna A.12— Koj nuanazona HanpsoKeHU MUTaHUS

Kox Juanazon HanpspkeHus, B
0 7-15
1 8-30

Taonwuma A.13 — Koxa BpeMeHH YCTaHOBKH BBIXOJHOTO CHTHAJIA TIOCIIE BKIIFOUCHUS TUTAHUS

Kon Bpewmst ycTaHOBKH BBIXOZAHOT'O CUTHAJIA TIOCIIE BKIIIOYEHUS MMTaHUs, MC, He Ooliee
0 200
1 100

[Ipumeuanue—KoaBpeMeHH yCTAHOBKY BBIXOJHOT'O CUTHAJIA YKA3BIBAETCA TOJIBKO JJIS
peoOpa3oBaTeliel ¢ aBTOHOMHBIM ITUTAHUEM.
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[Iponomkenune npuaokeHus: A

Tadonuuoa A.14 — Kox KOHCTpYKTUBHOTO UCTIOTTHEHUS

Kon Marepunan MeMOpaHBbI Marepuansl, KOHTaKTUPYIOLLKE C Howmep pucynka
n3MepseMon cpesion npuiioxeHus b

00 | Turanossi crutas BT-9 Turanossiii ciinaB BT-9 o b.1,6.2,b.3,B5.6
o OCT 1.90006 OCT 1.90006. Ctans 12X18H10T

20 | TwuranoBbIit crutaB BT-9 TuranossIii crmaB BT-9 no b.13
no OCT 1.90006 OCT 1.90006. Crans 12X18H10T

01 | Crams 36HXTIO Crans 12X18H10T b.4,B.5

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

31 | Cranp 36HXTIO Crans 12X18H10T b.11

02 | TuTaHOBBII CIUIaB CO TuTa”oBBIN CIIIAB CO BTOPOIJIACTOBBIM b.1
BTOPOILTACTOBBIM ITOKPBITHEM MTOKPBITHEM.

Crans 12X18H10T co

BTOPOIIJIACTOBLIM IMOKPBLITUEM.

03 | Crans 36HXTIHO Cramp 12X18H10T B.7,B.8
04 | Crans 316L Crans 316L, crans 12X18H10T, Viton b.9

05 | Crans 316L Crans 3161 B.16
14 | Crams 316L Crans 316L, Viton B.14
24 | Crans 316L Crans 316L, crans 12X18H10T, Viton b.12, B.15
34 | Crans 316L Crans 316L, crans 12X18H10T, Viton Bb.13

[Tpumeuanue — CumBona «I1» B Koge KOHCTPYKTUBHOI'O MCIIOJIHEHUS UCHONb3yeTCsl A mpeoOpa3oBa-
Tesel, paboTaroNMX B KOHTAKTE C MUIIEBBIMUA IPOTYKTaMHU.

[Ipumep 3amucu oOo3HaueHME IpeoOpa3oBaTeieil Mpu ero 3akase M B JIOKYMEHTALUU JpYyro
MPOAYKIMH, B KOTOPOH OH MOXKET ObITh MPUMEHEH:

— IpeoOpa3oBaTeNH s U3MEPEHHs H30BITOYHOTO JIABJICHUS C BEPXHHUM Ipeenom u3meperus 1,60
MlIla, ¢ undpoBbM BeIXogHBIM curHanoM RS485, ¢ nudpossiM Db, knuMaTtrueckoro ucnonHeHus Y XJI
Kareropuu pasmenieHus 3.1, HO s pabotTel mpu Temneparype or munyc 50 °C nmo mmoc 80 °C,
IpeaesioM JOMyCKaeMoro 3HaueHWs MpHuBEIEHHONH ocHOBHOM morpemHoctn +0,5 %, mnpenenom
J0ITyCKaeMOT0 3HAYEeHUs JIOTIOHUTENBbHONW TemrieparypHoi norpemuocty £0,15 %, co mrymepom Tuma
M20x1,5, coemuautenem tuna 2PMJI18Bb4I1I5B1, xomom crenenn 3ammThl P65 mo I'OCT 14254,
HanpspkeHueM nutanus 7-15 B, marepuanom MeMOpaHbl U NOJIOCTEH, KOHTAKTUPYIOLIUX C U3MEpsieMOi
cpenoiit — tutas, ctanb 12X18H10T — obo3nauatorcs:

CJIB-HU-1,60MIIa-RS485-D3422-0105-0-K00 AT'6P.406239.001TY

— TpeoOpa3zoBaTeay C pPA3HECEHHBIM INPUEMHHUKOM JaBJICHUS Ui U3MEPEHUs H30bITOYHOTO
TaBiieHus] ¢ BepxHUM nipeaenom usMmeperus 1,00 MIla, ¢ nuudpoBeiM BEIXOAHBIM curHaiom RS-485, ¢
udpoBeiM Db, kmuMatudeckoro ucnoiHenus Y XJI kareropun pasmerienust 3.1, HO 1 paGoThl mpu
temrieparype ot muHyc 50 °C mo tumoc 80 °C, mpeaenoMm JOMycKaeMoro 3HAUCHHUS MPHUBEIEHHOMN
ocHOBHOH norpemrHocTH +0,5 %, mpeaenoM J0MycKaeMoro 3HaueHHsl JOMOJHUTEIBHON TeMIepaTypHOM
norpemHocTr +0,15 %, 6e3 mrynepa, kogoM crenern 3amuThl IP65 mo IT'OCT 14254, manpsbkeHueM
nutanus 8-30 B marepmamom MeMOpaHBl M IMOJIOCTEH, KOHTAKTUPYIOIIMX C W3MEpsIeMoi cpemoil —
TUTAHOBBIN CIUIaB — 0003HAYAIOTCS:

CJIB-H-1,00MIIa-P-RS485-D8415-0805-1-K00 AI'bP.406239.001TY

TaOnuua A.15— BapuanTsl nepeHacTpOHKHU TpeXIpelenbHbIX Mpeodpa3oBaTeneii

IIepBrriit
B MM | 0025 | 006 | 016 | 025 | 10 | 25 | 60 | 250 | 600 | 1000
Bropoii
BIIL Mra | 006 | 004 | 01 | 016 | 06 | 16 | 40 | 160 | 400 | 60,0
Tperuii
BITH, MITa 001 | 0025| 006 | 01 | 04 | 10 | 25 | 100 | 250 | 40,0
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Ipuioxkenue b
(o0s3aTeNBHOR)
I'adaputTHblie yepTesxxku C/AB

m. 3
<~ 21 ) m2
S27
/
wnl —
—
- =
) T @
g h—
y =
_ 25
OTBeTHast 4aCTh COEAMHUTENS U JIMHUS CBS3U HE IIOKa3aHBbI
1. Pa3mepsl A cipaBokK
2.  MoMeHT 3aTshKKU NP YCTaHOBKe mpeoOpaszoBarens — He Oonee 60 H-m
3. CoeanHHUTENN TIOKa3aHbI YCIOBHO
4.  Tun coepuHuTeNs, JUIMHA U BEC B 3aBUCUMOCTH OT UCTIOJTHEHUS
5. Macca e 6onee 0,25 kr
VcnonHenue naTumka (KoJ 1Mana3oHa HanpsHKeHUH MUTaHus) L, Mmm
0 95
1 105
Pucynok b.1 — TabGaputHblii uepréx mnpeoOpasoBareneil H30BITOYHOIO JaBJIEHUS C KOJIOM

IPUCOETUHUTENBHOTO pa3mepa 2 no Tabnuie A.8 u Ko1oM KoHcTpykTuBHOrO ucnonHenus K00, K02 no
Tabaune A.14
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[Iponomkenune npunoxenus b

n.2 m 3
S22

- M12x1
~

|

|

|
K40

1
Y

70

OrBeTHas 4acTh COCAMHUTECII U JIMHUU CBA3H HC ITOKAa3aHbI

IIpumevanus

Pa3smepsr 11 cripaBok.

MoMeHT 3aTsKKH IIPY YCTaHOBKe IpeoOpasoBaTensi — He 6osee 22 H-m.
CoenuHuTeINb II0Ka3aH YCIIOBHO.

Tun coequuuTENs, JIUHA U BEC B 3aBUCUMOCTH OT HUCITOITHEHHS.
Macca, kr, He 6oxee 0,15.

Ok wNPRE

Pucynok b.2 — T"abaputHblif 4epTéx npeobpazoBaTeseil ¢ KOJAOM NMPUCOEAUHUTENHHOIO pa3Mepa |
o Tabnuie A.8 v KoJoM KOHCTpYKTHBHOTO ucnonHeHuss KOO o tabnuie A.14
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[Iponomkenune npunoxenus: b

- 120 - 75 .
] | ' | I ' |
“ T ! ! I | \, T N
N I | | " .
~ 'd i | | =I S |
lq i — — !
V ! ! | ‘ !
| | | T
biiok anexTpoHuKH
X1
Kon1|. llens
=— | [+UPIT
e— o |[+UPIT
= 3 |0V
== 4 |0V
=— 5 | DATA-
5 o 6 |DATA-
5 = 7 |DATA+
T o 8 |DATA+
© - 1g|GND
E“ e=— 19| GND
i
036 3} X2 Xl X2 X1 =
E Kouil, Ilens Iene Kour I Kour. Ilens Hene Kour E
s 1 | PI- Pl- 1 . * 1 |PI- Pl- 1 — =
: % —2 | Pl PI- | 2 . | | |- 2 [p1 Pl- | 2 I 2
~ H = = 3 +5A +5A 3 T T 3 +5A +5A 3 =
g 1 : w B 4 | +5A +5A | 4 1 | | L 4 | +5A +5A | 4 = E
H N~ = 5 Pl+ Pl+ 5 L 4 4 5 Pl+ Pl1+ 5 = =
|
i by w0 = Pl+ Pl+ 6 —T I | L 6 | Pl+ Pl+ 6 E
i = 7 AN2 AN2 7 7 AN2 AN2 7
i —{ g | ANZ ANZ | g T \9/ L 8 | AN2 AN2 | 8 = g
. = 9 GND GND 9 —_]- * T_,_ 9 | GND GND 9 |— o,
065 =— 19| GND GND | 10 10 | GND GND | 10— =
[IpuémHuUK naBneHus CxeMa coeqUHEHHIT
Pucynok b.3 — l'aGaputhslii uepTéx mnpeoOpa3oBaTesiell ¢ BBIHECEHHBIM NMPHUEMHUKOM JIaBICHHUS
ucnonaerns KOO mo Tabmume A.14
i
— o
g +-------—-4--t4t¢---F-- -H-H--1) % Hasra uesse EEOIDE
S - = R IEEECTeIT B 2PIvIT]
" 1 [+
= 2 av
' 3 |Data-
198 4 Dﬂtﬂ.‘l‘
Pucynok b.4 — T'aGaputHblii yepTéx mnpeoOpazoBaTeneld KOHCTpyKTHBHOro ucrnoiHenuss KOl mo

