== =ﬁ

AKIIMOHEPHOE OBIIECTBO
«HAYYHO-ITPOU3BOJACTBEHHbBIN KOMIIJIEKC «BHUII»

NHH 6662058814
Poccuiickas @egepanus, 620142, r. Exatepun0ypr, yia. llopca, 7
http://www.zaovip.ru E-mail: info@zaovip.ru
Ten./paxc: (343) 302-03-63

OKIIZ 2 26.51.52.120
OKIIJI 2 26.51.52.130

INPEOBPA3OBATEJIA JABJIEHUSA
N3MEPUTEJIBHBIE
CIAB-SMART
¢ unrepgeiicom RS-485

PYKOBOHCTBOIH)BKCHHyaTaHHH

AI'bP.406239.001-16 PO

L Ex

OC BCU
«BHUDOTPU»

POCTEXCEPT

o, ~
> \ FIELDCoMM GROUP
t"“/’ MEMBER @

N UcMm

Mapt 2021


http://www.zaovip.ru/
http://www.zaovip.ru/
http://www.zaovip.ru/
http://www.zaovip.ru/
http://www.zaovip.ru/
http://www.zaovip.ru/
http://www.zaovip.ru/
mailto:info@zaovip.ru
mailto:info@zaovip.ru
mailto:info@zaovip.ru
mailto:info@zaovip.ru
mailto:info@zaovip.ru

Conepxxanue

1 OITMCAHIE VL PABOTA ...ttt bbb s 3
O R & B2 1 (5 21 (<O ST T TP PP P PPPRPPP 3
1.2 TeXHUYCCKUE XAPAKTEPHCTIKH .. .vvvesssrresssreesssrtesssesssssesesssesesssesssssesssssesssssesssssesssssessnssessnsssssnssessnssessssesssnes 6
1.3 KOMIUIEKTHOCTD TPEOOPABOBATEIICH ...c.vveuviieeariesrisiiesiiessi ettt et sb ettt nb et b e nneen s 14
1.4  VYCTpOHCTBO M pA0OTA MPEOOPABOBATEIICH ....uvvrevrvressreressteeessteeessseesssseessssesssssesssssesssssesssssessnsessssssessnseeens 14
RS\ B2 o) 19 7 0103 3 <. T PP T TP PPR PR 14
L A 1 21 00) ;< ISP U PR PTR PP PURPRROT 15
2 NCIIOJIB3OBAHUE 1O HABHAUEHMIO ......ociiiiiiiiiicie e 15
2.1  DKCIUTYaTAITHOHHBIC OTPAHIMUCHHST «....vvveesreressreeesstesssssesssssesssssesssssesssssssssssessnssesssssesssssessnsssssnssessnssessnsees 15
2.2 lloaroroBka MpeoOpPa3OBATENCH K UCTIOTMBIOBAHMUEQ ......c.viivveteesrisseesseassesseesseessesseesseassesssesneessessnssseesneens 15
2.3 DKCIUTYaTaIUS TIPEOOPABOBATEIICH +.ve.vvvieiuriiesstieessieeassteeessteesssteessssessssseessssesssssessssseesssessnssessssessssessnsees 18
3 TEXHUYECKOE OBCIITYXKUBAHUE ........c.coiiiiiiiiiii e 19
S ) R 111711023251/ (0] = 1 KOO 19
5 OBECITEUEHUE B3PHIBO3AIIMIIEHHOCTH .......coocviiiieiieeeecee e 20
5.1 CpenctBa B3pbIBO3AMIUTHI TPEOOPABOBATEIICH .. .cuveervrienreesirieieesireasseessseesseessseesseesneesnesaseesseesseesnnesnnes 20
5.2 OO6ecricueHUE B3PHIBOZAMUIIIEHHOCTH TTIPH MOHTAKE ...cvveesvveesteessreasessssesssessssesssessssesssessssesssessnsessssesnnes 22
5.3 Ob6ecnieueHue B3pHIBOZAMUIIEHHOCTH MPU IKCTUTYATALIIHI ..v.nveereveanteesnreessesssseessesssneessessnseessessnsesssessnes 23
5.4 OOecnieyeHrEe B3PHIBOZAIUIIEHHOCTH TIPH PEMOHTE ...vc.vvirveesriessesseeseassesseesseessesseesseesesssesseessessnssseessenns 23
6 XPAHEHIE ...ttt e bbb 23
7 TPAHCITIOPTHUPOBAHUE ......cooiiiiiiiieit ettt nne s 24
8 VTHTIABALIISL. ..ot bbb bbb nre s 24
9 TAPAHTUM UBTOTOBUTEIIS ...ttt 24
10 CBEJEHUSA O CEPTUDUKALN ........ocviiiiiiiiieiii e s 24
[Tpunoxenue A CTpyKTypHasi cxema yCJIoBHOTO 0003HaueHuUs peodpa3oBaresieil JaBaecHus

CIB —SIMART bbb e R e e bbb e 25
[Ipunoxxenre b ['abapUTHBIE UEPTEKU TPEOOPABOBATEIICH ....e.vvvereriereeiirieieesire e e e e e e e nnneas 332
[Tpunoxenne B CxeMbl MOAKITIOYEHUS TPEOOPABOBATEICH ......vveuviiiriiiieiiiiii et 398
[Tpunoxxenue I' YepTerx cpeliCTB B3PHIBO3AILUTEI TPEOOPABOBATEIICH ...evvvvveeeiirieieesiee s 4240
[Mpunoxenne J| Cxema BHemHuUX dnekrpudeckux coenunennit C/IB-SMART-Exd, C/IB-SMART-EX u
CIB-SIMARTEXTIA ...ttt b e bbbkttt e et bbbttt ne e e 487
[Tpunoxenne E Hactpoiika mpeoOpa3oBareneil 1aBICHUS C MOAYIIEM MHIUKALIMH .......ccvrrvvenreerineeriesneens 498
[Tpunoxxenue XK Ilporokon odmena npeobpaszosareneil Ha ocHoBe npoTokoda MODBUS RTU.................. 598
[Tpunoxenne I CepTHPUKAT COOTBETCTBHM .. .c.uverierriieeeitiaseisieesseassesiessseasssseesseassssssesbessssseesnssssesseesressnssnes 709
[Tpunoxxenne K MHCTpYKIMS 10 MOHTAXKY KAOCITBHBIX BBOIOB ....vvevreesrrissreesseessreensesssneesnessnneessessneessessnnes 7170
[Tpri103KEHNE JIT MOHTAIKHBIM HEPTEMK ... .eevviiirieiieiiiiesiii st sttt st s b e s aa e sb s b s n e sr s n e snee s 732

Crpannua 2 u3 75 AT'bP.406239.001-16PD



Hacrosmiee pykoBOJICTBO MO H3KCIUTyaTallMM paclpOCTpaHSETCs Ha MpeoOpa3oBaTenu JaBlICHUS
m3mepurenbueie C/IB-SMART ¢ mudpoBsiM curHaiom Ha 6aze unTepgeiica RS485 (B manbHeimem —
npeoOpaszoBarenu). PyKOBOJICTBO COAEPKHUT CBeAeHUS 00 YCTpOHCTBE M MpUHIUIE pabOThI
npeoOpa3oBareneil, TEXHUYECKUE XapaKTEPUCTUKU WU JPYTHE CBEIEHHs, HEOOXOTUMBIC Ui MPaBUIbHOU
AKCIUTyaTaluu (UCIIOJIb30BAHUS, XPAaHEHUS M TEXHUYECKOTro 00CTyKUBaHus1) mpeoOpa3oBaTesnei.

[IpeoOpazoBarenu BHITYCKAIOTCS B OOIIETTPOMBIIIEHHOM H B3PbIBO3ALIUIICHHOM HCIIOTHEHHUSX.

[IpeobpazoBarenu CIAB-SMART-EX npenna3zHadeHsl ajis pabOThl BO B3PBIBOOMACHBIX YCJIOBHSX C
BUJIOM B3PBIBO3ALIUTHI «UCKPOOE30IMacHasi 3JCKTPHYECKas IIeMb «ia» M MapKUPOBKON B3PBIBO3AIIUTHI
«0Ex 1a IIC T6...T5 Ga X».

[Mpeobpazosarenu C/IB-SMART-EXd npenna3zHayeHbl Jjsi pabOThl BO B3PHIBOONACHBIX YCIOBHSIX C
BUJIOM B3pBIBO3AIIMTHI «B3PHIBOHEIPOHHUIIAEMass 000704ka «0» W MapKUPOBKOW B3PHIBO3AIIUTHI
«1Ex db IIC T6...T5 Gb X».

ITpeo6paszosarenu CIB-SMART-Exdia npeanasnadens! 11 paboThl BO B3PHIBOOIACHBIX YCIOBHUAX C
BUJIOM B3PBIBO3AIIHUTHI «B3PhIBOHEIIPOHMIIaEMAas 00010uKa «0», HCKpoOe30macHas SeKTpHUUecKas IeTb «iay
1 MapkupoBKoii B3peiBo3anuThl «0Ex db+ia I1IC T6...T5 Ga X».

Jlnst sxcrutyatanuu npeodpasoBareneit C/IB-SMART-EX, C/IB-SMART-Exd u C/IB-SMART-Exdia
JIOITyCKaeTCsl MePCOHAN, 03HAKOMUBIIHUIICS ¢ HACTOSALIUM PYKOBOJICTBOM IO KCILUTyaTaluu, riasoi 7.3 [TYD,
rinasoit 3.4 IITO3I1, TOCT IEC 60079-14, TOCT IEC 60079-17. IIpeoGpa3zoBarenu B3phIBO3ANTUIIIEHHOTO
UCIIOJIHEHUSI COOTBETCTBYIOT KoMIulekTy jaokymeHTauuu AIl'BP.406239.001-33, TpeGoBanusiM 10
TP TC 012/2011, I'OCT 31610.0, I'OCT IEC 60079-1, I'oCT IEC 60079-14,
I'OCT 31610.11 u rnaBer 7.3 ITYD, 'OCT 12.2.007.0, TOCT 12.2.003.

1 OIIMCAHHUE U PABOTA
1.1 Ha3uauenue

1.1.1  IIpeoOpa3oBarenu mpeaHa3HAuY€Hbl Ui HENPEPBIBHOIO HM3MEPEHHUs U IMpeoOpa3oBaHUs
JaBiieHUs] aOCOJIIOTHOTO, H30BITOYHOIO, pa3peXeHUs, NaBICHUSA-PA3PEKEHMs], PA3HOCTU [JaBJICHUH U
THJIPOCTaTUYECKOTO JIaBJIEHUSI HEUTPAJIBHBIX U arpecCUBHBIX, ra3000pa3HbIX U KUAKUX Cpell B IUPPOBOI
curHai Ha 6asze unrepgeiica RS485.

1.1.2  OOGmacTh MpUMEHEHHUS: METPOJIOTUYECKHE CIYKObI, aKKPEIUTOBAaHHBIC HA TPABO TOBEPKH H
KaJMOpPOBKM CpPEJCTB HM3MEPEHHUs aBJI€HHs, CUCTEMbl AaBTOMATHYECKOTO KOHTpOJIA, PEryJHpOBaHUS U
YIPaBJIEHUS TEXHOJIOTMYECKUMH MPOIIECCaM Ha MPEANPUATUSAX Ta30BOM, METAJUTypru4ecKoi, XUMHUUECKOH,
MUILIEBOM OTpacisX MPOMBIIIIEHHOCTH.

1.1.3  Pabouas cpena ans mpeoOpa3oBareisi — JXUAKOCTH (B T.4. Maclia, AW3EILHOTO TOIUIMBA,
Ma3yTa, KepocHuHa, OEH3MHA), Map, ra3bl, Hapora3oBble U I'a30Bble CMECH (B T.4. ra3000pa3Hblid KUCIOPOA U
KHCJIOPOJIOCO/Iep Kalne Tra3oBble cMmecu) npu gaBieHuu g0 100 MIla. PabGouass cpema He moimkHA
KPHUCTAJNIN30BaThCs WIN 3aTBEPEBATh B IPUEMHUKE JaBIICHUS.

1.14  IlpeoGpa3oBarenu AaBiieHHsS C KoJaMu rpynnbl MarepuanoB ucnongHeHus 03 — 08, 10 mo
tTabmune A.2 mpuioXkeHMs A TpeaHasHauyeHbl Uil pabOThl B arpecCUBHBIX Cpelax, BKIIOYas Cpeipl,
coJiepKalllie  CEepOBOJOPOA. YKa3aHHBIE HCIOJHEHUS  KOMIUICKTYIOTCS  KaOENbHBIMH  BBOJAMH,
BBIMIOJIHEHHBIMU U3 HEP)KaBEIOIEH CTalld, UMEIOT YCHJIEHHOE JIaKOKPAaCOYHOE MOKpBITHE KOpIyca H
JIOTIOJTHUTEBHBIN CIIOHM 3aIMTHI NeYaTHBIX IuIat. M3nenus, pekoMeHyemble A TPUMEHEHUS B YCIOBUSX
OpeHOyprckoro u ACTPaxaHCKOTO Ta30KOH/IEHCATHBIX MECTOPOKICHUN, HUMEIOT JIOMOJHUTEIbHYIO
MapKkHpoBKYy «OP» unn «AcTp» COOTBETCTBEHHO.

1.1.5  TIIpeobpazoBarenu otHocsaTcs K uznaenusm I'CII (I'ocynapcTBeHHas cuctemMa MpOMBIIUIEHHBIX
pruOOPOB U CPEACTB ABTOMATH3ALUN ).

1.16 TIlo ycToH4MBOCTM K MEXaHMYECKHMM BO3JEHCTBHAM MpeoOpa3oBaTeNu  SBISIOTCS
BUOPOYCTOHYHMBEIMH M COOTBETCTBYIOT KiaccupukanmonHeiM rpymmam L3, V1, V2 mo TOCT P 52931 B
3aBHCHUMOCTH OT UCTIOJTHEHHUS.
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1.1.7  Ilo ycTOMYMBOCTH K KIIMMATHYECKUM BO3ICUCTBHUSAM MPEOOpa30BaTENIN B 3aBUCHMOCTH OT BUJIA
ucnonHeHus: coorsercTByoT no 'OCT 15150 rpynnmam YXJI3.1, V1, V2, T3, TC1, TBI.

1.18 Ilo ycTOWYMBOCTM M MPOYHOCTH K BO3IACHCTBHIO TEMIIEpPATyp OKpPYXarollel cpeasl U
BJIQKHOCTH MpeodpazoBarenu oTHOcATCs K rpynmnam B4, C1, C4 mo 'OCT P 52931.

1.1.9 IIpeoOpa3zoBarenn OTHOCATCS K U3JICIUSAM OJHOKAHAJIbHBIM, OJHO(MYHKIIMOHAJILHBIM,
BOCCTaHABJIMBAEMBIM H PEMOHTHPYEMBIM TOJBKO B YCIOBUAX MPEANPUATHSI-U3TOTOBUTEIIS.

1.1.10 KoHcTpyKIuss ¥ TOKPBHITHE IIpeoOpa3oBaresieii 00ecneunBarOT YCTOMYMBOCTh K MacjaM H
MOIOIIIUM BEIECTBAM.

1.1.11 Tlo cremeHH 3alIUTHl OT MPOHUKHOBEHMS MBUIM M BOJBI MPEOOpPa3OBaTEIN COOTBETCTBYIOT
rpynnam P54, IP67 o 'OCT 14254.

1.1.12 TIIpeoGpa3oBarenu nmpeaHazHaueHbI 111 pabOThI pu aTMochepHoM naBienun ot 66,0 1o 106,7
klIa (o1 498 o 800 MM pT.CcT.) U cOOTBETCTBYIOT rpynne ucnoiaHenust P2 no 'OCT P 52931.

1.1.13 TIIpeoOpa3oBarenu He colepKaT MaTepUAOB W BEIIECTB, BPEIHBIX B HSKOJOTHYECKOM
OTHOIICHHH JIJIsl YETIOBEKA M OKPYKAIOIIEH Cpebl, TOITOMY MPU SKCILTyaTaluy (IPUMEHEHHH ), UCTIBITAHUSAX,
XpaHEHUH, TPAHCIOPTUPOBAHUM W YTUJIIM3AIUU HE OKA3bIBAIOT BO3JECHCTBUS, OMACHOIO B IKOJIOTMYECKOM
OTHOIICHHH.

1.1.14  TIpeo6pasosarenu CJIB-SMART-EXd npenHa3nadens 1yis pabOThI BO B3pHIBOOMIACHBIX 30HAX
MOMEIICHUH W HAPYXKHBIX YCTAHOBOK, B KOTOPBIX BO3MOXKHO OOpa3OBaHHE B3PBHIBOOMACHBIX CMeECEH
kareropuii IlA, 1IB, IIC rpynn TI1, T2, T3, T4, T5, T6 no kmnaccupukauuu ['OCT 30852.11,
I'OCT P 30852.5 c coomoaenuem tpedboBanuii 'OCT IEC 60079-14, rnaBsr 7.3 ITYD.

1.1.15 CJIB-SMART-Ex c¢ mapkupoBkoit B3pbiBozaumTel «0Ex ia IIC T6.. TS5 Ga X» umeror
B3PBIBO3ALIMIIEHHOE UCIIOJHEHUE C BHIOM B3PBIBO3ALIUTHI — HCKPOOE30MacHas JJICKTpUIecKasl elb «ia» u
MOTYT IpuMeHsATbcsl B coorBercTBUM ¢ riaBou 7.3 I1YD, 'OCT IEC 60079-14, T'OCT P 52350.14 Bo
B3PBIBOOIIACHBIX 30HAX, B KOTOPBIX BO3MOYKHO 00pa3oBaHKe B3pbIBOONAaCcHBIX cMeceid kateropuu HA, 11B, 11C
rpynn T1, T2, T3, T4, TS, T6 no knaccuduxamuu ['OCT 30852.5, TOCT 30852.11.

1.1.16 IMapamerpsr CIB-SMART-Ex — Ui <24 B, i <100 MA, Ci < 10 1D, L <0,3 mI'H.

1.1.17 TIpeobpazosatean CIAB-SMART-EXd uMmeroT BHI B3pbhIBO3ANIUTHI «B3PHIBOHEIIPOHUIIAEMAST
000J1049Ka» ¢ MapkupoBKoi 1o B3peiBozamute «1Ex db IIC T6...T5 Gb X» u COOTBETCTBYIOT TpeOOBaHHSIM
no TP TC 012/2011, TOCT 31610.0, TOCT IEC 60079-1.

1.1.18 TIpeobpazosarenn CJIB-SMART-Exdia umeroT Bu/1 B3pHIBO3AIIUTHI «B3PHIBOHEIIPOHHUIIAEMAS
obomoyka O, uUCKpoOe3omacHas »dICKTpUYECKas Ienb «id» ¢ MapKUPOBKOH O B3pHIBO3AIIUTE
«0Ex db+ia IIC T6..T5 Ga X» u coorBerctBytoT TpeboBanusm mo TP TC 012/2011, TOCT 31610.0,
I'OCT31610.11, TOCT IEC 60079-1.
3nak «X» B MapKuUpoBKe B3pbiBo3amuThl mpeodpazoBatencii CJIB-SMART-Ex, CIAB-SMART-Exd u
CJIB-SMART-Exdia yka3biBaet Ha 0cOObIE yCIOBHS KCILTyaTaIHH:

— MOJKITIOYaeMBIi K IpeoOpa3oBaTeiio AaBieHus] EXi-UCTIONMHEHUS! NCTOYHUK MUTAHUS TOJDKEH UMETh
uckpobesomnacHsie snekrpuueckue 1enu mo 'OCT 31610.11 u uckpobe3onacHbie mapameTphbl (YpOBEHBb
HCKpOOEe30MacHON 3NIEKTPUUECKOM ENH U MOATPYIITY AIEKTPOOOOPYI0BaHMS ), COOTBETCTBYIOIINE YCIOBUIM
pUMEHEeHMs TpeoOpa3oBaTelis AaBJICHHS BO B3PIBOOIACHOM 30H€E;

—TIpU dKCIUTyaTaluu B 30He kiacca (0, mpeoOpa3oBarenb HaBiieHHsT HeoOXxoaumo obeperatb OT
MEXaHMYECKUX YIAapOB U TPEHUS BO n3bexaHne 00pazoBaHusl GPUKIIMOHHBIX UCKD;

— CMOTPOBOE OKHO MPeoOpa3zoBaTest JaBJICHUs cleayeT o0eperarb 0T MEXaHUYECKUX yIapoB;

— B3pbIBO3AIllUTa MpeoOpa3oBaress AaBleHUs obOecreynBaeTcss MPU MaKCUMajlbHOM [aBJICHHH B
MarvucTpald, He MPEBHIIIAIONIEM 3HAYCHUS, TOITyCTUMOTO ISl JAHHOW MOJICITH;

— BEPXHsIsl U HUKHASA TeMIiepatypa npuMeHeHus npeobpaszosareneit: ans TS - -61°C < ta < +70°C, nns
T6 -61°C <ta <+60°C;

— MOHTaX W DKCIUTyaTalus TpeoOpazoBaTensl MaBJICHUS AODKHBI HCKIIOYaTh HAarpeB JJIEMEHTOB
KOHCTPYKIIMM  TIpeoOpa3oBaTeliell  BBIIE TEMIEPATyphl, JOMYCTHMOH ISl DJIEKTPOOOOPYHOBAHHUS
temneparyproro kiacca TS5, T6 mo 'OCT 31610.0.

[Ipu ycraHoBKe B mpeoOpa3oBaTelb KIEMMHOTO OJI0KA € 3aIIMTON OT MMITYJILCHBIX TIepeHaNpsHKeHUH
(xon snektponHoro mpeoOpazoBarens OIII, DIIITT mo mpunoxeHuto A) NpoBepKa CONPOTUBICHUS H
nipouHocTy u3ossuu Hanpspkerrnem S00 B mo 'OCT 52350.11 He mpoBoauTcs (cpabaThIBaeT 3aluTa).

Crpannna 4 u3 75 AT'bP.406239.001-16PD



[Tpumeuanue — [Ipeobpa3oBarenu ¢ BUOM B3PbIBO3ALIUTHI «HUCKPOOE30IacHas 3JIeKTPUUECcKast LIETby C
kogoMm OIII', DIIIT" B mporecce U3roTOBIEHUS MOABEPralOTCs MPOBEPKE HA CONPOTHUBIIEHUE U NPOUYHOCTH
n3oJisinuu HanpspbkeaneM 500 B 6e3 moakiitoueHus yCTporCTBa 3alUThl OT MEPEeHANPSIKSHUM.

[Mutanue npeodpaszosareneii CAB-SMART-EX 10/KHO OCYIIECTBISATHCS OT OapbepoB OE30MACHOCTH,
0JIOKOB THMTaHUS C BBIXOAHBIMH HCKpoOe3omnacHbIMU 1ensiMu ¢ mapamerpamu Ug <24 B, lo < 100 MA,
Co>0,1 Mx®D, Lo > 0,3 mMI['H, umetonue cepTuUKAT COOTBETCTBUSL.

ITpeodpaszosarenu CJIB-SMART-Ex, CIIB-SMART-Exd u C/IB-SMART-Exdia npeana3HaucHbl 1j1s
paboThI BO B3PBHIBOOIIACHBIX 30HAX, B KOTOPBIX MOTYT 00pa30BEIBATHCS B3PHIBOOIIACHBIC CMECH Ta30B U MTApOB
¢ Bo3ayxom kareropuu IIA, IIB, IIC rpynm T1 — T6 mo 'OCT 30852.11. Mexanndeckast IpOYHOCTb 0O0TI0YKH
npeodOpasoBarens Exd-ucnonnenust coorBerctByeT TpeboBanusm ['OCT 31610.0 mst anekrpoodopymnoanust |1
TPYIIbl C BBICOKOM ONACHOCTHIO MEXaHMUYECKMX TMOBpPEXIeHUH. MexaHudeckass MPOYHOCTh OOOIIOUKU
npeoOpaszoBaresnsi Exd-UCHOMHEHUs TPY HAIMYUKM KPBIIIKH CO CMOTPOBBIM OKHOM (OIIIMSI CO CBETOIHOIHBIM
uHaukKaropom) coorBerctByeT TpeboBanusM ['OCT 31610.0 ans snekrpoodopymoBanus |l rpyrmsl ¢ HU3KOM
OIACHOCTBHIO0 MEXaHUYECKUX TTOBPEKICHUH.

