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Hacrosiee pykoBOACTBO TO AKCIUTyaTalldd PacHpOCTpaHseTCs Ha mpeoOpa3oBaTeNd HaBIICHUS
m3mepurtenbabie C/IB ¢ mudpoBeIM BEIXOAHBIM cUTHAIOM (opmaTta RS485 pa3audHbIX KOHCTPYKTHBHBIX
UCTIOJHEeHUH (B HaibHEWIIeM — MmpeoOpa3oBaTein), COMEPIKUT CBEACHUS 00 YCTPOMCTBE W MPHUHIIUIIEC
paboTel mpeobpaszoBarenei, TEXHUYECKHUE XapaKTEPUCTHUKU M ApPyTHUe CBEACHUS, HEOOXOAUMBIE IS
NMPaBUIBHON  OKCIUTyaTanuu  (MCIOJB30BAaHUS, XPAHCHHS W TEXHUYECKOTO  OOCTY)KUBAHMSA)
npeoOpazoBaTene.

1 OIIMCAHHUE N PABOTA

1.1 Ha3znauyenue

1.1.1TIpeoGpa3oBarenu MpeaHA3HAYCHBl [JII  HEMPEPHIBHOTO MPeoOpa3oBaHUs  3HAYCHUS
U3MEPSIeMOTO MapaMeTpa — JaBJICHHUS a0COIIOTHOTO, U30BITOYHOTO, Pa3peKeHHs, JaBICHU-PA3PEKECHUS
ra3oB, MapoB, Mapora3oBbIX W Ta30BbIX cMecedl (B TOM 4dHClIEe Ta3000pa3HOro KHUCIOpoaa |
KHCJIOCOJICPKAIIMX Ta30BbIX CMECEH) M HEKPUCTAIUTU3YIOLIMXCS, HE 3aTBEPACBAIOIINX KHUIKOCTEH (B TOM
YKCIIe MOPCKO# BOJIBI, Macia, AU3eIbHOrO TOIUIMBA, Ma3yTa, KepOCHHA, OCH3WHA, BOJIOPO1a) B U(BPOBOI
BBIXOAHOUW curHai npu aasnexHuu no 100 Mlla.

Ob6nacte mnpuMeHeHHs MpeoOpa3oBaTeNielli —  CHUCTEMbl  KOHTPOJS, aBTOMAaTHYECKOIO
perynupoBaHus U yuéTa B PaziIMUYHBIX OTPACISIX MPOMBIIIICHHOCTH, KOMMYHAJIBHOM XO3SHCTBE M Ha
TPAHCIIOPTE, a TAKXKE B CYJIOBBIX U KOPAOEIbHBIX CUCTEMAX.

1.1.2IpeobpazoBarenu otHocstest K uzaenusim ['CIT (IT'ocynapcTBeHHas cuctema MpOMBIIUICHHBIX
npuOOPOB U CPEIICTB ABTOMATU3AIINHN).

1.1.3IIpeoOpa3oBarenu OTHOCATCS K U3JASHHUSIM OJHOKAHAIBHBIM, OJHO(DYHKIIMOHAIBHBIM,
BOCCTAHABJIMBAEMBIM U PEMOHTHUPYEMBIM TOJIBKO B YCIOBUSAX MPEANPUATUA-U3TOTOBUTEIS.

1.1.4KoHcTpyKuusi M TMOKpBbITHE TpeoOpas3oBaTenell 0OecreurnBaoT YCTOWYMBOCTh K MaciaaM M
MOIOIINM BEIECTBAM.

1.1.5lo ycroluMBOCTM K MEXaHHYECKUM BO3JICHCTBHSIM MpeoOpa3oBaTeNu  SBISIOTCS
BUOPOYCTONYUBBIMU U COOTBETCTBYIOT:

— mo T'OCTP52931 xoncrpykruBHble wucnonHenuss K00, KO02, K04 cooTBeTcTByIOT
kiaccuukanroHHon rpynne G2 u Bo3AelWCTBUIO MHOTOKPAaTHBIX MEXaHMUYECKUX YJIapOB MPU MUKOBOM
3Ha4YeHUH yaapHoro yckoperus 98 m/c’ (10g) u mmrensHocTH 2-50 Mc, IpeoGpa3oOBaTeIN OCTANBHBIX
KOHCTPYKTHBHBIX UCIIOJIHEHUI COOTBETCTBYET rpyrre V2;

—1no OCT 32.146 — rpynne MM1.

1.1.6 TIlo ycTOMYMBOCTH K KIUMATUYECKHM BO3JICUCTBHUSIM MPEeOOPa30BaTEIN B 3aBUCUMOCTH OT
BUJIa UCTIOJTHEHHUSI COOTBETCTBYIOT:

—1o 'OCT 15150 rpynmam YXJI3.1, ¥2, T3;

— 1o OCT 32.146 rpynmnam K6, K7.

1.1.7 TIlo ycTOWYMBOCTH W TPOYHOCTH K BO3JACHCTBUIO TEMIEPATyp OKpYXalomeh cpeapl U
BJIQXKHOCTH NpeodpazoBaTenu oTHOcATCs K rpynmnam C1, C4 mo 'OCT P 52931.

1.1.8 IIpeobpa3zoBaTenn BBIMOJTHSIIOTCS KaK B OJHOMPEIETHLHOM, TaK M BO MHOTOIPEICIbHOM
UCTIOJHEHUHU. [l MHOTrONpenenbHOr0 HCIOMHEHHUS CYIIECTBYET BO3MOXKHOCTB 3alaHus 110 TpEX
MpelesoB M3MEpeHus, Omaronmapss uYeMy mpeoOpazoBaTeNy MOAJEPKUBAIOT BBICOKYIO TOYHOCTb
M3MEPEHUs B IIUPOKOM JHANa30He BXOJHBIX JaBICHHH.

1.1.9 IIpeobOpazoBaTenn HE COAEp)KAT MaTEPHAIOB M BEIIECTB, BPEAHBIX B HKOJIOTHYECKOM
OTHOIICHHH JJIsI YeJOBeKa W OKPY)KAIOIIEH Cpeipl, MOATOMY MpHU SKCIuTyataruu (IpUMCHEHHH),
WCTIBITAHUAX, XPAHCHUH, TPAHCIIOPTUPOBAHUN M YTHIIM3AIMM HE OKa3bIBAIOT BO3JCHCTBHUS, OIMACHOTO B
9KOJIOTHYECKOM OTHOIIICHHUH.

1.1.10 IIpeobpazoBaTenu mpeaHa3HaYeHBI i1 paboThl mpu aTMochepHoM namieHun ot 66,0 mo
106,7 xITa (ot 498 10 800 MM pT. CT.) U COOTBETCTBYIOT rpyte ucrnonsenus P2 mo F'OCT P 52931.

1.1.11 Ilo cremneHu 3amIMTHI OT TPOHUKHOBEHUS MBUTH M BOJBI IPe0oOpa3oBaTeid B 3aBUCUMOCTH OT
WCTIOJHEHUSI COOTBETCTBYIOT rpymnmnam IP54, IP65, IP66, IP68 ¢ makcumanbHON TiyOMHON MOTpYKEHUS
250 m, mo 'OCT 14254,

1.1.12 Ilpeanpusatve-u3roTOBUTENb OCTaBISET 3a COOOM MpaBO Ha H3MEHEHHE KOHCTPYKIUHU
npeobpaszopareneid CIB 1 TUIIOB KOMITIEKTYIOUINX M3ACTHHA 0€3 YXYALICHHUS €ro XapaKTePUCTHUK.
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1.1.13 CrpykTypHast ~ cXeMa  YCJIOBHOIO  O0O3HadeHHsi  ImpeoOpazoBaTeneil  AaBICHHS
W3MEPHUTENIbHBIX MpuBeieHa B Tabnumax A.1l u A.2 npunoxxenus A.

1.2 TexHuyeckue XapaKTepPUCTHKHU

1.2.1 OCHOBHBIE TEXHHYECKHE XapaKTCPUCTHKU TPHBEACHBI B OTUKETKE HA KOHKPETHBIH
npeoOpa3oBaTeb.

1.2.2 HomuHanbHAs cTaTUYeCKas XapaKTePUCTHKA TMpeoOpa3oBaTelis JIMHEWHAs, COOTBETCTBYET
BUTY:

k-P
S=Sy+—
Py — Py
rae S — TeKylee 3HaYEeHHE CUTHAIA;
Sp— cMeleHre CUrHaja IPH HYJICBOM 3HAYEHUH U3MEPSIEMOM BETMUYMHBI (JIUIsI CTaHIapPTHBIX
ycioBuit So = 0);
P — 3HaueHHe U3MEPSEMOI BEIINUNHEI,

Pp — BepxHUii npenes n3MEpEHUi;
Py — HWOKHMIA TIpe/ien u3MepeHu, (st CTaHAapTHBIX ycnoBuit Py = 0 s Bcex
npeoOpaszoareneit, kpome VB, 11 koTopsix Py B (hopMyiy HOJACTABISETCS CO 3HAKOM
«MHHYC»;
kK— koaddunment npeodpaszoBaHus U3MepsIeMON BETUINHBIL:
— k=100 % 1151 BBIXOHOTO CUTHAJIA, BEIPAKAEMOTO B TIPOLICHTAX OT JMAla3oHa U3MEPCHHUH,
— k= (Pg — Pn) — 715t BBIXOTHOTO CHTHANA, MPEICTABISIONIETO CO00i pa3MEPHYO BETHUMHY
(x[1a, [Ta, MIla u T.1.).
[TpeoOpa3oBarenn ycTOWYMBBI K BO3IEHCTBHIO UCIIBITATEILHOTO IaBJICHHUS B COOTBETCTBUH C
Tabnuuel 1 u BbIIEpKUBAIOT NEPETPY3KY UCTIBITATEIbHBIM JaBJICHUEM B T€UEHHE 15 MUHYT.
[IpeoOpa3oBarenn — MNpPOYHBIE M TE€PMETHYHBIE IOCJIE BO3JEHCTBUS MpPEIEebHO-A0MYCTUMOIO
MePerpy30YHOro JaBJICHUS JITUTEILHOCTHIO 1 MHHYTa B COOTBETCTBHUH € TaOnuuamu 2 u 3.

Tab6nunma 1 — BenuynHsl HCHIBITATENLHOTO AaBIEHUS IpeoOpazoBaTenei

BepxHue npeneisl uaMepeHni HcnbiTaTensHoe 1aBieHuE, Tpmcaanme
(BITIN), MIla B % ot BIIU

Or 0,01 no 16 BxIIIOU. 125 —

Cs. 16 » 600 » 115 —

» 60,0 » 100,0 » 110 —

[Ipumevanus

1 Jlns npeoOpazoBareseil JaBleHUsI-pa3peKeHNs] BEpXHUNA peies1 U3MEepeHHsl IPUHUMAETCs 1o
M30BITOYHOMY JIABJICHUIO.

2 Jlna mpeoOpa3oBareseit abcomoTHOro naBiaeHus ¢ BepxHuM npeaenom Huxe 100 klla
WCTIBITATEIIbHOE JIABJICHHUE PABHO aTMOC(HEPHOMY.

Tadnuuna 2 — BenuuuHsl MpeaeibHO-I0IYCTUMOTO EPErpy304HOTo IaBjieHus mpeoOpa3oBaTeeit
C TIPEJIeJIOM OCHOBHOM MOTPENTHOCTH paBHOW WK Beime 0,25 %

Bepxuue nipeaensl n3MepeHuit ITpenensHO- 10Ty CTUMOE
’ (BII)'[I/I), MIla i neperrr))ysquoe /:[aBJ}IIeHI/Ie, MIla Hpumesanme
Ot 0,01 1o 0,06 BKIIOU. 0,1 —
Cs. 006 » 0,25 » 0,8 —
» 0,25 » 10 » 4,0 —
» 1,00 » 2,5 » 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 —
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IIpumeuanue - [IpeobpazoBaTein ¢  MPeHEIbHO-IOMYCTUMBIM  EPErPY30UHBIM  JIaBJICHHUEM,
OTJIMYAIONIEMCsI OT TaOJIHIBI 2, UMEIOT B MapKupoBke o0o3HaueHue PXX, roe XX — meperpy3o4Hoe AaBlicHUC B
MIla.

Tadnuuna 3— BenuuuHsl MpeaeibHO-I0IYCTUMOTO EPErpy304HOTo IaBjieHus mpeoOpa3oBaTeneit
¢ mpenenom ocHoBHOM morpentHoctr £0,15 %

Bepxaue npeaensl n3MepeHuit ITpenensHO- 10Ty CTHMOE
P (BII)'H/I), MIla b nepergye.quoe ,Z[aBJi]eHI/Ie, MTIla Tprmeyanue

Or 0025 mo 04 BKJIIOUY. 0,6 —
Cs. 1,0 » 1,6 » 3,0 —
» 250 » 40 » 6,0 —
» 4,00 » 10,0 > 16,0 —
» 16,00 » 40,0 » 60,0 —
» 40,00 » 100,0 » 110,0 —

1.2.3 JononuutenpHass mnorpemHocts, % ot BIIM, Bbi3BaHHas BO3ACHCTBHEM BHEIIHETO
MEPEMEHHOT0 MarHutHoro moss HanpspkéHHocThio 400 A/M, wactotoir 50 I’ wmiam BHelIHero
MTOCTOSTHHOTO MarHUTHOTO oISt HanpsokEHHOCTRIO 400 A/M, He 6osee £0,10.

1.2.4 JlonomHUTENbHAsT TOTPEUTHOCTh, BBI3BAHHASI BO3JCHCTBHEM CHHYCOUIAIBHBIX BUOpaIuili B
Jana3oHe 4acToT:

—5-10 I'u mpu aMIUIUTYe IEPEMEIICHUS 5 MM;

— 10-150 'y ipi ammuATyIHOM 3HadeHHH yekoperust 100 m/c? (100);

—5-2000 I't mpu ammumuTyaHOM 3HaueHuu yckopenust 100 m/c” (10Q), BeipaskeHHAsI B MPOIIEHTAX
OT MaKCHMAJILHOTO JTMana30Ha H3MEPEHUs BBIXOJHOTO CUTHaNA, He mpeBbimaet +0,1 %.

1.2.5 Tlpenensl AOMOJTHUTEIBHOW MPUBEICHHON MOTPENIHOCTH NpeoOpa3oBaTeliell pa3HOCTH JIaB-
JICHUH W TUAPOCTATHYECKOTO JABJICHUS MPH JBYXCTOPOHHEM HArpy>XeHUU pabOovYrM M30BITOUYHBIM JIaBIie-
HUEM HOJDKHEI ObITh, % ot BIIU:

Yy = Kf PpaGPPB_max;
rae K nns mpeobpazoBareneii
¢ makcuManbHbIM BITU no 1,6 kIla BkiIrounTensHO +0,20%/1MT1a;
Kt ¢ MakcumansabiM BITU cBeie 1,6 xI1a no 10 xI1a BxarounTeasHO +0,08%/1MTI1a;
Kt ¢ makcumansabiM BIIU cBeime 10 xI1a mo 250 xIla BKIrOUUTENBEHO +0,04%/1MT1a;
Kt ¢ MmakcumansabiM BITU cBbimie 250 kI 1a +0,02%/1MTI1a;

Ppas — 3HadeHue pabodero n3deirounoro nasinenus, Mlla;
Pmax — MakcumanbHbIi BepxHuil ipeaen usmepenus, Mlla;

Ps — BepxHuii peaen u3MepeHuil, Ha KOTOPBI HaCTPOeH npeodpazoBaTenb, MIIa.

1.2.6 Bapuanus BbIXOJHOTO CUT'HaJIa HE MPEBBIIIAET MOJOBUHBI MPEIEIOB JOITyCKaeMOil OCHOBHOM
MOTPEITHOCTH, KPOME TpeoOpazoBaTeseil ¢ mpeaenaMu 1omyckaeMoi ocHoBHou norpemnocty 0,06 u 0,1
%, y KOTOpBIX BapHalys He MpeBbIaeT 75 % mpeaesoB 10mycKkaeMoil OCHOBHOM MOTPEITHOCTH.

1.2.7 Cpennee BpeMst HapaOOTKH 70 OTKa3a He Oojee

— 175 mpeoOpazoBatesiei ¢ mpeaenoM JomyckaeMoil ocHoBHOU norpemiHoctbio 0,06 % or I —
37000 u;

— 1t IpeoOpazoBareneii ¢ nudpPoBbIM BHIXOAHBIM curHanom — 182000 u.

1.2.8 Cpennuii cpok cimy»k0bI ipeoOpa3zoBareneld He MeHee 14 jeT, KpoMe IKCILUTyaTUPYEMBIX MPpU
M3MEPEHUU TapaMEeTPOB arpecCHUBHBIX Cpell, CPEIHHHA CPOK CIyX Obl KOTOPBIX 3aBUCHUT OT CBOWCTB
arpecCMBHOM Cpeibl U YCIOBUN AKCILTyaTalluH.

Crpanuna 5 u3 52 AT'BP.406239.001-03 P CJIB RS485 20161202




1.2.9 U3onauus 3JEKTpUYECKUX ILenei mpeoOpa3oBaTesiell  BBIIEPKUBACT HUCIHBITATEIbHOE
HaIpsDKEHUE B COOTBETCTBUU C Tabyuiei 4.

1.2.10 ConpoTuBIeHHE U3OJIALUHU IEKTPUUECKUX MpeoOdpa3oBaTeneii B HOPMaIbHBIX yCIOBHSAX,
TIPU BEpXHEM 3HAYCHHUH IPeIeNIbHON pabouel TeMiepaType, Mpyu OTHOCUTEIIBHON BIaKHOCTH 95 + 3 % u
temneparype 35 + 5 °C npuBeneHo B Tabnuiie 4.

Tadbnuuma 4 — Bux u 3HaUCHHE HCIBITATEIHPHOTO HAMPSDKCHUS TMPU MPOBEPKE DIICKTPUUECKOU
MIPOYHOCTH U3OJISIIIUH, DJIEKTPUUECKOE COMPOTUBIICHUE U30JISLIUN
JelicTByrolliee 3Ha4eHUE
WCTIBITATEIHHOTO HATIPSKEHUS
nepeMeHHoro Toka yactoroit 50 I'n
MPAKTUYECKH CUHYCOUIAIBHON OPMBI C
KO3 (D PUITMEHTOM aMIUTUTY/IbI HE XYyKE
1,414 + 0,099, B,44, HE MeHee

Hopwmsr
AIEKTPUYECKOTO COMPOTUBIICHUS U30JISAINH,
MOM, He MeHee

TIPU BEPXHEM
IIPYA OTHOCUTEIIbHOU 3HA4YCHUU [P OTHOCUTEIIbHOU
B HOPMaJIbHBIX 0 B HOPMaJIbHBIX . 0
CTOBHSIX BiaaxxHoctTu 95+ 3 % u CTOBISIX npeaeTbHON BiaaxxHoctu 95+ 3 % u
Y temneparype 35+ 5 °C y paboueii temmeparype 35+ 5 °C
TEeMIIepaType
300 240 100 20 5
1.2.11 [IpeoOpa3oBaren He BBIXOAAT W3 CTPOS TMpH OOpbIBE JMHUM CBS3HM, NpU

KkpaTkoBpeMeHHOM (He 6osee 10 ¢) KOpOTKOM 3aMBIKAHHUHU JIMHUH CBSI3H.