Tabmaune A.14
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[Iponomkenune npunoxenus: b

64

X1

)|

140 max S27

58

M20x1.5
|

(e
A\

I

Hasnauenue BeiBogoB coenuuautens X1, X2 (poszerkn) TIGP8C 53-04 5321-S

KonTakt [lenb
1 OO0mm
OO0t
+Unur
DATA+
DATA-
+Unur
+Unut
OOmwmit

O N0 WIN

1 2 34 5 6 7 8

Pucynok b.5 — I'aGaputHblii yepTéx npeoOpa3zoBaTelis ¢ KOAOM 3jekTpuueckoro coenunutens 01 mo
Tabaune A.10
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[Iponomkenune npunoxenus: b

Mapkupobxa
i i tuinieind B B | 1 ,K% —

\ AN, ]
lpoyurura gag
S27 KpelaeHUd Impoca
185max L 30

¢35

0
\
|
i

\Saummmm KoAllauek

Ilpumeuvyanus4

1 Jlnsg npOMBIBKH MPUEMHOTO OTBEPCTHUS CHSITH 3alIUTHBIN KOJIIAYOK.

2 PekoMeHayeTCs MCIONB30BaTh TPOC JJIS 3aKPEIUICHHS B pa0oyeM IOJIOKCHUH, a TaKKe MOIbeMa U
OITyCKaHUSI.

3 Ilpu HEOOXOAMMOCTH HCIIONB30BaHUS TPOCA IS MOJHATHS W OMYCKAaHUS MPEeo0pa3oBaTeNs, 3aKPEINUTh
TPOC 3a POYIIHHY.

4 ]JInwHa TPUCOeTWHUTENHFHOTO Kabens L B 3aBHCHMOCTH OT UCTIOTHEHUSI.

L[BeT mpoBOAa + BET HAKOHEYHUKA Ilenb KonTakr
KpaCHBIN + OenbIid +Unur 1
OeIblil + OebIi OO0t 2
3eJIEHBIN + OeNbIi Data— 3
CHUHUH + OesIbIi Data+ 4
KENTHIN + YEpHBIN OKpaH —

CooTBeTcTBHE  Ha3HAu€HUS  BBIBOJOB  pa3béMa  MPOBOJAM  JKPAHHPOBAHHOTO  Kabens
npeoOpazoBaresnei THAPOCTATHIECKOTO JAaBieHus (ucnoiHenrne 94 mo tabnuie A.10)

IIBeT mpoBoAa + IBET HAKOHEYHUKA Ilenb KonTakt

KpacCHBIN + OesbIi +Unut 1
OelbIi + OenbIi OO0t 2

3eJIEHBIN + OeNbIi Data— 3
CHUHUH + OesIbIi Data+ 4
KENTHIN+ OenbIi Data— 5
4EpHBIN+ Oenblil Data+ 6

XKENTHIN + YEPHBIN OKpaH —

CooTBeTcTBHE  Ha3HAu€HHUS  BBIBOJOB  pa3hbéMa  MPOBOJAM  JKPAHHPOBAHHOTO  Kabens
npeoOpazoBaresneil THAPOCTATHIECKOTO JAaBIeHus (McoaHeHne 95 mo tabmune A.10)

[Ilpumevanus:
1. JlomyckaeTcst 3a3eMIISITh SKpaH MPUCOETUHUTEIBHOTO Ka0es.
2. JlomycKaeTcsl HCIOJIhb30BaHHE HAKOHSYHHKOB IOJTy00TO IIBETA BMECTO OCJIBIX.

Pucynok b.6 — T'abGapuTHblii uWepTéx mpeoOpa3zoBareieid THAPOCTATHYECKOTO MABICHHS C KOJOM
MPUCOCTUHHUTEIBHOTO pa3Mepa 2 (mo Tabmwuie A.8) W koaoM KOHCTpyKTHBHOro uctnonHeHus K00 (mo
tabmuie A.14)
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[Iponomkenune npunoxenus: b

Coedurumens nokazaH ycnobHo

M36x15

105ma x

IIpumeuanue— BUHT 3a3eMJI€HUS OTCYTCTBYET
Pucynok b.7 — TabGaputHblii uepTé&x mnpeoOpazoBaTeneil H3OBITOYHOTO JABICHHUS C KOJOM

MPUCOENHUTENIBLHOTO pazmepa A (o tabmwuie A.8) U K0JoM KOHCTpYKTHBHOTO HcmoaneHus KO3 (mo
tabuue A.14)

(oedunumens noka3saH ycaobro

— -V
u_ll — | \

m T p—
<+ S| - : - - - - - - -4— -
A8 gF i

5 / | | | I

25 /
5=27 |
74 0max

IIpumeuadue— BUHT 3a3eMIIEeHUs] OTCYTCTBYET.

Pucynox b.8 — T'abGaputHblii 4epTéx mnpeoOpa3zoBareneil HM30BITOYHOTO MAABICHHUS C KOJIOM
NPUCOSIMHHUTENILHOTO pa3Mepa 9 (1o tabmuie A.8) U KomoM KOHCTpykTHBHOTO HcnoaneHus: KO3 (mo
tabmuie A.14)

Crpannna 24 3 53 ATBP.406239.001-03 P C/IB RS485 20170919



IIponomxenue npunoxenus b

CoeduHumens noka3saH ycnobro

1 ( ) _ \
sl it 1t 4+ 11
™~
= )
- \ _ _
5
25 $=27
120 max
IIpumeuanue— BUHT 3a3eMII€HUs OTCYTCTBYET.
Pucynok B.9 — TabGaputHsiii yepTex mpeoOpazoBareneil W30bITOYHOTO, aOCOTIOTHOTO JABICHHS C

KOJIOM TIpucoenuHHuTeNnbHOro pasmepa 1, 2, 6-8, C-F, K, L mo Ttabmuune A.8 u Komom
KOHCTpYKTUBHOTO HucnoiaHeHus: K04 o tadnume A.14
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[Iponomkenune npunoxenus: b

A

Jiqw ‘
pigd |

Maxkcumansnsiii BITH, kI1a A, MM, He Ooltee B, MM, He Goiee Kon xoncrpykrusaoro
WCITOJTHEHUS
>1,6 178 134 K21
1,6 232 190 K31

IpuMmeuanus

1 Pa3meps! A5 CIPaBOK.

2 DJEeKTpUYECKH COeJIMHUTENb MTOKa3aH YCIOBHO.

3 Macca npeobpasosatens ve 6onee 4,2 kr (ucnonnenue K21) u 9,8 xr (ucnonnenune K31).
4 BuHT 3a3eMJICHUS OTCYTCTBYET.

Pucynok b.10 — TabGaputHslii uepTé&x mnpeoOpas3oBaTenieil M30BITOUHOTO JABICHMS, Pa3peKEHHUS,
JABJICHUSI-PA3pPEeKEHUsI C KOJOM IPUCOEIMHUTENBHOTO pasmepa B (mo Tabnuume A.8) um Koxom
KOHCTpYKTUBHOTO HcnionHenus K21 u K31 (mo Tabnume A.14)
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[Iponomkenune npunoxenus: b

CoeduHumens NoKa3QH YeaobHo

178 max
L

134 max

O

»J @18,3H12 \ Ki/4" roCTé111-52

IpuMmeuanus+

Pa3mepsl 115 cipaBok.
ONEeKTPUUECKUN COEAUHUTENb [I0KA3aH YCIOBHO.

Macca npeoOpasoBartes He Oosiee 4,2 KT.
BuHT 3a3emIieHUs OTCYTCTBYET.

B OWODN PP

Pucynox B.11 — TaGaputhHblii ueprexx mpeoOpa3oBareneid aOCONIOTHOTO JaBJIEHUS C KOJAOM
MPUCOEANHUTEIBHOTO pa3Mepa B mo Tabmuue A8 m KoJoM KOHCTpYKTHBHOro ucnoiHeHus K21 mo

tabmuie Al4 npuioxxeHus A
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32"
kel
e !
iy
26
M20x1,5-6g
5

Pucynox b.12 —

%)
3

.ﬁfz.
T
@T@

o *F

laGaputHbiii  yepTéX mpeoOpa3zoBareneii pPa3HOCTH JAABJICHHUI

C KOIOM

npUCcCOeMHUTENbHOTO pasMepa H (o tabauie A.8) U KOIOM KOHCTPYKTHBHOTO ucnoiHeHus K24 (mo

tabmuie A.14)

s /

Copdunimont nod 3as prandie
.'