1.1.19 TIIpeoGpazoBarenu ¢ Kogamu JIEKTPOHHBIX peodpazoBareneid DI u DI11T" mo npunoxeHuto
A obecrieunBarOT 3ammMTy MpeoOpa3oBaTeNiss NpPHU BO3JACHCTBUM T'PO30BBIX WM HWHBIX TEPEXOTHBIX
nepeHanpsikeHuit (ucnsiratenbHoe Bo3aeiicteue kiacca Il mo 'OCT P 51992).

1.1.20 CrpykTypHas cxema yCIOBHOTO 00O3Ha4YeHHs IpeoOpa3oBaTesieii TaBICHUsT N3MEPUTEIBHBIX
MpUBE/IcHA B MIPUIIOKEHUN A 1 Tabimmax A.1-A.S.
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1.2 Texuuyeckue XxapaKTEPUCTHKH

1.2.1  OcHOBHbIE TEXHMYECKHE XapaKTEPUCTHUKH YKa3aHbl B OTUKETKE HA KOHKPETHBINA
npeoOpa3oBaresb.

1.2.2  TlpeoOpazoBareny yCTOMYUBBI K BO3JCHCTBUIO MCIIBITATEILHOTO AABJICHHS B COOTBETCTBHHU C
Tabauiedd 1 W BBIICPKUBAIOT TEPErPy3Ky HCHOBITATEILHBIM JaBJICHMEM B TeueHue 15 wmunyt. s
npeoOpa3oBareseil pa3HOCTH JIaBJICHUH UCIBITATEIbHOE JTABICHUE MOIAETCS B TUIIOCOBYIO WIIM MHHYCOBYIO
kamepy. [IpeoOpa3oBarenu pa3HOCTH JaBIEHUN U THAPOCTATUYECKOTO JIaBIICHUS IPOYHbIE PU BO3ACHCTBUU
pOOHOTO JaBieHHs B 00€ KaMephl JIUTEIHHOCThIO HE Oosiee 1 MUHYTHI M TepMETHYHBIE TP BO3ACHCTBHH
MpeIeIbHOr0 JOMYCTUMOI0 pabouero n30bITOYHOIO B COOTBETCTBUU C TaOIUILIEH 2.

TaoOununa 1— BenuunHsl HCOIBITATENBHOIO AaBICHUS IIpeoOpa3oBarTeseit

Bepxuue npeaens! m3mepenuii (BIIM), MIla| cneiTatensHoe aaBienue, B % ot BIIU IIpumeuanue
Jlo 16 Bxmtou. 125 —
Cs. 16 go 60,0 BxirOU. 115 —
» 60,0 100,0 » 110 —

IIpumevanus
1. Ins npeoOpa3oBaTeneil JaBICHUA-pa3pPEKEHUST BEPXHUH MTpeiesl H3MEPEHUsI IPUHUMAETCS T10
M30BITOYHOMY J1aBJICHUIO.
2. Jlns mpeoOpa3oBarerneil abCONMIOTHOTO NaBIeHHS ¢ BepXHUM mpeneioM Hike 100 klla
UCIIBITATENIbHOE JABJICHUE PAaBHO aTMOC(EPHOMY.
3. s mpeoOpas3oBaTesnell pa3HOCTH JaBJICHUH U THAPOCTATHUECKOIO AABJICHUS MEPErPy30IHOE
JaBJICHHE OJAETCsl B IUIFOCOBYIO KaMepy.
Tabmuna 2 — BenuuuHbl TpeAeTbHO-I0MYCTUMOTO TEPErpy309HOTO W TPOOHOTO JMaBICHUS IS
npeoOpaszoBareneil pa3HOCTH JaBICHUN U THIPOCTATHYECKOTO JIaBJICHUS.

IIpenenbHoOe gomycTUMOE
Monenu npeodpa3oBaTeeit pabouee U30BITOUHOE [Ipo6Hoe naBnenue, Mlla
nmasienne, MIla

1412 4 6

1420 10 15

1430, 1440, 1450, 1460 25 35
1434, 1444 40 56

1530, 1540 4 6

1.2.3  TlpeoOpazoBareny pasHOCTH JABJICHUH BBIACPKUBAIOT MEPETPY3KY CO CTOPOHBI TUTFOCOBON M
MHUHYCOBOM KaMep B TeueHHE | MHUHYTbl OJHOCTOPOHHHMM BO3JIEMCTBHUEM JaBJICHHUS PABHOIO IPENEIBbHO
J0ITyCKaeMoMy pabodeMy U30BITOYHOMY JTaBJICHUIO. J{J1s1 yCTpaHEeHHsI BO3MOXKHOTO BIIMSIHUS TIEPErPYy3KH Ha
XapaKTepUCTUKH TpeoOpa3zoBaTeiell Mocie ee CHATHUS HEOOXOJUMO MPOBECTU MOJCTPOMKY HAuyalbHOTO
CHUTHAJIa.

1.2.4  BepxHue npezaesnsl U3MEPEHU COOTBETCTBYIOT TabauIe 3.

Tao6nwmma 3-Bepxaue npenensl H3MepeHUI Moieliel IpeoOpa3oBaTeIIeH.

OG6o3HaueHue npeodpa3zoBaTes Mognenb Psijt BEpXHUX [IpeIesIoB U3MepeHuii Py
1020 Ot 2,5 o 10 xI1a
1030 Ot 4,0 1o 40 xI1a
1040 Ot 10 g0 250 xIIa
[IpeobpazoBarenn 1041 Or 4 10 630 KITa
a0COJIFOTHOTO JIaBIICHHS 1050
c%il\snl\gé?-TEﬁA 1051 010,10 20 2,5 Mlla

CJIB-SMART -Exd-A

CJIB-SMART -Exdia-A 2050 Or 0,25 0 6,3 Mlla
1060
1061 Ot 0,6 1o 16 MIla
2060
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Oo6o3HaueHMEe MpeodpazoBaTeis Mogenb Psij1 BepXHMX IpejiesioB U3MepeHuii Py
1112 010,16 mo 4 xlla
1120 Ot 0,4 no 10 kIla
1130 Ot 1,6 no 40 xIla
1140 Ot 10 go 250 xIla
[IpeobpazoBareib 1141 Ot 25 mo 630 klla
M30BITOYHOTO TaBIICHUS 1150
CIAB-SMART-U 1151 Ot 0,1 g0 2,5MIla
CJB-SMART-Ex-1
CIIB-SMART -Exd-1 2150 Or 0,25 10 6,3 MITa
CIB-SMART -Exdia-!1 1160
1161 Ot 0,6 1o 16 MIla
2160 Or 1,6 1o 40 Mlla
1171 0t 4,0 no 100 MITa
2170
[IpeobpazoBarenn 1212 010,16 10 4 TTa
paspexeHus
CJIB-SMART-B 1220 Ot 0,4 no 10 kI1a
CJIB-SMART-Ex-B
C/IB-SMART -Exd-B 1230 Or 1,6 10 40 kIla
CIB-SMART -Exdia-B 1240 Ot 10 go 100 xI1a
Paspexxenus Pyr):
1312 Or 0,125 a0 0,8 klla
N30b1TOYHOTO AaBJICHHS:
Ot 0,125 10 0,8 xIla
Paspexxenus Py
1320 Ot 0,5 a0 5,0 klla
H306ITOYHOrO JaBIICHUS:
Ot 0,5 1o 5,0 xIla
[TpeoGpazosareb Paspexenns P
JABIICHUS-PA3PEIKECHUS 1330 Ot 2,0 110 20,0 xI1a
CJIB-SMART-VIB I/I361)1T011Hor(()) ILB.ZBJ(;GHI/D;IO 0wl
CJIB-SMART-Ex-UB 5 FOFIE—
B-SMART -Exd-1B A3pCMCHHUA Lo(-)-
CAB-S xd . 1340 Ot 12,5 no 100xI1a
CIIB-SMART -Exdia-lB M30BbITOYHOTO 1ABJICHUS:
Ot 12,5 mo 150kI1a
Paspexenns Py-:0t 12,5 no 100xIIa
1341 M36BITOYHOTO 1ABJICHHUS:
Ot 12,5 mo 530kI1a
1350 Pazpexxenus Po):
1351 Ot 50 o 100 kITa
M306ITOYHOTrO 1aBIICHUS:
2350 Ot 50 mo 2,4 MIla
oeob 1412 Ot 0,16 o 4 xIla
peoOpaszoBarenb
Pa3HOCTH JaBJICHUI 1420 Or 0,6 1o 10 klTa
CIB-SMART —I1/] 1430 Or 1,6 no 40 xIla
CIB-SMART -Ex-1/1 1434 Ot 1,6 g0 40 xI1a
CJIB-SMART -Exdia-J[/] a0 sn K
1444 Or 10 1o 250 xI1a
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Oo6o3HaueHMEe MpeodpazoBaTeis Mopenb Psij1 BEpXHUX IIPEENIOB H3Mepenuii Py
1450 Ot 0,10 10 1,6 MIla
1460 Ot 0,6 1o 16 MIla
I[Ipeo6pasoparens 1530 Or 1,6 no 40 kIla
THIPOCTATHUECKOTO IABICHUS
CAB-SMART I 1540 Or 10 1o 250 kI1a
CIB-SMART -Ex-IIT
[Ipumevanus:

1) monmenu ¢ xoaoM ucnojiHeHuss o marepuanam 11, 14 umeror makcumanbsubiii BIIW 40 xIla u
muHuManbHEIM BIIU 4 kI]a;

MOJIEJM C KOJOM MCIIOJIHEHUs 1o MarepuanaMm 12 u 15 umeror makcumanshbiii BITHU
250 klla n muanmaneabiid — 10 xI1a;

MOJICJIA C TMPOYMMM KOJAaMHM MCIOJHEHUW M0 MaTepuajiaM HUMEIOT MaKCHUMaJlbHBIN
BepxHuil mpeaen uamepenus 630 klla 1 MuUHUMaNBbHBIN BEpXHUH Tipeaen uamepenus 25 klla.
2) IlpeoOpa3oBaTenu pa3sHOCTH MABJICHHWN MOTYT HCIIONB30BAThCSl B KadecTBE MpeobOpasoBaTeeit
M30BITOYHOTO JABJICHUS MIPH MOAKIIOUEHUH MUHYCOBOM KaMephl K aTMocdepe.

125 [IpeoOpazoBarenu SIBISIOTCS MHOTOIMPEACIBHBIMUA U MOTYT OBITh HACTPOEHBI Ha PsAJT BEPXHUX
MpeaeoB WIM JAuana3oHoB u3MepeHuit B coorBerctBUM ¢ ['OCT 22520 wiM HeCcTaHIApTHBIN.
[TpeoOpaszoBareny Takke JOMYCKAIOT HACTPONKY Ha CMEIICHHBIN THana3oH H3MEPEeHUH.

1.2.6 [Ipenensl  gomyckaeMoil  OCHOBHOM — MPUBENEHHOW MOTPENIHOCTH Y  yKa3aHbl B
tabnunax 4-9. Bapuanus BexoHoro curtaina He npessimaet 0,5y. Ilpenensr qomyckaeMoil JOMOIHUTENBHON
MPUBEJICHHON MOTPENIHOCTH, BBI3BAHHON W3MEHEHHEM TEMIIEpPaTyphl OKPYXKAIOIIEro BO3AYyXa, YKa3aHbl B
Tabymne 10.

Tabnuua 4—Ilpenensl 1onyckaeMoil OCHOBHOW MPUBEAEHHOMN MOIPEIIHOCTH
npeobpasoBareneii, uckmoyas mogenu 1020, 1030, 1041, 1050, 1112, 1212, 1240, 1312, 1412

Kox npenenos [Ipenensl fomyckaeMoi OCHOBHOM MPUBEASHHON MOTPemHOCTH ¥, % ot BITN™*
JIOITyCKaeMOi
OCHOBHOM 1 pax/3 < P < Pmax Pmax/10 < Pg < Pmax/3 Pmax/25 < Pe < Pmax/10
NPUBEIEHHON
TOTPETHOCTH
0075 +0,075 0,075+0,007*(Pmax/Ps -3) 0,13+0,012*(Pmax/Ps -10)
010 +0,1 +0,15
015 +0,15 +0,5
025 +0,25
050 +0,5 +1,0
IIpumeuanus:
1 Pmax — MakCHMaTbHBIH BEpPXHHHA TpefeNl W3MEpPEHWH U1 COOTBETCTBYIOHICH MOIU(pUKAINH
npeoOpaszoBares;
2 PB — BepxHHii IIpe/ies H3MEPEHHil, Ha KOTOPBIH HACTPOEH MPeoOpa3oBaTels;
* 3HaYeHUS PacCYMTAHHBIX IIPEIEIOB MOITyCKaeMOW OCHOBHOW IOTPEITHOCTH OKPYTIIAIOT JI0 ABYX 3HAYAIINX
i gp

Taobonanwuma 5— Ilpenensr romyckaeMoil OCHOBHOW NMPUBEIEHHON MOTPENTHOCTH MTpeodpaszoBaresneit
mozenu 1020

Kon npenenos nonyckaemMoid OCHOBHOM [Ipenensl nonyckaeMoil OCHOBHOM ITPUBEIEHHON
MIPUBEIECHHON MOTPELUTHOCTH orpemHocty v, % ot BIIN
6klla < Ps < [0xlla 2, 5klla < Pe <6klla
050 +0,5 +1,0
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Taonaxwuma 6— Ilpenensr momyckaeMoil OCHOBHOW NMPUBEIEHHON MOTPEITHOCTH MTpeoOpaszoBarenei
mozenu 1030

Kon npenenos [Ipenensl gomyckaeMoii OCHOBHOM NMPUBEACHHON MOTpenrHocTy v, % ot BIIN
JIOITyCKaeMOM
OCHOBHOU . 25klla < Pe < 40xlla oxlla < Pe <25klla 4xlla < Pe <6xlla
MPUBEIECHHOMN
MOTPEITHOCTH

025 +0,25 +0,5 +1,0

050 +0,5 +1,0

Tao6nuua 7— Ilpenens: gomyckaeMoil OCHOBHON MPUBEACHHON MOTPEIIHOCTH
npeoOpasoBareneit mogenu 1041

Kon [Ipenenpl JonyckaeMoil OCHOBHOM MPHUBEICHHOM MOrpenrHocTy v, % ot BITN*
MpEIETIOB
JIOIy CKaeMOit
OCHOBHOM Pmax/3 < Ps<Pmax Pmax/10 < Pe<Pmax/3 | Pmax/25<Ps<Pmax/10| Pe¢ < Pmax/25
IIPUBEIECHHOU
OTPEUIHOCTH
0,124+0,012* 0,304+0,025*
0075 +0,075 0,075+0,007*(Pmax/Ps-3) (Pmax/Ps-10) (Pmax/Ps -25)
015 +0,15 +1,0
025 0,25 0,5
050 +0,5 +1,0 +1,5
* 3HaYeHUs paCCUNTAHHBIX TPEJIENIOB AOIyCKaeMONH OCHOBHOM TOTPEIIHOCTH OKPYTJISIOT 10 IBYX 3HAYAIIUX
wnhp

Mogenu 1041 ¢ kogamu ncnoHeHus no Marepuasiam 11 u 14 ¢ kogamu norpemnoctu 0075, 015, 025

HC IMPOU3BOAATCH.

Tabnwuuma 7a— Ipenensl JOMycKaeMON OCHOBHOM IPHBEIEHHOI OTPEIIHOCTH IpeobpasoBareeit

mozenu 1050

Kon npenenos momyckaemMoit
OCHOBHOMW MPUBEAECHHOU

IIpenensr nomyckaeMoil OCHOBHOU NPUBEIEHHOMN MOIPEITHOCTH
Y, % ot BIIN

Pmax/25 < Ps < Pmax/10

IIOTPEMIHOCTH Pmax/10 < Ps < Pmax
015 +0,15
025 0,25 0.5
050 +0,5 +1,0

Taonuma 8— Ilpenensl fomyckaeMoil OCHOBHOU NMPUBEACHHON TOTPEITHOCTH TIpeoOpa3oBaTeiei
moxeneit 1112, 1212, 1412

IIpenens! nomyckaeMoil OCHOBHOM MPHUBEIEHHON MOTPENIHOCTH ¥, % OT

Kon npenenos nomyckaemMoit
OCHOBHOM ITPUBEACHHON BIIN

MOTPEUIHOCTH I xlla < Pe <4 «klla 0,4 klla < Pse <l xklla 0,16 klla < Pe <0,4xIla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Taonuuna 9— Ilpenens! nomyckaeMoii OCHOBHOM NMpHBEIEHHOM MOIPEIIHOCTH NpeodpazoBaTeseit
monaenu 1312

Konx npenenos [Ipenens! JonyckaeMoil OCHOBHOM MPHBEIEHHON MOTPEUTHOCTH v, % ot BIIN
JIOITyCKaeMoi

OCHOBHOM | xITa<|P}| + | P |<1,6 kI1a| 0,64 xI1a<|P;}| + |P|<1 xIla | 0,25 x[a<|B,*| + | B, |<0,64 xI1a
MIPUBEIEHHOU
IIOTPENIHOCTH
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025 +0,25 | +0,5 +1,0

050 +0,5 +1,0

T a6 nuna9a— [lpenensr qomyckaeMoil OCHOBHOM MTPUBEICHHOM MOTPEIIHOCTH
npeoOpaszoBareneit mogenu 1240

Kon npenenoB nomyckaeMoil OCHOBHOM [Ipenenbl nomyckaeMoil OCHOBHOM MPUBEIEHHOMI
IIPUBEIECHHON ITOIPEUIHOCTH MOrpemHocTy v, % ot BIIN
Pmax/lo S PB < Pmax
015 +0,15
025 +0,25
050 +0,5

Tao6numa 10— IIpenenst momyckaeMoi JOMOTHUTEIBHONU MTPUBEIEHHOMN OTPEITHOCTH
npeoOpa3oBaresieil, BI3BAHHOW U3MEHEHHUEM TEMIIEpaTyphbl OKPYKAIOIIEro BO3AyXa

[Ipenensl nomyckaeMoi TOMOTHUTEIbHON MPUBEACHHON
MOTPEITHOCTH J4, BBI3BAHHON U3MEHEHHEM TEMIIePaTyPhl
OKpy:karoiiero Bo3ayxa Ha kaxasie 10 °C, % ot BITN

Kox npenenos nomyckaemon
OCHOBHOM NPUBEICHHON

HOTPEIIHOCTH Pmax/10 < P < Prmax Prmax/25< P < Pmax/10
010, 015, 025 +(0,05 + 0,05Pmax/ Pg)
+(0,1 +
050 +(0,1 + 0,05Pmax/ Pr) +(0.1+0,04Pma] Pr)

1.2.7 Hpeo6pa30BaTeJm HUMCIOT J'IHHCIZHO'BO3P8.CT8.IOH.IYI'O 3aBUCHMMOCTBh BBIXOJHOI'O CHI'HajJda OT
BXOJHOI'O AAaBJICHUS.
1.2.8 HomunanmHasi cratrudeckas XapaKTCPHUCTHUKA npeo6pa30BaTen${ JII/IHCI‘/'IHaH, COOTBCTCTBYCT

BULY:

(YB—YH)
Y =Yu+-—— (P — Pn), 1
" (PB — PHn) ( H) (1)
rjie Y — TekyIilee 3HaU€HUE BHIXOIHOTO IU(PPOBOTO KOJIa Tpeodpa3zoBaTeeii;

P — 3HaueHue n3mepseMoil pu3nuecKoi BEIMUNHBI,

YH, YB — COOTBETCTBEHHO HUXHEE U BEPXHEE MPEIEIbHbIE 3HAYEHUS BBIXOJHOTO CUTHAJIA;
PH, PB — COOTBETCTBEHHO HUKHUI U BEPXHUU IIpeeibl u3Mepenui, klla.

129  Dnexrtpuueckoe mnutanue mnpeodpazosareneii CIAB-SMART, CAB-SMART-Exd nomkHO
OCYIIECTBIATHCS OT UCTOYHUKA HANPSKEHUS MIOCTOSIHHOIO TOKAa C BBIXOAHBIM HampsbkeHueM ot 8 no 30 B
(ms CAB-SMART-Ex (Exdia) or 8 mo 24 B). HomuHanbHOE 3HA4YCHUE HANpPSDKCHHS ITHTAHUS
npeoOpasosareneit 24 + 0,5 B.

1.2.10 Tluranue npeobpaszosateneii C/IB-SMART-EX (Exdia) 101KHO OCYIIECTBISATHCS OT OapbepoB
0e30macHOCTH, OJOKOB MMTAaHUS C BBIXOJHBIMM HCKpPOOE30MacHBIMH LEMSAMH € TapamMeTpamu
Uo<24 B, lo <100 MA, Co> 10 5D, Lo > 0,3 MI['H, nMeromux cepTuduKaT COOTBETCTBUS.

VcTOYHMK  NWTaHWs, UCHOJb3YEeMBIH Ui NUTaHUA B OIKCIUIyaTallMOHHBIX  YCIIOBMAX
npeobOpazoBarenei (kpome CJIB-SMART-EX) nomkeH ya0BIETBOPATE CIICAYIOIIUM TPEOOBAHHSIM:

— comnpoTuBiaeHue uzonsuu He meHee 100 MOw;

— BBIIEPKUBATh HCHbITaTeNIbHOE HampsbkeHue 500 B mnpu  mpoBepke BIEKTpUYECKOU
IIPOYHOCTHU U3O0JIALINN;

— IyJabcanus (JIBOMHAs aMIUTUTY/a) BEIXOIHOTO HaIlpshKeHUs He Jo/bkHa npeBbimats 0,5 % ot
HOMMHAJIBHOTO 3HAYE€HMs BBIXOJHOTO HAINPSIKEHHUS IPHU YaCTOTE T'apMOHMUYECKHX COCTaBJISIOLINX, HE
npesbimaromeit 500 I'o.

CxeMbl ~ BHEIIHUX  DJJEKTPUYECKMX  COEIMHEHUH  mpeoOpasoBareneil  INpHUBEIEHBl B
MpUIIoKeHnu B.
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1.2.11 TlotpebnsieMass OT WCTOYHHMKA TIMTAHUS MOIIMHOCTh MPEOoOpa3oBaTEIIIMH, KpOME
KOHCTPYKTHBHOTO HcnonHeHus (S) — He 6ouee 0,25 Br, mpeobpazoBarensmu ucronHenus (S) — ve 6onee 1,5
Br.

1.2.12 TlpeoOpa3oBaTeian KOHCTPYKTHBHOrO wHcHojHeHus (S) wuMeT uHTEepdelc CBs3m,
rajJbBaHUMYECKU Pa3BS3aHHBIA OT HANPSOKCHUS MUTaHUs. V30Js1us meneil muTaHus OTHOCHTENBHO IeTeH
uHTepdeiica BeiaepxkuBaeT Hanpspkenue 1500 B.

1.2.13 TIlo creneHu 3amuUThl OT MPOHUKHOBEHUS TBUIM W BOJIBI MPEOOpPA30BATEIH COOTBETCTBYIOT
rpynnam P54, IP67 o 'OCT 14254.

1.2.14 TIpeoOpa3oBarenu yCTONYHMBBI K BO3ICHCTBHIO TEMIIEPATYPhl OKPYKAIOIIEH CPEe/Ibl IO TaOJIHIIe
A.3 mpuiioxkeHus: A B 3aBUCUMOCTH OT HUCIIOJTHEHHUS.

1.2.15 TIIpeoOpa3oBarenu yCTOMYMBBI M TMPOYHBI K BO3JICHCTBHIO CHUHYCOMJAIBHBIX BHOparuii B

COOTBETCTBHH ¢ Tabnuiei 11. HanpaBnenne BuOparyu 10JKHO COOTBETCTBOBATH YKa3aHHOMY B IIPHIIOKEHUH
b.