1.2.12 TIpeoOpa3oBareny HE BBIXOIAT M3 CTPOs MpPU MMOJAYe HANPSHKEHHS MUTaHUS OOpaTHOM
MOJISIPHOCTH.

1.2.13 CopneprxaHue qparolieHHbIX U LIBETHBIX METAJUIOB YKa3aHO B 3TUKETKE Ha MpeoOpa3oBaTelu.

1.3 KoMniekTHOCTH peodpa3oBaTeJiei
1.3.1 KommuiekTHOCTB TpeoOpa3zoBaTeneil npuseaeHa B Tabauie S.

Taodnuma 5 — KoMmmiekrHocTh ipeoOpa3oBaTeneit

HaumenoBanue O06o03HaueHue Kl?;i ' IIpumeyanue
[IpeobpaszoBatenb qaBieHUs VcHomHeHMe B
M3MEpUTEIbHBIN (0003HAYCHHUE B AI'bP.406239.001 1

COOTBETCTBUE C 3aKa30M
COOTBETCTBUH C MCIOJIHECHHEM )
JTHUKETKA AI'bP.406239.001 5T 1 To xe
PyKOBOJICTBO 1O 3KCIUTyaTalluu AT'BP.406239.001-03PD 1 ?):[i)igo {ITT. AITH B OZMH
[1O st HacTpOWKH MonSDV3.exe ITo 3ampocy
Metoanka NOBEPKU MIT 16-221-2009 1 To xe

IIpumeuanue—Pozerka GDM 3009 DIN 43650 A moctaBmnsieTcs ¢ mpeoOpa3oBaTesaiMy,
nMerormmmMu tan coequanTest DIN 43650 A

1.4 YcrpoiicTBo U padoTa npeodpa3zoBaTeiei

1.4.1 TpuHuun aeicTBUs npeodpa3oBaTescii OCHOBAH Ha MPeoOpa30BaHUM JaBJICHUS U3MEPsIEMO
Cpenbl, BO3ACHUCTBYIONMEH Ha MeMOpaHy UYBCTBUTEIBHOTO DJEMEHTA, B DOJICKTPHUUSCKUN CHTHA,
MPOTIOPITMOHATBHBIA MEXaHUYECKOU JehopMaIiii MEMOPAHBI.

1.4.2 YyBCTBUTENBHBIM SIIEMEHT pACIOJOXKEH B KOpIyce M3 HepxkaBeromen cramu. Jlns
MPUCOEINHEHNS K MarucTpajiy JaBlIEHUsI Ha KOpIyce UMeeTcs pe3b0oBoii mTynep. Ha kpeliike kopiyca
pa3MeniéH pa3bEM IS OIa4yM MUTAHUS HA TATYHUK W MMOJKIIOUCHUS €ro K THHUH CBS3H.

1.4.3 Curnas 4yBCTBUTEIBLHOTO djieMeHTa nocTymaet Ha Bxoa ALl u mpeoOpasyercs B 1udpoByto
¢dbopmy. Yacrora mpeobpazosateneid ALl MoxkeT ObITh M3MEHEHA IMOJIB30BATENEM C YYETOM CKOPOCTHU
W3MEHEHHUS JTaBJICHUS U3MEPSEMO cpeibl: MPH KBa3UCTATUUYECKUX Mpolleccax peKOMEHAyeTCsl BEIOUpaTh
MUHUMAJIBHYIO YacTOTy MpeoOpa3oBaHusl Ui YMEHbIIeHUS coOcTBeHHBIX mymMoB ALl u moBbieHus
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TOYHOCTH W3MEPEHMH M, HA00OpOT, Ul MPOLECCOB C OOJNBUIMMU CKOPOCTSIMH H3MEHEHUS JaBJICHUS
clleZlyeT MOBBILIATh YaCTOTY MIPeoOpa3oBaHusl.

1.4.4 Hudposoii curnan ALl cuuThiBaeTcs MHUKPOKOHTPOJUIEPOM, KOPPEKTHPYETCS C YUYETOM
HacCTPOEYHbIX KOI((UIMEHTOB, YCTPAHSIONIMX HEJIMHEHHOCTHM M TEMIIEpaTypHbIE 3aBHUCUMOCTH
MEPBUYHOTO Mpeodpa3zoBartess JaBlieHus, IpeoOpa3yeTcsl B 3HaUe€HUE AaBICHHUS U BBIIAETCS MO 3aIpocy
B JIMHUIO CBSI3U.

1.4.5 MUKPOKOHTPOJUIEP MOXKET BBIIOJIHUTH OMEpalMd MO YCpPeIHEHUIo (aeMrdupoBaHHUIO)
BBIXOJIHOTO CHTHaJjla ¢ YKMCJIOM IIAaroB, 33JaBA€MbIX I0JIb30BAaTEIEM, YTO MPH MEAJICHHO MEHSIOIIEMCS
JABJICHUH I03BOJISIET MOBBICUTH TOYHOCTH IIOJydyaeMoOro pesyibraTa. lIpu 3TOM, KpaTKOBpEMEHHBIE
CKa4KH JaByieHus OyTyT criakeHsl. [lonb30BaTelto JOCTYIHBI 1Ba BapUaHTa yCPEAHEHUS pe3yJibTara:

— OINpejesieHHEe CPEJHEro 3HAUCHUS 32 YCTAHOBJICHHBIM MepuoJl 1eMI(pHUpOBaHUS C OOHOBICHUEM
pe3yJbTaTa 10 OKOHYaHUM NIEPUO/a,;

— yCpeAHEHHe pe3yjbTaTa 3a OOJIBIION MPOMEXYTOK BPEMEHH C IOCTOSHHBIM OOHOBIICHHEM
pe3yJbTara.

1.5 MapkupoBka

1.5.1 Ha kpeimke npeoOpasoBarenieid MapKUpyIOTCs HaMUCH B cooTBeTCTBUU ¢ K/I:

— HauUMEHOBAHHE MPEINPUATHI-U3TOTOBUTEIS;

— KOHCTPYKTHBHOE HCIIOJIHEHUE,;

— 3aBOZCKON HOMeEp npeolOpa3oBaTeliei;

— JaTa u3roToBicHHS (MECSII, TOx).

1.5.2 Enunsrii 31ak obpamenust TP TC u 3HaK yTBep)KICHHS THUIIA HAHOCATCS M3rOTOBUTENIEM Ha
TUTYJIBHBIM JTUCT 3TUKETKU TUIIOTPA(PUUECKUM CIIOCOOOM.

1.5.3 Ortrck kieiima OTK U3roToBUTENS U 3HAK OBEPKHU CTABATCA B COOTBETCTBYIOIIUE PA3JIEIIbI
TUKETKH.

1.6 YmakoBka

1.6.1 YmakoBka mpeoOpa3oBareseii o0ecrednBaeT COXpaHHOCTh TpeoOpa3oBarTeseii mpyu XpaHeHu!
Y TPAHCTIOPTUPOBAHUHU.
1.6.2 BMmecre ¢ nmpeoOpa3oBarenieM B Tapy YKIAIABIBACTCS ITHKETKA
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2 UCHOJIb30BAHMUE 110 HASHAYEHUIO

2.1 DkcnyaTalMoOHHbIE OTPAHUYeHUSs]

2.1.1 He nomyckaercs mNpuUMEHEHHE TNpeoOpa3oBaTesiell Ui H3MEpPEHHs JIaBJICHUS Cpel,
arpecCUBHBIX 0 OTHOIICHHIO K MaTepualaM KOHCTPYKLUHUHU IpeoOpazoBaTeseld, KOHTAKTHUPYIOUIUM C
U3MEPSIEMOU CPENOM.

2.1.2 He nomyckaeTrcs MEXaHMYECKOE BO3JICMCTBHE Ha MEMOpaHy MpPHUEMHUKA MaBIICHHUS CO
CTOPOHBI MOJIOCTH U3MEPUTEIILHOTO OJIOKA.

2.1.3 Tlpu skcrutyaTtanuu nmpeoOpa3zoBaresieid He0OXO0AMMO UCKITIOYHTh!

— HaKOIUICHHE M 3aMep3aHHe KOHJEeHcaTa B pPabOYMX KaMepax M BHYTPH COCIMHHUTEIHHBIX
TpyOOnpoBOo0B (/17151 ra3000pa3HbIX CPEICTB);

— 3aMep3aHHe, KPHUCTAIU3AIMIO CpeAbl WM BBIKPUCTAJUIM30BBIBAHWE U3 HEE OTAEIBHBIX
KOMITIOHCHTOB (ISl KHIKHUX CPEN).

2.1.4 Tlpn u3MepeHUr AaBICHHUS arpECCUBHBIX WM KPUCTAIH3YIOLIUXCS, a TAKXKE 3arpsS3HEHHBIX
cpel OTOOpHBIE YCTpOWCTBAa NaBJICHHUS JODKHBI UMETh pa3felUTENbHbIE COCYAbl WM MEMOpaHHBI.
PaznenuTenpHbie COCYIbI JOIKHBI YCTAaHABIUBATHCA KaK MOKHO OJIMKE K TOUKE 0TOOpA AaBJICHHUS.

2.1.5 TIpu MoHTaxke mpeobOpaszoBareneil ruapocTaTHueckoro aasiacHus (mpunokenue E) criemyer
YUUTBIBATh CIEAYIOIINE PEKOMEH AU

— KOHell Ka0Oessl BRIBECTH B CyX0€ MPOCTPAHCTBO MIIM B COOTBETCTBYIOIIUI COETUHUTENbHBIN 010K
C KJIEeMMaMH;

— OIyCKaTh U MOAHMMATH MpeoOpa3zoBaTesb HEOOXOAMMO TPOCOM, 3aKPEIJICHHBIM 32 MPOYIIUHY
Ha KopIyce npeodpazoBaTers;

— KOHeIl Ka0eJsl 3aKpenuTh B MOAXO0A1IeH KOpOOKe ¢ COeTMHUTEIbHBIMHU KIEMMaMH;

— He mneperuOath Kabenb (4epe3 HEero MpOXOJUT KamWJUISp A KOMIICHCAMM aTMOC(EpPHOTOo
JIABIICHHUS);

— B EMKOCTSX, HMMEIOIIMX MEPEeMEIINBAIONINE YCTPOWCTBA WM JIIOOBIE JpyTHe YCTPOWCTBA,
co3jarolre Oonblue nepeMeIleHns >KUIKOCTH BHYTpU EMKOCTH, MpeoOpa3oBaTeslb THIPOCTATHIECKOTO
JaBJICHUS PEKOMEHIyeTCsI OIyCKaTh B 3aIIUTHOU TpyOe.

2.1.6 DnexkTponuTaHue Mpeodpa3zoBaTeiel JJOJDKHO OCYHIECTBISTHCS OT CTAOMIU3MPOBAHHOTO
WMCTOYHUKA HAMPSOHKEHHUs] TMOCTOSHHOTO TOKa. VICTOYHHMK MNWTaHUS, WCHONB3YEMBIH NS TMUTAaHUS B
HKCIUTyaTallMOHHBIX ~ yCIOBHAX mpeoOpa3oBarernell  OOUICTIPOMBINUIEHHOTO HCIIONHEHHS, OJDKEH
YAOBJIETBOPSATH CIEAYIOMINM TPeOOBAHHSIM:

— comportusieHue m3oisuu He Mmeree 100 MOw;

— BBIICPKUBATH HCIBITaTeNbHOE HampsikeHue 1,5 kB mpu mpoBepke 3IeKTpUYecKOl MPOYHOCTH
W30JIAIUH;

— myJbcaist (IBOMHAsS aMIUTMTYa) BBIXOJHOTO HAIMpPSHKCHUS HE MOJDKHA MpeBbimiath 2 % OT
HOMWHAQJIBHOTO 3HAYEHUS BBIXOJHOTO HANPSOKCHUS TPU YacTOT€ TaPMOHMUYECKUX COCTABIIIONINX, HE
npessimatomieit 500 .

— HUCTOYHUK nHTaHWs (KaHaJl  WCTOYHMKA  TMTaHWS, HEMOCPEACTBEHHO  MUTAIOIINI
npeoOpa3oBaTesid) JODKCH ObITh PACCUMTAH WK YCTAHOBJCH HAa OTPAHUYCHHE BBIXOJHOW MOIIHOCTH
ypOBHEM, OJU3KUM K JBOMHOMY 3HAUEHUIO MOTPEOIISIEMOI MOIIHOCTH TIpeoOpa3oBaTesiel, YKa3aHHOU B
3THKETKe, HO He 6onee 150 B-A npu mo0oii Harpy3ke, BKIIOYas KOPOTKOE 3aMbIKaHHE.

2.2 TloaroroBka npeodpa3oBareieii K HCOJIb30BAHUIO

2.2.1 ITpu mony4eHun mpeodpazoBaTeneil He0OOX0UMO OCMOTPETh YIAKOBKY M, YOEIUBIINUCH, YTO
OHa HE UMEET MOBPEXKICHHIA, IPOU3BECTH PACTIAKOBKY.

2.2.2 TIpoBepuTh KOMILIEKTHOCTh MpeoOpazoBareneil B cooTBeTcTBrH ¢ 1.3

2.2.3 BHemHUM OCMOTPOM CIIEAyeT MPOBEPUTH MPEeoOpa3oBaTed M Pe3bOOBHIE COCAMHEHUS Ha
OTCYTCTBUE BHIMMBIX ITOBPEKIACHUIH.

2.2.4 Tlocre TpaHCIIOPTHPOBAHUS B YCIOBHUSAX OTPHUIIATENBHBIX TEMIEPATYp OKpY’KaIOUIeH Cpeabl
nepBoe MOJAKIIUCHHE MpeoOpazoBarenell K HCTOYHUKY AJICKTPOIUTAHUS JAOIYCKAETCs MOCIE BBIICPKKH
npeoOpaszoBareneii He MeHee 3 YacoB B HopManbHBIX yenoBusx mo 'OCT 15150.
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2.2.5 llpuémHUK naBiueHUs mpeoOpa3oBaTeNied M MOHTQXKHBIC YacTH, MNpeIHAa3HAYCHHBIC s
peoOpa3oBaHus J1aBIEHUS ra3000pa3HOro KUCIOPOAa U KUCIOPOJOCOACPKAIINX CMECEH, TOIKHBI ObITh
ouuILeHb! 1 06e3xupensl o PI1 92-0254.

2.2.6 Tlpu MmonTaxke mpeoOpasoBareneli Ha 00BEKTe (BBOAE B OKCIUTyaTalHi0) HEOOXOIMMO
pykoBojicTBOBaThCS HacTosummM PO, rnasoii 3.4 [ITO3I], rnasoit 7.3 ITYD, a Taxxke

— rabapHUTHBIM YEePTEKOM IpeoOpa3oBaTesieii M BAPHAHTOM ycTaHOBKH (npuitoskenust b u J1);

— JPYTUMH  JOKYMEHTaMH, JCHCTBYIOIIMMH HAa  NOPEANPUATHH,  PETIaMEHTHPYIONIMMH
HCIOJIb30BaHUE CPEJICTB U3MEPEHMUSI IaBJICHHUS.

2.2.7 Tlonoxxenue mpeoOpaszoBaTeneil MpU MOHTaXe — MPOU3BOJIBHOE, YIOOHOE IS MOHTaXa,
JIeMOHTaka 1 o0cmykuBanus. MoHTax npeoopazosareneii ¢ BITM no 100 xIla u ¢ oTkpsITOIt MEMOpaHOii
(MMeroIMX CHJIBHYIO 3aBUCHMOCTH BBIXOJHOTO CHTHAla OT IIOJIOKEHHs TpeoOpa3oBaTelisi) C LENbIo
COXPAHEHHUS METPOJIOTUYECKUX XapaKTePUCTHK MPEANOYTUTEIBHO YCTAaHABIMBATh BEPTHUKAIBHO
HITYI[epOM BHU3 (B TAKOM IOJIOKEHUH OHH KaJTHOPYIOTCS Ha PEANPUSITHUA-U3TOTOBUTEIIE).

2.2.8 Tlpu MoHTa)xe mpeoOpa3oBaTeNeil yCHine 3aTATUBAaHUs, PUKIIAIBIBAEMOT0 K Talike KOpIyca,
HE JIOJDKHO MPEBHIIIATS!

— 26 H-Mm — st ucnonmuaenuit CJIB co mrynepom M12x1,0;

— 60 H-M — nnst ucnonnenuit CAB co mrynepom M20x1,5.

2.29 Jlns  ucnonnenut CJIB co mrymepom M12x1,0 pexkoMeHayeTcs yCTaHABIMBATH
YIUIOTHSIIOUIYIO PE3MHOBYIO TPOKIAAKy TOJIIMHOW 5-6 MM Mexay raikoil kopmyca u paboueit
MarucTpajibio (COCAMHUTEIILHOM JMHUEH, mepenaromeil masienue). He mgomyckaercs ymop raiku
KOpIlyca B METAJUIMYECKYI0 YacThb COCIMHEHUS C BHEIIHEH Ta30BOM WM TUAPABIMYECKOW JIMHHUEHU
(paboueit MarucTpabio, COCIMHUTEILHOMN THHUEH, TIepeIatoNIcH 1aBICHHIE).

2.2.10 Ina ucnonnenusst CAB co mrynepom M20x1,5 yminotHenue s coequHeHus tuma 1-3
ucnionHenue 1 mo 'OCT 25164 pexomeHayeTCsl BBITOIHATEH C TTOMOIIBIO MPOKIIAIKH.

3anpemaercs MCMOJIL30BaTh YIUIOTHEHHE M0 pe3boe (makis, Jenta ®YM) niisi odecneueHust
repMEeTHYHOCTH COETUHEHHUs], TAK KaK MOKET NMPOU30iTH MOBPekKAeHHe MeMOPaHbI 00IbIIUM JaB-
JieHHeM, BOBHMKAIOIIUM MPH 3aKPYYHBAHUM Mpeodpa3oBaTelisi B 3aMKHYThIi 00b€M HecKUMaeMoii
KHIKOCTH.

MoHnTa:x npeodpa3oBaTe/isi Ha padoyee MeCTO OCYUIECTBJISIETCS rae4HbIM KJIIOYOM 32 1IeCTH-
rPaHHMK LITYIEpA.

3anpemaercss UCNOJAb30BATh KOPIYC Mpeodpa3oBaTtelisi B KayecTBe 3J1eMEeHTa MOHTAXKA HJIH
kpemnsienus. Ilpu MmoHTaXke 3anpeniaeTcs NPUKJIAILIBATH YCHIUS K KOPIYCY AaTYUKA, B TOM YHcJIe
€ MOMOIIBI0 TPYOHOT0 KJII04YAa, BO H30eKaHUe ero NOBPesKAeHus .