/

————
Kop anextpudaeckoro coenuuutens mo tadmauie A.10 L, MM, He OoJee
1X, 60, 80 185
91, 92 192
IIpumeduadue— BUHT 3a3eMII€HUs OTCYTCTBYET.
Pucynok b.13 — T'abGaputnbliii yepTé&x mnpeoOpa3oBaTeneil M30BITOUHOrO JaBIICHUS, pa3pekKeHus,

NaBJIEHUS-pa3pekeHus ucrnoiaHeHuss BT2 ¢ koom nmpucoeIMHUTENBHOTO pa3mepa 2 (o Tabmuie A.8)
1 KOJIOM KOHCTpYKTHUBHOTO HcnoiaHenus K20, K34 (o tadnuie A.14)
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[Iponomkenune npunoxenus b

Coedunumens RoKa3aH Yoaabno
T
I

$27 |

— r.II
1

s o}

A ]

" 7 | 13

’_- ; il | il -

S /

}:__- L

HcrnomHeHust ¢ KOOM 3IEKTPUIECKOT0 COSTUHUTES 110 Ta0l. L, mM, He OoJiee

A.10
1X, 60 95
92 102

IIpumeuanue— BUHT 3a3eMII€HUs OTCYTCTBYET.

Pucynok b.14 — T'abGaputHblii uepTéx mnpeoOpa3oBareneil M30BITOYHOTO JABICHUS, Pa3pe:KeHUs,
JaBJICHUS-PA3PEKEHUs] C KOJOM MPUCOCAMHHUTEILHOrO pasmepa 2 (mo Tabmuue A.8) u Kojaom

KOHCTpyKTHUBHOTO HcnoineHust K14 (mo tabnune A.14)

e ©

=] V4
] s
Mé-6Hx 10,/ 72
Mono¥aHUS G23keMd NOKg30HT !J'f'.l'?ﬂﬂh'!’fll
|
|l|'
| (11
A 7.5
458
/Ao o\
| | T/ )
o el
= g / =
LA @
\'\\:_4/ \¥
=
g4

I1 puMCYaHUC— Bunt 3a3emieHus OTCYTCTBYCT.
— TabaputHblli 4YepTé&x mpeoOpa3oBareieii pa3HOCTH [ABICHHA C KOAOM

Pucynok b.15
npucoeTuHUTENbHOTO pasmepa G (mo tabmuie A.8) M KOJOM KOHCTPYKTHBHOTO mcmoiHenus K24 (mo

tabimie A.14)
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[Iponomkenune npunoxenus: b

)_ )
\_

/8 max /

2505

A

[Tpumeuanue - J[mrMHA TPUCOSTMHUTEIBHOTO Kabess L B 3aBUCHMOCTH OT 3aKasa.
Pucynok b.16 — T'aGaputHbIil yepTex mpeoOpa3oBaTesiell THAPOCTATHUSCKOTO JABICHUS C OTKPBITOM
MPUEMHON MEeMOpaHOH, KOJOM MPUCOCTUHHUTEIBHOTO pazmepa D50 no tabmune A.1 U KOJJOM KOHCTPYK-

tuBHOTO ucnoiiHenud K05 o tabmune A.14.

BuixadHou paiber noKasay (oot

N
Y |1 |1 I I R
!
!
[ max
Kop snextpuueckoro coeauHuTes no taduumie A.10 L, MM, He OoJtee
1X, 60 80
91 86
Pucynok b.17 — TaGaputhbiii uepTéx mnpeoOpazoBareneil ¢ OTKPHITOH MeMOpaHOW H30BITOYHOIO

JaBJIEHUs] C KOJIOM HpPUCOETUHMUTENbHOTO pasmepa D50 mo Tabamue A.l, KOAOM 3JEKTPUYECKOTO
coequnutens 1X, 60, 91 mo Tabmuue A.10 u kKogoM KOHCTpyKTHBHOro wucnoinHenuss K05 mo
Tabmune A.14.

Homep koHTakTa pa3bemMa (LBET MPOBOAA) AJIsl UCIIOTHEHUS HJIEKTPHUUYECKOTO
enn coenuHUTENS 110 Tabs. A.10
10,13 60 91,92 94
+Unur 1 1 Kopuunesbiit KpacHhbrii + Genbrit
OO0t 2 2 benbrit benbrii + 6emnbrit
DATA- 3 3 YepHsiii 3enéublii + Oenblit
DATA+ 4 L Cunuii Cunuii + Oenplit
OkpaH - - - KénTerit + uépHbIit
IIpumeyanue

MapkupoBka rcnioHeHus 94 o6o3HadyeHa kak [[BeT mpoBoja + [[BeT HaKOHEYHHKA.
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[Iponomkenune npunoxenus b

emns Homep xoHTakTa pazpeMa Juist HCIIOJIHEHUS
aeKTpudeckoro coenuantens 14,15 mo tadbm.A.10

+Unut 1

OO0 2

DATA- 3

DATA+ 4

— 5

Ilepembluka MEKy BbIBOJAMH 6 U 7 6
ITepembIuka MeKy BbIBOJIaMu 6 u 7 7

Pucynok b.18 — CootBeTcTBHE LIeTIell KOHTaKTaM 3JEKTPUUECKUX pa3beMOB U NMPOBOAM Kabens
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Ipunioxkenue B
(o0s3aTeNBHOR)
Cxema u1s1 onpejie/ieHUsI METPOJIOTMYECKUX XapPaKTePUCTUK Mpeodpa3oBareJiei

031 P | e 4; I
' 7y
] |
(1)
o | ()
~xoB, | T\ IKC

O3] — o0pa31oBblii 3aJaTYNK JABICHUS UM MAHOMETP TPY30MOPIIHEBOI B COOTBETCTBHUHU C
npuioxxenueM E;

[TP — mpoBepsiemMblil TpeoOpazoBaTeNb JaBICHHS U3MEPUTEIbHbIN;

WII — ucTOYHUK MUTAHUA,

I — mpeobpa3zoBarens nHTEPEICOB,;

[NKC — npuéMHHMK KOJ0BOTO CUTHANA,

KTX — xamepa Temia u xonoja,

K1, K2 — coenuHUTENbHBIC KAOCIIH.
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IMpuaoxenne I

(pexomeHnpyeMoe)
CxeMa BHEIIHUX JIEKTPUYECKHUX coeMHeHuii nmpeodpa3zoBareseil CIB

w0 0Z1

(4|
N +VIvVd
HIgHAIr LMdaWEn VIVd
BHHOI BT A0
arraregosedgoad]] Ldn
4 +VIvd
WIIHIId LHdoWEH Vivd
EUHOIrgeY AD
arraregosedgoad]] Lidir
! +ViIvd
HUIFHIId LHdONEH VIVd
BHHOIgRT A0
arraregosedgoad]] Ldi

_\.Eu@mz
_

AO

~~—

LIdN

L EHHBLHI
AD s0rq
e
LIdN+
WO 071
(R:
+VLIvd
Viva 0CSTINVAV

S8FSY-CeTSd
g0oua(pdoLHu

qaroregosedooad] ]

idout NOD

darotanmox
HIGHAIreHOdO] |

uHTepdeiicon

npeoOpa3zoBarenem

i CIB ¢

OJICKTPUYCCKUX  COCAUHCHHNU

I'.1.Cxema

Puc.
RS232 - RS485 ADAM4520
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[Tponomxkenune npunoxenus I’
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Puc. I'.2.Cxema snexrpudeckux coenunenuii C/IB ¢ AnyBus Communicator

RS232 - RS485 ADAM4520
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[Tponomxkenune npunoxenus I’
PexoMenayemasi cxema 3JIEKTPUUECKUX COCTUHEHHUH MpeoOpa3oBareeil TuAPOCTaTUIECKOTO JAaBICHUS C
KOJIOM 3JIEKTPUYECKOTO0 COCANMHUTENSA 95

X1
UPIT —, - 'IO KpacHbil _ "
oy \_ * 2 o | Kopusebd L'S1  NpeoSpasobament
DATA-— o | Serenl 1L 57 zudpocmamudeckozo
DATA- 4 o Lunul 3 QobneHus
. 52 | Xenmui >§:8h
6 % | Yepuwii A 1
B
M| X7
)| ‘IC KpacHsll N
: 2 o | Kopudebud L 51 Mpeodpaaobamens
Zo 3[‘*“":““;'“ - O 2 zudpocmamu4eckozo
5,0\ Xenmoid >§:82 Oabnexus
62 YepHoll 2
N
[

| 1 | \ KneMMHOS Kopodka

¥ XN
| 1 - KpacHbil
] 2 | KopuyHebui L)g1 [pecdpascbament

37 | 3enewil o 2u0pocmamuyeckozo
el T ;  Oobnexus
527 | Xenmwi > N

RZ 6 - YepHbid b

120 Om o —

RZ mepMuHaAbHbIL pe3ucmop.

Puc. I'.3.Cxema 3JIeKTpUYECKUX COCTMHEHUH MmpeoOpa3oBarelieii THAPOCTATUYSCKOTO JABICHUS C KOJOM
aJIeKTpHUecKoro coeaunuutens 95 (ocranpaoe cM. puc. I'.1 umu I.2)
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Ipuaoxenne /I
(cnpaBouHOE)
I'abapuTHble pa3Mepbl IITYHEPOB AJsi MOAKJIKYEHHS K MArucTpaju JaBJeHHST M MOHTAKHBIX

THE3N

‘ Kon
, =L B A b C | mpucoeAMHUTETHFHON
‘ 4acTu
, M20x1,5 20 5 6 2,39,FH
i 1 M12x1,5 12 3 5 6
| } GY" 21 5 6 7
i 1 M12x1 12 3 5 C
Q M12x125 | 12 3 5 D
( M22x1,5 18 3 10 E
- - GY%" 12 3 5 K
M10x1,0 10 2 3 L
. /12,8,
e
. d dl [ d2 [ L [ | L2 Kon
‘ 7 d \\ TPUCOEIUHU
T. YacTH
. ' M20x1,5 | 7 | 12 | 24 | 18 | 35 | 239FH
0 1A o MI2x1,5 | 6 | 75 | 14 [ 10 [ 35 6
Y = [ 7 | 12 | 24 | 18 [ 35 7
VY. / - M12x1 6 | 75 | 14 | 10 [ 35 C
7o MI2x1,25 | 6 | 75 | 14 [ 10 | 35 D
| 74 ' M22x1,5 | 11 | 16 | 20 | 16 | 35 E
Ll e GY" 6 | 75| 14 | 10 | 35 K
MI10x1,0 [ 35 | 60 | 13 | 8 | 25 L

IIpumMeuanus

1 Pa3mMeps! B MIUTUMETpax

2 VYcunue 3aTArMBaHUS NPU YCTAHOBKE HAa MarucTpaib JABICHUS HE NOJDKHO mpeBblmaTh 60 H-m mis
NPUCOSAMHUTENBHBIX pazMepoB M20x1,5, M22x1,5 u G%" u 22 H-M — 1151 ocTajabHBIX.