Tab6nuna 11 — YcToWuyuBOCTh K BO3/ICHCTBUIO CHHYCOUAAIBHOM BUOpaLK
Ucnomnenue 1o

I'pynna Hcnonaenus mpeoOpazoBaTenei BUOPOYCTONYHUBOCTU
no 'OCT P 52931
1 CAB-SMART wmogpeneit 1112, 1212, 1312. 1412 L3
2 CAB-SMART wmogpeneit 1020, 1030,1040, 1120, V1

1130, 1140, 1220, 1230, 1240, 1320, 1330,
1340, 1420, 1430, 1434, 1440, 1444, 1530, 1540
3 [Tpoune ncnonnenust CJIB-SMART V2

[Ipenensl gomyckaemMoil JOMOJHUTEIBHOM MPUBEACHHON MOTPEIIHOCTH, BBI3BAHHOM BO3JECHCTBHEM
BuOpanuu, B % ot BIIW, He HOKHBI IPEBBIIATH CISAYIOMNX 3HAUCHUH:

P
Vf — ik . max' (2)
Py

rie Pmax — MakcuManbHBIN BEpXHUH Mpeen u3MepeHus Mojienu mpeodpaszosarens, klla;
Pg — ycranosnennsiit BIIU, kI1a;
kK — ko3 duItneHT, paBHBI: - 0,25 % nns monenewt rpynm 1,2;
- 0,1 % nyst Mmonenelt Tpynmsl 3.
1.2.16 TlIpeobpazosarean CIAB-SMART-Exd (Exdia) ycToituuBbl K BO3JEHCTBHIO Yapa.
1.2.17 Tlpenensl JOMONHHUTEIHHOW TPHUBEACHHON TOTPENTHOCTH TIpeoOpa3zoBaTeliell pa3HOCTH
JABICHUNW W THAPOCTATUYECKOTO aBJICHHSI MPU ABYXCTOPOHHEM HArpyKeHUU pabouuM H30BITOYHBIM
nasinenueM, % ot BIIU:

Pmax

v = Kf - Ppa6 - ——, 3)
rae Kf mma mogenu 1412 +0,2%/1 MIla
Kf ms momenn 1420 +0,08%/1 MIla
KF uist Moztesteii 1430, 1434, 1440, 1444, 1530, 1540 +0,04%/1 MIIa
Kf mns moneneit 1450, 1460 +0,02%/1 MIla

Ppab — 3nauenue paboyero u3dsiTouHoro nasieHus, Mlla;
Pmax — makcuManbHbIi BepxHuil npenen nuzmepenus, MIla;
PB — BepxHwmii mpeen u3MepeHui, Ha KOTOPBIM HaCTpoeH mpeodpazonareins, MIla.
1.2.18 IIpeobpazoBarein yCTOMUMBEI K BO3JCHCTBUIO HHYCTPUAIBHBIX TOMEX:
—10 I'OCT 30804.4.4, crereHb KECTKOCTH 3;
—10 I'OCT P 51317.4.3 B monoce yactot 80—1000 MI'11, cTenieHb )KECTKOCTH 3;
—10 I'OCT 30804.4.2, cTeneHb )KeCTKOCTH 4
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—1o I'OCT P 51317.4.6, cTenieHb )KECTKOCTH 3;

—1n0 'OCT P 50648, crernenp )XeCTKOCTH 5;

—10 I'OCT P 50649, crenneHb )KECTKOCTH 5;

—1n0 I'OCT P 50652, creneHp )XeCTKOCTH 5;

— 1o 'OCT P 51317.4.5, creneHp KeCTKOCTU 2 MPHU IMOJla4ye MOMEXH IO CXEME «IIPOBOA-TIPOBOI» U
CTCTICHh KECTKOCTH 3 TpU TOoJade TIOMEXH II0 CXEMe «IpOBOJA-3eMiis». Kputepmii KadecTBa
GbyHKIMOHUPOBaHUS — A.

JlomoyiHUTENbHAST TOTPEIIHOCTh TpeoOpa3oBaTeseii, BbI3BaHHAsS BO3JCHCTBUEM WHJIYCTPUATBHBIX
MOMEX, BBIpaKEHHAs B MPOIEHTAaX OT JMana3oHa U3MEHEHUsS BBIXOJHOTO CUTHaia, He mpesbimaer 20 % ot
MIPEJIeTIOB JOITYCKaeMOW OCHOBHOM MOTPEITHOCTH U HE HOPMHUPYETCS.

1.2.19 IIpeoGpa3oBarenu COOTBETCTBYIOT HOpMaM MOMEXO3MUCCHH, YCTAHOBJIEHHBIM JIsl Kiacca b o
I'OCT P 51318.22.

1.2.20 TIpeoGpa3zoBareii UMEIOT BHEIIHIOW KHOIIKY, PAcIOJIOKCHHYIO Ha KOpIyce, ISl CMEIICHUS
XapaKTePUCTHKU Mpeodpa3oBaTelis JaBieHUs (KaTuOPOBKaA «HYJIS») OT MOHTAKHOTO TOJOXKEHHS Ha 00BEKTe
WM CTaTUYECKOTO JaBJICHHUS.

1.2.21 Hactpoiika u ympaBlieHHE, MOJIyICHUEe MHPOPMAIIMK O HOMEpPE BEPCHUU IPeoOpazoBaTes ¢
U(POBBIM HHIMKATOPOM OCYIIECTBIISIETCSI KHOMKAMHU, PACIOJIOKCHHBIMH Ha KOpIyce HHAWKATOpa H
JUCTAHIIMOHHO TIPU TOMOIIM YMPABIISIONIETO YCTPOMUCTBA, nojaepkuBaromniero nporokoia ModBus RTU, a
Ui mpeoOpazoBarenisi 6€3 BCTPOCHHOTO IUGPOBOTO MHAMKATOPA — TOJBKO NUCTAHIIMOHHO MPU MOMOIIA
YIPaBIISIOIIETO YCTPOMCTBA, MOoAAepKUBaroero nporokod ModBus RTU.

1.2.22 HWHuaukatop, BXOASIIMKA B COCTaB IpeoOpa3oBaTeIs, UMEET JBa PeKUMa pab0Thl — U3MEPECHHUS,
YCTaHOBKH M HACTPONKHU ITapaMeTPOB.

1.2.23 B pexume u3MepeHusl Ha MHIUKATOpE 0TOOpaskaeTcs:

— 3HauEHUE JaBJICHUs B YCTAHOBJICHHBIX IIPU HACTPOWKE eAMHUIIAX B nipeaenax ot munyc 0,125 no 1,125

JUarna3oHa U3MEHEHUs CUTHANA;

— YCTaHOBJICHHBIC SIUHUIIBI U3MEPCHHUSI IABJICHHSL.

1.2.24 Tlpu HapymeHusix B pabore mpeobOpazoBaTens oToOpaxkaemas WHGOpMaLUs HHAUKATOPOM
npuBeeHa B Tabaune.12.

Taonumwma 12 — OtoOpaxaemas wuH(pOpMANUS TPU HAPYIICHUAX B paboTe
npeoOpazoBaTes
CumMmBoIIBI Ha IMpOBOM Coepiarite pexina

WHIAKATOpE
Uil;l ﬁ:] ;l U3mepsiemoe maBieHue Pp  BBIXOAMT 3a BEPXHUH Ipered,
NN LD yKa3zaHHbIH B 11.1.2.23)
0000 IIepenonuenne MHJUKaTOpa BCIIEJICTBUE HEIPaBUIILHO
el BBIOPAHHBIX €IMHUI] U3MEPEHUS
Hc =-H =-H -H OTka3 aHaJI0roBoOM 4acTu
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yKa3aHHbIN B 11.1.2.23)

1.2.25 VYcraHoBka M HACTpOWKa MapaMeTpOB C ITOMOIIBIO KHOMOK HHIUKATOpPa MOXET OBITh
BBINOJIHEHA TOJIKO BO B3pbIBOOE30MAaCHOM 30He B cooTBeTcTBUU ¢ [Tpunoxenuem E.

1.2.26 Bpems ycpennenus (aeMrupoBaHUs) BBIXOJHOTO CHTHaJa TpeoOpasoBarenieii MOXKET OBITh
BBIOpaHO ToTpeduTenem u3 crenyroiero psna: 0,2; 0.4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6 c.
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1.2.27 [lononHutenbHasl MOTPEHIHOCTh, BbI3BAaHHAS IJIABHBIM M3MEHEHHEM HAIpPSHKEHUS MUTAHUS U
BO3/ICHICTBHEM BHEIIHETO TIEPEMEHHOTO MarHUTHOTO TOJIsl HANpsHKEHHOCTHIO 400 A/M, wactoroit 50 ' wn
BHEIIIHETO IOCTOSIHHOTO MarHUTHOro moJyis Hampsuk€HHocThio 400 A/m, He mpeBbimaer 0,2 oT mpenena
JIOTTYyCKaeMOM OCHOBHOM MOTPEITHOCTH U HE HOPMHUPYETCSI.

1.2.28 IIpeoOpa3oBarenu HE BBHIXOIAT U3 CTPOS MPU OOPBIBE BBIXOIHOTO IEMH MpeoOpa3zoBaresel, a
TaKKe TPU T0J1a4e HAMPSDKEHUsST TUTaHHUsI 0OpATHON TOJSIPHOCTH M KOPOTKOM 3aMBIKAHHH BBIXOAHOUW IICTIH
npeoOpa3oBaresei.

1.2.29 TIlpouyHocTh H3ONSIUM ¥ CONPOTUBICHHE JJCKTPHUSCKUX Ileme mpeoOpa3oBareneit
npuBeieHbI B Tabmuie 13.

TabOnuuna 13 — Bua u 3HaYeHHE UCHBITATEIBHOTO HANPSIKEHUS MIPU MPOBEPKE DIEKTPUUECKON
IIPOYHOCTHU U3O0JIALUH, JIEKTPUUECKOE CONTPOTUBIICHUE U30JIALUU

JelicTBytoliee 3HaYEHNE
UCTIBITATEIbHOTO HAIIPSKEHUSI
IIEPEMEHHOT0 TOKa yacToTou 50

I'y mpakTH4ecku HopMbI 371€KTpUYIECKOTO COMPOTUBIICHUS
CUHYCOUIAITLHOU (POPMBI C m3onsanui, MOM, He MeHee
KOX(QPHUIHEHTOM aMILTUTYAbI HE
Hcnonnenue xyxke 1,414 + 0,099, B a¢d, ne
npeoOpa3zoBa-Teis McHEe
pu pu
. IIPU BEPXHEM .
OTHOCUTEIILHOU OTHOCHUTEIIbHOM
B B 3HAYCHUH
HOpMATBHBIX | O RHOCTH 95+ HOPMAaJIbHBIX | IIPEAeIIbHOMN BIKHOCTH (95 £
p 3%mu p p > 3)%u
YCIIOBUSAX YCIIOBUSAX paboueii
temrieparype 35 Temmenaryps | TEMIEPaTYPe
+5°C patyp (35+5)°C
Hep3priBo3amuiieHbIe
p 300 240 100 20 5
HCIIOJIHCHUS
B3priBo3aniuieHabIe
p 500 — 100 — —

HCIIOJTHCHUS

1.2.30 TabaputHele W  YCTaHOBOUHBIE  pa3Mepbl  mIpeoOpa3oBaTesieli  NpPUBEAECHH B
MpUIIOKeHUN b.

1.2.31 Cpennsist HapaOoTKa Ha oTKa3 i1 peodpazosareneit CIB-SMART ne menee 157000 u.

1.2.32 Cpennuii cpok ciyObI mpeoOpa3zoBareseil He MeHee 14 JeT, KpoMe HKCIUTYaTHPYEMBIX MPH
U3MEPEHUHU MapaMeTpOB arpecCUBHBIX Cpell, CPEeIHUH CpOK CIyXObl KOTOPBIX 3aBHUCHT OT CBOMCTB
arpecCUBHON CPEIbl M YCIIOBHIA AKCIUTyaTaI|H.

1.2.33 Cpennuii cpok ciy>k0bl mpeoOpazoBaTesnel, npeHa3sHAYCHHbBIX AJI U3MEPEHHsI TapaMeTpOB:

- arPECCUBHBIX CPEJI C COJIEPKAHUEM CEpOBOI0PoIa 10 5% 00BbeMHBIX (OpeHOyprckoe MECTOPOKIEHNE)
- He MeHee 6 JIeT.

- arpeccHBHBIX Cpe€l C coJepkaHueM cepoBojopoaa 10 26% oOveMHBIX (AcTpaxaHCKoe
MECTOPOKICHHE) - HE MEHee 4 JIeT.

1.2.34 TlpeobOpazoBaremnu ¢ KoJaMH JIEKTPOHHBIX mpeodpazoBareneit DI u DIT1T mo npumokeHwro
A obecrieunBalOT 3amUTy mpeoOpa3oBaTesis NPU BO3ACHCTBUM T'PO3OBBIX WJIM HMHBIX TEPEXOJIHBIX
nepeHanpsHKeHu KOMOMHUPOBAHHOM BOJHBI 1,2/50 MKC. ¢ MaKCHMaIbHBIM 3HAYEHHEM HarpsikeHus 6 kB u
8/20 MKc. ¢ MakcUMalIbHBIM 3HAaYeHHEM ToKa 3KA (ucmblTaTenbHoe BosneicTBue kimacca Il mo T'OCT P
51992).
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1.3 KommiekTHOCTh peoOpa3oBaTeei

1.3.1  KommiektHOCTh IpeoOpa3oBaTeneil npuseneHa B Tadmaume 14.

Taonuua 14 — KommiekrHocTs mpeoOpa3oBaTeneit

HanmenoBanue O06o3HaueHue KH(;J;" [Ipumeuanue
1. Hpe06pasoBaiTenL JIaBJICHUS ATEP.406239.001-33 1 Hcronaenue u
M3MEPUTEIbHBII 0003HaUYCHUE B
2. Dtukerka (macropt) AI'BP.406239.001-33 IIC 1 |COOTBETCTBUU C 3aKa30M
3. MeTroanka moBepKu MII 95-221-2013 ¢ u3m. 1 1 [Ha 100 wrr. iy B onuH
4. PYKOBOJCTBO IO DKCILTyaTaIluH AT'BP.406239.001-16 PD 1 [VAPEC, WM TIO 5akasy,
WJIH B SJICKTPOHHOM BHJIE

1.4 VYcrpoiicTBo u pabota mpeodpaszoBaTeien

141  KoHCTpyKTHBHO IpeoOpa3oBaTeib COCTOUT W3 NEPBUYHOTO IMpeoOpa3oBaTelis JaBICHUS U
3JICKTPOHHOTO 0J10Ka 00paOOTKH CUTHAJIOB.

1.4.2 TlpuHmmn peWcTBHs mpeoOpa3oBaTeield OCHOBaH Ha TEH30PE3UCTUBHOM J(deKTe B
IIOJIyIIPOBO/IHUKOBOM 4yBCTBHUTEIBHOM 3seMeHTe. Iloj BozaeiicTBueM M3MepsieMOM BeIMYMHBI MeMOpaHa
negopMupyeTcsi, BbI3bIBas M3MEHEHHE COMPOTHUBICHHUS TEH30PE3UCTOPOB UYBCTBHTEIBHOTO JJIEMEHTa, a
BCJIEJICTBHE 3TOT'0, U3MEHEHHUE BBIXOJHOT'O 3JIEKTPUUECKOr0 CUTHaIa. DJIEKTPUUECKUN CUrHai npeoOpasyercs
aHaJIoro-IM(POBBIM MpeodpazoBareneM B HU(GPOBOM KO/, MPOMOPIHOHAILHBINA MPHIIOKEHHOMY JaBICHHIO.
[Mudposoii kox mnepenaercs Ha LU(PPOBOE HHIMKATOPHOE YCTPOWCTBO, a TakKXKe Ha YCTPOMCTBO,
bopmupyromee yHUPHINPOBAaHHBIN H(PPOBOIT BEIXOIHOM CUTHAI.

1.4.3  TIlnatbl 351eKTpOHHOro OJIOKAa YCTaHOBJIEHBI B Kopiyce. Jlig 3amuThl OT BO3ACHCTBUI
OKpY’KalomIel Cpebl Ha TUIaThl HAHOCUTCS MHOTOCIIOIHOE 3aIIUTHOE TIOKPHITHE.

1.5 MapkupoBka

1.5.1 Ha xopmyce npeoOpa3oBaTeniell yCTaHaBIUBAIOTCS TAOJMYKH C HAJIIUCSIMU B COOTBETCTBHH C

K:

HAaMMEHOBAHME CTPaAHbI, 1€ U3TOTOBJIEHO TEXHUYECKOE CPEICTBO;

- TOBapHBIM 3HAKOM WJIM HAUMEHOBAHUEM IPEANPUSTUSI-U3TOTOBUTEIIS;

- HAaMMEHOBaHUEM U (WJIM) TUIIOM MIpeoOpa3oBarteneii;

- TIOPSAJIKOBBIM HOMEPOM IMpeoOpazoBaTesield o CUCTEME HyMEPALUH MPETPUATUS-U3TOTOBUTEIIS;

- JaTOU U3TOTOBJICHHUS;

- s CJIB-SMART-Exd, momomHuTENsHO: MapKHpOBKa B3PHIBO3AIIUTHI, 00O3HAYEHHWE OpraHa Ii0
cepTH(UKaAIMU, HOMEp cepTu(uKaTa, Auana3zoH padbouux temmeparyp aiast TS - -61°C < ta < +70°C, nna
T6 -61°C <t <+60°C, crieruanbHbIi 3HaK B3pbIBOOE30MACHOCTH, CTENEHB 3alUTHl OT BHEITHUX BO3/ACHCTBUN
o 'OCT 14254;

- s CIAB-SMART-Ex u CJIB-SMART-Exdia, momoiHUTENbHO: MapKHpPOBKa B3PHIBO3AIIMTHI,
0003HaYeHHE OpraHa Mo cepTuuKauu, Homep cepTudurkara, IMamna3oH padounux TeMIeparyp, HalpsHKeHHe
MMUTaHUS, TOK, EMKOCTh KaOeJisl, UHIyKTUBHOCTh U MOTpeOsieMast MOIITHOCTD:

- s TS5 - —61°C <t, <+70°C, mnsa T6 - -61°C < ta <+60°C,

- mpeoOpa3oBareneil KOHCTPYKTUBHOTO UCIIOIHEHUS S —

- Ui<24B,1i<100MA, Ci< 10 a®d, Li <0,3 MI'H, Pi < 1,2 Br;
npounx npeodpasosareneii — Ui <24 B, I; <100 MA, Ci < 10 1D, L < 0,3 mI'H, Pi <0,25 BT,

- — a TaKXKe CIeNHaTbHBIA 3HaK B3PHIBOOE30MMACHOCTH, CTETICHD 3aIIUTHI OT BHEIIHUX BO3JCHCTBUIN B
cootBeTcTBUH ¢ McnoaHenueM 1o I'OCT 14254,
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1.5.2 3nak ytBepxkaenus tuna CH HaHOCATCS W3TOTOBUTEIEM HA THUTYJBHBIA JIMCT JTHKETKU
TUNOTPa(CKUM CIIOCOOOM.

1.5.3 Ottucku kieiim OTK u3roToBUTENss M MOBEPUTENIS CTaBATCS B COOTBETCTBYIOIIHME Pa3ICiibl
STUKETKHU.

1.6 VYnakoBka

1.6.1  VYmakoBka mpeoOpa3oBaTeneil 0OecrieunBaeT COXpPAaHHOCTh ITpeoOpa3oBarTeseii Mpu XpaHSHUH
U TPAHCTIOPTUPOBAHHU.

1.6.2 Ilepen ymakoBbIBaHHWEM TNpeoOpazoBaTeneit kuciopoaHoro ucrnoiaHeHus (K) mpousBomutcs
obezxupuBanue u ourctka no OCT 26-04-2158, yTo moaTBepKAaeTCs MPOCTAHOBKOM mTamma «O0e3KUpeHo
corinacHo OCT 26-042158» B macniopTe (3THKETKE) Ha U3ICITHE.

1.6.3  IlpumemHuk naBieHus mnpeoOpazoBareist kuciopoanoro ucrnonneHus (K) sammmaercs ot
3arpsiI3HEHUI KOJIMAYKOM, a caM MpeoOpa3oBaTesib MOMEIIAETCS B 3alasHHBIA MOJUITHICHOBBIA MaKeT.
[IpuemMHuK JnaBieHUs TpeoOpazoBaTeNss HE KUCIOPOJHOTO WCIONHEHHUS JIOIMYCKAeTcs HE 3alluIaTh
KOJITMTauyKOM.

1.6.4  Ilpm mocraBke mpeoOpa3oBareist C KOMIUIEKTOM MOHTaXHBIX 4YacTeld (OTBETHOW YaCTHIO
pa3zbema) MocleHUI YIIaKOBBIBACTCS OTAEIBHO.

1.6.5 Bwecre ¢ mpeoOpa3oBareisiMi B Tapy yKJIAIbIBACTCS STHKETKA (IACIIOPT).

2 HCIHOJBb30BAHUME MO HASHAYEHUIO
2.1 DxkcrulyaTalluOHHBIE OTPaHUYEHUS

2.1.1 He pomyckaeTcss NpUMEHEHHE TpeoOpazoBaTeNel sl HM3MEPEHHs JaBJICHUS Cpen,
arpecCUBHBIX [0 OTHOLIEHHMIO K MaTrepuanaM KOHCTPYKIUM mpeoOpa3oBaTelnieil, KOHTAKTUPYIOIIUM C
U3MEPSIEMOU CPENON.

2.1.2  He nonyckaercs MeXxaHH4eCKO€e BO3ICHCTBUE HA MEMOpaHy MPUEMHHKA JABJICHUS CO CTOPOHbI
MOJIOCTH U3MEPHUTEIHHOTO OJI0Ka.

2.1.3  Ilpwm skcrmyatanuu npeoOpas3oBaTesieil HeOOXOIMMO UCKIIIOUHTD:

—HAKOIUICHHE W 3aMep3aHue KOHJAEHcara B padOYMX Kamepax W BHYTPH COEIWHUTEIBHBIX
TpyOOTPOBOIOB (7151 Ta3000pa3HBIX CPEICTB);

— 3aMep3aHne, KPUCTAIUTH3ALNIO CPE/Ibl MIIM BBIKPUCTAJUIN30BBIBAHNE U3 HEE OTIACIBbHBIX KOMIIOHEHTOB
(1751 )KUJKUX cpen).

2.14  llpu u3MepeHUM JABJIECHUS arpecCUBHBIX MM KPUCTAJUIM3YIOUIMXCS, a TaKXKe 3arpsA3HEHHBIX
cpex OTOOpHBIE YCTpPOWCTBA JABJICHUS JIOMKHBI HMMETh pa3felUTENbHBIE COCYAbl WM MeMOpaHBHI.
PaznenuTenbHble COCY/Ibl JOIKHBI YCTAaHABIUBATHCS KAK MOXKHO OJIMXKE K TOUKe 0TOOpa JaBJIeHUs.

2.2 TloaroroBka mpeoOpazoBaTeleil K NCIOIb30BAHUIO

2.2.1  llpu nomydeHuu npeodpazoBareieil HEOOXOUMO OCMOTPETh YMAaKOBKY M, yOeAMBIIUCH, UTO
OHa HE UMEET NMOBPEXKICHHIA, TIPOU3BECTH PACTIAKOBKY.

2.2.2  1lpoBepHUTb KOMIUIEKTHOCTh MpeoOpazoBaTeseil B COOTBETCTBUH ¢ 1.3.

2.2.3  BHEmHUM OCMOTPOM CJeIyeT MPOBEPHTH MPeoOpa3oBaTelr M Pe3bOOBBIE COCAMHEHUS Ha
OTCYTCTBUE BUJUMBIX OBPEXKICHUH.

2.24  TlpuéMHHK [aBiieHUs TpeoOpa3oBareield M MOHTaXHBIE YacTH, IPeIHA3HAYCHHBIC IS
npeoOpa3oBaHus JaBJIeHUS Ta3000pa3HOrO KUCIOPOJAa M KUCIOPOJOCOJEPKAIIUX CMECEH, JOIKHBI ObITh
OYHIIEeHBI 1 00e3xupens o PJ] 92-0254-89. i npeoOpazoBaTeriel, mpeTHa3HAYSHHBIX JJI paOOTHI B CpeJie
ra3000pa3HoOro KUCI0po/ia U KUCIOPOIOCOAEPKAIINX cMecel, yOeIUThCs B HAIMYMH B STHUKETKE (IIacropre)
mramia «Ooe3xupero corimacao OCT 26-04-2158y.
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225 llpm MOHTaXXe npeoOpazoBarenei CJIB-SMART-Ex, CJIB-SMART-Exd u
CAB-SMART-Exdia (BBoze B 9KCILTyaTaIHI0) HEOOXOJMMO PYKOBOACTBOBAThCs HacTosuM PO, riasoii 3.4
[ITO3I1, rnasoit 7.3 ITYD, 'OCT IEC 60079-14, TOCT P 52350.14, a Takxe:

— ra0apuUTHBIM YEPTEKOM MpeodpazoBareneii (nmpuioxenue b);

— 4epTEKOM CPEICTB B3pHIBO3ALTUTHI (Ipuiioxkenue I);

— IpYyT'MMH JOKYMEHTaMH, JEHCTBYIOIIMMU Ha MPEANPUATUH, PETIaMEHTUPYIOIIUMH UCIOJIb30BaHUE
CPEICTB U3MEPEHHUSI TaBICHHUSI.