2.2.11 Ilpu MoHTa)xXe MpeoOpa3oBaTelNeil caeyeT YYUTHIBATh CIEAYIONIIEe PEKOMEH/IAlNH:

— OKpy’Karolasi cpela He J0JDKHA COJEep)KaTh MpUMeceid, BBI3BIBAIOIIMX KOPPO3HIO JAeTajei
npeoOpasoBartenei;

— B ClIly4ae YCTaHOBKH IpeoOpaszoBaTeseil HeMmOCPEICTBEHHO Ha TEXHOIOTHYECKOM 000pY10BaHUI
U TpyOONpPOBOJOB JOJKHBI HMPUMEHSTHCS OTOOPHBIE YCTPOWCTBA C BEHTWIIMH Ui OOECIICUYeHUS
BO3MOXKHOCTH OTKJIIOUECHHSI U TPOBEPKHU MTpeodpa3oBarTeneii;

— pa3memaTh OTOOPHBIE YCTPOHCTBA PEKOMEHIYETCS B MECTAaX, TJI€ CKOPOCTh JBIKEHHS padovei
Cpelbl HauMEHbIIasl, MOTOK 0e3 3aBUXPEHUH, T.e. Ha MPSMOIMHEHHBIX y4acTKax TPyOOMpOBOIOB MpHU
MaKCHUMAaJIbHOM PAacCTOSTHUH OT 3alIOPHBIX YCTPOUCTB, KOJIECH, KOMIIEHCATOPOB M IPYTHX TUAPABIMYECKIX
COEIMHEHU;

— TIpH MyJICUPYIOMIEM JaBlIeHUH pabodell cpeisl, TUApOyAapax OTOOpPHBIE YCTPOMCTBA MOJKHEI
OBITH C OTBOJIAMHU B BU/JIE TIETICO0OPA3HBIX YCIIOKOUTENEH;

— mpu Temreparype cpensl coiie 80 °C oTOOpHBIE YCTPOWCTBA MOJDKHBI OBITH C OTBOJAMH B
BUJIE COCIMHUTENBHBIX JIMHUN, HE TIO3BOJISIONINX MOBBICUTH TEMIIEPATypy padbodeil cpeapl B MpUEMHUKE
TaBJICHHS ITPeo0pa3oBaTeseii HiTn OKpy KaroIel cpesl Bosie mpeodpazosateneii coime 80 °C;

— COeIMHHTENbHBIC JHHUU (peKOMeHayeMas uinHa — He Oosee 15 MeTpoB) MOKHBI MMETh
oxHocToponHuit ykiaoH (He meHee 1:10) ot Mecta oTOOpa JaBiaCHHS BBEpX, K MpeoOpa3oBaTesiM, eClin
u3MepsieMasl cpefia ra3, U BHU3, K Mpeodpa3oBaTessM, ecliu u3MepseMas cpeia — KHUAKOCTh. B ciydae
HEBO3MOXHOCTH BBITIOJIHEHHS ITUX TPeOOBAaHWH IpH M3MEPEHUM aBJICHHUS Ta3a B HIDKHEH TOYKE
COCIMHUTENILHON JIMHUU HEOOXOJUMO MPEAYCMOTPETh OTCTOMHBIE COCYABI, @ B HAMBBICIIUX TOYKaX
COCIMHUTEIILHOW JIMHUH, TIPH U3MEPEHUH JIaBJICHUS KUIKOCTH, — T'a30COOPHUKHY,
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— MU UCTIIOJIB30BAHUYU COCAUHUTENBHBIX JTMHUN B HUX JOJDKHBI TIPEAyCMATPUBATHCS CIICIIUAIbHbIC
3ariyIaeMble OTBEPCTHUS [UIs TPOLYBKHU (CIIMBA KOHACHCATA);

— COCJMHHTENbHBIC JMHUU (MMITyJIbCHbIE TPYOKH) HEOOXOAMMO NPOKIAABIBATh TaK, YTOOBI
UCKITIOYUTH 00pa30BaHUE ra30BBIX MEIIKOB (IIPH W3MEPECHUH JaBJICHUS KHUIKOCTH) WIN TUAPABINICCKIX
poOoK (Ipu U3MEPEHHH JIaBJICHUS ra3a);

— B Cllydae dKCIUTyaTalldi peo0dpa3oBarelieii mpyu TeMieparypax padbodeii (OKpysKaroliei) cpe/ibl
Hmxke 0 °C HeoOX0UMO HCKIIIOUNTH HAKOIUICHWE W 3aMep3aHue KOHJICHCaTa B M3MEPHUTEILHON Kamepe
(mpuéMHMKe aBIICHUs) TPeoOpa3oBaTelsl U BHYTPU COCIMHUTEIBLHBIX TPyOOK (IIpH M3MEpEHHUH JaBIICHUS
rasa), 3aMep3aHue U KPUCTAILTU3AIMIO cpeibl (U U3MEPEHUH JaBJICHUS KUIKOCTH);

— IpU U3MEPEHUH [ABJIEHUS arpeCCUBHBIX WJIM KPHUCTAIIM3YIOIIUXCSA, a TaKKe 3arps3HEHHBIX
cpen OTOOpHBIE YCTPOWCTBA MABICHHS JOJDKHBI MMETh pa3leiUTelIbHbIE COCYIbl WIM MEMOpaHBI.
PaznenurenpHble COCY1bI JOIKHBI YCTAaHABIMBATBHCS KAK MOXKHO OJIMXKE K TOUKE 0TOOpA JaBJICHHUS;

— maructpanu  (COCOMHUTENbHBIC  JIMHMM)  JOJDKHBI  OBITh  TMepel  NPUCOSAWHCHUEM
npeoOpa3oBareneid TINATENBHO MPOAYTHl A YMEHBIIEHHS BO3MOXKHOCTH 3arpsi3HEHMsI I0JIOCTU
npuéMHUKA JIaBJICHUs IpeoOpa3oBaTeliei;

— Iocie MPHUCOEAMHEHMsI IpeoOpa3oBaTeiel cledyeT MpOBEPUTh MeCTa COEJUHEHUH Ha
TepMETUYHOCTh JAaBJICHHUEM, paBHBIM BEpXHEMY IMIpelelly HW3MEpeHus MpeoOpazoBaTenei, WiIu
UCIBITATEBHBIM JaBiieHHeM (HE MpEBBIMIAIOIIMM BEIWYMH, yKa3aHHBIX B Tabmuie 1, B Teuenwue 15
MuHyT). Criajl qaByieHus 3a 15 MUHYT He JOJDKEH MPEeBbIaTh 5 % 0T 1M0/1aBaeMOro JIaBICHHUS.

2.2.12 TlogkmodeHne npeodpa3oBaTeieii K JIMHUMA CBS3M U UCTOYHHKY MUTAHUS OCYIIECTBIISETCS
KabelleM C M30JISUEeH W YUCIOM IMPOBOJOB, COOTBETCTBYIOIIMM YHCIY NPOBOJHUKOB B JIMHUU CBSI3U.
Pexomenayemoe ceduenne npoBoaoB kabens ot 0,35 1o 1,5 MM, Llern mUTaHUS U JTMHUIO CBSI3H CJICAYET
BBINOJIHATH B BUJIE BUTBIX Hap, TUHHUIO CBA3H SKPAHUPOBATh.

2.2.13 Uzonsanus  kabens (MMHUM CBA3M) JOJDKHA OOCCIEYMBATH CTENCHb  3AIMUTBI  OT
NPOHUKHOBEHUS TIBUIM W BJIarM HE HW)KE WCIIOJNHEHMs1 mpeoOpaszoBarenedl (KOJ CTENEHM 3allHUThI IO
I'OCT 14254 yka3aH B 3THKETKeE).

2.2.14 TIpoBoa 3JEKTPUYECKOTO COCAMHEHHs (3alelKy KalOens) CieAyeT BBIIONHITh TaKUM
00pa3oM, 94TOOBI 00ECTIeUNTh CTETICHb 3aIIUTHI OT MPOHUKHOBEHUS TBUIA M BJIard HE HUKE UCTIOITHEHUS
npeoOpa3oBarenei.

2.2.15 Hakuanyto raifiky kaOenbHOW pO3ETKH CIIEAyeT 3aBOPAYMBAThH J0 JOCTIKEHUS HAIEKHOTO
IEKTPUUYECKOT0 KOHTAaKTa, IMPH 3TOM pEKOMEHJIyeMas BeJIMYMHA MOMEHTa Ha HaKUJHOM raiike
KaOeIbHOW PO3eTKU He JoJpKHA mpeBbimath 10 H-m.

2.2.16 JlomyckaeTcss MPOBOIUTH BXOJHOW KOHTPONb IMpeoOpa3oBareneii B COOTBETCTBUU C
MU 1997-89 mo cxemam MOIKIIOYEHHUS, MPUBEAEHHBIM B TPWIOKEHUH B, WIM 1Mo COKpaméHHON
nporpamme MU 1997-89 B 006véMe, ycTaHOBIEHHOM Ha MpeAnpusTuu-norpedutene. [lepeuens cpeacts
nuamepennii (CH) u ucnpiTaTebHOr0 000pyI0BaHuUs MPUBEAEH B mpuiiokeHunn XK.

KOHTpOsb BBIXOJHOTO CHUTHaJla M yCTAHOBKAa IMapaMeTpOB OCYLIECTBISETCA MO JUHUM CBS3U B
COOTBETCTBHUH C MPOTOKOJIOM oOMeHa (npuioxenue 1).

2.2.17 Ecniu mpu mpoBepke mnpeoOpa3oBaTeneil B KadecTBe paboueld cpeapl HCIOJIb30Baliach
KHUIKOCTh (Maciio), TO Tepeja dKCIUTyaTallied ClieAyeT MpH HEOOXOIUMOCTH IMPOMBITh M MPOCYIIHUThH
NpUEMHUK J1aBJIeHUs peoOpa3oBaTenen.

2.2.18 Pexkomenmyemasi cxeMa BHEIIHUX SJIEKTPUYECKUX COCIWHEHHN MPH YCTAaHOBKE Ha O0OBEKTE
NpUBEJCHA B IPUIIOKEHUH [

2.2.19 PekomeHyeMble MOHTa)XHBIE THE3MA IS YCTAaHOBKH NpeoOpas3oBaTresieil NMpHUBENEHBI B
npuiioxeHuu /.

2.2.20 YTtoObl 00ecTieunBaiOCh BBITOJIHEHNE TPEOOBAaHUH TbLIEBIAro3anuThl o 1P65 coemnnenus
mo DIN43650, ©HeoO6XoaMMO yCTaHOBUTH  YIUIOTHUTENBHYIO MPOKJIAAKy HA  COCIUHUTENb
npeoOpa3oBaress, 4epe3 KOTOPYIO MPOU3BECTH CTHIKOBKY, MPEABAPUTEIFHO YOSIUBIINCH B COBIIAJICHUU
KOHTAKTOB, a 3aT€M IIJIOTHO NPUTSHYTh BUHTOM.

2.2.21 lna  mopkimoyeHus TpeoOpas3oBaTesieil  THAPOCTATHYECKOTO JIABJICHUS C  Kabenem
pexomenayeTcs ucnonb3oBath «Kopooku kiemmusie» AI'bP.440.00.00:

- KM-1 — 4 iuHumM ¢ TONOTHUTEIIBHOM 3aIUTOMN OT niepeHanpsykerus < 2 kB , 2 muauu 6e3 3anuThl
C 3a3eMJICHUEM (METAJUTHYECKHI KOPITYC);

- KM-2 — 4 nunuun 6e3 JOTOJHUTEIBHOM 3alIUThI ¢ 3a3eMiicHHeM (METaTHUECKUI KOPITyC);
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- KM-3 — 4 nunHuu 0e3 JOMOSHUTEIBHOM 3alUThI ¢ 3a3eMiIcHHEM (TJIACTUKOBBINA KOPITYC).

HUcnonp3oBanue

KJIIEMMHBIX ~ KOpPOOOK

obecrneunBaeT

ya0OCTBO  TOJKIIOUEHUS Kabenei

npeoOpa3oBarenell JaBIeHHS U 3aIIUTY KalWUIIPHOW TPyOKH OT BHEIIHUX BO3/ICHCTBUI.

2.3 JkcminyaTamusi npeoopasoBarelieit

2.3.1 BBoa mpeobOpaszoBaTenieid B IKCILTyaTallMi0 MPOU3BOAMTCS IO JTOKYMEHTaM, MPHUHSATHIM Ha
MPEANPUATHH-TIOTPEOUTENE.

2.3.2 Tlpu »kcrutyaTanuu mpeoOpa3oBaTeN JTOJDKHBI TMOJIBEPraThCsl MEPHOIUYECKUM OCMOTPAM.
[Tpu ocMoTpe HEOOXOAMMO MPOBEPHTH!

— TPOYHOCTh M FEPMETUYHOCTH JIMHUN TIOJIBO/IA JABJICHHUS;

— HaA&KHOCTh MOHTaXa (KpeIIeHuUs) mpeoOpa3oBaTeneii;

— OTCYTCTBHE OOpBIBOB WJIM MOBPEXKICHUS U30JIALUN COCTUHUTENBHBIX AIEKTPUUECKUX JTMHHIH;

—  HaAEXKHOCTH MMOJKIIIOUEHNS Kabeel;

— OTCYTCTBHE 3arpsi3HEHUI Ha KOHTAKTax 3JEKTPUUECKUX COCTUHUTENEH;

Jkemiyaranus npeodpasonaresieii ¢ HapyllieHMeM YKa3aHHBIX TPeOOBaHUI 3anpeiaeTcs.

2.3.3 XapakTepHble HEUCIIPABHOCTH ¥ METOJIBI UX YCTPaHEHUS IPUBEICHBI B TaOIHUIIE 6.

Tadonuuna 6 — XapakrepHsie HeucnpaBHocTd C/IB 1 METOBI MX YCTpaHEHHSI

HewucnpaBHocTh

[Ipuunna

Merton ycTpaHeHust

1. BeIXOQHOU curHami
HEYCTOWYUBBIN

Her xomnencanuu atmochepHoro
JTaBJICHUS

YerpanuTh neperud kadems (ToabpKo s
npeoOpa3zoBateneil THIPOCTATUUECKOTO
JIABJICHUSA)

2 BeIXoHO# curaain
OTCYTCTBYET

OO0pnIB B IMHUM UHTep(eiica nin
B IICTIA TUTAHUS

Haiitu 1 ycTpaHuTh 0OpHIB

KopoTkoe 3aMbikaHue B IMHUU
uHTEepdeiica WM B SN TUTAHUS

Haittu 1 ycTpaHuTh 3aMbIKaHUE

Huskoe HAaIPsPKCHUEC ITUTAHUA

[IpoBepte U, eciu HyXKHO,
OTPEryJIupymnTe

3 BbIX0OaHOM cUTrHAT
HecTaOWiIeH

Hapymena repmeTu4HOCTS B
JIMHHUM ITIOABOJIA NABJICHUS

Haiitu u ycTpaHuTh HErepMEeTHYHOCTh

OKHCIIEeHBl KOHTAKTHBIE
MTOBEPXHOCTHU

Otxmrounts uradue. OcBoOOIUTE
JIOCTYTI K KOHTAKTHBIM TTIOBEPXHOCTSIM.
OYUCTUTH KOHTAKTEI

2.3.4 OcMOTp | yCTpaHEHHE 3aMEUEHHBIX HEJIOCTATKOB JOJDKHBI TIPOU3BOIUTHCS MPH OTCYTCTBUU
JaBJIEHUs] B Ta30BOM WM TUAPABIMYECKOW JIMHUH,
OTCOEIMHEHHON COEIMHUTEIBHON MIEKTPUIECKON JIMHUN CBSI3H.

2.3.5 B ciyyae HakOIUICHHsI KOHJACHCATa B COCAMHHUTEIBHOU JUHHUU (MOJOCTH H3MEPUTEIHEHOTO
070Ka) M HEBO3MOXKHOCTH CIIMBa KOHJIEHcaTa 0e3 JeMOHTaxa mpeoOpa3oBarenieii HEOOXOIMMO
JI€MOHTHPOBATh MpeoOpa3oBaTeNd, U CIUTh KOHAEHCAT, IOCJIE Yero BHOBb IPOU3BECTH MOHTAX
npeoOpaszoBareneid. JleMOHTaX M MOHTax IpeoOpasoBarenell ciexyeT NMPOU3BOAUTH C COOJIOJCHHEM
TpeOoBaHuil pa3zena 2 HACTOSIIETO JOKYMEHTA.

npu OTKJIKYCHHOM DJJICKTPOIIMTAHHUU U
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3 TEXHHUYECKOE OBCJIY’KUBAHUE

3.1 Ilpu BbImycKe C MpEeANpUATUS-U3TOTOBUTENS MPeoOpa3oBaTeay HACTPAUBAIOTCS HAa BEPXHUU
npenes M3MepeHus W30BITOYHOTO AABJICHHS, HPU 3TOM HWXKHUH Tpenen HU3MEpeHUs H30BITOYHOTO
JTaBJICHUSI paBEH HYJIIO.

3.2 WnTepBan Mexly MOBEpKaMu:

— s mpeoOpaszoBaTelield ¢ TpenesioM OCHOBHOW mpuBeAeHHOW morpemHoctn 0,06 % ot
1N — 1 ropx;

— A1 ipeoOpaszoBareneil ¢ HMPPOBBIM BBIXOJHBIM CUTHAJIOM, AaHAJIOTOBBIM BBIXOJHBIM CUTHAJIOM U
uudpoBoii 00pabOTKOI curHaza — 5 Jer.

3.3 Merposoruueckue XapakTEPUCTHKUA TpeoOpa3oBaTeieii B TEUYCHHE WHTEpBaja MEXKIY
MOBEPKaMHU COOTBETCTBYIOT JIOKyMEHTaM O TIOBEepKe ¢ Y4Y&ToM ToOKa3zareneld O0e30TKa3HOCTH
npeoOpaszoBareseil U Ipu yCIOBUHU COOJIOJIEHUS MOTPEOUTENEeM MPABHII XpaHEHHs!, TPAHCTIOPTUPOBAHUS
Y DKCIUTyaTalll¥, YKa3aHHBIX B HACTOSIIEM PYKOBOJCTBE IO IKCILTyaTallHH.

3.4 TloBepka mpeoOpa3oBareneli OCYIIECTBISIETCS B COOTBETCTBUM C JOKyMeHToOM «['CH.
[IpeobpazoBarenu naBnenust wusMepurenbuele CJIB. Meroauka moepkm» MIT  16-221-2009,
yrBepxaeHHpIM OI'VIT « YHUMM» B mapte 2009 .

3.5Mepbl 6€30MaCHOCTH.

3.5.1 Ilo ciocoOy 3alMThl YeoBeKa OT MOPAXKEHUS HIEKTPHUECKUM TOKOM npeodpazosarenu C/IB
otHOcATcs K kiaccy «l» mo TTOCT 12.2.007.0.

3.5.2 K pabote ¢ npeoOpa3oBaTesIsiMu IOy CKAIOTCS JIUIA, aTTECTOBAHHBIE JIJIsl pabOoThI ¢ COCy1aMu
MOJT JaBJ€HUEM, MpOILICAIINEe TPOBEpKY 3HaHUM  «[IpaBuia  TEXHHMYECKOM  SKCIUTyaTallu
ANIEKTPOyCTaHOBOK motpeduteneit » [ITODI1 u «MexorpacieBbix npaBwi 1o oxpane tpyaa ([IpaBmn
0€30MacHOCTH) MPH dKCIUTyaTanuu 3mekrpoycranoBok» (ITOT P M-016-2001 P/ 153-34.0-03.150-00),
UMeEIoIIKe paBo paboTaTh ¢ ANEeKTpoycTaHOBKaMu HanpsbkeHueM 10 1000 B u npomieaniie HHCTPYKTax
10 TEXHUKE 0€30I1aCHOCTH.