Pucynok J[.1 — I'aGapuTHbIC pa3Mephl MITYIIEPOB B PEKOMEHIYEMble MOHTaXKHBIC THE3IA [Tl YCTAHOBKHU
peoOpaszoBaresiel ¢ KogaMu MPUCOSTUHUTENbHOM YacTh 2, 3, 6, 7, 9, C—F, H, K, L mo Tabmume A.8
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[Iponomkenue npunoxenus /|

(5] Kon
B A b C MIPUCOCTUHUTEIBHOM
' 4acTu
M12x1,0 27 19 | 87 1

IIpuMmeuanus
1 Pa3mepsl B MUIIIUMETPAx
2 VYcunue 3aTArMBaHUs IpU YCTAHOBKE HA MarucTpajib JaBJIEHUS HE JOJDKHO ImpeBbimaTh 22 H-m.

Pucynok J[.2 — I"abapuTHbIe pa3Mepsl HITYyIEpa MPeodpa3oBaTesc ¢ KOJOM MPHUCOSTUHUTEIBLHON YacTH
1 o Tabnune A.8

'] o o e
ft A <V'\ i ~ R
WVE AT S AW

Pucynok J[.3 — INabapuTHBIE pa3Mepsl MTYyIepa mpeodpazoBaTelieil ¢ KOJI0M MPUCOSAMHUTEIFHON JacTh
A 1o Tabnuie A.8

N
| 832
MiOx15-6g
Pucynokx /.4 — T'aGapuTHbIe pa3mepsl MITyIepa MpeoOpa3oBaTee C KOIOM MPUCOCAUMHHUTEILHON

yactu 8 mo tadiauie A.8

Crpannna 37 13 53 ATBP.406239.001-03 P C/IB RS485 20170919



[Iponomkenue npunoxenus /|

Kon
d A D | npucoenuHUTENHHOM
) N 12,8) 4acTu
18 '
] = M12x1,0 9 27 1
120 M10x1,5 18 | 24 8
) o I 5 T M36x1,5 15 41 A
a \ 2 10,7
! o
‘ / S
: T,
| fa 1
I /
Pucynok JI.5 — PexomeHayemble MOHTaXHbIE THe3qa JUisi MpeoOpas3oBareneil ¢ KoJaMu

MPUCOCIUHUTENIbHON YacTH 1, 8, A o Tabnuue A.8

I'ne:

— Kopnyc npeobpasoBarens 1aBieHus;

— YIUIOTHUTENIbHAS MTPOKJIIAIKA;

— XoMmyT;

— IlepexoaHoii MaTpyOOK ISl YCTAHOBKH Ha OOBEKT.

A wWwpN -

Pucynok J[.6 — TloakitoueHne mpeoOpa3oBarelisi ¢ KOJAOM MPHCOSANHUTEIbHOTO pa3Mepa D50 mo tad-
mune A.1 depe3 coenuuutensd «Tri-Clamp2» ¢ mpokmaakoi Kk 00beKTy.
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Hpunioxenue E
(pexomeHnpyeMoe)
YcranoBka npeoOpa3oBaTesieit THIAPOCTATHYECKOTO AaBJICHUS B KOJOIIE UIH EMKOCTH

Kopobxka ¢
NEePEeXOTHBIMU
KOHTaKTaMH

K 6moky
(v o (bopuupoBans
CHTHaJIa U

HCTOYHHKY

ITHTAHHSA

AANNN
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Mpuaoxenne 7K

(pexomeHnpyeMoe)

Ilepeuenns cpecTB U3MepPeHNs U HCIBITATEIHLHOI0 000PY10BaHUS

Kiacc Tounocru,

HaumenoBanue Tun MOTPELIHOCTh Ko. [Ipumeuanue
M3MEpEHHUs, TUana3oH
+0,12% Jns usmepenus
BoasT™meTp B7-40 0,01 MmB-1 xB; 1 Hanpsbkenus 10 1 kB;
0,01 MxA-2 A TOKa 10 2 A
HMcToyHMK NUTaHMS +0,5%;
b5-8 1
MOCTOSHHOTO TOKa or 0 1050B
M4101 1 C u3MepuTeNnbHbIM
MerommeTt M4103/3 ’ 1 HaIpsDKEHUEM He
P F(OCT 23736 ot 0 10 500 B MeHEe 500 B
Manometp MII-60 2 +0,05 %:; Jliis u3mMepeHus
. paspsna 1
IrPYy30NOPIITHEBON FOCT8291-83 ot 0 mo 1 MlIla nasienusa 1o 1 Mlla
Manometp 1\/}1)1;13-1[()5;([);([)212 +0,05 %; 1 Jliig u3mepenus
rPYy30NOPIIHEBON TOCT 8291 ot 0 mo 10 MlIla nasieHus 1o 10 Mlla
MaromeTp MII-2500 +0,05 %; ot 0 10 100 Jlas usmepenns
. 2 pa3psaa 1 | naBnenus go 100
rPy30IMOPIIHEBOMN FOCT 8291 MIla MIIa
JInst ycTaHOBJICHUS
OO6pa31oBbIi r;;i\;[e_i%a_lg?_ +0,1 %; 1 HUCHBITATSIILHOTO
3aJaTYUK JaBJIEHUSA ’ ot 0 1o 1 MIla JTaBJIEHUA
M1000-HC-10
ot 0 mo 1 MIla
ot 0 no 2 Mlla; JI1st ycTaHOBIICHUS
Kanmub6parop +0,025 % ot HCIIBITATENBHOTO
JIaBJICHUS C DPI1605 U3MEPSeMON BETUYHHBI 1 JIaBJICHUS
BHYTPEHHUM (3-100 % munamazona); ot 0 1o 2 MIla
MoayneM 1o 2 Mlla +0,025 ot A1
(0-3 % nmama3oHa)
ot 0 1o 3,5 MllIa; Jl1s1 ycTaHoBIeHHS
Kanmbpatop- OJIMETPO- +0,025 % ot I/ICHB?T&TGJ’II)HOFO
KOHTpOJLIEP . 1
faBeHms IHhPOBOi I1acKaJlb MU3MEPSIEMOM BEINYUHBI nasinenus 0-3,5 MIla
(0-100 % numama3zoHa)
ITepconanbHbIM
KOMIIBIOTED,
nmpeoOpa3oBaTelb
USB-RS485 wm 1 M%%"gg‘\“/“‘;ie
CII3301 '

[Ipuw™meduanue— Jlomyckaercss NpUMEHEHUE APYTUX CPEACTB U3MEPEHUS U UCIIBITATEIIBHOTO
000pYZI0BaHUS C AHAJIOTHYHBIMU WJIM JIYYIIMMU TEXHHUECKUMH XapaKTEPUCTHKAMH.
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Hpuiaoxenune U
(o0s3aTeNBHOR)
IIporokoJ o0MeHa npeodpa3zoBaresieid Ha ocHoBe mpoTokojaa MODBUS RTU

1 Onwucanue nporokosa ModBus RTU

1.1 TIIporokon ModBus RTU (mazee ModBUS) ompenenser CTPyKTypy COOOIIEHHH, KOTOpas
UCTIOJNB3YeTCsl M PAclO3HACTCS YCTPOWCTBAMH, NOJKIIOUEHHBIMH K KaHATy Tepeladd JaHHBIX
(MarucTpaau Wi JUHUU CBS3H).

1.2 ModBus omuchiBaeT crocod 3ampoca yCTPOHCTBOM JOCTYyINa K JPYTHM YCTPOMCTBaM, Crocod
OTBETa Ha 3aIPOChI, METOIbI OTIPEICIICHUS OIIMOOK U PEaKIIUU HA ONIHOKH.

1.3 ModBus ycraHaBIuBaeT, KaKk yCTPONCTBA PaCIO3HAIOT MPEIHA3HAYCHHBIC JIUISI HUX COOOIICHHUS,
OIIPENIENIAIOT TIPEANMCAHHBIE UM JCHCTBUS, BBIICISIIOT JAaHHBIC WM WHPOPMAIMIO U3 COOOIICHUi, a
TaKXe KaK ycTpoicTBa GopMHUPYIOT popMaT OTBETHOTO COOOIICHHUS.

1.4 ModBus mpeamonaracT OAHO aKTHBHOE (3alpalllMBaroIIee) YCTPOMCTBO B JUHHM (MacTep —
Master), koTopoe MOXKET ONpalMBaTh MHOKECTBO ITACCUBHBIX MOJYMHEHHBIX YCTpoicTB (Slave),
o0paIiasch K HUM 10 YHUKAJIbHOMY B JIMHUHU aJIpeCy.

1.5 Cunrakcuc komana ModBus no3sossier agpecoBats 247 yCTPOUCTB, MOIKIFOUSHHBIX K JIMHUH.
OrpanuueHnue aapecHoro mpoctpaHcTBa (247 BMecTo 255) MpUHATO UIsi BO3MOXKHOCTU peallu3allud
JOTIOJTHUTEIBHBIX (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH (TIOMCK YCTPOMCTB, IOUCK HOBBIX YCTPOMCTB U T.II).