2.2.6  llonoxenue mpeoOpa3oBaresiell MPU MOHTAXE — IMPOU3BOJIBHOE, YIOOHOE AJIi MOHTAaXKa,
JEeMOHTa)ka u o0ciykuBanus. MoHTax npeobdpaszoareneii ¢ BIIM no 100 kIla u ¢ oTkpsiTOl MeMOpaHOit
MIPOU3BOJUTH C OPUEHTAIIMEN COCTMHUTEIS AJIEKTPUUECKOTO (pa3béma) BBEpX.

2.2.7  Tlpu moHTaxke nmpeoOpa3oBareneil ycuine 3aTsIruBaHus, MPUKIaJAbIBAEMOro K raifke Kopiyca,
He JOJKHO npeBbimaTh 60 H-m.

2.2.8 Ymnotnenne s coeauHenust tuna 1-3 ucnonnenue 1 mo I'OCT 25164 pexkomenayercs
BBITIOJIHATH C IIOMOILBIO ITPOKJIAKH.

2.2.9  Ilpu moHTaxe npeoOpazoBaresneil cieayeT YYUThIBATh CIEIyIOIINe PEKOMEHIallUu:

—OKpy’Karolasi cpela He JOJDKHAa COJEpXaThb IPUMECEH, BBI3BIBAIOIIUX KOPPO3HIO JAeTaleil
npeoOpaszoBareneil, He MpeJHa3HAYeHHBIX IS paboThl B arpECCUBHBIX Cpe/iax;

—TeMIeparypa U3MepsieMol cpelpl B paboyeil MoyiocTH MpeoOpa3oBaTeisi HE JOJKHA IPEBBILIATH
JIOMyCKaeMoi TeMIiepaTypbl OKpyskaroiero Bo3ayxa. [lockonbky B paboueit moyiocTu npeodpa3oBaTesis HET
IIPOTOKA Cpefbl, TEMIIepaTypa Ha BXOJle¢ B IPeoOpazoBaTellb HEB3PHIBO3AIIMILEHHOIO MCIOIHEHUS, KaK
npaBujio, He JoikHa mpeBbimath 120 °C. g CHMXKEHHMST TEeMIEpaTypbl U3MEPSIEMOM cpelbl Ha BXOJE B
pabouyro MOJNOCTh MpeoOpa3oBaTelb YCTAHABIMBAIOT HAa COCIMHUTENBHOW JMHWH, JJIMHA KOTOPOH s
ucnonuenuit J1J] pekomenayercs He MeHee 3 M, a JIs OCTaIbHBIX cToHeHui — He MeHee 0,5 M. YKa3aHHbIe
JUIMHBI SIBJIAIOTCSI OPUEHTUPOBOYHBIMH, 3aBUCAT OT TEMIIEpaTypbl Cpeibl, JAWaMeTpa U MaTepuana
COCIMHUTENbHOM TUHUH, U MOTYT OBITH YMEHBIIICHBI.

—B Cllyyae yCTaHOBKH IpeoOpa3oBaTesiell HEMOCPEICTBEHHO Ha TEXHOJIOTUYECKOM O00OpYIOBaHHU H
TpyOONpPOBOIaX JOJKHBI MPUMEHSATHCS OTOOPHBIE YCTPOMCTBA C BEHTHIIAMU AJ11 00€CIIeYeHUs BOZMOKHOCTH
OTKJIIOUEHUS U MPOBEPKH NpeoOpa3oBaTeei;

— pa3Meniatb OTOOPHBIE YCTPOHCTBA PEKOMEHIYETCS B MECTAX, /1€ CKOPOCTh ABMXKEHUS paboueii cpeibl
HauMEHbIIIasl, TOTOK 0€3 3aBUXPEHMUI, T.€. Ha IPSMOJIMHENHBIX yU4acTKax TPyOOIPOBOOB MPU MAKCUMAIIbLHOM
PacCTOSHUU OT 3aIIOPHBIX YCTPOUCTB, KOJIEH, KOMIIEHCATOPOB U APYTUX T'MAPABINYECKUX COCTUHEHU;

— 1P MYJIBCUPYIOLIEM JaBJIE€HUU pabouell cpelibl, THAPOyIapax, OTOOPHBIE YCTPOICTBA JOKHBI ObITh
C OTBOJIaMHU B BHUJI€ NETIIC00Pa3HbIX YCIOKOUTENEH;

— COEIMHUTENbHbIE JIMHUU (peKoMeHAyeMasi UIMHa — He Oojee 15 MeTpoB) MOJIKHBI HUMETh
OJTHOCTOPOHHUH YKJIOH (He MeHee 1:10) oT mecta orOopa NaBieHuUs BBEpX, K MpeoOpa3oBaTessM, €Cliu
u3MepsieMasi cpeia ras, U BHHU3, K NpeoOpa3oBaTelisiM, €ClIM HU3MepsieMas cpela KUIKOCTb. B cioyuae
HEBO3MOXXHOCTH BBINOJIHEHUSI 3TUX TpeOOBaHUN MNpU HM3MEPEHHM [aBlIeHHs ra3a B HIDKHEH Touke
COEIMHUTENIbHON JMHUM HEOOXOJUMO NPEIyCMOTPETh OTCTOMHBIE COCYJbl, @ B HAUBBICIIUX TOUYKAX
COEMHUTEJILHON JIMHUY, IPU U3MEPEHUH JIaBJICHUS KUKOCTH — ra30COOpPHUKH;

—IIpU KCIOJB30BAHUU COEAMHUTEIBHBIX JUHUM B HUX JOJDKHBI MPEAyCMaTpUBAThCs CHEIHalIbHbIE
3aryrylaeMble OTBEpCTHs Ul IPOAYBKH (CIMBa KOH/IEHCATa);

— COEeIMHUTENbHbIE JTMHUU (MMITYJIbCHBIE TPYOKH) HEOOX0IMMO MPOKJIaAbIBAaTh TaK, YTOOBI HCKIIIOYUTH
o0pa3oBaHMe ra30BbIX MEMIKOB (IPU U3MEPEHUM JIABJIECHUS KMIKOCTH) WM THAPABIMYECKHX MPOOOK (TpH
M3MEpEHUH JIaBJICHUs rasa);

—MarucTpanu (CoeluHUTEIbHbIE JTMHUN) JTOJDKHBI OBITH IMEpe] MPUCOeTUHEHUEM NpeodpazoBaTesei
THIATENIbHO TPOAYTHI JJIsi YMEHBIICHHUS BO3MOXKHOCTHU 3arps3HEHMs] TOJOCTH TNPUEMHHUKA JIaBIICHUS
npeoOpaszoBareneii;

— IocJie IpUCoeIMHEHUs peoOpa3oBaTeiel clieyeT IPOBEPUTh MECTa COEIMHEHNH Ha TepMETUYHOCTh
IIPU MaKCHMAJILHOM pabo4eM UM MaKCUMaJIbHO JIOMyCTUMOM IEPErPy30YHOM JaBJICHUH (HE MPEBBIIIAIONIEM
BEJIMYMH, YKa3aHHbIX B Tabuuie 2). Criaj naBieHus 3a 15 MUHYT He JOJDKEH NpeBbIath 5 % oT moJaBaeMoro
JaBJICHHUS.
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2.2.10 [Ins UCKIIOYEHHS CIy4yaeB BO3HHUKHOBEHHS OJHOCTOPOHHHMX IIEPErpy30K B MPOIECCE
SKCIUTyaTallul TNpeodpazoBaTeieil pa3HOCTH JAaBICHUNH HEOOXOIMMO CTPOTO COOMIOJATh ONpEACICHHYIO
MOCJIEI0BATEIBHOCTh ONepaluii Py BKIIOYEHUH peoOpa3oBaTesis JaBjieHus B paboTy P UCIOIb30BaHUH
KJIanaHHOTO OJToKa (pUcyHOK 1):

1) 3akpoiite Bentwiu |, Il u I, 1usg gero moBepHUTE MX PYKOSATKH IO YACOBOM CTpesiKe (TJISAs CO
CTOPOHBI COOTBETCTBYIOLIUX PYKOATOK) /10 yIIopa (To0KeHHE A);

2) OTKpOWTE 3alOpHYIO apMarypy, YCTAHOBJICHHYIO Ha TEXHOJOIMYECKOM O0OpYIOBaHUH, KaK B
«IUTKOCOBOI», TaK U B «MUHYCOBOW» JINHUSX;

3) ypaBHfiiTE JaBI€HHE B «IUIFOCOBOW» M «MHUHYCOBOW» KaMepax, JJisi 4ero IUIaBHO IMOBEPHUTE
pykositku Bertuiei | u 11l ma 1,5-2 o6opora npotus yacoBoit cTpenku. [Tocie 3Toro npoBepsTe U, B Cliydae
HE00XOIUMOCTH, OTKOPPEKTUPYHUTE BHIXOJHOMN CUTHAI,

4) noBepuute pykosTKy BeHTH s |11 mo yacoBoii cTpenke 10 ynopa (mmonoxenue A);

5) mOBEpHUTE PYKOATKY BEHTWIS | «IUIIOCOBOI» Kamephl NMPOTUB YAaCOBOW CTPENIKU [0 YyIopa
(monoxenue B);

6) moBepHHUTE PYKOATKY BeHTWIs |l «MHHYyCOBOW» KaMmepbl NMPOTUB YaCOBOW CTPEJKH A0 yHopa
(nonosxxenue B).

OT coegMHUTENBHBIX NTMHWIA

._ 4 + B

II ==

[1I

K patunky
Pucynok 1 — Cxema kiananHoro 0io0ka

2.2.11 TlpeoGpazoBaTeny NOJKIIOYAIOTCS K HCTOYHUKY MUTaHUsA (COOJ01ast MOISPHOCTh UICTOUHUKA
NMUTAaHWs1) W TPUEMHHUKY KOJOBOTO CHTHAJIAa COEAMHUTEIBHBIMH TIPOBOAAMHU JIMHUM CBs3H. C(Cxema
MOJIKJIIOUYEHUS TpeodpazoBaTesell mpuBeeHa B IpUIokKeHnu B.

2.2.12 Tlocne TpaHCTIOPTUPOBAHHS B YCIOBUSAX OTPHIIATEILHBIX TEMIEpPATyp OKpPY)KAIOLIEH Cpeibl
nepBoe MOAKIIOUEHHE MpeodpazoBaTenel K UCTOYHUKY AJIEKTPOINUTAHUS JOMYCKAETCs TOCHE BBLACPIKKH
npeoOpa3oBareseil He MeHee 3 4acoB B HOPMAJIbHBIX YCIOBUSX.

2.2.13 Kopnyc mnpeoOpa3oBarens [IODKEH OBITh 3a3eMJIEH B COOTBETCTBHUM C TpeOOBAHUSAMHU
I'OCT IEC 60079-14.

2.2.14 TloaxmioueHue npeodpa3oBareneld K JUHUU CBA3M M MCTOUHHUKY NUTAHHUSA OCYIIECTBIISETCS
KabeseM ¢ U30JISAIUEH U YUCIIOM MEIHBIX IPOBOJIOB, COOTBETCTBYIOLINM YHCITY IPOBOTHUKOB B JIMHUU CBS3H
(mampumep, KYDID 4x0,35-250 TY16-505.179-76). PekomeHnyemoe cedeHne mpoBOIHUKOB Kabens ot 0,35
mo 1,5 M2,

2.2.15 Jlnsa npeoOpasosareneit CIB-SMART-Ex Heo0X0a1MO0 POBEPUTH BHINOIHEHHE TPEOOBaHUI K
JIMHWAH CBSI3U:

— comporuBneHue kabemns: Rk < 20 Owm;

— émkocTb kabens: Ck < 0,04 Mx®;

— UHAYKTUBHOCTH Kabemns: Lk < 0,1 mI'H.

2.2.16 s CJIB-SMART-Ex nmokHbl  OBITH  BBITIOJHEHBI  yCIIOBHST B COOTBETCTBHH  C
n. 12.2.5.1 TOCT IEC 60079-14:
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- U, < Ui

- <l

— Co=Ci+Cg;

— Lo>Li+ Lk

2.2.17 PexomeHayeTcs BBITOIHATH JUHUH CBS3HM B BUJIE BUTOM Maphbl B dKpPaHE.

2.2.18 Ilpu OTCYTCTBUMM TaJbBAHWYECKOTO pa3/eICHUs KaHAJIOB NHUTaHUS mpeolOpasoBaTeneit
3a3eMJIeHHEe Harpy3KH JOIyCKaeTcsl TOJIbKO CO CTOPOHbI HcTouHMKa nuTanus (MUI1).

2.2.19 Hacrpoiika mapameTpoB npeoOpa3oBaTelis IpOU3BOIUTCS cOOTBeTCTBUU ¢ [Tpunoxenuem E.

2.3 Dkcrutyatanus npeoOpa3oBareneit

2.3.1  Dxcmnyaramusi mpeoOpa3oBaTeieil TODKHA MPOM3BOIUTHCA C COOJIOIEHUEM TpeOOBaHUI
I'OCT IEC 60079-17, rinassr 3.4 ITTO3II.

2.3.2  BBox mpeoOpasoBaTeneil B 3KCIUTyaTallMIO MPOM3BOIUTCS MO JOKYMEHTaM, MPUHSATHIM Ha
IpeaNpUATHH-TIOTPEOUTETE.

2.3.3  Dkcrutyaranusi mpeoOpasoBareneld ¢ MapKUpoBKOW «K» ODKHA TPOM3BOAUTHECS  C
coomonennem tpedoanuii [OCT 12.2.052, OCT 26-04-2158.

2.3.4  Tlpwm dKcrutyaraiuu mpeodpa3oBaTeiu J0JDKHBI OBEPraThCs MEPUOINICCKUM OcMOTpam. [Ipu
0CMOTpE HEOOXOAUMO MTPOBEPHUTH!

—MPOYHOCTH U TEPMETUYHOCTD JTMHUHN TTOABOA JABIICHUS;

—YUCTOTY TOJIOCTH MOJIBOJIA IABJICHUS;

—Ha&XKHOCTh MOHTaXa (KpeIUIeHHs1) IpeoOpa3oBareeii;

—OTCYTCTBHE OOPBIBOB MJIH MOBPEKICHHSI U30JIALUU COCTUHUTEIBHBIX AIEKTPHUCCKUX JIMHUH.

DkcrutyaTanus npeoOpa3oBaTelneil ¢ HapyleHHEeM yKa3aHHBIX TPeOOBaHUI 3arpenaeTcs.

2.3.5 B mporecce dKCIUTyaTalluu CIEAYET PEryJIpHO IPOBEPSTh YUCTOTY MOJOCTH TOIBOJA
TaBIICHUSI, a TaKXKe HaJEKHOCTh AJIEKTPHUECKOTO COCTUHEHUSI KOHTAKTOB, IIEIOCTHOCTh U COMPOTHBIICHHE
JIMHHUHU CBSI3U C HArPy3KOM.

2.3.6  OcMOTp M yCTpaHEHHE 3aMEUYEHHBIX HEJOCTATKOB JOJDKHBI MPOU3BOJUTHCS MPU OTCYTCTBUU
JIaBJICHHSI B TA30BOM MJTM THIPABINYECKOMN JIMHUH U OTKIFOUEHHOM 3JICKTPOITUTAHHUH.

2.3.7 B ciy4ae HakOIUIEHUS KOHJEHCATa B COCAMHUTEILHOW JIMHHUH (TIOJIOCTH HW3MEPHTEIHHOTO
O070Kka) M HEBO3MOXHOCTM ClIMBa KOHJeHcara Oe3 JeMOHTaxa IpeoOpa3oBareneid He0OXOAUMO
JIEeMOHTHPOBATh MpPeoOpa3oBaTeNd, W CIUTh KOHJICHCAT, TIOCJIE€ 4Yero BHOBb TIPOM3BECTH MOHTAX
npeoOpa3oBarenell. JleMOHTaX M MOHTax mpeoOpa3oBaTeneil cieayeT NPOU3BOJAUTH C COONIIOIEHUEM
TpeOoBaHUH pa3zierna 2 HACTOSIIETO JOKYMEHTA.

2.3.8  XapakxTepHble HEHCIPAaBHOCTH ¥ METO/BI X YCTPAHEHUS MPUBEICHBI B TadmuIe 15.

Tabnuuna 15— XapakTepHble HEUCIIPABHOCTU U METObI UX YCTPAHEHUS

HeucnpaBHocTh [Tpuunna Meroa ycTpaHeHust

OOpbIB B TMHNHN HHTEepdeiica UiH B
LENH MTUTAHUSL.

Hatiti u ycrpanuts 0OpbIB

1 BrixoaHo# cursan
KopoTtkoe 3aMbIKaHuE B JTHHUH

OTCYTCTBYET o HatiTi u ycTpaHuTh 3aMbIKaHue
nHTepdelica WK B 1IN MUTAHUSL.
Hu3zkoe HanpshkeHne TUTaHUSL. [IpoBephTe U, €cITU HY)KHO, OTPETyIUPYHTE
Hapyuiena repMeTUYHOCTD B TUHUU o
o Haiitu 1 ycTpaHUTh HE TEPMETHIHOCTH
2 BeIXoaHOI chrHAall MOABOIA JABICHUS
HeCcTaOMIIEH OKHCIIEHBI KOHTAKTHEIE Ortkirounthb utanne. OCBOOOINTE TOCTYT K
MOBEPXHOCTHU KOHTaKTHBIM MOBEPXHOCTSIM. OUHCTUTh KOHTAKThI
3 BEIXOJIHOM CHT'HAII HE
HewncnpaBHoCTh B 6110Ke Bo3sppaTute mpeoOpa3zoBaTesib 11 3aMEHBI HIIH
COOTBETCTBYET
3JIEKTPOHUKHU peMoHTa

3a1aHHBIM [TapaMeTpaM

Crpannua 18 u3 75 AT'bP.406239.001-16PD



3 TEXHHUYECKOE OBCIYXHNBAHHUE

3.1 Ilpum BBITyCKE C NPEANPUATHUS-U3TOTOBUTENSI MpeoOpa3oBaTeNld HACTPAWBAIOTCS HA BEPXHHMA
IpeAesl U3MEPEHUsI NABICHUsS, NPU TOM HWKHUN Tpeles U3MEpPEHUs JABJICHHS PAaBEH HYIIO JUIS BCEX
npeoOpaszoBareneii, Kpome mpeodpazoBarTeneil 1aBIeHU-Pa3peKECHUS.

Jliss MHOTOIpEeNbHBIX MpeodpazoBaTeseil BOZMOKHO M3MEHEHHE BEPXHEro mpezesa M3MepsieMOoro
JABJIEHUSI C TMOMOLIBIO MOAYJIS MHAUMKAMM B cooTBeTcTBUM C [lpunoxenuem E. Ilocne mepectpoiiku
MPOU3BECTH 3aIIUCh B NACIIOPTE O TPOU3BEAEHHOM JEHCTBUMU.

3.2 HHTepBas MeX Iy MOBEpKaMH S JIeT.

Ilepuoauueckoii MOBEpKE MOTYT HE MOJBEprarbCs NpeoOpa3zoBaTeNld, HAXOAAIIMECS Ha JUIMTEIbHOM
XpaHEHUH (KOHCEPBAIIMH).

3.3 Merposiornyeckue XapakTepuCTUKU Mpeodpa3oBareiell B TeUeHHE WHTEPBAJIa MEXIy MTOBEpKaMU
COOTBETCTBYIOT JOKYMEHTaM O IMOBEpKe ¢ YYETOM MokaszaTeliell 0€30TKa3HOCTH MpeoOpa3oBareneil u npu
YCIIOBUU COOJIIOICHUS TIOTPEOUTEIEM MPABUIT XPAHCHUS, TPAHCTIOPTUPOBAHUS M IKCIUTyaTaIllH, YKa3aHHBIX B
HAaCTOSIIEM PYKOBOJCTBE I10 KCILTyaTallu.

3.4 TloBepka mpeoOpa3oBaTeneii OCYIIECTBISETCS B COOTBETCTBUU C JokymeHTOM: «I'CH.
[IpeoOpazoBarenu nmapinenus usmeputenbHble C/AB-SMART. Metonuka moBepkm» MIT 95-221-2013,
yrBepxkaeHHbIM OI'VIT « YHUUM» B 2015 .

3.5 PerynupoBka

3.5.1 PerynmupoBka u mepecTpoiika Iuana3oHOB HM3MEPEHHUs IpeoOpa3oBareield MPOU3BOAMUTCS C
MIOMOILBIO MOJyJIi MHAMKAaUUMU B coorBercTBUE ¢ [lpunoxkenneM E unm AMCTaHIMOHHO NpH MOMOLIH
YIPaBJISIIOIIETO YCTPOMCTBA, Mo aaepxkuBarotiero nporokoa ModBus RTU.

3.6 Mepsl 6e30macHOCTH

3.6.1 Ilo cnocoOy 3ammMTBl YelOBEKa OT IOPAKEHMs JIIEKTPUYECKUM TOKOM MpeoOpa3oBaTesin
otHocsTes K kiacey «l» mo 'OCT 12.2.007.0.

3.6.2 K pabote c mpeobpazoBaTesiMu JOMYCKAIOTCS U1, aTTECTOBAaHHBIE JJIsl paOOTHI C COCYIaMU 101
TaBIICHHEM, MpPOIIEAINEe MPOoBepKy 3HaHWH «lIpaBmi TEXHHYECKOW HKCIUTyaTallud AIIEKTPOYCTAaHOBOK
notpeduteneit» (IITI3II) u «MexoTpacneBblx npaBui mo oxpane Tpyzaa (IIpaBun 6e3omacHocTH) npu
SKCIUTyaTanuu siekrpoycranoBok» (IIOT P M-016-2001 P 153-34.0-03.150-00), wmmetomiue mpaBo
paboTaTh ¢ 3JEKTpOoyCTaHOBKaMH HampsbkeHueM g0 1000 B u mpomienime HMHCTPYKTaX IO TEXHUKE
0€30I1aCHOCTH.

3.6.3 Texnuueckoe oOcCIyXKHUBaHHE NpeoOpazoBaTeneil JOKHO TNPOU3BOAUTHCS C COOJIOACHUEM
tpedoBanuit 'OCT IEC 60079-17, rnast 3.4 IITOIII.

3.6.4 3ameHy, NMpUCOEIMHEHHE U OTCOECIUHEHUE MpeoOpazoBaTesel OT MarucTpaiei, MmoJBOAALIINX
JaBlIeHHE, CIIeIyeT IPOU3BOIUT IIPU OTCYTCTBHH JABJICHUS B MATUCTPAIISAX U OTKITFOUEHHOM 3JIEKTPHIECKOM
MUTAHUU.

4 TEKYIIHAW PEMOHT

4.1 [IpeoOpa3zoBarenu, Ajii KOTOPBIX BBISBJIEHO HECOOTBETCTBHE MapaMeTpPOB, YKa3aHHBIX B
STHKETKe (TMacrnopTe) U KOMIUIEKTHOCTH 1.3 MmpH MpoBEACHUH BXOAHOTO KOHTPOJIS WM IPHU KCILTyaTallly,
HAIpPaBIIAIOTCS HAa IPEANPUSITUE-U3TOTOBUTEND.

4.2 3ampemnaercss BHE MPeNNpUATUSA-U3TOTOBUTENS pa3duparh MpeodOpa3oBaTeiay, NPOBOAUTH
NopaboOTKy MOHTa)Xa, a TaKXKe IPOU3BOJUTH 3aMEHY JJIEKTPOHHBIX KOMIIOHEHTOB, YYBCTBHUTEIHHOTO
JJIEMEHTA.
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5 OBECHEYEHHUE B3PbIBO3AIIMIIEHHOCTH

B3priBozammménnocts npeodpaszopareneid CIIB-SMART-Exd ob6ecnieunBaeTcst BHITOJTHEHHUEM OOIIIHUX
TpeOOBaHUI K B3pBIBO3AIUINEHHOMY 3nekTpoobopynoBanuto mo TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, rmaBer 7.3 IIYD wum TpeboBaHMiI K B3PBIBO3AMMMUINEHHOMY OOOPYIOBAaHUIO C
B3PBIBO3AIINTON BUIA «B3pbIBOHEIPOHHIIaeMas oboouka «d» mo I'OCT IEC 60079-1.

B3priBozammménnocts npeodpaszopareneii C/IB-SMART-Ex obecrnieunBaeTcsi BBITTOJIHEHHEM OOIIHUX
TpeOOBaHUI K B3pBIBO3AIUIIEHHOMY 3nekTpoobopynoBanuto mo TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, T'OCT P 52350.14, rnmaBe 7.3 IIYD wm TpeOoBaHMI K B3PBIBO3ANIUIIEHHOMY
000pYI0BaHUIO C B3PBIBO3AILIUTON BH/Ia KACKpOoOe3onacHas aekTpudeckas tenb «iay mo FOCT 31610.11.