3.5.3 3ameHy, NpUCOEIUHEHNE U OTCOEIMHEHHE Npeodpa3zoBareseil OT MarucTpaiel, MoIBOAALIINX
JaBIICHUE, CIEAYeT TPOU3BOJAUTH IPH OTCYTCTBUM JAaBJICHHS B MAruCTPaSIX W OTKIIOUYEHHOM
JIEKTPUUYECKOM ITUTAHUMU.

3.5.4 IlogpeM w© omyckaHwe TpeoOpa3oBaTeNiell THUAPOCTATUYECKOTO JIABJICHHUS, CJEIyeT
MPOU3BOUTh IpPH OTKIIOYEHHOM HJIEKTPUYECKOM IHUTAaHHUM, BBINOJHSA TpeOoBaHUs 0€30MacHOCTH
paboThl HA OOBEKTE.

4 TEKYIIUW PEMOHT

4.1 IlpeobpazoBarend, AJii KOTOPBIX BBISIBIEHO HECOOTBETCTBUE TEXHUUYECKUM XapaKTEPUCTHUKAM,
yKa3aHHBIM B O3THKeTKe M N. 1.2 mpu NpoBEJEHMHM BXOAHOTO KOHTPOJIA WJIM TPU SKCIUTyaTallMu,
HaIpaBJIAIOTCS Ha MPEANPUITHE-U3TOTOBUTENb.

4.2 3anpemaercsi BHE MNPEeANPHUATUA-U3TOTOBUTEN pa3dupaTh IpeoOpa3oBaTeiy, NPOBOAUTH
I0pabOTKy MOHTa)Xka, a TaKXKe IMPOU3BOAWTH 3aMEHY JJIEKTPOHHBIX KOMITOHEHTOB, YYBCTBUTEIHHOTO
3JIEMEHTA U PEMOHT MpeoOpa3oBaTeneil.

5 XPAHEHHE

5.1 Xpanenue mnpeoOpazoBareneil TOHKHO OCYIIECTBIATHCS B YNMAaKOBAHHOM BHJE B 3aKPBITBHIX
MOMEIIEHHUSX (XPaHUIIUINAX).

5.2 JlomyckaroTcs CIeayIoue yCIOBUS XpaHeHHUS:

— Temnepatypa Bo3ayxa ot munyc 50 1o mroc 80 °C;

— OTHOCUTEJbHAas BIAXXHOCTh Bo3ayxa 10 98 % mpu temnepatype no 25 °C.

5.3 Bo3ayx B moMemieHuM IJIi XpaHEHHs] HE JOJDKEH COJEepKaTh MapoB KHCIIOT, IIENO4Yed U
JIPYTHX XUMUYECKU arpeCCUBHBIX CMECEH.

5.4 VYcnoBus xpaHeHus nmpeodpaszopareneit 6e3 ynakoBku — «1» mo 'OCT 15150.
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6 TPAHCIIOPTUPOBAHUE

6.1 TpancmopTupoBaHHE B 4YacTH BO3JICUCTBUS KIMMAaTHYECKUX (AKTOPOB BHEITHEH Cpeabl
noJpKHO cooTBeTcTBOBaTh rpymme 4 (JK2) TOCT 15150, a B yacTu BO3IEHCTBHS MEXaHUYECKUX (DAKTOPOB
JOJDKHO cooTBeTcTBOBaTh yeaoBusim JI 'OCT 23216.

6.2 TpancmopTupoBaHHWe IOHKHO TPOW3BOAUTHECS B YIAKOBKE MPEANPUSTUSI-U3TOTOBUTEIIS.
JlomyckaeTcsi TpaHCIIOPTUPOBATh NMPE0Opa30BaTEIN BCEMU BUIAMH HA3eMHOTO U BOJTHOTO TPAHCIOPTA Ha
TI00BIE PACCTOSIHUSA C COONIOJCHUEM MPaBWII, YTBEPKIEHHBIX COOTBETCTBYIONIMMH TPAHCIOPTHBIMH
BEJIOMCTBAMH.

7 YTUIMN3AIUA

7.1 Yrtummzanus npeobpa3oBaTeell MPOU3BOIUTCS B MOPSIKE, YCTAHOBICHHOM Ha MPEIANPHATHH-
norpeOuTene.

8 TAPAHTHUU U3I'OTOBUTEJIA

8.1 IloctaBuMK (M3rOTOBUTENb) TapaHTHUPYET COOTBETCTBUE IpeoOpa3oBaTelnieii TpPeOOBaHHSIM
TEXHUYCCKUX YCJIOBHH TPH COOJIOJCHUM TMOTPEOUTENEeM YCIOBUI OJKCIUTyataiuu (IpUMCHEHHS),
TPaHCIIOPTHPOBAHHMSI, XPaHEHHUS, MOHTa)Ka 1 SKCILUTyaTalllH, YCTAHOBJICHHBIX B HacToseM PD.

8.2 T'apaHTHpOBaHHBIN CPOK SKCILIyaTanuu npeobpaszoBateneii 3 (Tpu) roga ¢ MoMeHTa (1aThi)
npu€MKH peoOpazoBaTelis, yKa3aHHOTO B 3TUKETKE.

8.3 I'apaHTHIfHBIA CPOK AKCIUTyaTalliu MPeoOpa3oBaTENICH JUIsl ammapaTypbl >KeJIE3HOI0POKHOM
aBToMaTHKH, Tejaemexanuku u cBs3u (OKATC) — 5 (maAth) JieT ¢ MoMeHTa (maThl) MPUEMKH
npeoOpa3oBares, yKa3aHHOTO Ha 3TUKETKE.

8.4 T'apaHTHsi HE pacIpOCTpaHAETCS Ha NpeoOpa3oBaTeNid C HapylleHHeM IUIoMO (eciu oHa
npeayCMOTPEHA UCTIOMHEHUEM MTPeo0pa3oBartesis), a TakXKe Ha MPeoOpa3oBaTesH, MOIBEPIIIHECS JIFOOBIM
MOCTOPOHHUM BMEUIATEILCTBAM B KOHCTPYKIMIO MpeoOpa3zoBaresiell MM HMMEIOIIUE BHEIIHUC
TTOBPEXKICHHS.

8.5 I'apanTss HE pacmpoCTpaHseTCS Ha  DICKTPUYECKHA  COCIMHUTEIb, MOHTAKHBIC,
YIUIOTHUTETbHBIE, 3alllUTHBIC M APYTHe W3JCNus, a TakKe MporpaMMHOEe oOecrieueHHe, BXOISIINE B
KOMILIEKT TIOCTaBKH MPEOOpa3oBaTEICH.

8.6 T'apanTHiiHOE 00CITy)KHBaHUEC MPOU3BOIUTCS IPEANPUATHEM-H3TOTOBUTEIICM.
[TocTrapaHTuiiHBIA PEMOHT MpeoOpa3oBaTelieii MPOU3BOAITCS IO OTACILHOMY JIOTOBOPY .

9 CBEJIEHUS O CEPTU®UKALIUU
9.1 Tun npeoOpa3zoBateneil  maBneHus  usMmeputenbHbix  CJIB  3apeructpupoBan B

TlocynmapcTBeHHOM peectpe cpeacTsB uzMepenuit moa Ne 28313 u gomyiieH k mpuMeHeHUIo B Poccuiickoit
denepanuu.
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Ipuioxenune A
(obs13aTenbHOE)
YciaoBHoe 0003HaUYeHHe TPeoOpa3oBaTelieil JaBjeHUs U3MePUTEJIbHbIX

CtpyKTypHas cxema yciIoBHOT0O 0003HaueHUs IpeoOpazoBarenei

Ne 1 1213] 4 |5 6 7 8" | 9 10
IIO3UINNn
Tiprviep 1 |C/IB-| - | - | XXX- | - | RS485 | DXXXX-XXXX-XX | KXX | LXX | ATBP.406239.001TY
Tipnviep 2 |CJIB-| Ex-| M- | XXX- | - | RS485 | DXXXX-XXXX-XX | KXX | LXX | ATBP.406239.001TY
" JIeBATYIO, DECATYIO HU(BPHI TOMYCKACTCS HE YKA3bIBAT
""K00 nomyckaercst He yKa3bIBaTh

Homep no3unmu B

0003HaYCHUHT Conepxaime
1 Haumenoanwue cokpamernnoe — CJIB (cemeiictBo narunkos BUIT)
2 K00 ucnonnenus (Tabmuna A.1),
3 8U0 uzmepsiemozo oasnenus (Tabmuna A.2)
sepxuutl npeden uzmepsiemozo oasienuss (BIIN), MITa — B COOTBETCTBHH C PSAIAOM IO
4

I'OCT 22520 wu B COOTBETCTBUM € 3aKa30M

Koo cneyuanvrnozo ucnonnenus:

M(...) — 78 WCIOJNHEHUS C TePeHACTPAauBacMbIM JHAMA30HOM HM3MEPEHUS
«MHOTONPE/CNBHBIN», B CKOOKax ykaswiBaercs 3HaueHue BIIU
3aBOJCKOM HacTpoliku B MIla;

MA — MHOTOIIPEAEIBHBII ¢ aBTOMaTUYECKUM IIEPEKIIOYEHUEM JHAIa-30HOB

5 (Tompko s MpeobpazoBateneil ¢ U(POBBIM BHIXOJHBIM CHTHAIOM).

HE yKazaHo — Juis mpeoOpa3oBaTeneil ¢ (UKCHPOBAHHBIMHU MpEleaMH H3Mepe-HHUs
(«omHOTIpE NENBHBIIN).

P — HUCTOJIHEHHE NpeoOpa3zoBarTeneil ¢ BHIHECEHHBIM TPUEMHUKOM JaBIICHUS

PXX — HCTOJIHEHHE C HECTaHIApTHBIM 3HAYCHHUEM TMPEAeTbHO-O0MYCTH-MOTO
neperpyszounoro napineHus (XX — 3Hauenwe maienus B MIla) u
MOBBINIEHHON HAIEKHOCTHIO.

6 KOO 6bIX00H020 cueHana u aunuu (tabnuia A.3)
7 k00 mooenu (OyKBa U IEBATH WIH AECATH IU(D)

OykBa|  6uo snexkmponnozo bnoka (tTadbnuna A.4)

nepsasg nudpal ko0 kaumamuyeckozo ucnonnenus (Tadnuna A.5)

BTOpasd UPpa| k00 npedena donyckaemol 0CHOBHOU nozpewnocmu usmepenus (tabmuna A.6)

TpeThs WUDPa| k00 npedena donoanumenvHou memnepamyphoi nozpewnocmu (tTabmina A.7)

uerBepras mudpa KOO npucoedunuvmeﬂbuozzz pasvepa (MOHTa)XHOI YaCTH) [UISI COSANHEHHUSI C BHEIHEH
rupaBiayeckoii (ra3oBoil) JuHUeH U 3a3emiieHneM (Tabnuia A.8)

nsitast WAQPal ko0 euda unoukayuu 8v1xooHo20 cucnana (tadmuma A.9)
KOO COeOUHUmest 2NeKMpuieckKo2o U COSTMHEHHS C BHEUIHEH JTUHUEH CBsA3M (Tabuia

A.10)
BochbMas ubpal k00 epynnowl nulriesnazozawumsl 1o FOCT 14254 (tabanma A.11)

6 u 7 udpsl

nessTas, uudpa| Koo ouanaszona nanpaxcenutl numanus (Tabmumna A.12)

necaras uipa| ko0 epemenu ycmanoeKu 6vixooHo2o cuenana (Tabmmma A.13)

8 Koo xoncmpykmusnozo ucnonnenus. KOO qomyckaercs He ykassiBaTh (Tabnuma A.14) u
HPHU3HAK JIOTIOJHUTEIBHON TEXHOJIOTH4ecKoi mpupadbotku (H).

9 onuna kabens LXX (1enoe 9ucio KpaTHOE OJHOMY METPY, He MOXET MPEBBIIIATh
800 wm), yka3bIBaeTCsl TOJBKO JJIsl U3MIENHil ¢ KabeeM.

10 Obosnauenue mexnuuecxux ycnosui (TY)

Crpanuiia 14 u3 52 Ar'BP.406239.001-03 P3 C/IB RS485 20161202



ITponomxenue npunoxeHus A

Taonunma A.1— Koxucnomnenus npeodpazoBateneid. [lomyckaeTcss oMTHOBpEMEHHOE yKa3aHUE
HECKOJIbKUX 0003HaueHui (pa3aenenue uepes aeduc)

O6o3HaueHne
Hcnonuenue
(ro3mmms)
HE YKa3aHO OOIIETPOMEBIIIIICHHOE UCITOTHEHE
(HEeB3pBIBO3ALIMIIIEHHOE HCIIOTHEHHE)
BT2 HCIIOJIHEHNE, YCTONUNBOE K BO3IEHCTBUIO TEMIIEpATyphl pabodeii (M3MepseMoii) cpeIsl
(«BpIcoKOTEMMEpaTypHOe») oT Munyc 50 g0 miroc 200 °C
D50 KoHcTpyKTHBHBIE HCTIOTHEHHS IO Ta0apUTHO-NPUCOSANHUTEIBHBIM pa3MepaM Ipeoo-
pasoBareneit

Tadnuuna A.2— BungwusmepseMoro aaBieHus

Ob6o03HaueHne Bun uzmepsiemoro gaBieHUs
A rpeoOpa3oBaTeI a0COIFOTHOTO JTABICHUS
u npeoOpazoBaTesd U30BITOYHOTO AABICHUS
B peo0pa3oBaTelu aBICHUSI-Pa3PESIKESHUS
r mpeobpazoBaTen THAPOCTATHYECKOTO JaBiieHus (YPOBEHB KU IKOCTH)
pl| npeoOpa3oBaTEeIN PA3HOCTH JTaBJICHUH
B peoOpa3oBaTeIy Pa3perKeCHHsI

Taonuma A.3— Koa BEIXOIHOIO CUTHAJIA

Kon BrIxogHoM curHain IIpumeuanue
RS485 Hudposoit — dpopmar RS485 no —
npotokony ModBus RTU

Taodonuuna A.4— BuxsnekrpoHHoro 0j0ka

O6o3HaueHue

Bupn snextponHoro Giioka

D

¢ 1dpoBoii 00pabOTKON CUrHaNa

Taoxunoga A5 — Kox KIIMMaTHYECKOTO UCTIOJTHEHUS

Bun knmmMmaTuyeckoro [IpenenbHble 3HAUCHUS

Kon WCTIOTHEHUSI U KaTerOpHsI TEMIIEPaTypPbl OKPYKAIOLIET0 BO3AyXa
pa3MerieHus npH dKciuryatanuy, °C
1 —10...+50
2 YXJI3.1 —50...+50
3 —50...+80
6 -1...+40
7 V2 =50...+50
8 —50...+80
9 T3 —25...470
A YXJI3.1 —20...+80
B YXJ14.2 +15...435
Cc YXJI3.1 —40...+80
D YXJI3.1 —-30...+80
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ITponomxenue npunoxeHus A

Taonuma A.6— Koxnpenena nomyckaeMoii OCHOBHOW MTOTPENTHOCTH U3MEPEHUS

Kon [Tpenen nomyckaeMol OCHOBHOM HOTPEIHOCTH u3Mepenus, +Y,%

0,10

10,15

0,25

0,5

1,0

+15

1> Py/Pyax > 1/2 1/2 > Py/Pyyax > 1/25

o O~ WIN|F

0,25 0,17 + 0,052 - Pyyax/ Py

0,8

[MosHast mOrpenIHOCTh B Auana3zone Temmeparyp usmepsiemoi cpenbl 20 — 200 °C s ucnonuenust BT2

Taodonuuna A.7— Koanpenena JONOJHUTEIBHON TeMIIEpaTypHOH MOTPEIIHOCTH U3MEPEHUS

Kon [Ipenen TOMOIHUTENBHON TeMIIEpaTypHO# norpermHocty uaMepenus, %/(10 °C)

ITpu 3ToM BTOpas 1udpa o3HayaeT BMECTO IIpeesia JOIyCcKaeMOi OCHOBHOH ITOTPELIHOCTH
npezaes JoMycKaeMol CyMMapHOH MMOTPENIHOCTH H3MEPEHUS BO BCEM Jnana3oHe pabounx
TEMIIepaTyp npeodpa3oBaTeis

o

£0,10

0,15

0,25

+0,45

+0,05

OO IWIN|F

0,06 + 0,04:Py0/ P,

Tao6numa A.8— KoanmpucoeqnHUTENEHOTO pa3Mepa (MOHTKHOM 4acTh) AJIsl COSTUHEHHS C
BHEIITHEW THAPABINYCCKON (THEBMAaTHUYECKOM) JTMHUCH U 3a3eMJIICHUEM

Kon IIpucoenuHuTEIBHBIE PA3MEPHI

1 Irymep M12x1,0

2 Mryuep M20%1,5 ¢ aunmenem s coequaenns tuna 3 ucronHenue 1 mo 'OCT 25164

tynep M20%1,5 ¢ HummeneM Ui COeTUHEHHS TUNA 3 HCTIOTHEeHHe 1
o I'OCT 25164, ¢ anementom 3azemuienns mo I OCT 12.2.007.0-75
1 pe3b00oit M4-7H 11t BO3MOXKHOM YCTaHOBKH THJIPABINYECKOTO APOCCETS

w

Mrynep M12x1,5 ¢ Humnmenem

lrymep G ¥%2"-A

[rynep M10x1,5

KopposnonHocToiikast oTKpbITas MeMOpaHa co mrynepom M20x1,5

KopposnoHHocTOlKast OTKpbITas MeMOpaHa co mrynepom M36x1,5

dJraHIeBOE TOAKIIOUYEHHEM K TIpoIiecCy ¢ pe3nboit KY4”

[rynep M12%1,0 ¢ Hunmenem

tynep M12x1,25 ¢ Hunnenem

Tyuep M22x1,5 ¢ Humnmnenem

tynep M20%1,5 ¢ HumnmeneM yis COSTUHSHHS TUIA 3 UCTIOHEHUE 1
no 'OCT 25164 u ycTaHOBICHHBIM THAPABINYECKUAM JIpOCCETIeM

dranneBoe MoAKIIOYCHUE (MaorabapuTHBIN BapuaHT PeoOpa3oBaTels Pa3HOCTH JAaBJICHHN)

MarnorabapuTHBII BapuaHT IpeoOpa3oBaTess pa3sHOCTH AaBleHUH co mrynepamu M20%x1,5 ¢
HHITIETIEM

Htynep G %4"-A

rxX| I O T moOoaQm@ip|lolo/Nlo

HItynep M10x1,0 ¢ aunmenem
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ITponomxenue npunoxeHus A

Taonunga A.9— KoxBuga vHAUKAIMA BEIXOAHOTO CUTHAJIA

Kon

By mHaukanuy BEIXOJHOTO CUTHAJIA

0

0e3 HHINKALUU

Taodonuuna A.10 — Koa coequHUTENS IIEKTPUYECKOTO JJISt COSAMHEHHS ¢ BHEIIHEH JTMHUEH CBSI3U

Kon Tun coegunuTes IIpumeuanue

10 Briika 2PMJIT18b41115B1B

13 Buika 2PMI'JI18B4115E2 TepMETHYHBIH

14 Bunka 2PMI'J118B71111E2 TrepMETHYHBIN

15 Buika 2PMJIT186571111B1B

60 DIN 43650 A Buika DIN 43650A

92 Kabens ¢ MapKupoOBaHHBIMU I'pynma neiaesnaro3amursl 10 1P68 mo 'OCT 14254, nuamna3ox
BBIBOJIAMU TeMIIepaTyp okpyskatomieit cpenbl o munyc 40 no 80 °C
Kabenb, sxpaHUpOBaHHBIH B

94 HOJINYPETAHOBOM U3O0JISLINH C JlnrHa corylacoBbIBaeTCS IPH 3aKase, AUAa30H TEMIIEPaTyp
MapKUPOBAaHHBIMU BBIBOJIAMH U okpykatoieit cpenst ot munyc 40 no 70 °C
JpeHaKHOU TpyOKOoH, 4-pOBOIHBIN
Kabenp, 3xpaHupOBaHHBIN B

95 HOJINYPETAaHOBOM U30JISALINH C JlnuHa corylacoBBIBaeTCS IPH 3aKa3e, IUATA30H TEMIIEPATyp
MapKUPOBAaHHBIMU BBIBOJIAMH U okpyxkartoieit cpenst ot munyc 40 no 70 °C
JpeHaKHOU TpyOKOoH, 6-pOBOIHBIN

Taonuuna A.11 — Koa rpynms! neiesnarozamutsl mo [OCT 14254

Koz

O0o03HaueHne

1P54

IP68”

IP65

IP30

~N|o|joN|O

IP66

“ CTerneHp 3alIuThl OT npoHUKHOBeHUs TbUIH 1 Biaru no 'OCT14254-96, nyst npeoOpazoBareneit
THPOCTAaTUYECKOro aaBienus (¢ kompamu ucronnenus 94, 95 no Tabmuie A.10) mpu MakcUMaTbHOR
JIuHe norpyskeHus a0 250 M, npeobpazoBateneii ¢ kogom ucnonHenus 92 nmo tadbnuue A.10 - 10 m.