2 dusnyecKHe XapaKTePUCTHKH KAHAJIA MepeIavy JaHHBIX

2.1 Crnoco0 nepenadn JaHHBIX — aCHHXPOHHBIN MOTYIYIUIICKC.

2.2 CkopocTh mepenauu BelOMpaeTcs w3 psna 3HadeHuidd 1,2 x6ox; 2,4 k6ox; 4,8 k6ox; 9,6 x6ox,
19,2 x60x; 38,4 x6ox; 57,6 xkOom; 115,2 k6o,

2.3 ®opwmat nockutky (Kaapa) pukcupoBan (cM. pasuen 4).

2.4 MakcuMallbHOE KOJIMYECTBO YCTPOMCTB B OJTHOM ceTH Oe3 moBTopHuTeieid — 32.

2.5 MakcumanibHO€ paccTosiHUE nepeaun 6e3 nopropureneit — He 6omee 1200 m.

2.6 Tlo yMmOm4aHHUIO CKOPOCTh NEpeAayll YCTaHOBIIEHA B 3HaUeHUM 9,6 k6ox, anpec — 01, ecu uHbIE
3HA4YEHUs He 3aJlaHbl B 3aKase.

3 Oo6Men coodmeHusiMu B JinHUHU cBsi3u (pexumbl MASTER u SLAVE)

3.1 Modbus noapasymeBaeT Halu4Ke B JIMHUU TOJNBKO OMHOTO Beaymiero ycrpoictsa (MASTER) u
MHOKECTBAa (BO3MOYKHO TAaKX€e TOJBKO OJIHO) MOYMHEHHBIX HJIH BEIOMBIX ycTpoiicTB (SLAVE).

3.2 KomannHO-MH(pOpMAIIMOHHBIIT OOMEH COOOIIEHUSIMH B JIMHUU CBSI3U PEATU3yeTCsl MO METOAY
Beaymmii-Benombiii (MASTER-SLAVE) B makeTHOM peXHMe IO MPHHIMIY «KOMaHIIa-OTBET», MPH
kotopoM Tosibko MASTER moskeT HauaTh 0OMeH (BbLaTh 3ampoc). [Togunnentsie yerpoiictea (SLAVE)
MO 3alpocy BEIyNIEro MPUHUMAIOT NaHHBIC, TEpEelaloT 3alpalldBacMble JTAHHBIE WM BBITOJIHSIOT
yKa3aHHbIE BEYLIUM JIeHCTBUS.

3.3 MASTER wmoxer o0pammarscsi TOIbKO K KOHKPETHO aJpecyeMoMy YCTpoucTBY. MHuWIMaTnBa
npoBeneHusi ooMeHa Bcerga ucxoaut or MASTER. Benomelie ycTpoiicTBa Beeryia «CIymIaloT» JIMHUIO
cesi3u. MASTER momaér 3ampoc (mochuika, MOCIEIOBATEIbHOCTh OalT) B JIMHHUIO M TEPEXOAWUT B
COCTOSIHME TIPOCIYIIMBAHUS JMHUU CBSI3U. Begomoe ycTpoiCTBO OTBEUYaeT Ha 3ampoc, MPHUILEANIHHA B €ro
azpec.

3.4 Oxonuanue otBeTHOW mockUikd MASTER ompenenser mo BpeMEHHOMY HHTEpBAY MEXITY
OKOHYAaHWEM TIpUeMa MpenblIyniero OaidTa W Ha4dalloM IpHeMa ciexyromero. Ecimm 3ToT mHTepBa
MIPEBBICUI BpeMsi, HeoOXoaumoe s npuema 1,5 6aiT Ha 3a1aHHON CKOpPOCTH Mepeladd, IpueM Kajapa
OTBETa CYMTACTCS 3aBEPIICHHBIM.

3.5 MASTER wmoxer nepenaBath cleayromiee cooOIIeHne (IpyroMy y3iny WM TOMY Ke) cpa3y Mo
MOJTYYEHUIO OTBETA Ha Tpeapiaymiee (JIn00 OKOHYaHUIO BPEMEHU OKUJIaHWsA).

3.6 ITpu HEBO3MOXKHOCTH BBHIIOTHHUTH Npennucanubie aericteus SLAVE dopmupyer coobmenue 06
OLIMOKE M OTCBHUIAET €ro KaK OTBETHOE COOOLICHHE.

3.7 Nudopmarnus nepenaercsi §-OMTHBIMU CUMBOJIAMH U UCTOJIb3yeTCsl BECh AMAIA30H JOMYCTHMbIX
3HadyeHunii (0-255).
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4 ®opmart kaapa

4.1 Kaapel 3ampoca W oTBeTa 1o MpoTokody Modbus umeroT ¢uKCHpoBaHHBIH (GopMar u
coJiepKar CleAyIoIHe os, mpuBeaeHHbIe B Tabmuie 1. 1.

Taonupma U1

IHose kaapa Janna B 6aiiTax
azpec NOAYMHEHHOr0 YCTPOMCTBA 1
HOMEDP (PYHKITUU 1
TAHHbBIE N < 254
KOHTPOJIbHASI CYMMa 2

— aJpec MOJYMHEHHOT0 YCTPoiicTBa — repBoe ogHoOaiTHOE mose kaapa. OHO COMEPIKUT alipec
MOJYMHEHHOT'O YCTPOICTBa, K KOTOpOMY ajpecoBaH 3ampoc. [logunmHeHHbIE yCTpOMCTBa OTBEYAIOT
TOJIEKO Ha 3alpocChl, MOCTYNUBIIKE B uX ajapec. OTBET TakKe HAYMHASTCS C aJpeca OTBEYAOIIETO
ycTpoicTBa. MoxeT u3MeHsThes ot 1 10 247;

— HOMep (YHKIIHM — 3TO CIIeyrolee 0JH00aliTHOE mose kajapa. OHO TOBOPHUT MOMYUHECHHOMY
YCTPOMCTBY, Kakue€ [aHHBIC WM BBINOJHEHUS KAaKOro JeHCTBUN TpeOyeT OT Hero Beayliee
ycrpoiicTBo. OnricaHue moIIepKUBAeMbIX ()YHKITUH MPUBOAUTCS B paszzele 6;

— IaHHbIe — TIOJI€ COACPNKUT HHPOPMAIHMIO, HEOOXOAUMYIO MOAYUHEHHOMY YCTPONCTBY IS
BBITIOJTHCHHMSI 33JJAaHHOW MacTepoM (YHKITUU Wi (B OTBETE) WH(OPMAIIHIO O BHIMOTHCHHH yYKa3aHHBIX
neiictBuil. [{nuna u ¢popmat mosst 3aBUCUT OT HOMepa (PYHKIUU;

— KOHTPOJIbHAsI CyMMa — 3aKJIIOYMTENIbHOE JBYXOalTHOE TI0Ne Kajpa, cojepkaiiee
UKINYECKYI0 KOHTpoJbHYI0 cymmy CRC-16 Bcex mpeapiaymux noineit kaapa. KontponbHas cymma
3aBeplIaeT Kak Kajp 3ampoca, Tak U OTBETA W UCIOIb3YeTCS IPUHUMAIOIIEH CTOPOHOM JJIsT KOHTPOJIS
npuHITON uHpOpManuu Ha MpeaMeT oOHapyxkeHus ommOok mnepenaun. CRC nmobapnsercs k
COOOIIIEHUTO TTOCIISIHUM ITOJIEM MJIQIITUM O0aliTOM BIIepe/.

4.2 ®opmar kaxaoro 6aiita ykazan B Tabnuie 1.2,

Taonuupma U2

XapakrepucTHKa 3HaueHmne
Cucrtema koaupoBaHusi | 8-OuToBas ABOWYHAs, IIECTHAIATEPUYHAS
Crapt Out 1 crapt 6uT
Yucno OUT Ha CUMBOJI 8 OUT JaHHBIX, MJIA/IIIMM 3HAYAIIMM Pa3psaoM BIepe
YeTtHOCTH 1 OuT yeTHOCTH MM Oe3 OUTa YETHOCTH, B 3aBUCUMOCTH OT TpeOOBaHUM
Cron Out 1 unu 2 cTONOBBIX OMTA, B 3aBUCUMOCTH OT TpeOOBaHUI

CooO1ieHrie HaYMHAETCS C MHTEpBaJla THUIIMHBI PAaBHOTO BPEMEHU mepefadd 3,5 CHUMBOJIOB MpH
JTAaHHOW CKOPOCTH nepeaadu B ceTu. [IepBrIM mosiem 3aTeM nepesaercs apec yCTponucTBa.

Bcenen 3a  mocnenHuM  mepeaBaéMbIM  CUMBOJIOM — TakKe  CIEAYeT WHTEpPBal  THUIIMHBI
MIPOJIOJDKUTEIIHHOCTRI0 HE MeHee 3,5 cuMBoJoB. HoBoe co00IIeHne MOKET HauMHATHCS TIOCTIEe 3TOTO
uHTepBana. Opeitm coolIIeH s TepeaaeTcss HEMPEePHIBHO.

Ecnu uHTEpBaN TUIIMHBI IPOJOJDKUTEIFHOCTHIO 1,5 CHMBOJIa BOHHK BO BpeMs riepeaadn gppeima,
MPUHUMAIOIIEE YCTPONCTBO 3aKaHUYMBAET MPUEM COOOIIEHUS U CIEAYIOIIHNA OaT OyAeT BOCIPUHSAT
KaK Ha4yaJio CJIETYIOMIEro COOOIIEHNS.

5 Pacyer KOHTPOJIBbHOI CYMMBI H BO3MO KHbIE OLIHOKH

5.1 Bo BpeMms oOMeHa JaHHBIMU MOTYT BO3HUKATh OMIMOKU JABYX THIIOB:

— KOMMYHHUKAIIMOHHBIE OIIMOKH, CBA3aHHBIE C HCKAXXEHUSIMU TPH Nepeiaue (TPaHCIIOPTHPOBKE)
JTAHHBIX;

— OIMOKU (PYHKIIMOHUPOBAHHUSL.