BspeiBozammménnocts npeobpasosatencii  C/IB-SMART-Exdia obecrnieuuBacTcss BBITOJHCHHEM
o0mux  TpeOOBaHWI K  B3pBIBO3AIMIIEHHOMY  3yekTpoobopynoBanuto mo TP TC 012/2011,
I'OCT 31610.0, TOCT IEC 60079-14, rnassi 7.3 ITYD u TpeOOBaHMi1 K B3pHIBO3AIIUIIIEHHOMY 000PYI0BaHHIO
C B3PBIBO3AIUTON BUa «B3PBIBOHEIIPOHHUIIAEMas 000J104Ka «0», HCKpoOe3omacHast IeKTpHUUECcKas Ierb «ia
o 'OCT IEC 60079-1, TOCT 31610.11.

5.1 Cpenactra B3pbIBO3aLTUTHI PeOOpa3oBaTEIICH

5.1.1 BspsiBozammra mpeodpazoBareneii CIB-SMART-Exd (Exdia) oGecmeunBaercss BHIOM
B3pBIBO3ALIMTHI «B3pbIBOHENpoHHUIaeMas 06omouka «d» mo FOCT IEC 60079-1 u nocturaercst 3aKII04eHUEM
JIEKTPUUECKUX Lieneil mpeoOpa3zoBaresneil BO B3pbIBOHENPOHULAEMYIO 00O0JIOUKY, KOTOpas BBLACP)KUBAET
JaBJICHWE B3pbIBA M HCKIIIOYAET IEepefady B3pblBa B OKPY’KAIOLIYI0 B3pbIBoOomacHyr cpeay. IIpounocts
o6onouku nposepsiercs ucnbiTanusiMu 1o ['OCT 31610.0 u TOCT IEC 60079-1, npu 3ToM Kaxaas 000109Ka
MOJIBEPraeTCsl UCTIBITAHUSAM ITHEBMAaTHYeCKUM aaBienueM 1,5 + 0,1 MIla B Teuenne BpeMeHH, IOCTATOYHOTO
JUIsl OCMOTpa, HO He MmeHee 10 + 2 c.

5.1.2 Tluranue npeodpazopareieii CJIB-SMART-Ex (Exdia) m10/mKHO OCYIIIECTBIATHCS OT OapbepoB
0e30macHOCTH, OJOKOB MMTAaHUS C BBIXOJHBIMM HCKpPOOE30MacHBIMM LEMSAMH € IapamMeTpamu
Uo <24 B, Io <100 MA, Co > 0,1 Mmx®, Lo > 0,3 M['H, uMeronux cepTuuKaT COOTBETCTBUS.

5.1.3 B npeo6pazoparensix C/IB-SMART-Ex (Exdia) ypoBeHb B3pbIBOOE30IIACHOCTH 00ECIIEYMBACTCS
B coorBercTBUU ¢ ['OCT 31610.11 ncnonb3oBaHreM OJOKUPYIOUINX THO/I0B, OTPAHUYEHUEM HAIPSKEHUS C
MOMOIIIbI0 CTaOMJIUTPOHOB, OIPAaHUYMBAIOLIMX HANpsHKEHHE 0 Oe30IMacHOro 3HAYeHUs, OrpaHUYEHUEM
HOMHUHAJIOB HCIIOJNB3YEMBIX EMKOCTEH, OTpaHMYCHHEM TEMIIepaTypbl TOBEPXHOCTH KOMIIOHEHTOB [0
temneparypsl MeHee 80°C i TemneparypHoro kimacca TS5, 70 °C nmns temmneparypHoro kiacca T6,
repMeTH3anreil MoBEPXHOCTU 3JIEMEHTOB, 00€CIEeUNBAIOLINX UCKPOOE30MacCHOCTh KOMIAyHOM TOJIIHUHON
6onee 1,5 mm ¢ Ttemnocroiikocteio 6oiee 200 °C. IIpoBonHukn amuHOM Oosiee 50 MM 3akpemiieHbl U
3adukcupoBaHbl KomnayHoM. [IpeoOpa3zoBaTenn UMEIOT CTENEHb 3alUThl OT BHEIIHUX Bo3zaeicTBuil 1P54,
IP67 mo 'OCT 14254.

5.1.4 Dmextpuueckas  HCKpoOe3omacHOCTh  mpeodOpasosareneii  CJIB-SMART-Ex  (Exdia)
o0ecreynBaeTcsi OrpaHUYEHHEM pPAaCCTOSIHUS IO MOBEPXHOCTH IJIACTMACCOBOM 0O0OJOYKM OT Hambosee
yIIEHHBIX TOYEK JI0 3a3eMIEHHBIX MeTayummueckux yacteit B cootBeTcTBUU ¢ ['OCT 31613 He Gonee yem 50
mMM. Ha kopmyce mnpeoOpa3zoBaTeneil HUMeEIOTCS 3a3eMIIONIMN  3aUM M 3HAaK 3a3eMJIGHUS 110
I'OCT IEC 60079-14, TOCT P 52350.14.

515 CIB-SMART-Exd (Ex), (Exdia) He UMEIOT 3JIEeMEHTOB, HCKPSIINX WU TIO/IBEP)KEHHBIX HATPEBY
cebire 80 °C s TemneparypHoro kiacca TS, ceeime 70 °C miisg TeMrnepaTypHoro kiacca T6.

5.1.6 Temmneparypa B Mecte BBoAa kabens He npesbiaer 70 °C g TS u 60 °C ans T6, B kopemke
pa3nenku (B MecTe pa3BeTBIIeHUs KaOens/mpoBooB) He npebimaer 80 °C g TS u 70 °C mis T6 mpum
MaKCUMaJIbHOU Temreparype okpysxatomieir cpensl 70 °C ans temmeparyphoro kiacca TS, 60 °C ans
TemnepaTypHoro kiacca T6.

5.1.7 Cronopenue pe3bOOBBIX COETUHEHHH MTPOU3BOINUTCS:

— Ka0OenbHOTO BBOJA M 3arilylIKM — Ha NPEANPUATHU-U3TOTOBUTENIE TE€PMETHKOM, HMEIOIIeM
TEMIIEPATyPHYIO CTAOUIILHOCTD;
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— KpBIIIEK — IPU MOHTa)Xe Ha MECTE KCIUTyaTallul — CTOMOPHBIMH BUHTaMH € IJIOMOUPOBOYHBIMU
YalriKamu,

— TOKOBEYIIME U 3a3eMJISIOIINI 3aKUMbI — MPY>KUHHBIMU [1aii0aMu;

— COEIMHEHUS C MPUEMHUKOM JIaBJICHUsI — IOCTIe MOBOPOTA KOpIyca MpeoOpa3oBaTesisi OTHOCUTEIBHO
MIPUEMHHKA JIaBJICHUSI BUHTOM (IIOBOPOT KOPITyca BO3MOXEH Ha yroi npudnusutensno 400°, yroi npu 3ToMm
OrpaHUYEH yCTAaHOBOYHBIM BUHTOM, IIEPEMEIAONIEMCS B KaHABKE KOpITyca U 00eCreuynBaroIIeM B KpaitHeM
MOJIOKEHHUU HE MEHEe 5 MOJIHBIX BUTKOB Pe3b0bl, HAXOAAIIUXCS B 3allCTICHUN);

— XOJl YCTAHOBOYHOT'O BUHTA OTPAaHUYCH MapKUPOBOYHOM TaOIMUKOMA.

5.1.8 TloBepxHoctu 0003Ha4YeHBI CciI0BOM «B3peiB» (Toipko mis CIAB-SMART-Exd (Exdia)) c
ykazanueM gonyckaemsix 1o 'OCT IEC 60079-1 napameTpoB B3pbIBO3AIUTHI: MUHUMAJIbHOW OCEBOM JITMHBI
pe3b0Bl, 11ara pe3bObl, YKciia MOJTHBIX HEMPEePhIBHBIX HEMOBPEKIAeMbIX HUTOK (HE MEHee 5) B 3allelIeHUH
B3PBIBOHETIPOHUIIAEMOTO PE3b0OBOr0 COCAMHEHUS, IIUPUHBI W JIUHBI IIeId. Bce BUHTBI 3aCTONMOpPEHBI
COCTaBOM, 00JIaJJAI0IIMM TEPMHUECKON CTaOMIBHOCTBIO.

5.1.9 Ha rabnnukax, NpuKperyieHHbIX K o0onouke npeodpazosarenein CIB-SMART-Exd, nanecena
MapKUpPOBKa:

— HavMEHOBaHHE CTPaHbl, IJI€ U3TOTOBJIEHO TEXHUYECKOE CPEJICTBO;

— TOBApHBIN 3HAK WM HAUMEHOBAHHE MPEANPUATHSI-U3TOTOBUTEIIS;

— HauMMEHOBaHWeE W (WJIM) TUI TpeoOpa3oBaTese;

— wmapkupoBka B3pbiBo3amuThl « 1Ex db IIC T6...T5 Gb X» o603Ha4yeHue oprana mno cepTuduKaum,
HOMep cepTu(uKara;

— cIeluanbHbIN 3HAK B3PHIBOOE30MACHOCTH;

— Juana3oH pabounx temnepatyp: —61°C <t, <+70°C mnsa TS5, —61°C < t, <+60°C nns T6;

— CTeleHb 3alluThl OT BHemHuX Bo3aekcTeui IP67 mo 'OCT 14254;

— TMOPSIIKOBBIN (3aBOJICKOM) HOMEp MpeoOpa3oBareneil MO CUCTEME HyMepalud MpeArnpUsTUs-
W3TOTOBHTEIIS,

— JlaTa U3rOTOBJICHUS.

5.1.10 Ha rTabnuukax, mpUKpeIUICHHBIX K 0o0onouke npeodpaszoBareneii C/IB-SMART-Ex nanecena
MapKHPOBKa:

— HAMMEHOBAHME CTPaHBbI, IJI€ U3TOTOBICHO TEXHHUECKOE CPEICTBO;

— TOBapHBIN 3HAK UM HAMMEHOBAHUE MPEANPUATUSA-U3TOTOBUTES,

— HauMEHOBaHMe U (MIM) TUI peoOpa3oBaTeie;

— MapkupoBka B3pbiBo3amuThl «0Ex ia I[IC T6...TS5 Ga X», o003HaueHne oprasa no cepTupuKamm,
HOMep cepTu(uKara;

— CIeIHUabHBINA 3HAK B3PHIBOOE30ITACHOCTH;

— naumanasoH pabouux temmepatyp: —61°C <t, <+70°C qs TS5, —61°C < t, <+60°C nns T6;

Hanpspkenue nutanus: Ui <24 B,

tok: |i <100 MA,

éMkocTh: Ci < 10 D,

UHIYKTUBHOCTH: Li < 0,3 MI'H,

notpebnsgemass MoutHocTh: Pi < 1,2 BT ans mpeoOpa3oBatenieli KOHCTPYKTUBHOTO MCIIOJHEHHUS S

(0,25 Bt a5 mpoumx mpeoOpazoBaTeneii);

— CTeleHb 3aluThl OT BHEIIHUX Bo3aercTeuil IP54 wm IP 67 mo TOCT 14254;

— TIOPSIIKOBBIM (3aBOJICKOM) HOMEp TmpeoOpa3zoBareiied MO CHUCTEME HyMEparuu MPeanpUusThs-
W3TOTOBHTEIIS,

— J1aTa U3rOTOBJICHMS.

5.1.11 Ha rabnuukax, NIpUKPEIUICHHBIX K 000104Ke peodpaszoBareneii CIB-SMART-Exdia Hanecena
MapKHPOBKa:

— HAMMEHOBAHHE CTPaHBbI, IJIe U3TOTOBICHO TEXHHUECKOE CPEICTBO;

— TOBapHBIN 3HAK WM HANMEHOBAHUE MTPEIIPUATHSI-H3TOTOBUTEIIS;

— HaMMEHOBaHue U (W) TUI npeoOpa3zoBaTeieil;
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— wmapkupoBka B3pbeiBo3amuTel «0Ex db+ia IIC T6..T5 Ga X», o0o3HaueHHe opraHa o
cepTH(HKAIMU, HOMEP CePTH(PHKATA;

— CIenHUabHBIN 3HaK B3PHIBOOE30MIACHOCTH;

— nwuamnasoH padouux temmeparyp: —61°C <t, <+70°C mst TS, —61°C < t, < +60°C ms T6,

Hanpsbkenue nutanus: Ui <24 B,

tok: i <100 MA,

émkocth: Ci <10 HD,

UHIYKTUBHOCTH: Li < 0,3 MI'H,

norpebisiemast MomHOCTh: Pi < 1,2 Bt ms mpeoOpaszoBareseii koHcTpyKkTuBHOTO McmonHeHus S (0,25

Bt myist mpouunx npeoOpaszoBareneii);

— CTeIEeHb 3auThl OT BHEHUX Bo3AeicTBul IP54 wnu IP 67 mo TOCT 14254;

— TOPSAIKOBBIA (3aBOACKOH) HOMEp MpeoOpa3zoBareieil Mo CHUCTeMEe HyMEpalud MpearpusTus-
M3TOTOBUTEIIS,

— J1aTa U3rOTOBJICHHUS.

5.1.12 ®pukunonHas uckpobOe3omacHOCTh IpeolOpasoBaTeneii obecreunBaeTcs MPUMEHEHHEM IS
W3TOTOBJICHHS JleTaneld 00OJIOUKH CIUIaBOB C COJAEp)KaHHEeM MarHus He Oonee 7,5% B COOTBETCTBUH C
tpedoBanusimu 'OCT 31610.0.

5.1.13 DraexTpocTaTHyecKas UCKPOOE30IacHOCTh npeoOpaszoBareseit CJAB-SMART-Ex,
CIB-SMART-Exd u SMART-Exdia obecrieunBaeTcsi M3rOTOBJICHHEM HAPYXHBIX YacTeil OOOIOYKH H3
MeTaJTNYECKHX MAaTepPHalIoB U OrpaHHYEHHEM TLIOMAIN CTEKIa CMOTPOBOTO OKHa 10 100cM? M MOCTOSHHEIM
3a3emileHneM 000JI0UKH IpeoOpa3oBaTesei.

5.1.14 B3pbiBo3aluIeHHbIE KaOelbHbIE BBOJABI JODKHBI HMMEThb MAapKHUPOBKY B3PBIBO3AIIUTHI
ExdIICU/ExellU/ExialICU u 1omkHbI ObITh CepTU(HUIIMPOBAHEI B YCTAHOBJICHHOM MOPSIKE HA COOTBETCTBUE
tpeboBanusim ['OCT IEC 60079-1.

5.1.15 B3pbIBo3aniIeHHBIE 3arTyIIKN TOJKHBI UMETh MapKupoBKy B3pbiBo3amuTsl ExdIICU/ExellU.
3arnyuika gomkHa cootBercTBoBaTh TpeboBanusm ['OCT IEC 60079-1.

5.1.16 IIpenynpenutensHas HaamuCch: «Bo B3pbIBOOMAacHOW aTrMocdepe OTKpPHIBATH, OTKIIOYHUB OT
ceru!» HaHocHTCs Ha o00c¢ Kpboimku npeodpasoBatens CJIB-SMART-Ex, CJIB-SMART-Exd wu
CAB-SMART-Exdia.

5.2 OOecnieueHne B3pHIBO3AMMIIEHHOCTH P MOHTAKE

5.2.1 VYcranoska npeodpaszosatenecii CJIB-SMART-Ex, CIB-SMART-Exd u SMART-Exdia nomxna
MIPOU3BOJIUTECSI B COOTBETCTBUHU CO CXEMOH 3nekTpuueckoil coequnenuil (pucynok JI.1 mpunoxenus /),
pyxoBoacTBoM 1o sKkciuryataiuu AI'bP.406239.001-16 P3O ¢ cobmtonenrem tpeboBanwuii riassl 3.4 «lIpaBun
TEXHUYECKOH IKCIUTyaTallH 3JIEKTPOYCTaHOBOK OTpeduTenei», « MexxoTpacaeBbIX MpaBuil 10 OXpaHe Tpyia
(mpaBms1 6€30MaCHOCTH) TPHU dKCIuTyaTanuu AnnekrpoycraHoBok (ITIOT P M-016-2001/P1153-34.0-03.150-
00)», rmaeer 7.3 [TYD, T'OCT IEC 60079-14 u ’TOCT P 52350.14.

5.2.2 Tlepen montaxxom CJIB-SMART-Ex, CIAB-SMART-Exd u SMART-Exdia nHeo0xoaumo
IIPOBEPUTH:

— UCIIPAaBHOCTb 000J0YKU ITpeoOpazoBaTesell u 31eMeHTOB KaOeIbHOr0 BBOJIA;

— HaJIMYUe MapKUPOBKHU B3PHIBO3AIUTHI, COOTBETCTBHE €€ KIJIACCy B3PHIBOONACHOI 30HBI;

— COCTOSTHHE M HAJEKHOCTh 3aBUHYMBAHUS DJIEKTPUYECKHX KOHTAKTHBIX COEJAMHEHHH, HAINYHE BCEX
KpEMeXHBIX 31eMeHTOB (00JTOB, TaekK, maib u T.1.);

— COCTOSTHHE DJIEMEHTOB 3a3€MJICHUSI.

5.2.3 [na CAB- SMART-Ex (Exdia) nomomHuTEIEHO TIPOBEPUTH:

BBIXOJTHBIE TTApaMeTPhl HCKPOOE30TaCHBIX IIeTiel 0JIOKOB MUTaHMsI, OaphepoB 0€30TaCHOCTH;

—  mapameTpbl JIMHUU CBS3H:

— conpotusienue: Rk < 20 Owm;

— émkocthb: Ck < 0,04 Mx®;

- WHIYKTUBHOCTD: Lk < 0,1 MI'H.
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5.2.4 MoHTax nmpeoOpa3oBaTeNei JOIKEH ObITh BHITOJHEH B COOTBETCTBUH CO CXEeMOU npuiioxkenus 1.
[Tpu MOHTaXe UCIONIB30BaTh Kabeib, COOTBETCTBYIOLINI YCTAaHOBIEHHOMY KaOeIIbHOMY BBOY.

5.2.5 Kpbllku 1mociie yCTaHOBKM M OKOHYATEILHOIO MOHTaXa JIOJDKHBI OBITh ITPEIOXPAHEHBI OT
OTBUHYMBaHUA yCTaHOBKOﬁ CTOIMOPHBIX BUHTOB C HJIOMGI/IpOBO‘-IHbIMI/I qamiKaMu.

5.2.6 TloacTpoiika HA4YaILHOTO CHTHAJAa MPeoOpa3oBarTessi BO B3PHIBOOIACHOW CpElE MOXET OBITh
BBIIIOJIHEHA 110 IM(POBOMY HHTEpdency ycTpoiicTBOM, paboraromum 1o mpotokony ModBus RTU,
PacIioyIoKEHHBIM BO B3pBIBOOE30IIACHOH 30HE.

5.3 OOecneueHne B3pHIBO3AMMIIEHHOCTH PU IKCILTyaTalluU

5.3.1 Dkcmutyaranus npeodpasosareseit CIIB-SMART-Exd gomkHa MPOU3BOAUTECS B COOTBETCTBUH C
tpedoBanusimMu AI'bP.406239.001-16 PO, I'OCT IEC 60079-17, rnasl 3.4 IITOOII.

5.3.2 Dkcmnyaranus npeodpasosareneii C/IB-SMART-Ex momkHa mpou3BOAUTHECS B COOTBETCTBUU C
tpeboBanusimu AI'BP.406239.001-16PD, I'OCT IEC 60079-17, TOCT IEC 60079-17, T'OCT 30852.18,
I'OCT 31610.19, rnaser 3.4 IITODII.

5.3.3 Dkcmutyararus npeodpasosarencii CJIB-SMART-Exdia momkHa mpou3BOAUTECS B COOTBETCTBHU
¢ tpeboBanusmu AI'BP.406239.001-16 PD3, T'OCT IEC 60079-17, tmaBer 3.4 IITODIl B wactu
«B3pBIBOHENpOHHUIaeMast obosouka «0» wu TpeboBanmssm I'OCT IEC 60079-17, T'OCT 30852.18,
I'OCT 31610.19 B yacTu «ucKpoOe30MacHas 3IEKTPHUYCCKast 1ICTTb «iay

5.3.4 ITuranue npeodpaszosateneii CJIB-SMART-Ex (Exdia) q0/mKHO OCYIIECTBIASTECSA OT OapbhepoB
0e30MmacHOCTH, OJIOKOB TMUTAaHUS C HMCKPOOE30MACHBIMU JJIEKTPUYCCKHUMH BBIXOJHBIMH ICTISIMH  C
napamerpamu Ug <24 B, 1o < 100 MA, Co > 10 D, Lo > 0,3 MI'H, uMeromumu cepTuduKaT COOTBETCTBHUS.
[Tapamerpsr muauu cBs3u st ipeodpaszopareneii CAB-SMART-EX OMKHBI yIOBIETBOPATH CIICAYIONTUM
TpeOOBaAHUSIM:

- conpotuiiere Rk <20 Owm;

- émkocth Ck < 0,04 MKD;

- ”HAYKTUBHOCTH Lk < 0,1 MI'H.

5.3.5 Ilpu nepuoauyeckux 0CMOTpax mpeodpazoBaTesield 0codoe BHUMaHue clieyeT oOpaiaTth Ha:

—  OTCYTCTBHE OOpPBHIBOB UJIM MOBPEXK/ICHUS U3OJISIIUNA COSTUHUTEIILHOTO Kabes;

—  HUCHpPaBHOE COCTOSIHHE 000JI0YKHU TpeoOpazoBaTeei;

—  COCTOSIHME KOHTaKTHBIX COeTMHEHUI BHYTPH KOpIyca mpeodpazoBaTes U yIIIOTHEHUS Kabers;

—  BBIXOJHBIC TapaMeTPhl HCKPOOE30MaCHBIX IIeTIeH OJIOKOB MUTAHUS, MAPKHPOBKH B3PBIBO3AIIUTHI H
MpeaynpeIuTebHBIX HAAMUCEH.

5.3.6  Dkcmiyaranus mpeoOpa3oBaTeliell JaBICHHS C MOBPSKIACHUSIMH W HEUCIPABHOCTAMHU
3arnperniaercs.

5.3.7 CoenuHUTENbHBI Kabemb MW CIOCOO €ro M3OJSAIMH BO B3PHIBOONACHON 30HE JIOJIKHBI
cooTBeTcTBOBaTh TpeboBanusM 1. 7.3 [TYD, TOCT IEC 60079-14, TOCT P 52350.14.

5.4 OO6ecneueHue B3pHIBO3AMUIIEHHOCTH PU PEMOHTE

5.4.1 PemoHT mipeoOpazoBareseii, KacatoIMics CPEeICTB B3PHIBO3AITUTHI, TIOJDKEH MPOU3BOIUTHCA HA
npeanpustTun-u3roropuresne B coorserctsuu ¢ PJI 16.407, TOCT 30852.18, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mnpeoOpa3oBaTeneil JOIKHO OCYIIECTBIATHCS B YIMAKOBAaHHOM BHJE B 3aKPBITHIX
MOMEIEHUAX (XPaHUIHUILAX ).
6.2 JlomyckaroTcs CleAyIoUIie yCIOBUs XPaHEeHUS:
—TeminepaTtypa Bo3ayxa oT MuHyc 50 no mnoc 50 °C;
— OTHOCHTEJIbHAS BIAKHOCTH Bo3yxa 110 98 % mpu remneparype 35 °C.
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6.3 Bo3myx B mOMeIIEHWH ISl XpaHEHHs HE JOJDKEH COJACPIKaTh MapoB KHUCIOT, IIENOYeH U JAPYTHX
XUMHYECKHUX arpeCCUBHBIX CMECEH.
6.4 YcnoBus XpaHeHus npeodpaszoBateneit 6e3 ynakoBku — «1» mo T'OCT 15150.

6.5 Konceppanus npeoOpaszoBareseit JOJKHA COOTBETCTBOBATH BapHAHTY 3aIUTHI
B3-10 mo 'OCT 9.014.

7 TPAHCIHHOPTUPOBAHUME

7.1 TpancnopTHpOBaHHE B YacTH BO3ACUCTBUS KIMMATHYECKUX (PAKTOPOB BHEHIHEH CPeIbl JOJKHO
cootBercTBOBaTh rpynne 4 (K2) mo 'OCT 15150, a B yacTu BO37CHCTBUS MEXaHUUYECKUX (DaKTOPOB JOJKHO
cootBeTcTBOBaTh ycnoBusam JI mo 'OCT 23216.