Taonuma A.12 — Kox ananazona HanmpspKEeHUH TUTaHUS

Kon Juana3on HanpsbxeHus, B
0 7-15
1 8-30

Taonuma A.13 - Kox BpeMeHH yCTAaHOBKH BBIXOJHOTO CHTHAJIA TIOCTIC BKITFOUCHHSI ITUTAHUS

Kon Bpewmst ycTaHOBKH BBIXOJHOTO CHTHAJA ITOCJIEC BKIIOUCHUS TUTaHUS, MC, He OoJiee
0 200
1 100

11 puMCUYaHUC— KO)I BPEMCHHU YCTAHOBKHU BBIXOAHOI'O CUTHAJIa YKA3bIBACTCA TOJIBKO JAJIA
npeo6pa3OBaTeneﬁ C ABTOHOMHBIM ITMTAHHUCM.
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ITponomxenue npunoxeHus A

Taonuma A.14 — Ko KOHCTPYKTUBHOTO HCITOJTHCHUS

Kon Martepuan MmeMOpaHbI Marepuaiibl, KOHTAKTUPYIOLLUE C Howmep pucynka
HU3MEPSAEMON cpesloi npunoxenus b

00 | Turanosslii ciuias BT-9 Turanoseiii cinas BT-9 o b.1,5.2,5.3,b5.6
o OCT 1.90006 OCT 1.90006. Cranp 12X18H10T

20 | TuraHoBsIi criaB BT-9 Turanoseii cimas BT-9 no b.13
o OCT 1.90006 OCT 1.90006. Cranp 12X18H10T

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

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

31 | Cramp 36HXTHO Cranp 12X18H10T b.11

02 | TuraHOBBIH CILIaB CO TuTaHOBBIU CIUIAB CO BTOPOILIACTOBBIM b.1
BTOPOTIIACTOBBIM ITOKPBITHEM MTOKPBITHEM.

Crans 12X18H10T co
BTOPOIUIACTOBBIM MOKPHITHEM.

03 | Crams 36HXTHO Cranps 12X18H10T b.7,B5.8
04 | Crans 316L Cranp 316L, crans 12X18H10T, Viton B.9

05 | Crams 316L Crans 316L b.16
14 | Cranb 316L Crans 316L, Viton b.14
24 | Cramb 316L Crans 316L, crans 12X18H10T, Viton b.12, b.15
34 | Crans 316L Cranp 316L, crans 12X18H10T, Viton b.13

[Tpumeuanue — CumBona «II» B KoJe KOHCTPYKTUBHOI'O UCIIOJIHEHUS UCIOIb3YETCs AJIs Ipeodpa3oBa-
Tesnel, paboTalIKX B KOHTAKTE C MHUILEBBIMU MPOTYKTaMU.

[Ipumep 3ammcu 0603Ha4YeHHE MpeoOpa3oBaTesied NP €ro 3aka3e W B JOKYMEHTAI[UH JIPYTOM
MPOJYKINH, B KOTOPOH OH MOXET ObITh IPUMEHEH:

— TpeoOpa3oBaTeNu sl U3MEPEHUs H30BITOYHOTO JIABJICHHUS C BEPXHHUM IpeesioM u3mepenus 1,60
Mlla, ¢ uudpoBsiM BeixoaHbIM curHagoMm RS485, ¢ uudpossiM b, knmumatuyeckoro ucnonneHus: Y XJI
Kareropuu pasmermienus 3.1, Ho st pabotel mpu Temmeparype oT muHyc 50 °C mo mmoc 80 °C,
MpeiesioM JOMyCKaeMOro 3HayeHWs NpuBeNEHHONW ocHOBHOM morpemHoctn 0,5 %, mnpenenom
JIOITYCKaeMOT0 3HAYCHHUS JOIMOJHUTEIBHON TemrepaTypHoi norpemHocta 0,15 %, co mrynepoM tumna
M20x1,5, coemmautenem tuna 2PMJI18B4III5B1, komom crenenu 3ammthl IP65 mo I'OCT 14254,
HampspkeHueM nutanus (—15 B, marepuanom meMOpaHbl M MOJIOCTEH, KOHTAKTUPYIOLIUX C U3MEPSAEMOil
cpenoit — tutaH, ctanb 12X18H10T — obo3nauarorcs:

CJIB-U-1,60MIIa-RS485-D3422-0105-0-K00 AI'bP.406239.001TY

— mpeoOpa3oBaTeNid C pPa3sHECEHHBIM NPUEMHHKOM JaBICHHS JUII W3MEPEHUS H30BITOYHOTO
naBieHus: ¢ BepxHUM npeaenoM m3mepenus 1,00 MIla, ¢ uudpoBeiM BeIXOAHBIM curHaiom RS-485, ¢
mudppoBeiM OB, kmuMmatudeckoro ucnoiHenus: Y XJI kareropuu pasmenieHust 3.1, HO A paboThl Tpu
temneparype oT muHyc 50 °C mo mmoc 80 °C, mpemenoM IOMyCcKaeMoro 3HAYEHUS TPHUBEIEHHON
ocHOBHOU morpemHocTH 0,5 %, npeaenoM J0mycKaeMoro 3HaueHUs OTOJHUTEIBHON TeMIepaTypHOi
norpemHocTH 10,15 %, 6e3 mrynepa, kogom crernenn 3anmThl |IP65 mo 'OCT 14254, manpsikeHueM
nutanus 8-30 B marepuanmoM MeMOpaHBI M IMOJIOCTEH, KOHTAKTUPYIOIIMX C WU3MEPSIEMOH cpemaoil —
TUTAHOBBIN CIJIaB — 0003HAYaIOTCS:

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

Tabnuna A.15— Bapuantsl nepeHacTpOHKU TPEXIPEAENbHbBIX TpeoOpa3oBareneit

[IepBrrit
BN MTa | ©025 | 006 | 016 | 025 | 10 | 25 | 60 | 250 | 600 | 1000
Bropoii
BIM MIa | ©016 | 004 | 01 | 016 | 06 | 16 | 40 | 160 | 400 | 600
Tperui
BITH, MITa 001 | 0025|006 | 01 | 04 | 1,0 | 25 | 100 | 250 | 40,0
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puaoxkenne b
(obs13aTenpHOE)
I'abaputHbie yepTexu CAB

m 3
21 _ 2
S27
/’ A
ol T
—
< n =

o )

N —

2 Y J—

J !
OTBeTHas 4acTh COEUHUTENS U JIMHUS CBSA3H HE NIOKa3aHbI
1.  Pasmeps! s cipaBok
2. MoMeHT 3aTsKKM Y yCTaHOBKe IpeoOpaszoBarens — He 6osee 60 H-m
3. CoeauHMTENN MOKa3aHbI YCIOBHO
4.  Tun coenuHUTENs, JUIMHA U BEC B 3aBUCIMOCTH OT UCTIOJIHEHUS
5. Macca =e 6onee 0,25 kr
Wcnonnenue narunka (KO Auara3oHa HANPsHKCHUH TTHTaHUs) L, mm
0 95
1 105

Pucynok b.1 — TabaputHblli uepTéx mnpeoOpa3oBaTesnell M30BITOYHOTO JAABIEHUS C KOAOM

MIPUCOEANHUTETHHOTO pazmepa 2 no tabnuie A.8 u kogom KoHcTpykTHBHOTO McnonHeHus KOO, KO2 mo
TabOimuue A.14
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IIponomxenue npuinoxenus b

.2 m 3
S22

M12x1
~

|

|

|
K40

A
Y

- 70

OTBeTHAsA 4acTh COCAMHUTECIIA U JIMHUHN CBA3U HE ITOKa3aHbI

IpumMeuaHnus4
Pazmeps! 11 cipaBoK.

MoMeHT 3aTsKKH TIPU YCTaHOBKe MpeoOpasoBareist — He Oouee 22 H-m.
CoenuHUTEIb TOKa3aH YCIOBHO.

Tun coequHUTENS, JUTMHA U BEC B 3aBUCHMOCTH OT UCTIOJIHEHHUSL.

Macca, r, He 6onee 0,15.

OB wWN P

Pucynok b.2 — T"abaputHbiii uepTéx mpeoOpazoBaTeneil ¢ KOJIOM MPUCOSINHUTEIHHOTO pasMepa 1
o tabnuie A.8 u kogoM koHCTpyKkTUBHOTO HcnonHenus KOO mo Tabnume A.14
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IIponomxenue npuinoxenus b

120 - 75 |
l . [ I . |
| | ! I i ’ |
o ] | | I . !
~ Il- el | | . -'I S |
1
F= ' ! i = !
| ! | I
| | | '
Bbsok anexTpoHuku
X1
Kon1. Ilens
e 1 |+UPIT
e— 5 [+UPIT
= 3 ov
= 4 |0V
= 5 |DATA-
a —{  |DATA-
5 =1 7 |DATA+
o = g |DATA+
© — 1g|GND
E‘ = 19| GND
i
236 () X2 X1 X2 X1 =
5‘; Kon1l Ilenk Hene Ko I Kout. Iene Hent Kourt 5
— | | PI- Pl- 1 » * 1 [Pl Pl l == =
: g =12 [ Pl P | | . P Pl-_| 2 =
~ : H = 3 | +5A +5A | 3 — 3 [ +5A +5A | 3 =
5 : 0 R 4 [ +5A +5A | 4 1 | | | 4 | +5A +5A | 4 = S
: N — 5 | Pi+ Pl+ | 5 * » 5 | Pl+ Pl+ | 5 |
|
i — . = 6 Pl+ Pl+ 6 —T I | L 6 | PI+ Pl+ [ E
i = 7 AN2 AN2 7 7 L AN2 AN2 7
i — g | ANZ ANZ | g | \9/ L g | AN2 AN2 | 8 1= g
' = 0 GND GND 9 —_]- d 9 | GND GND 9 = o,
265 =— 19| GND GND | 10 L] 10 | GND GND | 10 = =
IIpuéMHUK naBieHus CxeMa coeqMHEHNH
Pucynok b.3 — T'aGaputHslii yepTéx mnpeoOpa3oBaTeneil ¢ BHIHECEHHBIM MPHUEMHHUKOM JaBICHUS
ucnomaenust KOO o tabimme A.14
o
g 1 - - -H--lEH-& % HaspaueHe BREODE
S = e HEETEIT | Eromea) 2ETVI]
1 +1I
2 ov
3 |Data-
198 4 D&t&+
Pucynok b.4 — TabGapurtnbliii yepTé&x mnpeobpazoBateneid koHcTpykTuBHOro ucnonHenus K01 mo

tabmuie A.14
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IIponomxenue npuinoxenus b

64

I_\__Q_Z'U'x 1,5
=l
[ ]
rS
|

X2

140 max --32—7--

Hasunauenue BbiBoioB coequuutens X1, X2 (posetku) TJBP8C 53-04 5321-S

KonTakr Ienb
1 OOmumit
OO0mui
+Unurt
DATA+
DATA-
+Unut
+Unut
OOmwmit

O|NO OB |WIN

1 2 34 5 6 7 8

Pucynok b.5 — T"aGaputHsIiii uyepTéx mpeodpazoBaTens ¢ KOJOM 3JekTpudeckoro coeaunutens 01 mo
tabmuue A.10
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IIponomxenue npuinoxenus b

Mapxupobxa
o —— = — ——- )
N AN

¢35

N

Mpoyuruua gag
S27 Kpela€HuUg Impoca

185max L 30

\Bamummm KOATIaUEeK

IIpumMeuaHnus4

1 JIns mpOMBIBKY IIPUEMHOTO OTBEPCTHS CHATH 3allIUTHBIA KOJIITAYOK.

2 PekoMmeHnmyeTcss MCHONB30BaTh TPOC IS 3aKpeIUICHHS B paboyeM IIOJIOKEHWH, a TaKkKe MoabeMa U
OTIyCKaHWS.

3 [Ipu HEOOXOAUMOCTH HCIIONIE30BAaHUS TPOCa JJIs MOJHSATUS U OMYCKAaHHUS MPEoOpa3oBaTelis, 3aKPEIUTh
TPOC 32 MPOYIIHNHY.

4 JlnuHA IPUCOSAMHUTEIHLHOTO Kadems L B 3aBUCHMOCTH OT UCITOJTHCHHUS.

IIBeT mpoBoja + IBET HAKOHEYHUKA Ilenb KonTakt
KpacCHBIN + OenbIi +Unut 1
Oelblil + OembIi Oo6munit 2
3€JIEHBIN + OCNbIi Data— 3
CUHUH + OeIbIi Data+ 4
AKENTHIN + YEPHBIN OKpaH —

CooTBeTcTBME  Ha3HAUEHUS  BBIBOJOB  pa3béMa  MPOBOAAM  HKPAHHMPOBAHHOTO  Kabems
nmpeoOpa3zoBaresiell THAPOCTATHUECKOTO AaBieHus (ncnoiaaenue 94 mo tabuie A.10)

I[BeT mpoBo/a + 1IBET HAKOHEYHUKA Iemnb Konrakt
KpacHBIN + OesbIi +Unur 1
Oemblil + OenbIit OOmuuit 2
3eJEHBIN + OeIIbIH Data— 3
CHHUH + OeJIbIi Data+ 4
JKENTRIN+ OeNbIit Data— 5
4EpHBIH+ OeIbIi Data+ 6
KENTBIN + YEpHBIN OkpaH —

CooTBeTcTBME  HAa3HAUYEHHUs BBIBOJAOB  pa3béMa MPOBOJAM  HKPAaHHUPOBAHHOTO  Kabens
mpeoOpa3oBaresiell THAPOCTATHUECKOTO AaBieHus (ncnoiaaenue 95 mo tadmuie A.10)

[Ipumeuvanus:
1. Jlomyckaercs 3a3eMIISITh SKpaH MPUCOEAMHUTENILHOTO KaOes.
2. JlomyckaeTcs UCTIONB30BaHNE HAKOHEUHUKOB TOJTy0O0T0 I[BETa BMECTO OEBIX.

Pucynox b.6 — T'abaputHblii uepTéx mnpeoOpa3zoBareneid THIPOCTATUYECKOTO JABICHHUS C KOJOM
NPUCOCIMHUTENFHOTO pasmepa 2 (mo Tabmune A.8) u komom koHcTpykTuBHOro ucnonHenus KOO (mo
tabnuie A.14)
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IIponomxenue npuinoxenus b

Coedurumens nokazax yciobHo

[l [ ]

N | \

—

> _1H _ _ _ = = _ | .
2

=

\\ {
\Szi 105max
11 puMedYaHUC— BunT 3a3emiieHus OTCYTCTBYCT
Pucynok b.7 — TabGaputhblii uepTéx mnpeoOpasoBareneii W30BITOYHOTO [aBICHHUS C KOJOM

MPUCOCTUHHUTEIBHOTO pa3mepa A (mo tabmuie A.8) u kogoM KOHCTpykTUBHOTO HcnoyHeHuss KO3 (mo
tabmuie A.14)

(oedunumens noka3saH ycrobro

— — @
"rll — | \
" - e
< S| - s - - - - - - -4— -
RN -
T [L
e ) / a |
25 /
§=27
14 0max

IlpuMedanue— BuHT 3a3eMJIeHUS OTCYTCTBYET.

Pucynox b.8 — TabaputHblii 4epTéx mnpeoOpa3zoBaTeneil H30BITOYHOTO MaBICHHS C KOJAOM
NPUCOETUHHUTENBHOTO pasmepa 9 (mo tabmuie A.8) u kogoM KoHCTpyKTHBHOrO ncnoiaHenus K03 (mo
tabmuie A.14)
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[Iponomxenue npunoxenus b

CoeduHumens noka3aH yc/1obHo

f J B -
N \
-
syt -1 +1
™~
by

\ - -
NElD
25 S=27
120 max
IlpuMedanue— BuHT 3a3eMJIeHUS OTCYTCTBYET.
Pucynox b.9 — TabGaputhblii yepTexk mpeoOpazoBaTesieid W30BITOYHOTO, a0COIIOTHOTO JABJICHUS C

KOJOM TMpHcoeauHuTensHoro pasmepa 1, 2, 6-8, C-F, K, L mo Tabmune A.8 u komom
KOHCTpYKTHUBHOTO HcnoiaHeHus: KO4 mo tabnuie A.14
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IIponomxenue npuinoxenus b

A

Maxcumansasiii BIIH, xI1a A, MM, He Ooiee B, MM, HE Gonee Kom xoncTpykTHBHOTO
HCIIOJTHCHUA
>1,6 178 134 K21
1,6 232 190 K31

IIpumeuaHnus

Pa3meps! u1st cripaBoK.

DNeKTPUYECKHU COSANHHUTEIb TOKAa3aH YCIOBHO.