5.2 KoMMyHHKaIMOHHBIE OITUOKHA OOHAPYKUBAIOTCS TIPU MTOMOIIH (PPEHMOB CUMBOJIOB, KOHTPOJIS
YETHOCTU U IUKINYECKON KOHTPoJbHOM cymMmMbl CRC-16. Ilpu oOHapyxeHUH JII000H U3 3THX OIIUOOK
COOOIIIEHUE CUNTACTCS HEJOCTOBEPHBIM U B cirydae npueMa ero SLAVE, orBet He Bhimaercs. B atom
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crydyae MASTER, He moy4uB 3a yCTaHOBJIEHHOE BpeMsI OTBET, CUUTAET COOOIECHNE HE MepeaHHbIM
¥ MO>KET OPraHU30BaTh OBTOPHYIO Niepeaavy, MO0 MPeANPUHSTh APYTHe JeHCTBUS.

5.3 KonrposibHas cymma paccuuThiBaeTcst ctanaaptHeiM it Modbus croco6om. Pesysbrar
BBIYUCIICHUS TIEPEAAETCs B IMHHIO CBA3H, HAUMHAS ¢ MIIQJIIEro Oaiira.

6 IIpumep Bbrunciaenust CRC-16 nis coodmenusi:

6.1 3amonuuTh 3HaueHHE 16-pazpsaHOro peructpa «1y.

6.2 Ilpoumssectn omnepamuto «uckmovaromee WJIM» mnepeeix 8 Out (mepBoro Oaiita) co
cTapmMMH paspsaamu (ctapmmm Oaiitom) 16-paspsinHoro perucrpa. PesynpraT momectuts B 16-
pa3psAHbIN pEerucTp.

6.3 CnBunyth 16-pa3psaHblii perucTp Ha OAUH OUT BIPABO.

6.4a Ecnu BeyiBuHYTBHIH OMT = «l», TO mpowmsBectu omepanmio «uckimovaroniee WJIN» 16-
paspsanHoro peructpa ¢ noauaomom 1010 0000 0000 0001. PesynbTaT nmomectuth B 16-pa3psaHbiii
perucrp.

6.4b Ecnu BeLiBUHYTHINH OUT = «O», TO Mepexo K MyHKTY 3.

6.5 TIloBroputh myHKTHI 3—4 BoceMb pa3 (CIBUHYTh BECh OaiT).

6.6 TlpousBectu omepanuio «uckiarovarmee UJINy» cregyromux 8§ OuT (cnemyrommii 6aiiT) co
CTapuMMH paspsizamu  (ctapmuMm  Oaiitom) 16-paspsaHoro peructpa. Pe3ynbrar MOMECTHTh B
16-pa3psiaHbIil perucTp.

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

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

@parMeHT NPOrpaMMbl, HCNOJIb3YeMOI /1JIsl pacyeTa KOHTPOJILHOMH CyMMbI

//Bbixoa u3 nporpammbl - cymma CRC-16, KoTopaAa nepefaeTcAa B JIMHUKO CBA3U
//Ha4vMHaa ¢ mnagwero 6anTa
//*mas - ykasaTenb Ha MaccuB WHoOpMaLUu
// dl - pnuHa maccuBa
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;
}
}
}
return(Rc);
}
e T //

unsigned int AnswerModbusSlave(char cCmd[], int Len)
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{
unsigned int h,1;
h= RunCRC (cCmd,Len);
1=h&Oxff; h=h>>8;
h=h&exff;
cCmd[Len]=1;
cCmd[Len+1]=h;

return(1+256*h);
}

@dparMeHT NPOrpPamMMbl, HCIOJIb3yeMOM VISl pac4yeTa KOHTPOJbHOM CyMMbI
(TaGIu4HBbIH c110Cc00)

Hpe,I[J'IO}KeHHHﬁ cnoco0 moacyeTa KOHTpOJII:HOﬁ CYMMBI UCIIOJIB3YETCA IJIA 9KOHOMHUH BPEMCHHU.
#define CrcError 1

#define FunctionNotSupport 2

/* CRC16 Table High byte */

static unsigned char CRC16Hi[] = {

O0x00, oxCl, Oox81l, ox40, 0Ox01l, oxCoO, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0Ox40,
O0x01, oxCO, 0Ox80, Ox41l, 0x00, oxCl, Ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x01l, OxCoO, 0ox80, Ox41,
O0x01, oxCO, 0Ox80, 0x41l, 0x00, oxCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x0l1l, oxCo, 0ox80, ©Ox41,
0x00, oxCl, ox81, oOx40, 0x0l1l, oxCo, 0ox80, 0Ox41,
Ox01, oxCO, 0Ox80, 0x41l, 0x00, oxCl, ox81l, 0Ox40,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
O0x00, OxCl, Ox81l, ox40, Ox01l, oxCoO, Ox80, 0Ox41,
0x00, oxCl, ox81, Ox40, 0x01l, oxCoO, 0Ox80, 0x41,
Ox01, oxCo, 0Ox80, 0x41l, 0x00, oxCl, Ox81l, 0Ox40,
0x00, oxCl, ox81, Ox40, 0x01l, oxCO, 0Ox80, Ox41,
Ox01, oxCo, 0Ox80, 0x41l, 0x00, oxCl, Ox81l, 0x40,
0x01, oxCo, Ox80, 0x41, 0x00, OxCl, ox81l, 0x40,
o0x00, OxCl, ox81l, ox40, Ox01l, oxCoO, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, Ox00, OxCl, ox81l, 0Ox40,
O0x00, oxCl, Ox81l, ox40, 0Ox01l, oxCoO, Ox80, 0Ox41,
O0x00, OxCl, Ox81l, ox40, Ox01l, oxCoO, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
0x00, oxCl, ox81, oOx40, 0x0l1l, oxCo, ox80, 0x41,
0x01l, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
0x01l, oxCo, ox80, 0x41, 0x00, OxCl, ox81l, 0x40,
0x00, oxCl, ox81, oOx40, 0x01l, oxCoO, 0ox80, 0x41,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, 0x41,
0x01l, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
0x01l, oxCo, ox80, 0x41, 0x00, OxCl, ox81l, 0x40,
0x00, oxCl, ox81, oOx40, 0x01l, oxCoO, 0ox80, 0x41,
0x01l, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, 0x41,
0x00, oxCl, ox81, oOx40, 0x0l, oxCoO, 0ox80, Ox41,
0x01l, oxCo, ox80, 0x41, 0x00, OxCl, ox81l, 0ox40

}s

Crpannua 44 u3 53 AI'BP.406239.001-03 PD C/IB RS485 20170919



IIponomxenue npunoxenus 1

/* CRC16 Table Low byte */

static char CRC16Lo[] = {

0x00, oxCo, oxCl, Ox01l, OxC3, 0Ox03, 0x02, OxC2,
oxC6, Ox06, 0Ox07, OxC7, Ox05, OxC5, OxC4, oxe4,
OxCC, oxeC, oxoeDb, oxCD, OxOF, OxCF, OxCE, OxOE,
Ox0A, OxCA, oxCB, oxoB, OxC9, Ox09, 0x08, 0OxC8,
oxD8, ©x18, 0x19, oxD9, ©x1B, 0xDB, OxDA, ©Ox1A,
Ox1E, oxDE, ©OxDF, ©x1F, oxDD, ©x1D, ©ex1C, oxDC,
ox14, oxD4, oxD5, ox15, oxD7, ©0x1l7, ©x1l6, 0OxD6,
oxD2, ©x12, ©x13, oxD3, oxll, oxDl, oxDo, ©x1le,
OxFO, Ox30, 0x31, OxFl, ©x33, OxF3, OxF2, 0Ox32,
0x36, OxF6, OxF7, ©x37, OxF5, 0x35, 0x34, OxF4,
0x3C, OxFC, OxFD, ox3D, OxFF, ©Ox3F, Ox3E, OxFE,
OxFA, Ox3A, Ox3B, OxFB, ©0x39, OxF9, OxF8, ©0x38,
Ox28, OxE8, OxE9, 0x29, OxEB, Ox2B, Ox2A, OxEA,
OXEE, Ox2E, Ox2F, OxEF, ©x2D, OxED, OxEC, ©x2C,
OxE4, Ox24, 0Ox25, OxE5, Ox27, OxE7, OxE6, 0x26,
Ox22, OxE2, OxE3, 0x23, OxEl, 0x21, Ox20, OxE0,
OxAOQ, Ox60, Ox61, OxAl, Ox63, OxA3, OxA2, Ox62,
Ox66, OxA6, OxA7, Ox67, OxA5, Ox65, Ox64, OxA4,
ox6C, OxAC, OxAD, ox6D, OxAF, Ox6F, Ox6E, OxAE,
OxAA, Ox6A, Ox6B, OxAB, Ox69, OxA9, OxA8, Ox68,
0x78, OxB8, OxB9, 0x79, ©xBB, 0x7B, Ox7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, ©x7D, ©xBD, ©xBC, 0x7C,
OxB4, ©x74, Ox75, OxB5, ©x77, OxB7, OxB6, 0x76,
Ox72, OxB2, OxB3, Ox73, OxBl, Ox71, Ox70, OxBO,
0x50, 0x90, Ox91, ©x51, ©x93, Ox53, 0Ox52, Ox92,
Ox96, Ox56, Ox57, Ox97, Ox55, Ox95, Ox94, 0Ox54,
0x9C, ©ox5C, ox5D, ox9D, Ox5F, Ox9F, Ox9E, Ox5E,
Ox5A, Ox9A, Ox9B, Ox5B, ©x99, Ox59, Ox58, 0x98,
Ox88, Ox48, 0x49, 0x89, Ox4B, Ox8B, Ox8A, Ox4A,
Ox4E, Ox8E, Ox8F, Ox4F, o0x8D, 0x4D, 0x4C, ©Ox8C,
ox44, ox84, 0x85, Ox45, 0x87, 0x47, 0x46, 0Ox86,
0x82, ox42, 0x43, Ox83, Ox41l, 0x81l, 0x80, 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 CRC16 initialized */
while (DatalLen--){
Index = CRCHi " *puchMsg++ ; /* calculate the CRC16 */
CRCHi = CRCLo "~ CRC1l6Hi[Index] ;
CRCLo = CRCi16Lo[Index] ;
}
return ((unsigned)CRCLo << 8 | CRCHi) ;
}
[/ == mm e - //
unsigned int  AnswerModbusSlavet(char cCmd[], int Len)
{

unsigned int h,1;
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h=GetCRC16(cCmd,Len);
1=h&0xff; h=h>>8;
h=h&0xff;
cCmd[Len]=1;
cCmd[Len+1]=h;
return (1+256*h) ;
}