7.2 TpancnopTUpoBaHUE [OJKHO TPOM3BOAUTHCS B  YHAKOBKE MPEANPUATUS-U3TOTOBUTEIS.
JlomyckaeTcsi TpaHCIIOPTUPOBAaTh MPEoOpa30BaTea BCEMHU BUIAMH HAa3€MHOI'O M BOJHOIO TPaHCIIOpTa Ha
M00bIe PAaCCTOSIHUSI C COOJIIOJIGHUEM TMPaBWJ, YTBEPXKIEHHBIX COOTBETCTBYIOLIUMH TPAHCIOPTHBIMU
BEJIOMCTBAMH.

8 YTUWJIN3ALUA

Vrunuzauus npeoOpazoBaTeieil MPOU3BOJAMTCS B IOPSIKE, YCTAHOBICHHOM Ha MPEANPUSTHH-
norpeouTerne.

9 TAPAHTHUU U3I'OTOBUTEJIA

9.1 IlocraBumK (M3rOTOBUTENH) TapaHTHPYET COOTBETCTBHE IIpeoOpazoBaTenell TpeOOBaHUAM
TEXHUYECKHX YCIOBHHA TIpU COONIOJEHUM MOTpPeOUTENIeM YCIOBHH OKCIUTyaTalMy (IMPUMEHEHHS),
TPaHCIIOPTUPOBAHMUS, XPaHEHHUSI U MOHTaXka, YCTAHOBJICHHBIX B HacTosIeM PD.

9.2 TapaHTHIHBIN CPOK IKCILTyaTAIlMU MPE0OpazoBaTesei ONpeaeseTcst KOJIOM FrapaHTUIHOTO CPOKa,
yKa3aHHBIM B YCIOBHOM 00O3HaueHUHW mpeobdpazoBateneid. Koapl rapaHTUHHOTO CpOKa M WX OMUCAHUS
MPUBE/ICHBI B TabMUIIe A.6 pUiioKeHus A.

9.3 T'apantust He pacmpocTpaHseTcss Ha MpeoOpa3oBaTey, MOABEPTIIHECsS THOOBIM MMOCTOPOHHUM
BMEIIATEILCTBAM B KOHCTPYKIIHIO ITPeoOpa3oBarTeiell Wik HMEIONIX BHEITHUE MTOBPEKICHHS.

9.4 TapaHTus HE pacHpPOCTPaAHSIETCS HA DIEKTPUIECKHUI COeTMHUTENb, MOHTAXHbBIE, YIUIOTHUTEIbHEIE,
3alIUTHBIC U IPYTHE U3ETHS, TOCTABISIEMbIE C TIPE00pa30BaTEIISIMH.

9.5 TapanrtuiiHoe 00cTy>KMBaHUE MPOU3BOAUTCS MPEANPHUATHEM-U3ToTOBUTENeM. [locTrapaHTUIHBIHM
PEMOHT IpeoOpazoBarTenell MPOU3BOIUTCS MO OTJAEIEHOMY JIOTOBOPY.

10 CBEJAEHUSA O CEPTU®OUKALIMN

10.1 Tum nmpeobpa3zoBareneil naBienus uamepurenabHbix CIAB-SMART, momudukammii 1020, 1030,
1040, 1112, 1120, 1130, 1140, 1212, 1220, 1230, 1240, 1312, 1320, 1330, 1340, 1412, 1420, 1430, 1434,
1440, 1444, 1450, 1460, 1530, 1540 3apeructpupoBa B ['ocy1apcTBEHHOM peecTpe CPeACTB U3MEPEHUH 1101
No 61935-15 w gomymieH kK nmpuMeHeHuto B Poccuiickoit depepannm.

10.2 Tum nmpeobpa3zoBareneil nasienus uamepurenabHbix CIAB-SMART, momudukammii 1041, 1050,
1051, 2050, 1060, 1061, 2060, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 2170, 1341, 1350, 1351,
2350 3apeructpupoBaH B ['ocyqapcTBeHHOM peecTpe cpeAcTB u3Mepenuii mog _Ne 61936-15 u gomymieH k
npuMmeHeHuto B Poccuiickoit denepanuu.
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IMpuioxkenue A
(oGs3aTenpHOE)

CrpykTypHas cxema ycIoBHOro o0o3HaueHus npeodpasoareieii napienust C/IB -SMART

CAB-SMART —-Exd - A4 -1430 -K-01 —OP-DIll —t10 - 015 —40«k[la —25 — RS485

1 2 3 4 5 6 7 8 9 10 11 12 13
Ko02 -II -H -P32 - AI'bP.406239.010TY
14 15 16 17 18 19

1. HaumenoBaHue usnenus.

2. OO6o3Ha4yeHHE B3PHIBO3AIIUIICHHOTO HCIIONHEeHHsT EXU ¢ BUIOM B3pBIBO3AIIUTHI «B3PBIBOHETIPOHUIIAEMAST
obomouka «0» ¢ MapkupoBkoit mo B3peiBozamuTe «lEx db IIC T6..T5 Gb X» mo TP TC 012/2011,
I'OCT 31610.0, TOCT IEC 60079-1.

O6o3HadycHHE B3PBHIBO3AIIMINCHHOTO HCIOJNHEHUS EX ¢ BHIOM B3pBIBO3AIIMTHl  «HCKpOOE30macHas
JJIEKTpUYECKast IeMb YPOBHS «ia», ¢ MapKupoBKo# 1o B3pbiBo3amute 0Ex ia IIC T6...T5 Ga X mo TP TC 012/2011,
I'OCT 31610.0, TOCT 31610.11.

OG6o3HavYeHHe B3PBIBO3AIIMIIECHHOTO HcroidHeHnsT EXdia ¢ BHIOM B3pBIBO3ALIMTHI «B3PBIBOHEIIPOHUIIACMAsT
obonmouka «d, HCKpoOe3omacHas O>JEKTpUYECKas LeMb YPOBHSA «ia», C MapKHPOBKOH IO B3pHIBO3ALINUTE
OEx db+ia IIC T6...T5 Ga X mo TP TC 012/2011, TOCT 31610.0, TOCT 31610.11, TOCT IEC 60079-1.

He yka3biBaercst 11 00ILENIPOMBIIUIEHHOTO HCIIOTHEHHS.

3. Ucnomuenwue mo By U3MepsieMoro AaBieHus (Tadmuma A.l mpunoxkeHus A).

4.  Howmep monenu.

5. «K» ykazpiBaercs TONbKO AJIs MpeoOpa3oBaTenieil, NpeaHa3HaueHHbBIX 7151 padoThI ¢ Ta3000pa3HBIM
KHCIIOPOJIOM WJIH Ta30BBIMH CMECSIMHU, 00BbEMHAS A0S KHCIOPO/Ia B KOTOPBIX Oomee 23 %o.

6. Kog rpynmsr MmaTepraioB, KOHTAaKTUPYIOIINX C H3MEpsieMor cpeoi (Tabmmma A.2
MPUIOKEHUS A).

7. Kopa KOHCTpYKTUBHOTO HCTIONHEHHS (Tabiuima A.6 IpuiIoKeHus A).

8. Kog snexTponHoro npeodpazoBarens co cBeToAnOAHBIM HHAuKaTopoMm (DI11), co cBeToaroAHEIM
WH/IMKaTOPOM H 3JIEMEHTaMH 3aIIUThl OT HMIYJIbCHBIX nepeHanpspkenuit (11110, 6e3 nnaukaropa (JI1) wim ¢
AJIEMEHTaMHU 3alIUTHI OT UMITYJILCHBIX TIepeHanpsbkennit 06e3 nuaukaropa (JI10).

9. Koz xMMaTH4ecKoro UCIOoHEeHUs peoOpa3oBartes naBieHus (Tadnuma A.3 mpuioxeHus A).

10. Koxa 0CHOBHO¥ MPUBEIEHHON OTPEITHOCTH.

11. BepxHuii npeaen u3mMepeHuil.

12. MaxkcumanbHO-10mycTUMOe padouee n3obITouHOE AasneHue B MIla s npeoOpazoBareseii pa3HOCTH
JIABJIEHUI.

13. Kox BbixoaHoro curnaia (tadsuia A.4 npuioxeHus A).

14. Kopx BapuaHTa 3JIEKTPHUECKOTO COSTUHUTENS (Tabmmua A.5 npunoxenus A).

15. Bapwuanrt pacnonoxkeHus snektpuieckoro coeaunutens (I1 — cnpasa, JI — cneBa ot kineMMHOR
KOJIOJIKH).

16. Hanuuue qOMONHUTEIILHON TEXHOJIOTHYSCKOM TPUPAOOTKY.

17. Kopx rapanTuifHOTO cpoKa (Tabmuma A.7 mpuioxxeHus A).

18. OO6o3HavyeHHE KOMIUIEKTa MOHTQXKHBIX YacTell B COOTBETCTBHH C 3aKa30M.

19. OO6o3HavyeHnE TEXHUYECKUX YCIOBUI.

Tabmuna A.1 — McnonHeHne 1o BUY U3MEPSIeMOro JTaBIeHUs

Kon HcnonHenue mo BUAY U3MEpPSieMOro AaBJIeHUS
A IIpeoOpa3zoBarenb a0COIFOTHOIO IABJICHHMSI
)4 IIpeoOpaszoBareb W30BITOYHOTO JABJICHHUS
B [IpeobpaszoBaTenb pazpeKeHusl

B [IpeobpaszoBaTenb TaBIEeHUS-PA3PEIKEHUSI

vl IIpeobpasoBaTelib Pa3HOCTH JaBJICHUN

A IIpeoOpazoBaTelib THAPOCTATUIECKOTO AaBJICHUS
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[Iponomkenne npunokeHus: A

Taob6numa A.2— Marepuaibl, KOHTAKTUPYIOIIHUE C U3MEPSIEMOU Cpeaon

Kon Marepuai Marepmnaiu geranei, Mopenn npeodpasoBatesei
rpyIlnbI MeMOpaHbI KOHTAKTHPYIOLIHX €
MaTepHaJIOB H3MepsieMoii cpeoi
e o’ | 1020, 1030, 1040, 1112, 1120, 1130; 1140,
oL Crutas 36HXTIO > o681 1212, 1220, 1230, 1240, 1312, 1320, 1330,
TOCT 10994-74 i 1340, 1412, 1420, 1430, 1434, 1440, 1444,
TV 2512-046- 1450, 1460
00152081-2003 !
- T“TaH%B;fg B 1 Crams 12X18HIOT | 1041, 1051, 1061, 1141, 1151, 1161, 1171,
FOCT 19807-91 TOCT 5632-2014 1341, 1351
Cranp 12X18H10T
Crinan 36HXTIO T'OCT 5632-2014
03 Pe3nna HO-68-1
TOCT 10994-74 TV 2519046
-0de- 1020, 1030, 1040, 1112, 1120, 1130; 1140,
00152081-2003 1212, 1220, 1230, 1240, 1312, 1320, 1330,
Crams 12X18H10T | 1340, 1412, 1420, 1430, 1434, 1440, 1444,
4TXHM TOCT 5632-2014 1450, 1460
04 TV 14-1-3505-82 Pe3nna HO-68-1
TV 2512-046-
00152081-2003
07 T“TaH(]’BBT"fg U8 | Cram, 12X18HIOT | 1041, 1051, 1061, 1141, 1151, 1161, 1171,
FOCT 19807-91 TOCT 5632-2014 1341, 1351
Cmias
o | oot | Cumosinor
T'OCT 5632-2014 1050, 1060, 1150,1160, 1350, 1530, 1540,
Crutas Crutan 06 XH28MIT 2050, 2060, 2150, 2160, 2170, 2350
10 06XH28MAT T'OCT 5632-2014
T'OCT 5632-2014
Cranp 12X18H10T
11,12, 13 Cranb 316L FOCT 5632-2014
Cranp XH65HM Cranp XH65HM 1041
TOCT 5632-2014 T'OCT 5632-2014
14, 15, 16
Amwnajor: Amnaror:

Hastelloy C-276

Hastelloy C-276
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[Iponomkenne npunokeHus: A

Tabnuma A.3— Kol KIMMaTHYECKOTO UCIIOHEHUS TIpeoOpazoBaTeeit

Kon Jwnamna3oH temneparyp Bun xnmumaTtuyeckoro
OKpyxaroie cpejpl, °C ucnosHenus no 'OCT 15150

t1 oT 1wIroc 5 1o mwrroc 50 VXJ3.1

t10 ot munyc 40 o mmroc 70 Y1 (Y2)

t8 oT MuHyc 25 no mroc 70 T3

t12 ot munyc 10 no mutroc 70 TCl1

t13 ot mmoc 1 no mroc 70 TB1

t15 oT MuHyc 55 o mtroc 70 Y1 (Y2)

t16 ot munyc 61 mo mmroc 70 Y1 (Y2)

t17 ot munyc 40 mo mmtoc 70 OMI1 (OM2)

[Ipumeuanue:

1 Koa knmumaTudeckoro ucnosiHenus t16 ne pacnpoctpansercs Ha moaens 1450.
2 Bup ximMarudeckoro ucrosiHeHus Y 1, OMI toibko 1t mpeoOpa3oBaresei ¢ KaOeIbHBIMU

BBOJIaMH, Y2, OM2 — 1151 OCTAJIBHBIX MPEe0Opa30oBaTEIICH.

Taobaxumga A.4— Koasl BLIXOTHOTO CUTHAIA

Kox BeIxomHoro curnaia

Omurcanne

RS485

Bo3spacraromuii 0T HUKHEro J0 BEpXHEro mpejaena
M3MEPEHHS MPEeoOpa30BaHuUsl BXOJHON U3MEPIEMO
BEJIMUMHBI B BBIXOHOW M(pOBON cUrHan unrepdeiica
RS485 o npotokory ModBus RTU
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[Iponomkenne npunokeHus: A

Tao6numa A.5— Koabl 251IeKTpUUECKOTO COSTUHUTENS.

Kon I[MapameTpsl KadeJbHOT0 BBOA Crenensn
3aLUTHI 110
I'OCT 14254

1P54

[I1P14a* |[lITencennHblii pa3béM: Buika 2PM 14
[I1P22a* |llITencenpHblid pa3béM: Buika 2PM22
[IP14* [[ItercensHBIN pazbéM: Brka 2PMI 14
1IP22* [[IItercenpHBIN pa3bEM: BuiIka 2PMI 22
GSP* Bwuuka GSP 3 M20 Hirschman DIN43650A
KaGenpHbIi1 BBOA ¢ pe3pboit M20x 1,5, ni1st HeOpOHUPOBaHHOTO Kabens AuaMeTpoM
KO1*

7/—12 mMm. MaTepuan — HUKEIWPOBaHHAs JIATYHb. IP67
KabenbHbII BBO ¢ pe3bboit M20x 1,5, st HeOpOHUPOBAaHHOTO Ka0Oeys THaMeTpOM
6—12 MmM. Matepuan — HUKeJIHpPOBaHHAS JIATYHb.
KaGenpHbIi BBOA ¢ pe3pboit M20x 1,5, 1i1st HeOpOHUPOBAHHOTO Kabens AuaMeTpoM
10—14 mM. MaTtepuan — HUKEIMPOBAHHAS JIATYHb.
KabenpHbIH BBOJ ¢ pe3rdoit M20x1,5, ans HeOpOHUPOBAHHOTO Ka0eNs JTUaMeTpOM
6—12 MmM. MaTepuan — HEWIOH.
KaGenpHbIi1 BBOA ¢ pe3pboit M20x 1,5, ni1st HeOpOHUPOBAHHOTO Kabens AuaMeTpoM
612 MmM. Martepuan — HepkaBerommas ctajib. Bun B3psiosarutel — ExdIIC
KabenpHbI BBOJ ¢ pe3rboit M20x1,5, ans HeOpOHUPOBAHHOTO KaOes JHaMeTpoM
612 MmM. Marepuan — HUKeJIMpOBaHHas JaTyHb. Bua B3pbiBozanmtel — EXdIIC
KaGenbHbIi BBOA ¢ pe3pboit M20x1,5, st OpoHUPOBaHHOTO Kabessi JUaMeTpoM 6-
K04 |12 MM u mtuamerpom OpoHH 9-17 MM.
Marepuan — HepKaBerolas cTajib. Bua B3peisosamurel — EXdIIC
KaGenbsHbIi BBOA ¢ pe3pboit M20x1,5, mis GpoHUpOBaHHOTO Kabemns AuaMeTpoM 3-
K04.2 |15 mm 1 auamerpom OpoHH 9-25 MM. MaTepuan — HepkaBeromas ctaib. Bun
B3prBo3amuTel — ExdIIC
KabenpHbI BBOJ ¢ pe3nboit M20x 1,5, amst 6poHrpoBaHHOTO Kabemst TuaMeTpom 6—
K05 |12 mm, nuamerpom O6ponu 9-17 mMm. Marepuan — HUKeNUpOBaHHAsS JaTyHb. Buj
B3pbiBo3amuTel — ExdIIC
KabenpHbIH BBOJ ¢ pe3n0oit M20x1,5, aist OpoHHpoBaHHOTO Kabenst tuaMeTpom 3—
K05.2 |15 MM, muamerpom Oponu 9-25 mMm. Marepuan — HUKEIHPOBAaHHAS JaTyHb. Buj
B3pbiBo3amuTel — ExdIIC
KabenpHbI# BBOJ ¢ pe3r0oit M20x1,5, amst HeOpOHUPOBAHHOTO Ka0els JuaMeTpoM

KO1.1*

KO01.2*

K01.3* IP54

K02

K03

IP67

K06 5,5-14 mM. Marepuan — Hepaserommasi ctaib. Bua B3psiosamutel — ExdIIC
KaGenpHbIi BBOA ¢ pe3p0oit M20x 1,5, 115t HeOpOHUPOBAHHOTO Kabens JHaMeTpoM
K06.1
6,5—14 MM. MaTeprana — HeprkaBeroras crajgb. Bua B3peiBosaniutel — EXdIIC
K07 KabenpHbI# BBOJ ¢ pe3r0oit M20x1,5, 1yt HeOpOHUPOBAHHOTO Ka0eNst TUaMeTpoM

5,5-14 mM. Martepuan — HUKEJIMpOBaHHas JaTyHb. By B3pbiBozamutel — ExdIIC
KaGenpHbIi BBOA ¢ pe3p00it M20x 1,5, 1i1st OpOHMPOBAHHOTO KaOems TUaMeTpOM
K08  [5,5-14 mm u quameTtpom O6ponu 10-19 Mm.

Marepuai — HepykaBerolas craib. Bua B3peiBozanutel — EXdIIC

KabenbHbIi1 BBOA ¢ pe3pdoit M20x1,5, 1151 OpOHUPOBAaHHOTO KaOessl TUaMeTpOM
K09  5,5-14 mm, nuamerpom Oponu 10-19 MM. Marepuan — HUKeTHUpOBaHHAS JaTyHb.
Bun B3peiBosaiutel — ExdIIC

*- CoeIMHUTENH TOJBKO JUTsl 00menpombinuieHHoro ucnoinaenus u CJIA-Smart EX
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[Iponomkenne npunokeHus: A

[Tponomxkenne Tadnauibl A.5 — KoJIbl 2JIEKTPHUECKOTO COSIMHUTEIS

Kox IMapameTpbl Ka0eJbLHOT0 BBOAA Crenensn
3alllUThI 110
T'OCT 14254
KabenpHBII BBOJ 17151 HEOPOHHUPOBAHHOTO KAOETIs ISl MOHTaKa B METAJUIOpYKaBe
K20 Wi TpyOHOHM MPOBOJIKE, BHEITHEE nprcoeanHenue - G1/2 BHyTpeHHsIsI, MaTepHal
- HEepKaBeroIasl CTalb.
Bu B3pbeiBozanmtel — EXAIIC  [Inamerp kabenst 6-12mm;
KabenpHBII BBOJ 17151 HEOPOHHMPOBAHHOTO KAOETs IJIsT MOHTa)Ka B METAJUIOpYKaBe
K20(Iy12) [c ycmoBHBIM mipoxojoM 12 MM, BHelHee mpucoeaunerne - G1/2 BHyTpeHHss,
MaTepHal - HepJKaBerolas CTalb.
Bun 3peiBozamutel — EXAIIC  Tumamerp xabenst 4-Omwm;
KabenpHBII BBOJ 17151 HEOPOHMPOBAHHOTO KAOETIs ISl MOHTaKa B METAJUIOpYKaBe
K20(1y15) [c ycmoBHBIM mpoxooM 15 MM, BHelHee mpucoeaunerne - G1/2 BHyTpeHHss,
MaTepHal - HepJKaBerolas CTalb.
Bun 3peiBozamutel — EXAIIC  Twamerp xabens 6-12mm;
KabenpHBII BBOJ 17151 HEOPOHUPOBAHHOTO Ka0EIs Il MOHTa)Ka B METAJUIOPYKaBe
K20(/1y20) |c ycnoBHBIM mpoxoaoM 20 M, BHenTHee npucoeantenne - G1/2 BHyTpeHHss,
MaTepHal - HepIKaBEIOIas CTaNb.
Bun 3peiBozamutel — EXAIIC  TmameTp xabens 6-12mmM;
K20.0.1(1y16) [KabenbHoe coeauHeHne sk HEOPOHUPOBAHHOTO KaOest 1T MOHTaXa B
K20.0.3(1y16) Mmeramiopykase ¢ ycioBHbIM mpoxoom 16, 18, 22, 25, 32 mm.
K20.0.1(1y18) Marepuan kabeapbHOTO BBO/Ia — HEPXKABEIOIIAS CTAIb.
K20.0.1(1y22) Marepuai nepexoJHHKa -HeP)KaBEIOIIasi CTallb, TH00 MEPEXOJHUK OTCYTCTBYET;
K20.1.1(1y25) Marepuai aganrepa — HepKaBeromast CTajib, TM00 OIMHKOBaHHAS CTallb.
K20.1.3(1y25) [Bunx B3peiBosamutel — EXAIIC Tuamerp xabenst 6-12mwm;
K20.1.1(1y32)
K20.1.3(1y32) IP67

K20.1.1(/Ty10)
K20.1.3(Iy10)

KabenpHOE coeIMHEHUE JJIsI HEOPOHUPOBAHHOTO Ka0EeIs JIJIsl MOHTaXKa B
METaJUIOPYKaBe C YCIOBHBIM MPpoxoaoM 10 Mm.

Martepuan kabelbHOTO BBOJIA — HEPXKABEIOIIAs CTalb.

MaTtepuan nepexoJHUKa ~-HepIKaBeolas CTajb;

Matepuain ajanrepa — Hep)KaBeoIas CTajib, JUOO OIMHKOBAHHAS CTaJlb.
But B3peiBozantutel — EXAIIC Tuamerp kabens 6-9,5mm;

K20.1.1(/y12)
K20.0.3(/Ty12)

KabenpHoe coenHeHne 1u1si HEOPOHUPOBAHHOTO KaOesst Ik MOHTaXa B
METaJUIOPYKaBe C YCIOBHBIM MPOXOJA0M 12 MM.

Marepuain kabeIbHOTO BBOJIAa — HEP)KaBEIOIIask CTalb.

Marepuai nepexoaHuKa -HepKaBelolas CTallb JIU00 OTCYTCTBYET;
Marepuan aganrtepa — Hep)KaBeroIas CTallb, TM00 OIMHKOBAHHAS CTalIb.
But B3pbiBozantutel — EXAIIC [Tuamerp kabens 6-11mm;

KabenbHbIi1 BBOA 17151 HEOPOHUPOBAHHOTO Ka0esl I MOHTa)Ka B METaJUIOPYKaBe
WK TPYOHO!M POBOJIKE, BHELIHee NprcoequHeHne - G1/2 BHyTpeHHSsI, MaTepra

K2l — HAKEJIMPOBAHHAS JIATYHb.
But B3peiBozantutel — EXAIIC  [Tuamerp kabenst 6-12mm;

K21(dy12) |KabGenbHbIil BBOI 1J1s1 HEOPOHUPOBAHHOTO KAa0EIs Il MOHTa)Ka B METAI-JIOPYKaBe
C YCIIOBHBIM NpoxoJioM 12 mMm. Marepuan — HUKeIMpOoBaH. IaTyHb. Bua
B3priBo3amuTel — EXAIIC Tuamerp xabemns 4-9 mm.