Macca npeodOpasoBarens He 6osee 4,2 kr (ucnonnerue K21) u 9,8 kr (ucnonnenue K31).
BUHT 3a3eMJICHUS OTCYTCTBYET.

A WN P

Pucynox b.10 — TabGaputHbiii ueptéx mpeoOpa3oBarernell M30BITOYHOTO IABIICHUS, Pa3peKEeHUs,
JIaBJICHHUS-PA3PEKEHUST C KOJIOM MPUCOCIMHUTENFHOTO pasmepa B (mo rtabmume A.8) u kojom
KoHCcTpykTUBHOTO HcnonHenus: K21 u K31 (mo tabnuie A.14)
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IIponomxenue npuinoxenus b

CoeduHumens Noka3aH ycaobro

178 max
L

134 max

—

rvs] @18,3H12 \ K1/4"TrocTéin-52

Ilpumedanus
Pasmeps! aiist cipaBok.
DNEKTPUIECKHUI COSTMHUTEIh IIOKa3aH yCIOBHO.
Macca npeoOpazoBarens He Ooiee 4,2 KT.
BuHT 3a3eMiieHHs] OTCYTCTBYET.

A wWN P

Pucynox b.11 — T'aGaputhblii ueprex mpeoOpa3oBaresneil aOCONIOTHOTO JaBIICHUS C KOAOM
MIPUCOCTMHUTEILHOTO pa3mepa B mo tabnuie A8 m kogoM KOHCTPYKTHBHOTO mMcmoiHeHus K21 mo

tabmuie Al4 npunoxxeHust A
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Pucynok b.12 — TabaputHbiii uepTé&x mpeoOpa3oBaTesied pa3sHOCTH JaBICHUH C  KOJAOM

MPUCOCTUHUTENBHOTO pa3mepa H (o tabiuie A.8) M KOJOM KOHCTPYKTHBHOTO ucrosiHeHnus K24 (mo

tabmuie A.14)

Copdwiimons Rowd 30K prasiue
.'

S - o '/

L

————
Kop snextpuueckoro coequnutens no tadbauie A.10 L, MM, He OoJiee
1X, 60, 80 185
91, 92 192
ITpuMedanue— BUHT 3a3eMJIeHUS OTCYTCTBYET.
Pucynok b.13 — T'abaputnblii yepTé&x mnpeoOpasoBarenell M30BITOYHOTO MABJICHUS, pPa3peKeHHS,

JaBIICHUS-pa3pexeHus ucrnoaHenus BT2 ¢ kogom npucoeauHuTebHOro pasmepa 2 (mo tabimuie A.8)
U KOJIOM KOHCTpyKkTHuBHOTO Mcnonaenus: K20, K34 (no Tabnuue A.14)
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IIponomxenue npuinoxenus b

Coedusuments noKa3aH yoagbxo
T

27 |
7
| —
n
A ]
|

o 17 17
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= =

HcnonHeHus ¢ K0JOM 3JEKTPHUECKOTO COETMHHUTEINS 1O Ta0JI. L, MM, He Oonee
A.10
1X, 60 95
92 102

11 puMe4dYaHC— BunT 3a3emiieHus OTCYTCTBYCT.

Pucynok b.14 — TabGaputHblii uepTéx mpeoOpa3oBaresicii M30BITOYHOIO JABIICHUS, Pa3peKCHUS,
JIABJICHUA-PA3PEKEHUsT C KOJOM MPUCOCAUHHUTENbHOTO pasmepa 2 (mo Tabmune A.8) u Komom

KOHCTpYKTHBHOTO rcnoiaHenust K14 (mo tabnune A.14)

o ©

=] V4
] s
Mé-6Hx 10,/ 3
MonoxeHue Jaikeqd NoKgIaHa y‘rﬁa.‘?ﬂﬁf
|
|l|'
| (11
! | P85
#88
/ ane o A
| | /D ?)
= AT
= | / =
LA @
\Ez‘/ \
=
8

IlpuMedanue— BuHT 3a3eMJIE€HUS OTCYTCTBYET.
Pucynok b.15 — TabaputhHblii uepTéx mnpeoOpa3oBareieil pa3HOCTH JaBICHUNW C KOAOM

npUcOeMHUTENBLHOTO pa3mepa G (mo tabnume A.8) M KOIOM KOHCTPYKTHBHOTO mcnoiHeHus K24 (mo

tabmuie A.14)
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IIponomxenue npuinoxenus b

r g
-

78 max [

2505

A

HpI/IMe‘{aHI/IC - I[J'II/IHa MPpUCOCAUHUTCIBHOT'O Kabeng L B 3aBHCHMOCTH OT 3aKa3a.

Pucynok b.16 — T'aGaputHslii yepTex mpeoOpazoBaTeneil THAPOCTATHUECKOTO JaBIEHUS C OTKPBITOM
MpUEMHOW MEMOpaHOH, KOJAOM MPHCOEeTMHUTEIBHOTO pazmepa D50 mo Tabnume A.1 1 K0OZOM KOHCTPYK-
tuBHOrO ucroiHenus K05 o tadimune A.14.

BuixadHou paiber nokasay (oaobne

N
Y || Y I N B

B

!

[ max
Ko anexrpuueckoro coeauuuTens mo tadmuie A.10 L, MM, He Goliee

1X, 60 80

91 86

Pucynoxk b.17 — Tabaputhblii uepTéx mpeoOpa3oBareneil ¢ OTKPHITOW MeMOpaHOW H30BITOYHOTO

JABJICHUS C KOAOM MpHCOeAMHHUTEIbHOro pasmepa D50 mo Ttabmmme A.l, KOZOM 3JIEKTPUYIECKOTO
coequunutens 1X, 60, 91 mo tabmuue A.10 u komoM KoHCTpykTHBHOro wucnonHeHuss K05 mo
Tabimie A.14.

Homep koHTakTa pa3bema (I[BET MPOBOAA) ISl HCTIOTHEHHS 3JIEKTPUUECKOTO
Lenn coeuHUTEN 1Mo Taor. A.10

10,13 60 91,92 94
+Unut 1 1 Kopuunessblit KpacHhblii + Genbrit
OO0t 2 2 benbrit benpiit + Genbiit
DATA- 3 3 YepHsiii 3enéublii + Oenbli
DATA+ 4 L Cunuit CuHuii + 6enblif
OKpaH - - - Kéntolit + uépHbIi

[Ipumeuanue

MapxkupoBka ucnonHenus 94 o6o3nadena kak et npoBoja + I[BeT HakOHEUHHKA.
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IIponomxenue npunoxenus b

Lens Howmep koHTakTa pazbemMa AJis UCIIOTHEHUS
anekTpudeckoro coeauantens 14,15 mo t1a6n1.A.10
+Unurt 1
OO0muit 2
DATA- 3
DATA+ 4
— 5
ITepembluka MeKIy BbIBOAAMHU 6 1 7 6
7

ITepeMbruka Mexay BeIBOJAMU 6 1 7

Pucynok b.18 — CooTBeTcTBHE 1IeTIell KOHTAKTaM 3JIEKTPHUECKUX Pa3beMOB U IIPOBOIAM Kabers
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Ipuioxkenune B
(obs13aTenpHOE)

Cxema 11 onpejie/ieHUsI METPOJIOTMYECKMX XapaKTePUCTUK NMpeodpa3oBareJiei

O3/]

P M
s | [P ! 1§01
| nl
] I
o
* %18 + ® @ IIKC

~220B, |

O3] — o6pa3noBblii 3aJaTYNK JABICHUS UM MAHOMETP I'Py30IOPIIHEBON B COOTBETCTBHUHU C

npuiioxenuem E;

[TP — npoBepsiemblii TpeoOpa3zoBaTesb JaBICHUS U3MEPUTEIBHBINH,
HNIT — ncToyHMK MATAHU,

[T — npeobpazoBaTens HHTEPPEICOB,;

[NIKC — npuéMHHK KOJOBOTO CUTHANA,

KTX — xamepa Temna u xosoza,

K1, K2 — coenuHuTenpHbIE KAOEIH.
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IMpuiaoxenne I

(pexoMenmyemoe)
CxeMa BHEIIHUX JIEKTPUYECKUX cOeuHeHuil mpeodpa3oBaresieil C/IB

WO 0T1

(4. |
N +VIvVd
HI9HAIA1IHdOWEH VIVd
BHHIIFRT AD
qrraregosedgoad]| Ldas
4 +vivd
HITHIIoLUdoWEH Viva
EUHOIrgRY AQ
qrroredosedgoad] | Ldi
! +VIVd
HITHIIOLHdIWEH VIvd
EUHAITGRT A0
qrraregosedgoad]| Lidi

AD

LIdN+

EHUHRLIHI
Morrq

WO 021
£ |

+V.IvVd

“v.ivd

_\,Ed@mz
_

AD

L ——

LIl

0TSYINVAVv

S8FSYU-CelsSd
goouapdorHu

qararegosedgoad] ]

1dot NOD

doroiqumon
HgHAIeHOIdI |

npeoOpa3oBareneM HHTEpEHCcOoB

i CIB ¢

SJICKTPUYCCKUX  COCAUHCHHNU

I'.1.Cxema
RS232 - RS485 ADAM4520

Puc.
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IIponomxenue npunoxenus I’

moowInEad aRHIYDHANGSW 7Y 1Y
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Puc. I'.2.Cxema snextpuueckux coenunenuit C/IB ¢ AnyBus Communicator

RS232 - RS485 ADAM4520
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IIponomxenue npunoxenus I’
Pexomenryemast cxema 3J€KTpUYECKUX COSAMHEHUH npeoOpa3oBaTesiel rMIpOCTaTHYECKOrO JaBJICHUs C
KOJIOM 3JICKTPUYECKOTO coeuHUTENs 95

Puc. I'.3.CxemMa 3JIeKTpHUECKUX COSAMHEHUI MpeoOpa3oBaTesied THAPOCTATHIECKOTO TaBJICHUS ¢ KOJIOM
anekTpuueckoro coequnutens 95 (ocraaproe cM. puc. I'.1 uu I'.2)
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IMpuioxenne /|
(crrpaBouHOE)
I'aGaputHble pa3Mepsl LITYHEPOB AJs NOAKIIOYEHUS] K MAarucTpaau AaBJIEHUS] U MOHTAKHBIX
THE3N

‘ Kopx
, =L B A b C | mpucoeAnHHUTENILHON
‘ 4acTu
! M20x1,5 20 5 6 2,39FH
| ' M12x1,5 12 3 5 6
| I GY." 21 5 6 7
1 M12x1 12 3 5 C
Q M12x125 | 12 3 5 D
s M22x1,5 18 3 10 E
- - GY" 12 3 5 K
M10x1,0 10 2 3 L
) F 12,8y
P
NG d dl [ d2 [ L [ L1 | L2 Kox
‘ } — d \\ TIPHCOEIMHU
. T. YacTH
b 71 M20x15 | 7 | 12 | 24 | 18 | 35 | 239FH
0 TA . MI12x15 | 6 | 75 | 14 | 10 | 35 6
pnll Y GY" 7 | 12 | 24 | 18 | 35 7
v 32 /L 1 //j ’ 1 M12x1 6 75 | 14 | 10 | 35 [
' 7 M12x125 | 6 | 75 | 14 | 10 | 35 D
- 74 ' M22x15 | 11 | 16 | 20 | 16 | 35 E
i GYa" 6 | 75 | 14 | 10 | 35 K
M10x1,0 | 35 | 60 | 13 | 8 | 25 L
g

IIpumeuanus

1 Pa3mepbl B MHJUIMMETpaxX

2 VYcwiue 3aTArMBaHMS TPU YCTAHOBKE HAa MarucTpallb JABJICHHUS HE JOJDKHO mpeBbimiath 60 H-m mis
MPHUCOCIMHUTENBHBIX pazMepoB M20x1,5, M22%x1,5 u G¥%" u 22 H-M — 111 OCTalbHBIX.

Pucynok J[.1 — I"abapuTHbIe pa3Mephl MTYIEPOB U PEKOMEHIYEeMbIe MOHTa)KHBIE THE3TA IS YCTAHOBKH
npeoOpaszoBareneil ¢ Kogamu NPUCOeTUHUTENbHOM yacTh 2, 3, 6, 7, 9, C-F, H, K, L no Tabaume A.8
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IIponomxenue npunoxenus [l

] Kon
B A b C TIPUCOETNHUTEITHHOMN
' 4acTH
M12x1,0 27 19 | 87 1

IIpumeudanus
1 Pa3mMepsl B MUILTUMETPAX
2 Ycwiue 3aTATHBaHUS MPU YCTAHOBKE HA MaruCTPasib IaBICHUS HE OJDKHO MpeBbImaTh 22 H-m.

Pucynok J[.2 — INabapuTHbIe pa3Mepsl mTyIepa Ipeodpa3oBaTeieii ¢ KOJIOM MPUCOSIMHUTEILHOW YaCTH
1 o Tabimue A.8

- s o

WA 70 - o
hoA i~ T fo oy
W0 X P @, L/

Pucynoxk /1.3 — T'abapuTHbIe pa3Mephl HITyIlepa mpeodpa3oBartelieii ¢ KO0M IMPUCOCTUHUTEILHON YacTH
A 1o Ttabnure A.8

N
| 832
MiOx15-6g
Pucynok /.4 — T'aGapuTHble pa3mepsl MITyIepa IpeoOpa3zoBareieii ¢ KOJOM MPUCOSAUHUTEIHHOU

yactu 8 o tadiuue A.8

Crpanuiia 37 u3 52 AI'BP.406239.001-03 PD C/IB RS485 20161202



[Iponomkenue npunoxenus /|

Kon
d A D | npucoemuHUTETBHOM
qacTu
! M12x1,0 9 27 1
! M10x1,5 18 | 24 8
M36x1,5 15 41 A
Pucynox JI.5 — PexomeHnayemble MOHTaXHBIE€ THE3la JUIsl MpeoOpasoBaTesiel ¢ KoJaMu

MpUcoeaNHUTENbHOM YacTu 1, 8, A mo Tabnuie A.8

b 4
T'ne:
1 - Kopnyc npeoGpa3zoBaTens 1aBieHuUS,
2 — YIUIOTHUTENbHAs NPOKIAJIKa,
3 —Xowmyr;,

4 —TlepexoaHoii maTpyOOK MJIsl yCTAHOBKU Ha OOBEKT.

Pucynok /1.6 — Ilogkmtouenue mpeoOpaszoBaresisi ¢ KOJAOM MPUCOSAMHUTEIBHOTO pasmepa D50 mo Tab-
muue A.1 gepes coepunurens «Tri-Clamp2» ¢ npokinaakoi K 00BbeKTy.
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Ipuioxenne E
(pexoMenmyemoe)
VcraHoBKa mpeodpa3oBaTesieii THAPOCTATHYECKOTO TABICHHS B KOJIOIIIE HIIH EMKOCTH

AR
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Ipuioxkenne 7K
(pexoMenmyemoe)
IlepeyeHb cpencTB M3MEPEHUs M HCIIBITATEILHOTO 00OPY/I0BAHUS

Knacc Tounocty,
HaumenoBanue Tun IOTPEUIHOCTD Ko. [Ipumeuanue
W3MEpEHUs, INANTa30H
+0,12% Jns uamepenus
Bonbr™meTtp B7-40 0,01 mB-1 xB; 1 HanpsbkeHus 110 1 kB;
0,01 MmxA-2 A TOKa J10 2 A
HNcTouyHUK MUTAHUS +0,5%:;
b5-8 1
IMOCTOSIHHOT'O TOKa or 0 10 50 B
M4101 1 C u3mepuTeabHbIM
MerommeTp (M4103/3) ’ 1 | HanpsDKEHHEM HE
TOCT 23706 or0 10 500 B wence 500 B
Maunometp MII-60 2 0,05 %:; s uamepenust
rpy30IMOPITHEBOM paspiia or 0 1o 1 MIla 1 nasienus 10 1 Mlla
I'OCT8291-83
Maunometp 1\;[)1;[3—;({)2([)212 10,05 %j; 1 s uamepenust
IPy30IOPITHEBOI TOCT 8291 ot 0 1o 10 MIla nasaenus 1o 10 MIla
Marowmerp MIL-2500 1 14 55 06: o1 0 70 100 Jlna m3mepeni
Fpy30MOpIIHEBOf 2 paspsiia MIa 1 | naBmenus go 100
I'OCT 8291 MIla
Jlns ycranoBieHus
OGpa31oBbIit 1'1(;?;[6-;%2-18)1— 0,1 %; { | MembITaTenbHoro
3aJIaTYUK JIaBJIICHUS ' ot 0 mo 1 MIla JTaBJIICHUS
M1000-HC-10
ot 0 mo 1 MIla
ot 0 no 2 MIla; JIyist ycTaHOBJICHHUS
Kamu6parop +0,025 % ot UCTIBITATCIILHOTO
JIABJICHUS C DPI605 MU3MEpSEMON BETMUNHBI 1 JaBJICHUS
BHYTPECHHHM (3-100 % muamasona); ot 0 no 2 MIla
moysem Jo 2 Mlla +0,025 ot 1N
(0-3 % nuana3zona)
KannGparop- ot 0 mo 3,5 MIla; JIns1 ycTaHOBIIEHUS
DJIMETPO- +0,025 % ot HUCHBITATEIILHOT'O
KOHTPOJLIEP - 1
JaBeHN WHPOBOH rmackalib HU3MEPSIEMON BETUINHBI nasnenus 0-3,5 MIla
(0-100 % nuamna3ona)
[TepcoHanbHBIM
KOMIIBIOTED,
npeoOpazoBaTelb
USB-RS485 mm 1 Mré%"gl’g‘\“/“éie
CII13301 '
npousBojacTea 3A0
«HIIK BUII»

[Ipumeuanue—Jonyckaercs NpUMEHEHHE JPYTUX CPEICTB U3MEPEHUS U UCTIBITATEIIHLHOTO
000pYIOBaHUs C AHAIOTUYHBIMU WJIN JTYYIIUMU TEXHUYECKUMU XapaKTEPUCTUKAMH.
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Hpuiaoxkenne U
(obs13aTenpHOE)
IIpoTokoJ 06MeHa nmpeoOpa3oBaresieii Ha ocHoBe nmpoTokosa MODBUS RTU

1 Onucanue nmporokosa ModBus RTU

1.1 TIporokon ModBus RTU (manee ModBuS) ompenenser CTpyKTypy COOOLICHWI, KOTOpas
WCTIOJNB3YeTCSl W PACIO3HACTCS YCTPOWCTBAMH, TOJKIIOUYEHHBIMH K KaHAy Tepeaadd JIaHHBIX
(MarucTpaau WM JMHUU CBSI3H).

1.2 ModBus ommceiBaeT crmocod 3ampoca yCTpOHCTBOM JOCTyIMa K JPYTHM YCTPOMCTBaM, CIoco0
OTBETa Ha 3aMPOCKI, METOJIbI ONPEIEIICHUS OIINOOK U PEAKIIUU Ha OIIHOKH.