IIpumep 3ampoca ¢ KOHTPOJIBHOU CyMMOM

Hmsa nons (Hex)
AJlpec Mo TYMHEHHOTO 02
OyHKIUSA 03
HauanpHsIii afgpec cT. 00
HauanbHelii agpec mi. 00
Komn-Bo perucrpos cr. 00
Ko:1-Bo peructpos mi. oF
KonTponbHast cymma mi. 05
KonrtponbHas cymma cr. C1

7 CooOureHnus 00 oIMOKAX

7.1 JInst cooOuienuit 00 ommbOkax QyHKIHoHupoBanus Modbus npemycmarpuBaeT, dYTO
YCTPOMCTBA MOTYT OTCBUIATh OTBETHI, CBHJETEILCTBYIONME 00 omubouHoi cutyaruu. [Ipu3znakom
TOTO, YTO OTBET COJEPKUT COOOIEeHNEe 00 OIMOKe, SIBJISETCS YCTAaHOBJICHHBIN B 1 cTapimuii OMT Koja
¢yHkun (komanasl). [Ipumep Takoro oTBera ¢ ONMCAHUEM IOJIEH IPUBEAECH HUXKE:

Taonuma U3

CerteBoii anpec Kox xomaas! Kox ommOxn CRC-16

01 81 02 Cl1 91

MoryT OBITH OTHpPaBIEHBI OTBETHI, UMEIOIINE CIETYIOIINE KObL:

Taonuma U4

OHIfP?éHKI/I HasBanne KommenTapuii
01 HenelictButenbHas QyHKIHS Henonyctumsiit Homep @ynkiun B SLAVE
02 HenelicTBUTENBHBIN apec JaHHBIX | 3alpOIICHHBIA aIpeCc HEKOPPEKTHBIN
03 HeneiicTBuTenpHOE 3HAUCHNE VYkazaHHOe 3HaYE€HUE JTAaHHBIX HE MOICPKUBACTCS B
JTAHHBIX SLAVE

8 Komanabl nporokosa Modbus

8.1 IlporpammHoe obecriedyeHue mpeoOpa3oBaTelss AABICHUS MOAIEPKUBAET TPU KOMaHABI U3
CTaHIAPTHOTO TOJMHOXeCTBa KoMaH 1 mpoTokoa Modbus.

B npumepax anms KakIoW KOMaHBI TepBas Ta0JMIlAa MOKAa3bIBa€T COCTaB 3arpoca, BTOpas —
MPAaBWJIBHOTO OTBeTa. 3HAYCHUS JOJDKHBI OBITh OINHWCaHbl B IIIECTHAAIMATCPUYHON CHCTEME.
OnHOOUTHBIE 3HAYCHHUS 3aIOJIHAIOT OAlTHl OTBETA ¢ MIIAJIINX OUTOB, HAYMHAS CO 3HAUEHUS TIEPBOTO
3ampornreHHoro agpeca. OcraBmimecs OWUTHI 3aloHEHBI HYJISMH. 16-pa3psiiHble 3HAUCHHS JTOJKHBI
OBITH TOCTaHbI cTapmuM OalitoM Brepen. L{uxmmueckas koHTposibHass cymma CRC-16 mepemaetcs
MITaIIIAM OalTOM BIIepes.
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8.2 UreHne coCTOSHUS pEerucTpoB xpaHeHUs (16-pa3psaHBIX HETOYHUCIECHHBIX TEPEMEHHBIX )—
dynkms 03h.
3anpoc, noceuika ycrporicrea MASTER:

Taonunpga U5

CereBoii Kon Homep nepBoro Yucino peructpoB st
CRC-16
aapec | dynkuum perucrpa gyrenus (N)
CTapllMi | MIAAIIMN | CTapIIUi MIIAAMNAN | MIIaAIIAN CTapILHM
01 03 . . . . . o
Oaiit OaiT OaiiT Oaiit Oaiit OaiiT
OtBer, moceuika ycrporictea SLAVE:
Tabnuma U.6
CereBoii |Ko Hucno
Abec b HK - OalT B Jannbie (Nx2 6aifT) CRC-16
AP YHEH OTBETE
3HavYeHUs 3HauyeHUs
01 03 Nx2 1-ro peructpa N-ro perucTpa  [MiaIuii| cCTapIiumii
CTapIIMK|MIAIIIMK| | CcTapImui | MiIaaImmi OauT OaiiT
OaiiT OaiiT OaiiT OalT
8.3 Yrenue craryca ycrpoiictBa — ynkuus 07h.
3anpoc, moceuika ycrpoiictea MASTER:
Taonunpga U7
CeTeBoii ajipec Kon dynkimmn CRC-16
01 07 MIaT. OauT | cTap. 6alT
Ortser, nocelika ycrpoiictea SLAVE:
Tabnuma W.8
CeTeBoii azipec Kon dynkimmn baiit craryca CRC-16
01 07 X mItaj. GaiT | crap. 6ait
8.4 N3menenue COCTOSIHUSI ~PETHCTPOB  XPaHEHUS (16-pa3psiAHBIX  LIETTOYUCICHHBIX
nepeMeHHbIX) — QyHkims 10h.
3ampoc, noceuika ycrpoiicrea MASTER:
Tabnuma N.9
. Kon-Bo
Cerenoii Kon ¢dyaxkumnu [Homep niepBoro peructpa Hucio perncrpos 3aMUCHIBAEMBIX
aznpec nuist 3armcu (N) Gaiir (2xN)
Crapumii | Muaamuii | Crapmumid | Muagmmit
01 10 . . . N
OaiT OaiT OaiT OaiT
Taonuma U.10
3anuceiBaeMbie qaHHbIE (N*2 OaiT) CRC-16
3HaueHust 3HayeHus
1-ro peructpa N-ro perucrpa MiIaamui 0anT cTapuinii 0anT
cTap. 6alT | mutaJl. OalT cTap. 6a17IT| Miaa. 6aiT
Ortser, nockika ycrpoiictea SLAVE:
Taonumnma M.11
|CeTeB0ﬁ |K0;[ | Howmep | Kos-Bo 3anucanabix CRC-16
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aapec byHKIUA TIEPBOTO PETUCTPa peructpos (N)
Crapumii | Muanmuii | Crapmumit | Muagmmuii | Muagmmi Crapumit
01 10 N N . N N .
OaiT OaiT OauT oanr Oainr Oainr

8.5 dopwmar nepenayn TaHHBIX

Bool — noruueckas nepemennas, (1 nBouunsiii paspsn). [lepenaéres B mo00M OUTE perucTpa.

Byte — wumucno B quanaszone ot 0 10 255 (8 1BOMYHBIX pa3psioB).

Char — cumBon B konupoBke ASCII (8 nBonunbIx pa3psnos). [lepenatorcs B muaiiem Oaiite
perucrpa.

Word — B nuamnazone ot 0 10 65535 (16 1BOMYHBIX Pa3psIOB).

Int — 3HaKoOBOE 11€JI0€ YKCIIO B AMana3zoHe o —32768 10 32767 (16 ABOMYHBIX pa3psaoB).

Crapumnii — 16 pa3psan onpenenset 3Hak yucia (0 — MoJ0kKUTENbHOE, | — OTpHULIATEIBHOE).
Crapuuii 6aiiT nepenaércst B ctapiieM OalTe perucTpa, MiIaamui B MiaieM 6aite (1o cCTanaapTy
Modbus).

Float — umciio ¢ maBaromeii Toukoii B quanaszone ot 1,5x107%° no 3,4x10%8 (32 nBOMYHBIX
paspsioB). CooTBeTcTBYET MekaAyHapoanomy cranaapty IEEE-754 Floating-Point Conversion.

baiiTel mepeMeHHON MepeAaroTcsi OT CTapIlero K MiaajalemMy, T.e. IepBbIi epeaaBaeMblii 0ailT
COJIEPKUT MOKa3aTeNb CTENIEHH YUCIIA, CIETYIOINNA — cTapluuii 0aliT MaHTHUCCHI, 3aTEM,
COOTBETCTBEHHO — CPEAHMI U MIIaIINI OalThl MAHTHUCCHI.

[Tpumep:

OTBeT MOAYMHEHHOTO YCTPOUCTBA C afpecoM | Ha KoMaHay YTeHus nepemenHoi tumna float
(umeroreii gecsiTuaHOe 3HaueHne pasHoe munyc 15,94 unmu C17F0A3D (float)) Haxonsiueiics B

peructpe 0x07.
Hms nona 3nauenue
Anpec MoJYMHEHHOTO ox01
DyHKIUA 0x03
Cuéruuk OalT 0x04
Hannsie (peructp 0x07) ct. 6aiiT oxC1
Hannsbie (peructp 0x07) mit. 6aiT Ox7F
Hannsbie (peructp 0x08) ct. Gaift Ox0A
Hannsie (peructp 0x08) mi. 6aitT ox3D
KonTponbHas cymma ct. 6ait 0x31
KonrtponbHas cymma mit. 0ailT Ox66

9 Onucanme KOMaH[
9.1 Onmnwucanue perucTpoB npeodpazosaress sepcun 2.0

9.1.1 Onucanue  perucTpoB, JOCTYHHBIX [0 UYTEHUIO M  3allMCH, COXpaH’IeMbIX B
SHEProHe3aBUCHMOH IMaMsTH, TpUBEACHO B Tabmuie 1.12.