KaGenbHbIi BBOA A1 HEOPOHUPOBAHHOTO KaOeIsl 11 MOHTaXa B METaJI-JIOpyKaBe

K21(Ay15) C YCJIIOBHBIM ITPOXO 15, 16, 20 M - B

K21(y16) y p zxoné , 16, 20 mM. MaTepuan — HUKEIMPOBaH. 1aTyHb. Bun

K21(1Ty20) B3pbiBo3amuTel — EXAIIC Tnamerp kadens 6-12 mm
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[Iponomxkenue mpuiIoKeHUst A
[ponomkenue Tabnuibl A5
Kon ITapameTpbl Ka0eJHLHOT0 BBOAA Crenennb
3alIUThI 110
rocrt
14254

K21.0.3(dyl5) KabenpHOe coenuHeHMEe ISt HEOPOHHMPOBAHHOTO KaOesl 111 MOHTaXKa B
K21.0.3(1y16) |meTamnopykaBe ¢ yciIoBHBIM mpoxoaoM 15, 16, 18, 20, 22, 25, 32 mm.
K21.0.2(dy18) Matepuan xabenbHOT0 BBOJIa — HUKEJIMPOBaHHAS JTaTyHb.
K21.2.3(1y20) Marepuan nepexoJHUKa - HUKEIUPOBAHHAS JIATyHb, JTH0O MEPEXOTHUK
K21.0.2(1y22) lotcyTcTByerT;

K21.2.3(Ay25) Marepuan agantepa — HUKEITUPOBaHHAS JIATyHb, JINOO OLIMHKOBAHHAS CTalb.
K21.2.3(1y32) Bux B3pbiBozamutel — EXdIIC JInamerp kabens 6-12mm;

KabenbpHOE coequHEHNE I HEOPOHHPOBAHHOTO Ka0Oemst 1T MOHTa)Ka B
METaJUIOPYKaBe C YCIOBHBIM Poxo1oM 10 Mm.

K21.2.3(Hy10); Marepuan kabenTbHOTO BBOAAa — HUKETUPOBAHHAS JIATYHb.

Marepuan nepexoHUKa - HUKSTNPOBaHHAs JaTyHb;

Marepuan aganrtepa - OHUHKOBAaHHAS CTaJb

By B3peiBosamutel — EXAIIC  Tmametp xabens 6-9,5mwm;
KabenpHOe coemuHeHue il HEOpOHUPOBAHHOTO KaOesl ISt MOHTaXKa B
METaJUIOPYKaBE C YCIOBHBIM MPOXOAOM 12 MM.

Marepuan kabeIbHOTO BBOAA — HUKEITUPOBAHHAS JIATyHb.

[NepexoaHuK OTCYTCTBYeT; MaTtepual ajanrepa - OIIMHKOBaHHAS CTaNb
Bu B3peiBo3anutel — EXAIIC  [uamerp kabens 6-11mwm;

K21.0.3(My12);

KabenpHbII BBOJ 17151 OPOHUPOBAHHOTO U HEOPOHUPOBAHHOTO KaOels st
MOHTa)ka B METAJUIOpYKaBe WIN TPYOHOI IPOBOJKE, BHEIIHEE TPUCOCIUHEHHE -
K22 G1/2 BHYTpEHHSIsI, MaTepHaI - HEPIKaBEIOIIAs CTallb.

Bu B3peiBozammuter — ExdIIC IP67
Hwnamerp xabenst 5-14mm, nuamerp 6porm 8-18mMm

KabenpHOE coenrHEHNE TSI OPOHUPOBAHHOTO M HEOPOHHPOBAHHOTO KaOems st
MOHTaka B METaJNIOPYKaBe C YCIOBHBIM IpoxoaoM 10 MMm. Marepuan
K22.1.1(ly10) [xabenpHOTO BBOJIA — HEPIKABEIOINAs CTAIb. MaTepHran nepexoaHuKa -
K22.1.3(AY 10 [Hepxasetomias cTainb.MaTepuai afgantepa — HEp>KaBeroIas craiib, 1100
OLIMHKOBaHHasK cTaib. Buy B3peiBozamuter — ExdIIC

Juamertp kabenst 5-9,5mm; nuamerp 6ponu 8-9,5Mm

KabenbHoe coenuHenue 11 OpOHUPOBAHHOIO M HEOPOHUPOBAHHOTO Kabemst 1ist
MOHTa)Ka B METAJUIOPYKaBE C YCJIIOBHBIM IIpoxooM 12 MM. Matepuan
KaOeTpHOTO BBOJIA — HEp KaBerollast CTallb. Marepuan nepexoIHuKa -
HepyKaBerolast CTallb TM00 MEPEXOHUK OTCYTCTBYET.

Marepuan aganrtepa — Hep>KaBeroIas CTallb, 1100 OLMHKOBAHHAS CTaJIb.

Bun B3peiBozamutel — EXAIIC Tuamerp xabens 5-11vm; auamerp 6ponn 8-
11mm

KabenbHoe coenuHenune 11 OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabemst ist
MOHTaka B METAJJIOPYKABE € YCIOBHBIM NpoxoAoM 15 u 16 mMm. MaTtepuan
K22.0.1(y15) [kabenpHOTO BBOJA — HEpKaBeromas cTanb [lepeXoTHIK OTCYTCTBYET.
K22.0.1(1Y16) Matepuan aganrepa — Hep>KaBeroIas CTallb, TH00 OMHKOBAaHHAS CTalb.
K22.0.3(y16) |Buz B3psiBo3amuTsl - EXdIIC

Huametp xabens 5-14mm; nuamerp Oporn 8-14mm

K22.1.1(Jly12)
K22.0.3(1Y12)
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[IpomomkeHne MPIIIOKECHIS A

[Tpomomwkenne Tabaumbl A.5

Kox IMapameTpbl Ka0eJbLHOT0 BBOAA Crenenn
3aIUTHI
no 'OCT

14254
K22.0.1.(dy18 | KabensHoe coennHenue st OpOHUPOBAHHOTO U HEOPOHUPOBAHHOTO KaOest 1is
MOHTa)ka B METaJUIOPYKABE C YCIOBHBIM IpoxoaoM 18 Mm. Marepuan kabeabHOro
BBOJIa — HEprKaBeroIas ctaib llepexoqHuK OTCyTCTBYET.
Martepuan agantepa — HEp)KaBeroIas CTalb.
Bun B3peiBosaruthel - EXAIIC [Iuametp kabens 5-14 mm; quametp 6ponu 8-16,5
MM
K22.0.1(1y20) | KabenpHOE coeamHeHune 1151 OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabels AJis
K22.0.1(Ay22) | MmoHTaxa B MeTaJNIOpyKaBe C yCIOBHBIM IpoxoaoM 20, 22, 25, 32 mm. Matepuan
K22.1.1(1y25) | xabenpHOTO BBO/Ia — HEpIKaBEIOIIas cTaib. Marepual mepexoaHnuKa -
K22.1.3(1y25) | HepkaBeromas cTaib TU00 ePEXOqHUK OTCYTCTBYET,
K22.1.1(Ay32) | Marepuan agantepa — HepaBeroliasi CTajlb JTU00 OLMHKOBAHHAS CTallb.
K22.1.3(1y32) | Bua B3pbiBo3anutsl - EXdIIC [Iuamerp kabens 5-14 mm; quamerp 6ponn 8-18 mm
K23 KaGenpHb1 BBOJ 17151 OPOHUPOBAHHOTO U HEOPOHHPOBAHHOTO KaOeIst s
MOHTa)ka B METaJUIOPYKaBe WJIM TPYOHOH MIPOBOJKE, BHEIIHEE [TPUCOCIUHEHHE -
G1/2 BHyTpeHHSIS, MaTepHall — HUKEIUPOBAaHHAS JIATyHb.
Bu B3peiBozantutel — EXdIIC
Huametp xabens 5-14mm, nuametp Oporn 8-18mm.
K23.2.3(1y10) | KabenpHOE coenmHeHne 7151 OPOHUPOBAHHOTO U HEOPOHMUPOBAHHOTO KaOeIs s
MOHTaKa B METaJUIOPYKaBe C YCIOBHBIM MpoxoaoM 10 Mm. Marepuan kaGenbHOTo
BBOJIa — HUKEJIMPOBAHHAS JIaTyHb. MaTepual nepexoJHuKa -— HUKeITMPOBaHHAs
natyHb. MaTepuan aganrepa —OLMHKOBaHHAs CTaslb. Bu B3pbIBO3aIMTEI — P67

ExdIIC Muametp kabenst 5-9,5mm; nuamerp 6ponn 8-9,5Mm

K23.0.3(1ly12)

KaGenpHoe coequnaenue 11t OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabest st
MOHTa)Ka B METAJLTIOPYKaBE C yCIOBHBIM MPOX0a0oM 12 MM. Martepuan kabeiabHOTO
BBOJIa — HUKEJIMPOBaHHAs JaTyHb. IlepexoqHuk -— orcyTcTBYyeT. Marepuain
ajianTepa —OIUHKOBaHHas CTajib. By B3peiBozamutel — ExdIIC

Juametp xabens 5-11mm; nuamerp Oponn 8-11lmm

K23.0.3(/ly15)

K23.0.3(/ly16)

KabGenbHoe coequaenue 11t OpOHMPOBAHHOTO M HEOPOHMPOBAHHOTO Kalesist Ayt
MOHTa)Xa B METAJUIOPYKAaBE C YCIOBHBIM mpoxoaoM 15, 16 mm. Matepuan
Ka0eIbHOT0 BBO/Ia — HUKEIMPOBAHHAs JIATYHb. [IepeXoIHUK -— OTCYTCTBYET.
Marepuai ajantepa —OlUHKOBaHHast CTayib. By B3pbiBo3antutel — ExdIIC
Junamerp kabens 5-14mm; quamerp Oponu 8-14mm

K23.0.2(/1y18)

KaGenbHoe coequaenue /it OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabest st
MOHTaKa B METaJUIOPYKaBe C YCIOBHBIM MpoxojoM 18 Mm. Marepuan kabenbHOTro
BBO/Ia — HUKEJIMPOBaHHAs JIaTyHb. [lepexoHuK -— OTCyTCTBYeT. Marepuan
ajlanrepa — HUKeJIMPOBaHHAs JaTyHb. By B3peiBozanutel — EXAIIC

Juamerp kabenst 5-14mm; nuamerp 6ponu 8-16,5mm

K23.0.3(Jly20)
K23.0.2(1y22)
K23.0.3(Jly25)
K23.2.3(Jly32)

KaGenbHoe coequaenue /it OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabesst Iyt
MOHTaXa B METAJUIOPYKaBE C YCIOBHBIM npoxoaoM 20, 22, 25. 32 mm. Marepuan
KaOelbHOTO BBOJIa — HUKEIHPOBaHHAs JaTyHb. MaTepuan nepexoHuKa
HUKENIUpOB. JIaTyHb, THOO MEPEXOAHUK -— OTCYTCTBYET. Marepuan aganrepa —
HUKEJIMPOBaHHAs JJaTyHb JTMOO OLIMHKOBAaHHAs cTalb. Buj B3phIBO3AINTEL —
ExdlIC Inamerp xabensi 5-14mm; quamerp Oponu 8-18mm

Pacmmdposka yciaoBHOro 0603Ha4deHus kabenpHOTO coennHenus K20...K23:

KXX — onun xabeasHbIH BBOT;

KXX.X.X([yXX) -xabenbHOe COeAMHEHNE C IEPEXOTHUKOM U 4TI TEPOM.

- KXX.0.X otcyTcTBHE IEpeXOIHIKA,

- KXX.1.X, KXX.X.1 - mepexoTHUK WK aJanTep U3 HEP>KaBEIOIICH cTammy,

- KXX.2.X, KXX.X.2 - nepexoJHuK WM aJanTep U3 HUKEIMPOBAaHHOW JaTyHH;
- KXX.3.X, KXX.X.3 - nepexolHUK WIH aJanTep U3 OLIMHKOBAaHHOW CTaJIN.

- (AyXX) - B ckoOKax yka3aH JHaMETP YCIOBHOTO MPOX0Ja METAIOPYKaBa
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TaoOnummuma A.6— Koa KOHCTPYKTHBHOT'O MCIIOJIHEHHSI

Kon Onucanue
KOHCTPYKTHBHOTO
HCIOJHEHUsI
Op Pabouas cpena, conepxaias cepoBogopoa. OpeHOyprckoe ra30KoHCHCATHOE
MecTopoxaeHue. [[BeT uzienust — opaH>KeBbI
Actp PaGouas cpena, cogepxaras cepoBoaOpoI. ACTpaxaHCKOE ra3oKOHJICHCATHO®
MecTtopoxacHue. L{BeT u3enus — opaHKeBbIid
S KoncrpykrusHoe ucnonaenue S. [[BeT crannapTHbIN
Op-S Pabouas cpena, conepxaias cepoBogopoa. OpeHOyprckoe ra30KoHICHCATHOE
MectopokaeHue. L[Bet uznenst — opamkeBbiid. KOHCTpYKTHBHOE HCTIOTHEHUE S.
Actp-S Pabouas cpemna, comeprxaias cepoBoIopoa. AcTpaxaHCKOe Ta30KOHIEHCATHOE
MecTopoxacHue. KOHCTpYKTHBHOE HCTIONTHEHHE S.
HTL-S OaHIeBBIA TUI TOAKIIOUEHUS, BXOJ CPEABI CHU3Y,
KOHCTPYKTHBHOE MCIOJHEHHUE S
M Mopckoe UCTIOJTHEHUE
M-S Mopckoe HCIIOTHEHUE, KOHCTPYKTUBHOE UCTIOTHEHUE S

Tab6numa A.6— Koabl pacliipeHHOTO TapaHTUMHOTO CPOKa

Kon rapantuiiHOro cpoka Onucanue
["apanTHiiHbIN CPOK AKCIUTYaTalMu 3 (TpH) rojia c MOMEHTa
HE yKa3aH (matel) mpuéMKH npeoOpa3oBaTens, yKa3aHHOTO B STUKETKE
(macnopre).

["apanTHiiHbIi CPOK AKCIUTYaTallK 3 (TpH) rojja c MOMEHTa
(mate1) mpuéMKu IpeoOpa3zoBaTesi, yKa3aHHOTO B STUKETKE

P3.2 (macnopte), HO He MeHee 2-X JIeT C MOMEHTa BBEICHUS B
HKCILITYaTalUIoO.
I"apaHTuUitHBIN CPOK 3KCILUTyaTalluu S5 (MATH) JIET ¢ MOMEHTA
P5 (maTel) mpuéMKH npeoOpa3oBarTes, yKa3aHHOIO B ATUKETKE
(macmopre).

[Tpumep 3amucu 0603HaueHUe peodpazoBaTesel Mpu ero 3akase U B JOKYMEHTALUH JIpyTroi NpoayKIINH,
B KOTOPOI OH MOET ObITh IPUMEHEH:

[IpeoOpazoBarenu B B3PBIBO3AIIUIIIEHHOM WCTIOTHCHU U c BUJIOM B3PBIBO3AIIUTHI
«B3pBIBOHEMPOHUIIaeMass 000m04Kka», momenu 1430 s u3MepeHUs pa3HOCTH JABJICHHM, MaTepuaioM
MeMOpaHbl M MaTepualaMH, KOHTAaKTUPYIOIIMMHU ¢ u3MepsieMoil cpeaoir — cruiaBoM 36HXTIHO, cranbio
12X18HI10T, pe3unoit HO-68-1, cBETOAMOAHBIM MHIUKATOPOM, KIMMATUYECKOTO MCHOJHEHUS Y2, HO s
pabotsl nipu Temrepatype or muHyc 40 °C mo mmoc 70 °C, KOIoM TpenesioB IOMyCKaeMOl OCHOBHOM
norpemHoctu 015, Bepxuum npeaenom uzmepenus 40 klla, mpenenbHO-A0MycKaeMbIM pab0YHM U30BITOYHBIM
nasnenuem 25 Mlla, mudpoBbIM BBIXOAHBIM cHTHaIOM HHTepdeiica RS485 u mpotokomom ModBus RTU,
CTaJIbHBIM KaOeIbHBIM BBOJIOM JIJIsi HEOPOHUPOBAHHOTO KaOemst JuamMeTpoM OT 6 10 12 MM, pacnoiokeHueM
AIEKTPUIECKOTO COCTMHUTEIS CIPaBa, JOMOJIHUTEIBHON TEXHOJOTHUYECKOW MPUPAOOTKOM, ¢ TapaHTUHHBIM
CPOKOM JKCILTyaTanuu 3 (Tpu) roja ¢ MOMEHTa (J1aThl) MPUEMKH TIpeoOpa3zoBaTelis, YKa3aHHOTO B ATUKETKE
(macmopTte), HO HEe MeHee 2-X (ABYX) JIET ¢ MOMEHTAa BBEJICHHS B DKCILTyaTaI[Ui0 0003HAYACTCS:

CAB-SMART-Exd-A/1-1430-02-3I11-t10-015-40 kI1a—25-RS485-K02-I1-H-P3.2 AI'6P.406239.010TY
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Ipuaoxkenue b
(o0s3aTeBHOE)
I'abapuTHbIE YepTexH NpeodpasoBaresiei

Mogenb Kop anexktpuueckoro H, MM, HE L, mM, He Oontee | B, MM, He Ootee
COCJIMHUTEIISI 10 Ooiee
Tabnuie A.5
K01, K02, K03, K06,
1112, 1212, 1312 K07, LI1P22, GSP - 0
’ 1412' ’ K04, K05, K08, K09, 250 295
K20, K21 110
111P14 145
1120, 1130, 1140, K01, K02, K03, K06, 110 140
1220, 1230, 1240, K07, IIP22, GSP
1320, 1330, 1340, K04, K05, K08, K09, 206 155
1420, 1430, 1434, K20, K21 165
1440, 1444, 1450, 111P14 90
1460

Pucynok b.1 — I"aGaputHsIii uepTex npeodpazoBaTeneil H30BITOYHOTO AABICHUS, PA3PEKCHUS, TABICHUS-
pa3pexeHus, pa3HOCTH JaBJICHHIA.

Crpanuna 33 u3 75
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[Iponomxenue npunoxenus b

-
O - ;
i
(s, - { 28

aoafaemL,

Hanpainexue | '?5'--*;*“" SHLiE
Buodfom e | Budpa
. —
— ———

Mopens Kox snextpuueckoro | H, mm, He 6onee | L, mm, He 6osee | B, mm, He Oonee
npeoOpazoBaresns COCJIMHUTEIIA 110

Tabiune A.5

1020, 1030, 1040

K01, K02, K03, K06,
K07, ITIP22, GSP

K04, K05, K08, K09,
K20, K21

206

11P14

110 140
165 155
90

Pucynok b.2 — I'aGaputHslii ueptex npeoOpa3oBaTesnieil aDCOIIOTHOTO AaBJICHUS.
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[Iponomxenue npunoxenus b

5 = a -

A

EW_HJULm

X
S O
S
N
R
N
BapuaHm rook/m<eHus K 1pouyecty/
\ bazoboe ucromernve  Kod NF- Kod NM
s27
Harpabnerue ST \l I I /?'?UMEHUE
budpayuy > P
e l . ' | —
! !
‘ % yaer
M20x15 B rocT 611152
MO,Z[GJ'IL Hp606p330BaTeJ'I${ KOI[ QJICKTPUYICCKOI'0 COCIUHUTEIIA I10 B, MM, HE
Tabmuie A.5 Oonee
K01, K02, K03, K06, K07, I11P22, GSP 125
1041, 1051, 1061 K04, K05, K08, K09, K20, K21 155
11P14 110
1141, 1151, 1161, 1171, 1341, K01, K02, K03, K06, K07, I11P22, GSP 125
1351, 1141(NF), 1151(NF), K04, K05, K08, K09, K20, K21 155
1161(NF), 1341(NF), 1351(NF),
1141(NM), 1151(NM),
1161(NM), 1341(NM), [p14 110
1351(NM),

Pucynok b.3 — I'aGaputHslii ueptex npeoOpazoBaTeneil abCONMIOTHOTO, H30BITOYHOTO IaBIICHUS,
pa3pexeHus, JaBICHUs-pa3peKeHU.
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Himax,

[Iponomxenue npunoxenus b

B max

G0

Monens
npeoOpaszoBarenst

Kon snexrpudeckoro
COEIMHUTENA 110
Tabaure A.5

I, MM, He Oozce

H, MM, He Gonee

B, MM, He Oonece

2050, 2060, 2150,
2160, 2170, 2350

K01, K02, K03, K06,
K07, I11P22, GSP

K04, K05, K08, K09,
K20, K21

111P14

80

212

125

155

110

Pucynok b.4 — I"abGaputHsbIii uepTex mpeodpazoBaTeneit abCOMOTHOTO, H30BITOYHOTO JAaBJICHHUS,
pa3pexeHus, JaBJIeHUs-pa3peKeHusl.
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[Iponomxenue npunoxenus b

105 B

43
7
27 !
L] =
= |
()] Ly MZ0x15 .
| | Honpobaewue | | Honpobaewue

Mogens npeo6pa30BaTeJ1$1 KO,[[ QJICKTPHUYICCKOTO

COeIUHHUTEINS o Tabauie A.5
K01, K02, K03, K06, K07,

B, MM, He Oonee

1050, 1060, 1150, 1160, 11IP22, GSP 125
1350 K04, K05, K08, K09, K20, K21 155
11IP14 110

Pucynok b.5 — I'aGaputHslii ueptex npeobpazoBaTeneil abCONMIOTHOTO, H30BITOYHOTO IaBIICHUS,
pa3pexeHus, JaBICHUS-Pa3peKEHUS.

Crpannua 37 u3 75 AT'bP.406239.001-16PD



256

2195
2120

,Jsjr.?a..h

._IIL'FI.'_—I".I N

[Iponomxenue npunoxenus b

Mogenb npeobpaszoBarens

Kon anekrpudeckoro
coeMHUTeNs 1o Tadnuue A.5

B, MM, He Ooiee

1530, 1540

K01, K02, K03, K06, K07,

1IP22, GSP 170
K04, K05, K08, K09, K20, K21 200
1IP14 155

Pucynoxk b.6 — I'abaputhslii ueprex npeodbpazosareneit C/IB-SMART-AT,

CAB-SMART-Ex-AI" moneneit 1530,1540
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Ipuao:xkenue B
(oGs3aTenpHOE)
CxeMbl NOAKJIIOYEHHS Peodpa3oBareiei

Kpbiwka, npuemHuk dabneHus ycnoBHo HE NOKA3AHbI

+ — TDATADATA

Mecmo
noodKMYeHUs
BHewHezo kadens

Pucynok B.1 — IloaxitoueHne BHeIHero kadens K KIEMMHOM KOJoKe peodpa3zoBaTeiei.
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[Iponomxenue npunoxenus B

G et Rty
Lens Konr.| Llens Q
P +Unur. | +Unur. [ l_ VII
E OO0mmit 2 OO0t \ll O 061wt
DATA | 3 | -DATA I O -DATA
+DATA | 4 [+DATA \ll O +DATA

HII - UCTOYHUK TTUTaHUSA
VYII - YcTporCTBO MOIb30BaTEIIS

Pucynok B.2 — Cxema noakiiroueHus mpeoopa3oBaTesieil C KaOeIbHBIM BBIXOIOM.

Hpeo6pa3l?aB33;e}J(115 ) UTT _
Llenb Konr.| Llens @) Q
P +Unur. 1 +Unmur. l_ VII
E O6wwmit | 2 | OGuwwuii O OGuuii
-DATA | 3 | -DATA O -DATA
+DATA 4 |+DATA O +DATA

UII - UCTOYHUK TUTAHUSA

VII - YcTpolcTBO 1OIB30BATENS

Pucynok B.3 — Cxema noaxitoueHus mpeodpa3oBaresieil ¢ BbIXOJAHBIM Pa3beMOM.