1.3 ModBus ycranaBiuBaet, Kak yCTPOMCTBA paclo3HAIOT MpeAHa3HAYCHHBIC IS HUX COOOIICHHMS,
OTIPEACIISAIOT TPEINUCAHHBIE MM JCHCTBUS, BBIICNSIOT JaHHbIC WM WHOOPMAIMIO W3 COOOIICHUH, a
TaK)ke KakK yCTporcTBa (GopMUPYIOT GOpMAaT OTBETHOTO COOOIIICHUSI.

1.4 ModBus mpearmonaraeT 0JHO aKTUBHOE (3ampalllMBarollee) YCTPOWUCTBO B JHHUM (MacTep —
Master), koTopoe MOKET OmpallMBaTh MHOKECTBO ITACCHBHBIX MMOJYMHEHHBIX ycTpoiictB (Slave),
oOpainasch K HUM 10 YHUKAITHHOMY B JIMHUU aJIpecy.

1.5 Cunrakcuc komana ModBuUs mo3BossieT agpecoBats 247 yCTPONCTB, MOAKIIOYEHHBIX K JTHHHH.
OrpannyeHue aapecHOro mnpoctpancTBa (247 BMecTo 255) MPUHSATO IS BO3MOXKHOCTH peasd3alluu
JIOTIOTHUTEIBHBIX ()YHKIIMOHATBHBIX BO3MOXKHOCTEH (TTOMCK yCTPOMCTB, MOUCK HOBBIX YCTPOMCTB M T.IT).

2 @u3nyecKHe XapaKTePUCTHKHU KaHAJIA Mepeavyu JaHHBIX

2.1 Cnoco0 nepemaun JaHHBIX — ACHHXPOHHBIN MOy AYTIIEKC.

2.2 CkopocTh mepenaud BeIOMpaercs u3 psiaa 3Hauenuid 1,2 x6ox; 2,4 x6ox; 4,8 x6oxm; 9,6 k6o,
19,2 x6ox; 38,4 x6ox; 57,6 kOox; 115,2 x0o.

2.3 ®opmat nockuikH (Kaapa) uxcupoBaH (cM. pasnen 4).

2.4 MakcuManabHOE KOJIMYECTBO YCTPONCTB B OAHOM ceTh 0e3 moBTopuTened — 32.

2.5 MakcuMmanbHOe paccTosHuE nepenaun 6e3 nosropureneit — He 6osee 1200 m.

2.6 Tlo ymoiruaHnIO CKOPOCTH Mepeavynl yCTaHOBIeHa B 3HaueHuH 9,6 k607, anpec — 01, ecniu nHbIS
3HAYCHHUS HE 3aJlaHbl B 3aKa3e.

3 Oo6MeH coobueHUsIMHU B JIMHUHU cBsi3H (pexxnmbl MASTER u SLAVE)

3.1 Modbus moapa3ymeBaeT HalIUYKE B JMHUHU TOJIBKO OnHOTO Beayinero ycrpoiictea (MASTER) u
MHOXeCTBa (BO3MOYKHO TaKXKe TOJBKO OJIHO) TOAYMHEHHBIX MK BeIOMbIX ycTporcTB (SLAVE).

3.2 KomanaHO-MH(pOpMAIIMOHHBIIT OOMEH COOOIIEHUSMH B JIMHUU CBSI3U PEATM3YETCs] MO0 METOIY
Bepymuii-seiomblii (MASTER-SLAVE) B makeTHOM pexuMe MO TNPHHIMIY <KOMaHIA-OTBET», MPH
koTopoM Tosibko MASTER mosxeT HadaTh 0OMeH (BbiaaTh 3ampoc). [Tomunnennsie ycrpoiictBa (SLAVE)
M0 3ampocy BeIyIIero MPHHUMAIOT TaHHbBIC, TEpPEeNaloT 3alpalliBacMble AaHHBIC WM BBIMOJHSIOT
yKa3aHHbIE BEyIIUM JCHCTBUS.

3.3 MASTER wmoxet o0pammarscsi TOIBKO K KOHKPETHO aJpecyeMoOMy YCTpOWCTBYy. VMHuImaThBa
npoBeneHus oomena Bcerna ucxoaut oT MASTER. BegoMmble ycTpoiicTBa Bcerna «CiaylIaroT» JIMHUIO
ces3u. MASTER mopaér 3ampoc (mochUika, MOCISIOBATEILHOCTh OAiiT) B JIMHUIO U TEPEXOIUT B
COCTOSIHME TPOCITYIIMBAHUS JMHUU CBSA3U. BejoMoe ycTpoiicTBO OTBeUaeT Ha 3amnpoc, NpUIIeIuil B ero
azpec.

3.4 Oxonuanue otBeTHOW mockUikd MASTER ompenenser mo BpeMEHHOMY HHTEpBAy MEXIY
OKOHYAaHHEM TIpUeMa TpeAbIyINero OaiTa W HadaloM Ipuema clieayiomero. Ecmu 3TOT WHTepBam
MPEBBICUIT BpeMsi, HeoOxoaumoe s npuema 1,5 GaiiT Ha 3a1aHHON CKOPOCTH Iepeaayd, MpueM Kaapa
OTBETa CYMTACTCS 3aBEPIICHHBIM.

3.5 MASTER moseT mepeaaBath cieayromiee coodbieHre (IpyroMy y3iay HIH TOMY JKe) Cpasy Io
MOJIYYCHHIO OTBETa Ha mpeabiayIiee (InO0 OKOHUAHHIO BPEMCHH OKUIAHHUA).

3.6 ITpu HEBO3MOXKHOCTH BBIMOJIHUTH Mpennucanubie aericteus SLAVE dopmupyer coobuienue 06
omuOKe U OTCHUTAET €0 KaK OTBETHOE COOOIICHHE.

3.7 Nudopmanus nepenaercst 8-OUTHBIMUA CHMBOJIAaMH M UCIIOJIb3YETCsl BECh AMAIA30H JOIYCTUMBbIX
3navenuii (0-255).
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4 ®opmat kaapa

4.1 Kanper 3ampoca u orBeta mo mportokony Modbus wumeror ¢ukcupoBanublii (opmar u
CoZIeprKaT CIEAyIOIuUe Mo, IpuBeieHHbIe B Tabmume M1.1.

Taonunpga Ul

IHose kaapa Jaunna B 6aiiTax
aJpec NOJYMHEHHOT0 YCTPONCTBA 1
HOMep hYHKIIUU 1
TaHHBIE N < 254
KOHTPOJIbHASL CYMMa 2

— ajjpec NOJYMHEHHOI'0 YCTPOiicTBa — IepBoe OJHOOalTHOE noJie Kajapa. OHO COAEPIKUT ajpec
IIOJYMHEHHOI'O0 YCTPOMCTBA, K KOTOPOMY aJpecoBaH 3ampoc. [loqymHeHHbIE yCTpOHCTBA OTBEYAOT
TOJIBKO Ha 3aIlpochl, MOCTyNUBLIME B MX aapec. OTBET TakKe HAYMHAETCSA C aJpeca OTBEYArOIIEro
ycTpoiicTBa. MoxeT u3MeHsAThCs oT 1 1o 247,

— HOMep (PYHKIIMH — 3TO clieytoliee oJHo0aliTHoe noje kajapa. OHO FOBOPUT MOAYMHEHHOMY
YCTPOICTBY, Kakue€ JaHHbIE WJIM BBINOJIHEHHUS KakKoro JAeWCTBUN TpedyeT OT Hero Beayliee
ycTpoiicTBo. Onucanue noaep>kUBaeMbIX (PyHKIUI MpUBOAUTCS B paszene 6;

— aHHbIe — TIOJIE COACPKUT HH(POPMAIUIO, HEOOXOAMMYIO TOIYMHEHHOMY YCTPONCTBY st
BBIIIOJIHCHUSI 3aJIAHHON MacTepoM (YHKIMHU WK (B 0TBeTe) MHOOPMAIHMIO O BBHIIIOJHECHUH YKa3aHHBIX
neiictBuil. /lninna u opmart mosst 3aBUCHT OT HOMepa (yHKIINY,

— KOHTPOJIbHasi CyMMa — 3aKJIOYMTENbHOE JByXOaliTHoe mone Kajpa, coleprkaliee
IUKJINYECKYI0 KOHTpoibHYI0 cymMmmy CRC-16 Bcex mpenpiaymmx mnosiei kaapa. KoHtponbHas cymma
3aBepuIaeT Kak KaJp 3arpoca, Tak U OTBETa U UCIOJIb3yETCS NPUHUMAIOIIEH CTOPOHOU JJIT KOHTPOJISA
OpuHATOW WHpOpMalLuMu Ha mpeaMeT oOHapykeHus ommOok mnepemaun. CRC  nobGasmsercs
COOOIIIEHUIO MTOCIICHUM TOJIEM MJIAAIMINUM OalTOM BIIEpE.

4.2 ®opmart kaxaoro 6aiita ykaszaH B Tabmuie 1.2.

Taonumoma N2

XapakTrepucTHKa 3HauyeHmne
CucreMa KOAUPOBAHUS 8-OmToBas TBOMYHAs, NIECTHAAIIATCPUIHAS
Crapr 6ut 1 crapt Our
Yucao OUT Ha CUMBOJT 8 OMT MaHHBIX, MITAJIIAM 3HAYAIIAM Pa3psiioM BOEPeT
YeTHOCTE 1 6ut yeTHOCTH MK 6€3 OWTa YETHOCTH, B 3aBUCUMOCTH OT TpeOOBaHU
Cron OuT 1 win 2 cTonoBBIX OWTA, B 3aBUCUMOCTH OT TPEOOBAHUI

CooO1ieHre HAYMHACTCS C MHTEpBaJa TUIIMHBI PAaBHOTO BPEMEHHU mepefadd 3,5 CUMBOJIOB MpH
JTAaHHOM CKOPOCTH nepeaayu B ceTu. [lepBbIM mosieM 3aTeM rnepeaaeTcs aapec yCTporucTBa.

Benen 3a  mocnenHuM  mepeaBaeMbIM  CMMBOJIOM — TakKe  CIEAYeT HHTEpPBajl  THUIIHUHBI
MIPOJIOJDKUTEILHOCTRIO HE MeHee 3,5 cuMBOJIOB. HoBOE COOOIIIEHNE MOKET HAUMHATHCS TIOCIIE 3TOTO
uHTepBasia. OpeiiM cooOIIeHNs TIepeaaeTCsl HEMPEPBIBHO.

Ecnu nnTepBan THILIKMHBI MPOIOJKUTENBHOCTHIO 1,5 ciiMBoIa BO3HUK BO BpeMms niepefadu dpeiima,
NPUHUMAIOIIEE YCTPOHCTBO 3aKaHUYMBAET MPUEM COOOIIEHUS M CIEIYIONHA OaT OyJaeT BOCIPHUHST
KaK HayaJyo CJIEYIOIIEro COOOIIEHusI.

5 Pacuer KOHTPOJILHOI CyMMBbI M BO3MOKHbIE€ OIIMOKH

5.1 Bo Bpems oOMeHa JaHHBIMH MOTYT BO3HUKATh OITUOKH JIBYX THUIIOB:

— KOMMYHHKAI[IOHHBIC OIIHOKH, CBSI3aHHBIC C UCKAXECHUSAMH NPH Niepenaye (TpaHCIOPTUPOBKE)
JTAHHBIX,

— OoMOKU (PYHKITMOHUPOBAHUS.

5.2 KoMMyHHKallMOHHBIE OIIUOKH 0OHAPYKUBAIOTCS TIPU TIOMOITH (PpEiiMOB CUMBOJIOB, KOHTPOJIS
YETHOCTHU U IUKINYeCKON KOHTpoibHOU cymMmMbl CRC-16. IIpu oO6HapyskeHuu 11000 13 3TUX OLMIUO0K
COOOIICHNE CYMTACTCS HEJOCTOBEPHBIM M B ciydae npuema ero SLAVE, oter He Beimaercs. B atom




[Tponomkenune npunoxenus 1
ciryqae MASTER, He mony4nB 3a ycTaHOBIIGHHOE BpEMs OTBET, CUUTAET COOOIICHNE HE TIepeJaHHBIM
¥ MOKET OpPraHMu30BaTh MOBTOPHYIO Nepeiady, JIM0Oo MpeANnpUHSTh Ipyrhe 1eHCTBUS.

5.3 KonrponbHast cymma paccuutbiBaetcsi crangapTHeiM aius Modbus cnoco6om. Pesynbrat
BBIUMCJICHHSI TI€pelaeTCsl B JIMHUIO CBSA3M, HAUMHAs ¢ MJIajlero oanra.

6 IIpumep Bbrunciaenust CRC-16 nas coobmeHust:

6.1 3amosHuTh 3HAYeHHUE 16-pazpsaHOro peructpa «1»

6.2 TIlpoumsBectn omepauuto «uckmovaroniee WJIM» nepeeix 8 Our (mepBoro Oaiita) co
cTapmmMu paspsimamu (ctapimM Oaiitom) 16-paspsaHoro perucrtpa. Pesyiasrar momectuts B 16-
pa3psIHBIN PETUCT.

6.3 CnBunyTbh 16-pa3psiiHbIi perucTp Ha OMH OUT BIIPABO.

6.4a Ecnu BeimBuHYTHIH OUT = «1», TOo mpousBecTu omepamuio «uckiaovaromee WIIM» 16-
paspsaHoro peructpa ¢ nmoauHomom 1010 0000 0000 0001. PesymbraT momecTtuth B 16-pa3psiaHbIit
perucTp.

6.4b Eciu BeIiBUHYTHIH OMT = «0», TO MIEpexo1 K MyHKTY 3.

6.5 TloBTOpUTH MyHKTHI 3—4 BOCEeMb pa3 (CABHHYTH BECh OANT).

6.6 TlpoumsBectu omepamnuto «uckiaogaromnee UJIN» crenyronmx 8 out (cremyromuii 6aiT) co
crapmuMu  paspsigamu  (ctapmiuM  Oaditom) 16-paspsimHoro peructpa. PesynbTar MOMECTHTH B
16-pa3psiaHbIil perucTp.

6.7 TloBTOpuUTb MyHKTHI 6.3—6.6, moka HEe 0OpabOTAIOTCS BCE COOOIIECHUSI.

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

(I)parMeHT IporpamMmal, I/ICHOJIBZ{yeMOﬁ AJIsl pacueTra KOHTpOJ’lBHOﬁ CYMMbI

//Bbixon u3 nporpammel — cymma CRC-16, KOTOopaa nepefaeTcA B JIMHUKW CBA3M
//Ha4uHaa c mnajwero 6aunTa
//*mas - ykasaTenb Ha Maccus WHPopmaLMu
// dl1 - pnuMHa 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=OXFFFF;
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);
}
[ ] = s //

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

{
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[Tponomkenune npunoxenus 1

unsigned int h,1;
h= RunCRC (cCmd,Len);
1=h&0xff; h=h>>8;
h=h&oxff;
cCmd[Len]=1;
cCmd[Len+1]=h;

return(1+256*h);
}

®dparMeHT MPOrpaMMbl, HCIOJIb3YeMOi IS pacyeTa KOHTPOJIbHOI CyMMBbI
(Tabau4uHBI c1I0C00)

[IpennosxxeHHslit crtocod nojcuyera KOHTPOJIbHON CyMMBI UCIIOJIb3YETCS AJI1 SKOHOMUU BPEMEHH.
#define CrcError 1

#define FunctionNotSupport 2

/* CRC16 Table High byte */

static unsigned char CRC16Hi[] = {

0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, 0x41,
0x01, oxCo, Ox80, Ox41, 0x00, oOxCl, ox81l, 0x40,
0x01l, oxCoO, ox80, Ox41, 0x00, o0xCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, Ox0l, oxCo, 0ox80, Ox41,
0x01l, oxCoO, Ox80, Ox41, 0x00, oxCl, ox81l, 0x40,
O0x00, oxCl, Oox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x00, oxCl, ox81, Ox40, 0x01l, oxCo, 0Ox80, Ox41,
Ox01, oxCO, 0Ox80, Ox41l, Ox00, OxCl, Ox81l, 0x40,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0x40,
O0x00, OxCl, Oox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, ©Ox41,
0x01l, oxCo, Ox80, Ox41, 0x00, o0xCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, 0ox80, Ox41,
0x01l, oxCo, ox80, 0x41, 0x00, oxCl, ox81l, 0x40,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, Ox40,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, 0x41,
Ox01, oxCO, 0Ox80, Ox41l, Ox00, OxCl, Ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x01l, oxCo, 0Ox80, Ox41,
O0x00, OxCl, Ox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0Ox40,
0x00, OxCl, Ox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, oOxCl, ox81l, Ox40,
0x01l, oxCoO, ox80, Ox41, 0x00, oxCl, ox81l, 0x40,
0x00, oxCl, ox81, Ox40, 0x0l, oxCoO, 0ox80, Ox41,
0x00, oxCl, ox81, Ox40, 0x0l, oxCo, ox80, 0x41,
0x01, oxCo, ox80, Ox41, 0x00, OxCl, ox81l, Ox40,
0x01l, oxCo, Ox80, Ox41, 0x00, oxCl, ox81l, 0x40,
O0x00, OxCl, Oox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x01, oxCo, Ox80, Ox41, 0x00, OxCl, ox81l, 0Ox40,
O0x00, OxCl, Ox81l, ox40, Ox01l, oxCo, Ox80, 0Ox41,
0x00, oxCl, ox81, Ox40, 0x01l, oxCo, 0Ox80, Ox41,
O0x01, oxCo, Ox80, Ox41l, 0x00, oOxCl, Ox81l, 0x40

}s

/* CRC16 Table Low byte */

static char CRCl6Lo[] = {
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[Tponomkenune npunoxenus 1
0x00, 0xCo, oxCl, ox01l, OxC3, 0x03, 0x02, OxC2,
oxC6, Ox06, 0Ox07, OxC7, Ox05, OxC5, OxC4, oxe4,
OxCC, oxeC, oxoDh, oxCDh, OxOF, oxCF, oxCE, OxOE,
Ox0A, OxCA, oxCB, oxoB, OxC9, Ox09, 0x08, 0Ox(C8,
oxD8, ox18, 0x19, ©xD9, ©0x1B, oxDB, OxDA, Ox1A,
Ox1E, OxDE, ©OxDF, ©x1F, oxDD, ©x1D, ©ex1C, ©oxDC,
ox14, oxD4, oxD5, ox15, exD7, ox1l7, 0x1l6, ©xD6,
oxD2, ©x12, ©x13, oxD3, ©x11l, oxDl, oxDo, ©0x10,
OxFO, 0x30, Ox31, OxFl, ©x33, OxF3, OxF2, ©x32,
Ox36, OxF6, OxF7, Ox37, OxF5, ©0x35, Ox34, OxF4,
ox3C, OxFC, OxFD, ox3D, OxFF, ©0x3F, Ox3E, OxFE,
OxFA, Ox3A, Ox3B, OxFB, 0x39, OxF9, OxF8, 0x38,
Ox28, OxE8, OxE9, 0x29, OxEB, 0x2B, Ox2A, OxEA,
OXEE, Ox2E, Ox2F, OxEF, ©x2D, OxED, OxEC, ox2C,
OxE4, Ox24, Ox25, OxE5, ©x27, OxE7, OxE6, 0Ox26,
0x22, OxE2, OxE3, ©x23, OxEl, o0x21l, 0x20, OxE0,
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, Ox68,
Ox78, OxB8, OxB9, Ox79, OxBB, Ox7B, Ox7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, ©x7D, ©0xBD, OxBC, ©x7C,
oxB4, ox74, 0x75, OxB5, ©x77, OxB7, OxB6, 0Ox76,
Ox72, ©xB2, OxB3, Ox73, OxBl, Ox71, O0x70, OxBO,
0x50, 0x90, ©Ox91, ©Ox51, ©0x93, 0x53, ox52, 0x92,
0x96, Ox56, Ox57, Ox97, Ox55, Ox95, Ox94, 0Ox54,
0x9C, ox5C, ox5D, ox9D, Ox5F, Ox9F, Ox9E, Ox5E,
Ox5A, Ox9A, Ox9B, Ox5B, ©x99, Ox59, Ox58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, Ox4A,
Ox4E, Ox8E, Ox8F, Ox4F, ox8D, ©x4D, ox4C, 0Ox8C,
ox44, ox84, ox85, 0x45, 0x87, 0x47, 0x46, Ox86,
Ox82, Ox42, 0x43, 0x83, 0Ox41, ox81l, Ox80, 0x40