Tao6numwuma W12 — Perucrpel, AOCTyNHBIE 1O YTEHHIO W 3allUCH, COXpaHSEMBbIE B
SHEProHE3aBUCHUMOMN aMsITH
Anpec . .
Anpec Gaiita Ornucanue U JOMyCTUMOE 3HaYeHHe OaiiTa
perucrpa
UYactora npeodpazoBanust AL
Crapmnit 08T
Gaiit 1"-16 I'n
0000h 2-32Tn
Minagmui

Saiit Anpec ycrpoiicta B untepdetice ceszu (01h...FFh)
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peAri[II;i;a Anpec Gaiita Ornucanue U JOMyCTUMOE 3HaYeHHEe OaiiTa
Crapuuit Howmep BHyTpeHHErO 1Hana3oHa
OaiiT (11 MHOTO/TUAIIa30HHBIX )
Pa3mepHOCTH BBIXOJHOW BETHUNHBI
— 0 — % ot BepxHero mnpeena u3MepeHui
0001h -1—1Ila
Miraqmmia —2* —klla
Oaiit —3— MlIla
— 4 —xI'c/em?
— 5 — MMHQ (MIJUTHMETpPBI PTYTHOTO CTOJIOA)
— 6 — MH>0O (MeTpsI BoTHOTO €cTOJI0a)
[ocTosnuas nemndupoanus. 3Hauenus 0 —4.
0" — 6e3 neMipupoBaHus; 1—a=0,5; 2—a=0,9;
3—a=095 4—a=098
CTapIHI/Iﬁ Sout_n = Sout_n-l *o+ In * (1 - (X)
eoo2h | O4iT
rae Sout n — 3HAYCHHE BBIXOHOTO CUTHAJA N IUKJIA;
Sout_n-1 — 3HaUEHUE BBIXOJIHOTO cUrHaia N-1 1uKia;
In — m3MepeHHoe 3HaYeHNE N [IUKIIA;
o — Ko unmeHt ¢punpTpa.
lg/;ga;nmnn Pe3zeps
CkopocTb 00MeHa 10 JIUHUHU CBS3H, OO
Crapmuit 0—1200; 1— 2400; 3" — 9600;
OaiiT 4 —19200; 5-—38400; 6—57600;
7— 115200
6003h [Taputer
Munaammia 0" — geTHOCTH
Oaiit 1 — HeueTHOCTh
2 — OTCYTCTBHE NAPUTETa, 2 CTONOBBIX OHTa
0004h
POOEh Peszeps

3HaLIeHI/I$I, YCTAHABJIMBACMBIC ITPpU HeKOppeKTHOﬁ 3aIlMCHU B pErucTp

9.1.2 Omucanme peructpoB O3V, MOCTYIMHBIX 110 YTSHHIO W 3aITUCH, IpUBeAeHO B Tabmuie 1.13.

Taonuma U.13 — Perucr

pbl O3V, 1OCTYIHBIE IO YTEHUIO U 3aITUCH

Adpec AHP ec Onucanue u JOMycTUMOE 3HaueHue Oaifra
perucrpa Oaiita
0010h 001Bh Pesepn
001Ch 001Dh BennunHa koppekuuu napaMerpa (4uciio ¢ IiaBarollel 3amsTom)
001Eh Pesepn
001 — ycraHOBKa HM)KHETO 3HAUYEHUS paBHBIM HYIIIO;
Crrapiii 003 — xoppekuus HUXKHEro 3HaueHus, B % o BIIU, na Benuuuny,
001Fh ap panee 3anucannyto 1o aapecy 001Ch...001Dh;
Oaiit
004 — ycraHOBKa BepXHETO 3HaueHUs, cOoTBeTCTBYIOMIEro 100 %
BIIH,;
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00Ch — koppekius BepxHero 3HaueHus, B % o BII, Ha Benuuuny,
panee 3anucannyo 1o aapecy 001Ch...001Dh

Minaamuit
Oalit

IToBTOpHAs MHHUIIHAIK3AIUSA JaTdnKa. 3anuchk Oaiita 005Ah
MPUBEAET K COPOCY MUKPOKOHTPOJLIEPA, IMTOCIIE YeTo 3HaYeHHe Oyaer
0OHYJIEHO.

Komanza ucronb3yercst mociie i3MEpEeHHs PETUCTPOB,
pacmonioskeHHbIX 1Mo afapecam 000h...00Fh, s Toro, 4ToO61
3anucanHas HHpopManus o0padaTeiBagach MUKPOKOHTpOILIEpOM (6e3
BBIKJIFOUCHHSI TIUTAHUS)

9.1.3 Onucanue peructpoB O3V, 1OCTYIHBIX 1O YTEHUIO, IpUBEAeHO B Tabmuie 1.14.

Taonuuna WU.14 — Peructpst O3Y, 10CTYIHBIE 110 YTCHHUIO

Anpec Anpec Gaiita Onwucanue u JOMyCTUMOE 3HaUeHue Oaiita
perucrpa
Crapuuii 6ait Kon ycrpoiictBa. 3naduenue 11h
0020h - " = o
Munanmmii 6aiT 3aB0OJICKOM HOMEp YCTPOMCTBA, CTApILIUN OalT
Crapuuii 6aiit 3aBOJICKOI HOMEp YCTPOMCTBA, CPeIHUIN OANT
0021 h 3aB0/ICKOI HOMEp yCTPOMCTBA, MIIAAIINNA OalT
Muagmmii 6aiT 3aBOJICKOI HOMEp YCTPOMCTBA BHIYHCISETCS MO (hOpMYyIIE:
N = 65536xHi+256xMID+Lo
0022 h Crapuuii 6ait Bepcus 110, kox ASCII, nepBblif cuMBOI
Muaammuit OaiT Bepcus 10, kox ASCII, BTopoii cumBo
0023h Crapmmii 6aift Bepcus 10, kog ASCII, Tpetuit cumBo

Muaamwuit 0aiT

Bepcus I10, kog ASCII, yeTBEpThIii cUMBOI

0024h... 0025h

Co crapuiero
OaiiTa

Bepxuuii npenen nusmepenus, [la (yucio ¢ miaBaroiiei 3amsToi)

0026h

Crapumii 6aift

Peructp craryca.

— 0 — nmartuyuk paboTaeT HOpMaJIbHO

— 1 — nmeperpy3ka no nasienunto (6onee 120 % BITN)
DTOT perucTp TakKe MOXKHO MPOUUTaTh KoMaH0it 07h

Munamammii 6auT

Pezeps

0027h...0028h

Co crapuiero
OaiiTa

3HaquHe BBIXOJHOI'O CUI'HAJIa B yCTaHOBJ'IeHHBIX CANHHAIIaX (‘-II/ICJ'IO
C TUTABAIOIIEH 3aIsITOM )

0029h... 002Ah

3HaueHue TeMIlepaTypbl U3MepsieMOl cpebl (YUCIIO ¢ IUIaBarollen
3amsTon)

002Bh... 002Ch

Peseps

9.2 ®opwmar Bepcuu 110

Bepcns 2.0

0x20 0x32 0x30 0x20

9.2.1 Tlpeobpa3zoBanue uncia ¢Gopmata 1EEE754 B gecaTuuHblii BHJ OCYLIECTBISETCS
CJIETYIOIIUM 00pa3oM:

1) Coxpanenue crapiiero 6urta 1 Oaiita (3HaKa 4ucia);

2) Casur 1-ro u 2-ro 0aiiToB Ha 1 MO3WMIMIO BIIEBO IS MONyYeHHs B 1-m OaiiTe mokasares

CTEIEHY,

3) Capur 2-ro Oaiita BripaBo Ha 1 OUT ¢ YCTAHOBKO# cTapiiero Oura,;
4) TpeobpazoBanue 2...4 6aTOB B 1EI0€

Baiit 2x65536 + baiit 3%256 + baiir 4;

5) YMHOX€EHHE MONydeHHON BeIW4YuHBI HA 2 B creneHu (0aiT 1-150) u BoccTaHOBJICHHE 3HAKa

qucia.
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IIponomxenue npunoxenus 1

[Tpumep:
0000000Oh = 0
3F800000h =1
cicccceb = -25,6

9.3 Orpanunvenus HHGOPMAIIMOHHOTO OOMEHa

9.3.1 [IpeoOpa3zoBarenu oOeCIEUMBAIOT May3y IMEpea HadajioM OTBeTa He MeHee 3,5 Oailt s
ckopocreit oomena 1,2—19,2 k6o wim 1,75 Mc uist ckopocteit 38,4-115,2 k6ox.

9.3.2 MakcuMallbHOE€ KOJMYECTBO PETUCTPOB Il OAHOM omepauuu yreHuss — 8 (16 OaiitoB);
3amrcu — 4 (8 6alToB).
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JIUCT PETUCTPAIIMU U3MEHEHUIA

Howmepa nuctoB (cTpanmuir) Bcero nu- Bxogsmmit
_ CTOB No nokym. | Ne conpo-| Iloamuce Jlata
= Annyiu- | (CTpaHHII) BOIH-
= | Wsme- | 3ame- Hosbix | poBan- | B IOKYM. TEJNBHOTO
HEH-HBIX |HEH-HbIY HELX JIOKyMeHTa
U jara
1 — — — — —  |ATBP13-089 e 19.04.13
2 — — — —  |AI'BP15-223 e~ [28.07.15
3 — — — —  |AT'BP16-324 e~ |17.20.16
4 — 1,2,5, — — 53 AT'BP16-374 e 128.11.16
6,7, 12,
13,18,
28
5 — 3,53 — — 53 AT'BP17-236 e 122.08.17
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