};
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] ;
}
return ((unsigned)CRCLo << 8 | CRCHi) ;
}
e R EOEEEEEEFEREE /1

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

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

[Ipumep 3armpoca ¢ KOHTPOIBHOM CYMMOU

HUms nons (Hex)
AJipec NOTYMHEHHOTO 02
OyHKIUA 03
HauanbHslii agpec cr. 00
HauanpHsriii anpec mi. 00
Kou-Bo peructpos ct. 00
Komn-Bo peructpoB mi. SF
KonrtponbHas cymma miL. 05
KontponbHas cymma CT. C1l

7 CooOuieHusi 00 OLIMOKAX

7.1 Ins cooOuieHnit 00 ommbOkax QyHKnuoHupoBanus Modbus mnpemycMaTpuBaeTr, 4YTO
yCTpOMCTBa MOTYT OTCBUIATh OTBETHI, CBHUICTENBCTBYIOMIKE 00 ommbOo4yHO# cutyannu. [Ipn3Hakom
TOTO, YTO OTBET COACPIKUT COOOIEHNE 00 OIMOKe, SIBJISAETCS yCTAaHOBICHHBIN B 1 cTapmmii OUT Kozaa
¢Gynkumu (komanaer). [Ipumep Takoro oTBeTa ¢ ONMMUCAHUEM IOJICH PUBE/ICH HIKE:

Taonunga U3

CereBoii azipec Kon xomangs! Kox ommbku CRC-16

01 81 02 Cl 91

MoryT ObITh OTIPABJICHBI OTBETHI, UMCIOIIHE CICTYIOITNE KOJIBI:

Taonunga U4

oulfp?gKn Haszpanue KommeHnTapwmii
01 HepnelictButenbHas QyHKIHS Henonyctumsbiii Homep gpynkuun B SLAVE
02 HeneiicTButenbHbIN afgpec JaHHBIX |3anpolIeHHBIN aapec HEKOPPEKTHBIN
03 HeneiicTBurenpHoe 3HaUEHUE VYka3aHHOE 3HaUeHHE JaHHBIX HE MOIJEPKUBACTCS B
JTAHHBIX SLAVE

8 Komanasl nporokona Modbus

8.1 IIporpammHoe oOecrieueHue MpeoOpa3oBaTelNsl NABICHUS MOJJNEPKUBAET TPU KOMAHIBI U3
CTaHIapTHOTO MMOJIMHOXECTBAa KOMaH 1 mpoTokosa Modbus.

B mpumepax ans kaxaod KoMaHZIBI mepBas TaOnWia MOKa3bIBae€T COCTAaB 3ampoca, BTOpas —
NPaBWIBHOTO OTBETAa. 3HAYCHUS JOJDKHBI OBITh ONHCAaHBl B MIECTHAALUATCPUYHOW CHCTEME.
OnHOOWTHBIE 3HAYEHUSI 3aIOJHSAIOT OalTHl OTBETA C MJIAJIINX OWTOB, HAYMHAS CO 3HAUCHHS TEPBOTO
3arporieHHoro anpeca. OcTaBmuecs: OWTBHI 3alOJHEHBI HYJSIMHA. 16-paspsiaiHble 3HAUEHUS JOJDKHBI
OBITH TIOCTAHBI cTapmuM Oaiitom Brepen. Lluxnuueckas konTponbHas cymma CRC-16 mepemaercs
MJIAAIMKUM OalTOM BIIEpE.

8.2 UreHne cocTosiHHsI perucTpoB XpaHeHus: (16-pa3psiTHbIX LENOYHCICHHBIX MEPEMEHHBIX)—
dynkimst 03h.

3ampoc, nocsuika ycrpoiictea MASTER:
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Taonuma U5

[Tponomkenune npunoxenus 1

CereBoit Kon Howmep niepsoro Hucno peructpos s
CRC-16
aapec | dyHknun perucrpa grenus (N)
CTaplun MJIQIIWNA | CTapLIAi MIIaOIIAN MIIaOIIAN CTapIuun
01 03 % . . . 9 o
Oailt Oailt OaifT OaifT OaifT OaifT
Ortger, nocklika yctpoiictea SLAVE:
Tabnuma U6
CereBoii |Ko Hucno
ATDEC b fﬂ( - OaiiT B Jlaunubie (Nx2 6aiit) CRC-16
/P YHKH OTBETE
3Ha4YeHUs 3HavyeHus
01 03 Nx2 1-ro perucrpa N-ro perucrpa  |MJyiajmiwii| cTapiiuii
CTapLIW MJTa AN CTapIui | Miaamuii | OalT Oaift
OaiT OaiT OaiT OaiT
8.3 Urenue cratyca ycrpoiictBa — dyHkius 07h.
3ampoc, noceuika ycrpoiictea MASTER:
Tab6bnuuma U7
CeteBoii aapec Kon dyskimm CRC-16
01 07 mian Gaiit | crap. Gaiir
Ortger, nocklika yctpoiictea SLAVE:
Tabnuma U8
CereBoil azipec Kox dbyskimun baiit craryca CRC-16
01 07 X Mian. Gaiit | crap. Gaiit
8.4 M3menenue COCTOSIHHSI  PETHUCTPOB  XpaHEHUS (16-pa3psaHbIX  [ETOYHCIEHHBIX
nepeMeHHbIX) — QyHkms 10h.
3anpoc, noceiika ycrporictea MASTER:
Tabnuma N9
. Kon-Bo
CereBoii Yucno peructpon
Kon dbyukmuu [Homep nepBoro perucrpa 3aIMACHIBAEMBIX
aapec qutst 3amucu (N) Saiir (2xN)
Crapumit | Mnaammii | Crapmumii | Mnaammit
01 10 . N . N
Oailt OaiiT OaiiT OaiiT
Tab6nunma M.10
3anuceiBaeMbie naHHbIe (NX2 OaiiT) CRC-16

3HayeHust
1-ro peructpa

3HayeHusa

N-Tro peructpa

crap. GaiT | Miaz. Gaiir

crap. Gaiit| muaz. Gaiit

MJTQIIINI OalT

cTapiuii 0anuT

OtBer, mocwuika ycrpoiictea SLAVE:

Taonuma N1l
CeteBoii |Kon Howmep Koi-Bo 3anmmcadHbIxX
CRC-16
ajpec GbyHKIMN NIEPBOTO PETUCTpA peructpos (N)
Crapumit | Muaammii | Crapmuid | Muagmmit | Mnuaammii Crapmmit
01 10 . N . N N .
OanT OaiT OaiT OaiT OaiT OaiT
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8.5 dopmar nepenaun JaHHBIX

Bool — noruyeckas nepemennas, (1 n1Bonunsiii paspsn). [lepenaércs B m000M OMTE perucTpa.

Byte — uucino B quanazone ot 0 1o 255 (8 nBouYHBIX pa3psaoB).

Char — cumson B koguposke ASCII (8 nBonunsix paspsaos). [lepenatorcs B MiaaiieM Oaiite
peructpa.

Word — B guanaszone ot 0 10 65535 (16 1BOMUYHBIX pa3psiIoB).

Int — 3HaKoBOE 11E)I0€ YUCIIO B Arana3oHe o —32768 no 32767 (16 ABOMYHBIX pa3psaoB).

Crapmmii — 16 paspsin onpenenset 3Hak uncia (0 — monokuTensHoe, 1 — oTpHUIaTeabHoOe).
Crapuuii GaiiT nepenaérest B crapiueM Oaiite peructpa, MIaainuii B MiiaanieM Oaiite (o cranmapTy
Modbus).

Float — uucno ¢ mnagarouieil TOUkoi B quamnas3one ot 1,5% 107% 1o 3,4x% 10% (32 mBOMYHBIX
paspsnoB). CooTBeTcTBYeT MexayHapoaHoMy ctanaapty |IEEE-754 Floating-Point Conversion.

BaiiTel mepeMeHHOl TiepenaoTcst OT CTApIIero K MIaIieMy, T.€. IEPBhIi repenaBaeMblii OalT
COJIEP’KUT TIOKA3aTeNb CTENIEHHU YUCIIA, CIETYIOIMNNA — CTapUInii 0alT MaHTHUCCHI, 3aTEM,
COOTBETCTBEHHO — CPEIHUN M MIIQAIIHIA OaHThl MAHTHUCCHI.

[Ipumep:

OtBeT NOAYMHEHHOTO YCTPOUCTBA ¢ anpecoM 1 Ha KOMaHIy uTeHus nepemenHoi tumna float
(nmeromieii necsituaHoe 3HaueHue pasHoe Munyc 15,94 unin C17FO0A3D (float)) naxonsiueiics B

peructpe 0x07.
Hms nons 3nauenue
Anpec MOAYNHEHHOTO ox01
DyHKIUA 0x03
Cuéruuk OailT ox04
Hannsie (peructp 0x07) ct. 6aiT oxC1
Hannsie (peructp 0x07) mut. Oait Ox7F
Hannsie (peructp 0x08) cr. Gaiir Ox0A
Hanubie (peructp 0x08) mit. Gait 0x3D
KonrponsHast cymma cT. 6aiiT Ox31
KonTponbHast cymma mut. 6ait 0x66

9 Onucanue KOMaH/
9.1 Ormucanue peructpoB npeodOpazoarens Bepcuu 2.0

9.1.1 Onucanue  perucTpoB, JAOCTYNHBIX [0 UYTEHUIO M 3alMCH, COXpaH’IeMbIX B
SHEProHEe3aBUCUMOM MTaMATH, IpUBeAeHO B Tabmuie M.12.

Tadbnunma W12 — Peructpsl, [IOCTyNHbIE 1O YTEHHIO U 3alHCH, COXpaHAEMble B
SHEProHE3aBUCUMON MaMSITH
Anpec . .
Anpec Gaiita Ornucanue U JOMyCTUMOE 3HaYeHHe OaiiTa
perucrpa
UYactota nnpeobpazoBanus AL
Crapunii 0-8T1g
OaiiT 1-16Tn
0000h 2-32 T
Magmmi .« .
Saiir Anpec yctpoiictBa B untepdetice csizu (01h...FFh)
Crapmmit Howmep BHyTpeHHEr0 rana3oHa
OaiT (s MHOTOIMAITA30HHBIX )
S . Pa3mepHOCTh BBIXOTHON BETUYUHBI
Muaamuii o N
Saiir — 0 — % ot BepxHero npenaenaa UIMEPEHUH

—1—Tla
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Anpec Anpec Oaiita Onucanue u JOMyCTHMOE 3HaueHue Oaiita
perucrpa
- 2* —klla
-3 — MlIla
— 4 —xTc/em?
-5 — MMHQ (MHJITUMETPBI PTYTHOTO CTOJI0A)
— 6 — MH,0 (meTpsI BogHOTO €TO510a)
TocrosnHas eMipupoanus. SHauenus 0 —4.
0" — 6e3 nemnduposanus; 1 —a=0,5; 2—0=09;
3—a=095 4—a=098
Craprmii Sout n = Sout -1 *a+ I *(1-a)
eoo2n | Wi _
rae Sout n — 3HaYECHHE BHIXOJHOTO CUTHAJIA N LUKJIA;
Sout_n-1 — 3HAUCHHE BBIXOJIHOTO CHUTHANA N-1 IUKIIa;
In — n3MepeHHoe 3HaueHHe N IUKIA;
o — K03 OUIHEHT QUIBTpa.
g;;iﬂumn Peszepn
CkopocTh 00MeHa 0 JTMHHUH CBS3H, OO/
Crapmmii 0—1200; 1 — 2400; 3" — 9600;
OalT 4 —19200; 5—38400; 6—57600;
0003h 7 — 115200
[Tapurer
Miraqmmi 0 — 4YeTHOCTH
OaiT 1 — HedeTHOCTH
2 — OTCYTCTBHE MMAPUTETA, 2 CTOMOBLIX OUTa
0ea4h Peseps
000Fh P

*
3HaueHusl, ycTaHaBIMBaeMble IPU HEKOPPEKTHOM 3alKCH B PETUCTP

9.1.2 Ommcanue peructpoB O3Y, JOCTYIHBIX 110 YTCHHUIO U 3aITMCH, TTpUBeaeHO B Tabmuie 1.13.

Taonunga U.13 — Perucr

pbl O3V, 1OCTYNHbBIE IO YTEHUIO U 3aITUCH

Anpec AI[P c¢ Omnucanue u JOMyCTUMOE 3HaUeHHe Oaiita
perucrpa Oaiita
0010h 001Bh Peseps
001Ch 001Dh Bennunna koppekuuu napamerpa (YUCIIo ¢ IUTaBaroIeH 3amsaToi)
001Eh Pe3seps
001 — ycTraHOBKa HUKHETO 3HAYCHHSI pPaBHBIM HYITIO;
003 — xoppekuus HUKHEro 3HaueHus, B % o BIIY, Ha Bennuuny,
. panee 3anucannyto 1o agpecy 001Ch...001Dh;
Crapmnit
001Fh . 004 — ycraHOBKa BepxHero 3HaueHHs, cooTBeTcTByomero 100 %
Oair ]
BIIY;
00Ch — koppekuus BepxHero 3HaueHus1, B % o BIIU, Ha BenuuuHy,
panee 3anucannyio mo agpecy 001Ch...001Dh
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Munagmmin
Oaiit

[ToBTOpHAas MHUITMATK3AIUS NaTUYnKa. 3anuch Oaiita 005Ah
MPHUBEAET K COPOCY MUKPOKOHTPOJLIEPA, ITOCIIE YeTro 3HAaUCHHUE OyIeT
OOHYIIEHO.

KomMaHa ucroiib3yercs mociie H3MEpEeHHs PETUCTPOB,
pacmniosioskeHHbIX 110 aapecam 000h...00Fh, s Toro, 4To0bI
3anmucaHHas HHpopMaIius o0padbaTeiBagach MUKPOKOHTpoJLIEpoM (0e3
BBIK/IIOUCHHMSI TUTAHNUA)

9.1.3 Onucanue peructpoB O3V, N0CTyNHBIX MO YTEHHIO, TpUBECHO B Tabuuue 1.14.

Taonawuma N.14 — Peructper O3V, n1ocTynHbIC MO YTCHUIO

Anpec Anpec Gaiita Omnwucanue u J0MyCTUMOE 3HaUeHue Oaiita
peructpa
Crapumii 6aiT Kop ycrpoiictsa. 3nauenue 11h
0020h o » = o
Munanmmii 6aiT 3aBOJICKOI HOMEp YCTPOMCTBA, CTapIIUid OalT
Crapumii 6aiT 3aB0/ICKO HOMEp YCTpOMCTBa, cpeiHuil OailT
0021 h 3aBOJICKOI HOMEpP yCTPOMCTBA, MITaAIINNA OalT
Muanmuii 6aiT 3aB0/ICKOI HOMEp YCTpOicTBa BBIYUCIAETCS 10 (hopmyie:
N = 65536xHi+256xMID+Lo
0022 h Crapuuuii 6aift Bepcus 10, kog ASCII, epBblii cuMBoOI
Muaanmuii 6ait Bepcus I10, xon ASCII, Bropoii cumBon
0023h Crapuuuii 6aift Bepcus 10, kog ASCII, tpetuii cumBoa

Monanmmii 6aiT

Bepcus 10, kog ASCII, yeTBEpThIii cUMBOII

0024h... 0025h

Co crapiuiero
OaiiTa

Bepxuuii npenen nuzmepenust, [1a (4ucio ¢ raBaroriei 3amnsiTomn)

0026h

Crapumii 6aiT

Peructp craryca.

— 0 — matyuk paboTaeT HOPMaJIbHO

— 1 — meperpys3ka o aasncuuto (6oee 120 % BITN)
DTOT perucTp TaKKe MOKHO IpouynTaTh Komanaoi 07h

Moammmii 0anT

Peseps

0027h...0028h

Co crapuero
OaiiTa

3HaYCHHE BBIXOJHOTO CHTHAJIA B YCTAHOBJICHHBIX CIUHHUIIAX (YHCIIO
C IJIABAIOIIEH 3aIsITOM)

0029h... 002Ah

3HaveHUe TeMIepaTypbl H3MEPSIeMO cpelibl (YHCIIO ¢ MIaBaroIIei
3aIIATOM)

002Bh... 002Ch

Pezeps

9.2 ®opwmar Bepcuu 110

Bepcus 2.0

0x20 0Ox32 Ox30 0x20

9.2.1 TIpeobpazoBanue uymcna ¢opmara 1EEE754 B necaTHuHBIi BUA  OCYIIECTBISIETCS
CJIeTyIOIIAM 00pa3oMm:

1) Coxpanenue crapuiero 6uta 1 Gaiita (3HaKa 4ucia);

2) Caur 1-ro u 2-ro OaiToB Ha 1 mo3uIuio BJIEBO Juis moiydeHus B 1-m Oaiite mokasatens

CTCIICHHU,

3) Caur 2-ro Oaiita BripaBo Ha 1 OMT ¢ yCTAaHOBKOW CTapiiero OuTa;
4) TpeobpasoBanue 2...4 6aiiTOB B 1E7I0€

Baiit 2x65536 + Baiit 3x256 + Baiir 4;

5) VMHOXeHHE MOTy4YeHHOH BenuunHbl Ha 2 B cteneHu (O0ainT 1-150) u BocCTaHOBJICHHE 3HAKa

qucna.
[Ipumep:

00000000h

0
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[Tponomkenune npunoxenus 1
3F800000h
c1ccccep

1
-25,6

9.3 Orpanunuenus vHHOPMAIIMOHHOTO OOMEHa

9.3.1 Ilpeobpa3zoBaTenu oOecTIeUMBAIOT TAy3y IMepe] HavyajloM OTBETa He MeHee 3,5 Oat mis
ckopocteit oomena 1,2-19,2 k6ox wiu 1,75 mc muis ckopocteit 38,4-115,2 k6ox.

9.3.2 MakcuMaibHOE KOJUYECTBO PErHCTPOB JUIs OAHOHN omepanuu utenus — 8 (16 Gaiiros);
3anucu — 4 (8 6aiiToB).
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