Crpanwuria 40 u3 75

AT'bP.406239.001-16PD




[Iponomxenue npunoxenus B
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Pucynok B.4 — Cxema noakiroueHus mpeodpaszoBareseit B cetb RS485

AT'bP.406239.001-16PD
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IMpuaoxkenue I'
(o0s3aTeBHOE)
Yeprex cpeacTB B3pbIBO3AIUTHI Peodpa3zoBareJiei

Hcnonuenue npeodpazoBatenis 6€3 KPBILIKK CO CTEKIIOM

“B3ppib” n9 Bapsib” n 9
CmonopeHue Cmonaperue
PE?I:EEBUI;I dukcamop PezsBobod pukcamop \ s
Kpachwid 10, 5min o Kopnyc
”:i“r:':lz 2 g s/ 10,5min Alloy ADC-12
[onydou = o /
XY -
) O i f zem
-
N, S| s
S/ S ER
NG = 1858
= .08 E3g8
3! =z S8
SE
M20x15 g=
3 mosneix -1
HEMOBPCRACHHBIX
BHTKOB Ji'.'t' -bejbl
"'L
E S
( Kpeiiika
Kperika = Alloy ADC-12
Alloy ADC-12 JIS H 5302-2000

JIS I 5302-2000
Craas 12X18H10T
T'OCT 5949

Faxnenka ¢ noAykpyea.zonob.
2, 5x4 Hepw, cmane AZ DINTETE

1. CB0OOHBII 00BEM B3PBIBOHEITPOHHUIIAEMON 000109k He 60see 200 cml.

2. TonmHaa CTEHOK KOpIyca B HanOoJIee TOHKUX MECTax, MIyXUX OTBEPCTHAX — HE MEHEe 3 MM.

3. Ha noBepxHocTsX, 0003HauUeHHBIX «B3pbIB» HE AOMYyCKalOTCs 3a00MHBI, PAKOBUHBI, TPELIMHBI U IpyTrHUe
nedeKThl; MepoXoBaTOCTh MOBEPXHOCTH HE JOJDKHA MpeBbimaTh Rab,3.

4. B pe3b0OBBIX COCIUHEHUAX, 0003HAYEHHBIX CIOBOM «B3pbiB», B 3allelVIEHUM HE MEHEee 5 IOJIHBIX,
HETPEPBIBHBIX, HETIOBPEKACHHBIX BUTKOB.

5. IlokpeITHE B3pbIBO3AIIUIEHHON 00071049k — Kpacka nopouikosas RAL 7035, smans MJI-12.

6. Kaxxmast 060yiouka moaBepraetcst UCIIBITAHUEM ITHEBMAaTH4YecKuM naBieHuem 1,5 + 0,1 MIla B Tedenue
Bpemenu 10 + 2 c.

7. Kaxnplii TeH30mpeoOpazoBaresb s MPUEMHHKOB H30BITOYHOTO JABJICHUS, PAa3peKCHUs, JTABICHHS-
pa3pexeHus pu U3roTOBJICHUH MOABEPraeTcsi TUAPABINUECKUM UCTIBITAHUSAM JIaBJICHUEM B 3aBUCUMOCTH OT €ro
BEpXHEro npenena usmepenuit, Ho He menee 4 MIla mo AT'bP. 408854.001TY.

8. MapkupoBka BelnosiHseTcs B coorBeTcTBHM ¢ BUugamu U, I, 11, coopounoro yeprexxa AI'bP.406239.001-
33 Chb:

- HANMEHOBAHUE CTPaHBbI, I71€ U3TOTOBJICHO TEXHUYECKOE CPE/ICTBO;

-a O, 1,4 O,e€ X, ¢, T, y, §, — B CcOOTBeTCTBHH C Kojom 3akaza mo AI'BP.406239.010TV,

&K — TOJIBKO JUIsl peoOpazoBaTeseil ¢ TEXHOIOTHYecKoi MpupabOTKOM, K — 3aBOJCKONW HOMEp U3ZIeNus, J1 —
MeCHI, U3TOTOBJICHHS, M — TOJl U3rOTOBJICHUS, H — cTeneHb 3ammThl IP54 umn IP67 mo 'OCT14254, m —
o0o03HaueHHe cepTU(UKaATa, 0 - CIEHUAIBHBIA 3HAaK B3pPHIBOOE30NACHOCTH, i — OOO3HAUE€HHE OpraHa
cepTudUKaIuH.

9. IlnomOupoBaHue (CTONMOpPEHHE) KPBIMIEK OCYIIECTBISETCS HAa MECTE KCIUTyaTallMM TOCiIe OKOHYAHUS
MOHTaKa U HACTPOMKH.

10. MoHrtax  KabGenpHOrO  BBOJA  OCYIIECTBIAETCS B  COOTBETCTBUM C  TpeOOBAHUSAMHU
I'OCT IEC 60079-1.

11. ®uxcanus kaGeIbHOTO BBOJA M 3aIIyIIKH OCYIIECTBIISAETCS HAa MPEANPUATUA-U3TOTOBUTEIIE.

Pucynok I'.1
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[Iponomkenune npunoxenus [’

OcranbHoe Ha pucyHke ['.1.

3uzﬂamm bapwbosawumxas Tabtmuka

M20 PLGOB (pessda M20x1,3) Craas I2XI8HI10T
HUKEAUPDBAHHAS A0MUHL €

TY3400-007-72453807-07,

mopkupobxo Bzpe bozawums

ExdlICU/Exelll

rocTt 5949

Kadensksie bbodu bapubosawuwerHsl e

(M20x1,5) FOUBK, FGANBK -

HukUNupobaHHAA Aamys;

FEIKS - emane AlSI 3161 fD3X1'|‘H1f.P‘I3]

C KOMNAEKMOM YNACMHUME TLHE X KOMeU
TY3400-007-72453807-07,
mapkupobka B3ps Bozawume

ExdIICU/Exelll/ ExinliCU

3uak sazesaeHng 10
TOCT21130-75

Jamenm 3b-JI-6x12 TOCT 21130-75

: j JakAenka ¢ noAykpY2A20A0B.

2,554 wepw. cmane A2 DINTE 76

Pucynok I'.2

Mogenu 1141, 1151, 1161, 1171, 1341, 1351 (cm. pucynok I'.1)

M27x15-6g/6H )

H(2:1) [
"Q;
&
g
Membpatisi Q| % 8336#‘& n2ze
Cwmazka

TommmAa 0.22 min

1a3epHas BT9 TOCT19807-91 NN [MATHM-221
; \ Cbapka nazepras FOCT 9433-80
L’m/gﬁliﬂn 5/;770/ ’rm N aaﬁwweaw \
10 KOHMUPY Konsuo R
q \ﬁ 024-028-25-2-3 Bukenur TK-68
PIUU _1;3;2?4 l ]ﬁq TY38.103508-81
E3IHHA -
N BT9 TOCT19807-91 don.zam. Hoﬁug,;aemaa i)
Adunpen A1-167
— MiZx125-6g
o H KCcii BK-9
apzonbe - dyzobas V OCT92-0949-74
HenpepebHas
10 KOHMYPY [~ y 'k\ Crans
’\i ' 12XI8HI0T
5.%
4 4? Crane
1%y 12X18HI10T
~[ W
2
M12x125-6g/6H
Pucynok I'.3
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[Iponomkenune npunoxenus [’

Mopenu 1141, 1151, 1161, 1171, 1341, 1351 (mpoaokenue, cM. pucyHok ['.1)
H(2:1)

H(2:1)

Mem6pans!
tommuna (.14 min
/BT9 I'OCT19807-91
Lhapka
AQ3E0HAA

@

7 prBHoMepHO No

KOHMYDY Cbapka
Has

20t

T
P

par=soc,

g ANNNAN

(bapka
A0 3EPHA 5
=

npepeBucmo no
KQHMYDY § 4 mo4kax (e
R wha 5 min R

mo no~
OHMYpY B 4 moyukax
dnura wha 5 min

BT9 FOCT19807-91 i§ §

Pucynok I'.4

Mogenmu 1041, 1051, 1061, 1050, 1060, 2050, 2060, 1150, 1160, 2150, 2160, 2170, 1350, 2350 (cm.
pucynok I'.1)

Membpanst
Tomnr.0.22 min

Membpanbt ——
tom, 0.14 min BTOTOCT19807-9

s -
—t—

Chapxa
. /10 30pHa A
(bapka npepsibucmo no Chapka
\ c a
JasepHas 1a3epHAS

\ pabHorepHo no
A\ KOHMUDY pabHomepHo
0 no KoHmypY

o

~_"Bappib”

BT9
T'OCT19807-91

BT9
TOCT19807-91

7.5 min

Mi12x125-6g M12x125-6g

Pucynok I'.5
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[Iponomkenune npunoxenus [’

Mopnenu 1020, 1030, 1040, 1112, 1120, 1130, 1140, 1212, 1220, 1230, 1240, 1312, 1320, 1330, 1340, 1412,
1420, 1430, 1434, 1440, 1444, 1450, 1460 (cm. pucynok I'.1)

M27x15-6g/6H

5 NOAHLIX HENOBPEKIEHIIIX

BHTEOB Petbibl

Konsuo
024-028-19-2-3
TOCT 18829
Peanua T-B-14-1

) ﬂam:%)smay

Busrr M2.5510 s DIN 7985

Brgcuar [IK-68
TY3E.103508-81

“Bapeid”

Cuaskn
HHATHM-221
OCT 9433-80

N(2:7)

,‘
It 2.5 wne DIN 127 %5 §
Tonopenne MZTx], ',/ ] % Bty M6x8 nepsc. crans A2 DIN 914
K ’ 3 Laiita & mepuscraze A2 DIN 1278
d ’ =
TOCT 5949 AL
Crans 12X18HI0T [/ V /7
TOCT 5099 ﬂ j T pﬂ 7
< S | g
g W Spapea,,
o Ti0e, no
2 KOHM, & mouKax
SR oda s
mo o
174 ; e
B3pu
Membpar
Ed o CO5 ronu 019 min
S C50 1o 0,63 min
r#a MemBpai BT9 FOCT1U807-01
Ad 38K R Jlna €05 roaul 19 min
W no S CA0 ronn 063 min
BT FOCTION07.91 BT9 FOCT19807-91
=
Menipans Crnnae 36HXTH)
Craan 36HXTHO toau,0.07 min 8 A TOCTI099¢
FOCT10094 '@
uaﬁ'&pfn%g (Bapra Faiika MI4-6H.38XA019 TOCT 15524-70
T 12 posuxoban 1laiiGa 14.38XA 019 TOCT 11371-78
110 KOHMDY [
M22x15-6g
Hnakoers [IMC-5

Craan |2ZXIEHIOT

FOCTIA032 FOCT 5949

OcranbHoe Ha pucyHke I'.1.

5 MRS HEMORPEKTEH B

[
”'W‘

Jaknenka ¢ nonykpy2za.2anob.
2.5x4 Hepx. cmanas A2 DINE 76

Wadda 6 Hepx.cmans AZ DIN 127B

BIHTEOB PeIslil

Pucynok I'.6

A-4(2:7)

Texuamrin A-CB30-JT

£F-F ( /. 7) Q TV 224-008-1157367-99 <. %gfﬂ?ﬁ{mﬂzfﬂ
~ ™

% 00T92-0949-74

C-C(17)

7.2 7.5
" |:| I | [
A et
s gs:
o
& 2
5 12 1%
a i
=
S Bonm M6x12 Hepx.cmans A2,0INS33 %H'Eﬁ%yhﬁ%’e%ipﬁm(gnin%%%&l%%gg
& ‘

Pucynok I'.7
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[Iponomkenune npunoxenus [’

I'

1Ex db IIC T6...T5 Gb X, IP67

T6 —61°C<ta<+60°C T5 —61°C<ta<+70°C;
| 4 |
0| n |

i

PO AQ 'HIK BHI"
CB-SMART-Exia—[a]- [6}- [] - [g] —
le]-X-u]-He-Cm Hyl-lpl -
Ne : 2.

OEx ia IIC T6...T5 Ga X, IP
T6é —61°C<ta<+60°C TS5 —-61°C<ta<+70°C;
Ui<24B,1i<100mA,Ci<108P,Li<0,3m a1, Pi<0,25Bm
o | g |
| n |

U

OEx db+ia IIC T6...T5 Ga X, IP67

T6 —61°C<ta<+60°C TS5 —61°C<ta<+70°C;
Ui<24B,]li<100mA,Ci<1089,Li<0,3m'H,Pi<0,25Bm

I g I
| n |

IO

[lpumep mapxupobku:

PP A0 "HIK BHIl”
CNB-SMART-Ex ia—[\/1-1430-02-3I11-
t10-015-40kIla—25-RS485-K02-I1-H
Ne(000016 03.18 =.

I'

I’

P AQ0 "HIIK BHUIl"
CIIB-SMART-Exd-{a| -[6]-[¢] -lg] —
El-k-@-eHm H1-B- K

N 2. [M] 2

PP A0 "HIK BAI"
CB-SMART-Exdia-d] -[6]-[E] -[g] —
-kl m Hy-pl-p
Ne[ K| M

[Ipumep mapxupobxu:
PQ A0 'HIK BHIT"
ClIB—SMART-Exd-[]1-1430-02-9I11-
t10-015-40xIla—25-RS485-K02-11-H
Ne(00012 05.18 2.

OcranbHoe Ha pucyHke I'.1.

[lpumep mapxupoBxu:

P A0 "HIK BHI”
C\B-SMART-Exdia—/l]1-1430-02-3I11-
t10-015-40kIla-25-R5485-K02-II-H

Ne000026 03.18 2.
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IMpuaoxkenne E
(oGs3aTenpHOE)
Hacrpoiika npeodpa3oBareJieii JaBjJeHUs ¢ MOXYJIeM HHIUKAIMA

B nanHOM mpuioxeHun npuBeaeHa MH(GOpMaIHs 0 MOATOTOBKE K 3KCIIIyaTalluy, pexXUMax padoThl
npeoOpa3oBaTelis JaBJIeHHUs ¢ UHAUKATOPOM IIPU 3KCILTyaTal|H.

VYcnoBHble 0003HaUEHUS:

Pmax — MaKCUMalbHbIl BEPXHUH NPEIE]T U3MEPEHUH;

P — BepxHHUil npenes u3MEepeHUil;

Py — HyxHUN nipeen U3MEpeHnN;

dP — nuana3oH u3MepeHwuii gaBieHus oT Py 10 Pp (Ut Bcex npeoOpas3oBaresieil TaBieHus, KpOMe
JB).

1 KoHTpoJib HACTPOIKHU apaMeTPOB Npeodpa3oBaTeieil JaBJIeHUs

JUis moaroToBKM InpeoOpas3oBarens JaBI€HMsI K SKCIUIyaTallMM OCBOOOAWTE JOCTYI K KHOINOYHBIM
MEPEKII0YaTEeNSIM MOAYJISl MHAWKALIUY, OTBEPHYB IPO3PAYHYI0 KPBILIKY ITPe00pa3oBaTes 1aBIeHUs.

Omnepanus KOHTPOJIS HE OKa3bIBaeT BIUSHUS Ha BBIXOAHON CUTHAJ IpeoOpa3zoBaTesl JaBIeHuUs.

[lepedyeHb KOHTPOIUPYEMBIX ITAPAMETPOB IPE0OPA30BaATEIIS JABICHUS, PEKMMOB HACTPOEK U CHMBOJIOB,
oroOpa’kaeMbIX Ha JUCIUIee MHAWMKATopa, yka3aH B Tabmuue E.l1. Bwribop koHTponupyemoro mapamerpa

OCYIIECTBIISIUTE TOCJEI0BATEIbHBIM HAXXaTHEM KHOIIKH «@» (mpu mEepBOM HaXaTUM C YAEpPKAHHEM B
Ha)XaTOM COCTOSSHUM HE MEHee 3 CeKyHJA), [pH OSTOM Ha JAMCIUIEE HHAMKATOpa OTOOpa)karoTcs
COOTBETCTBYIOIIME IU(POBbIE 3HAUYEHHUS YCTAHOBJICHHBIX KOHTPOJHPYEMBIX MMAapaMETPOB WM CHMBOJIOB
pexumMoB Hactpoek (tabmuiel E.1-E.4), coxpansembie B Teuenue 10 cexyHA, €ciii HE MPOU3BOIAUTCS

CJIEyIOIlEee HAXKATHE KHOIIKU « V).

Bbixon u3 pexuma KOHTpOJS HACTPOEK IlapaMeTpoB IpeoOpa3oBarens [aBJIEHUS IMPOUCXOAUT
aBToMaTudecku yepe3 10 CeKyH[ OT MOCIEAHET0 HAXKATHs KHOIKH.

Meprianre CUMBOJIOB HHIMKATOPA PEKUMOB Tabauipl E.1 curHanu3upyroT 0 COCTOSIHUM BXOX/IEHUS B
PEXHUM U3MEHEHHUSI TapaMEeTPOB HACTPOUKH.

HoBbIil MK KOHTPOJIS HAacCTpOEK MapamMeTpoB IpeoOpa3oBarelsis JaBlIEHUs BCEr/la HauMHAETCs C
KoHTpoJs pexuma 1 B Tabnuue E.1 (ABToMaTnyeckasi ycTaHOBKA HYJIEBOTO 3HAUECHHUS JJaBJICHUS).

%
xl'c/cm? kl'c/m?
@ @)

A LM
%

& KHOIIKa AJId BXOJa M JBWXKXCHUSA 110 MCHIO U
MU3MCHCHUIO YHUCJlia

KHOIIKA JUTS BBIXO0JIa U3 MEHIO 0e3
COXPaHEHHUs HACTPOEK, BHIOOP MOJOKEHUS
U3MEHSIEMOr0 YuCia

* KHOIIKA I BXOZa B PEIaKTUPOBAHUE U
COXpaHEHUsI HOBOM HACTPOMKH

Buenrauii Buj HWHAUKATOpa U Ha3HAYCHHUEC KHOIIOK
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Tabnwuma E.1 — Pexumbl HACTPOEK U CUMBOJIBI HHIUKAIIMU TTAPAMETPOB

[Iponomxenune npunoxenus E

Homep H C
aHMEHOBaHHE peKuMa HMBOJIBI Ha
pexuma e p Ipumeyanus
HACTPOHKH HACTPOWKHU HHAUKATOpPE
1 ABTOMaTHYECKast yCTAaHOBKA HYJIEBOTO «Mepranrem» TeKyInux
3HAYEHUS JABIIEHUS SAMHUI] U3MEPEHUS
EauHune: u3MepeHust WM IPOLEHTEI OT R «MepranueM» TEKYIINX
) JIMHHLL p porr A piI yi
Jrarna3oHa u3MepeHui E SIMHUILl U3MEPECHUS
Mepuanue Mexay
v cuMBojoM —0P- u
3 YcTaHOBKa BEpXHETO Mpeaesa fo ol M TEKYIIHM
nuarna3oHa) usmepennii (dP - - CTAaHOBJIEHHBIM
=
BEPXHUM TIPEIICIIOM
HU3MEPECHHS
& Mepuanue Mexay
Jelebeta cumBoJioM —HII- u
YcraHoBKa HUKHETO TIpeaena o ofle  wie
4 3 = TEKYIIHM
(nnanasona) uzmepenuii (dP) = H I " -
YCTaHOBJICHHBIM
3HAYECHUEM
0,2c; 04c;
5 Br160op BpeMeHu ycTaHOBIIECHUS 0,8c; 16c¢c; Bpewms ycranoBieHnus ¢
(memriprpoBaHwMsI) BEIXOJHOTO CUTHAJA 3,2¢c; 6/4c; «MEpLIaHUEM» JTUCIIICs
12,8 ¢c; 25,6 c;
%
SR WNHankanus pesxuMoB
[17] xila __MIa
6 KanuOpoBka - KaJIMOpOBKH B
L H L Tabimmune E.2
VYcranoska PIN — xoza Ha 3amur -
7 a Ty I O ,-I «Mepuanue» CUMBOJIOB
W3MEHCHHUS TTapaMeTpOB - =
8 Bo3sBpar k 3aBOJICKUM HacTpoikam «Mepuanue» CUMBOJIOB
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Taonuua E.2— CuMBOJIBI HHAMKAIMK PEXKUMOB KAIHOPOBKU

[Iponomxenune npunoxenus E

Home
P HaumeHoBaHuUe pe:kuMa CuMBOJIBI
pexuma IIpumeyanus
KaJIUOpPOBKH Ha MHAMKATOpe
KAJIHOpPOBKH
2O
1 Kamubpoka «uyms» AL - lDl |<D| U- —
o, - -y,
Kamu6poska BITM nuanazona = UDl l-l []C
2 M3MEPEHHUH MpeoOpa3oBaTes miltw Twilin —

JaBJICHHUA

 e—F

(

i
[
=
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[Iponomxenune npunoxenus E

1.1 ABTomaTrHyeckasi yCTAHOBKA HYJ1€BOI'0 3HAYCHHS JABJICHHUS

Buumanmne! Onepanus "' ABToMaTH4ecKkasi yCTAHOBKA HYJIEBOI'0 3HAYECHUsI 1aBJIeHUs '
BBITIOJTHSETCS MPU JAABJICHUHU Ha BXOJI€ B JaTYUK, PABHOM HUKHEMY IpeJesly U3MepeHusl (HyJIeBOMY
M30BITOYHOMY JTABJICHUS JUUIS BCEX JATYUKOB, KPOME JATYUKOB aOCONFOTHOTO JaBieHus). Oneparus
SKBUBaJIeHTHA onepannu KamnopoBku Hys AL o m.1.7 npunoxxenus E.

Onepanuio HaCTPOUKHK OCYIIECTBIISIUTE B CIEAYIOLIEH MOCIEI0BATEIbHOCTH:

- HA)KMUTE Ha KHOIIKY «&» U yAepXKUBaiTe ee He MeHee 3 cekyH . (pekum 1 Tabmwmisr 1).
Ha unnukartope oToOpakaeTcsi MepLaroLiee TEKYIIEE 3HaU€HNE AaBJICHUS.
%

- 17151 yCTAaHOBKH HYJIEBOTO 3HaYEHHSI BBIXOJIHOTO CUTHAJIA HA)KATh KHOIIKY «?2?». YcTaHOBUTCS HYJIEBOE
3HAYEHHUE JIaBJICHUS U IPOU30UIET aBTOMATHUECKUIA MTePEeX0/l B PEKUM U3MEPEHHsSI BXOJHOTO JIaBIICHUS.
Ilpumeuanue:
Ecnu He mpou3BOANTh HU KaKUX ACUCTBUM (HaXXaThs KHOMOK), TO yepe3 10 cex. mpoucxoauT
ABTOMATUYECKUI MEPEX0]] U3 PEKUMa YCTAHOBKHU HYJIEBOTO 3HAYCHHS B PEKUM U3MEPEHUSI.

1.2 Pexum BbIOOpA eIMHUI] U3MEPEHHs
Haxxatp u ynepxuBath He MeHEe 3 CEK. KHOIKY « V ».

ITocnepoBaTenbHO HAXKUMATh KHOIIKY ((G» A0 TTOABJICHUA CICAYIOINUX CUMBOJIOB:

le/ow! wesu?

=E &=
Knonkoi «*»npOI/BBeCTM BXOJ1 B PEXKUM PETAKTUPOBAHUS €AMHUL U3MEPEHUS.
Ha naaukarope HauMHaeT MepLaTh paHee YCTAHOBICHHBIN CUMBOJI €IMHUL] U3MEPEHUS.
Haxxnmas kHOnKy «G» U3MEHUTD €IUHUILY U3MEPEHUSI.

Knonkoi «i?s?»COXpaHI/ITB BBIOPAHHYIO €IUHUILY U3MEPEHUSI.
CHMBOJI €IMHUIBI N3MEPEHUS TIEPECTAET MEPLIATh.

Knonkoiu «@» IIPOU3BECTH MEPEXO/] B CIECAYIOINNA PEKUM MEHIO UM KHOIIKOU «G» [IPOU3BECTU BBIXOJ B
pEeXUM U3MEPEHHUS.
Ilpumeuanue:
Ecnu He mpon3BOIUTh HU KaKUX JeMCTBUH (HaXaTUs KHOIOK), TO yepe3 10 cex. MpoucxXoauT
aBTOMATHUYECKUH Mepexo]] U3 peKuMa YCTaHOBKH €IMHULl U3MEPEHHUS (C COXpaHEHUEM MoceIHeN
HACTPOMKHN) B PEXKUM U3MEPEHUS.

1.3 ¥YcranoBka BepxHero nmpeaena (1mana3ona) usmepenus (BITH)
Haxatp u ynepxuBath He MeHee 3 CeK. KHOIKY « V ».

ITocnemoBaTeabHO HAXKUMATH KHOIIKY «@» A0 MOSABJICHUA CICAYOINUX CUMBOJIOB:
%

alc/u’

Crpannua 52 u3 75 AT'bP.406239.001-16PD



[Iponomxenune npunoxenus E

Ilpumeuanue:
[TpoucxoauT Mepiianue Mexay cCuMBOJIOM -0P- U TEKYyIIMM yCTaHOBJICHHBIM 3HAUCHHEM BEPXHEro Ipezesa
HA3MEpPEHUSL.

Knomnkoi «*»HpOI/IBBeCTI/I BXOJl B peXUM penaktupoBanus BITN.
3naueHue Tekyuero 3Hadenust BIIM naunnaet mepuars.

Knonkoiu <<G>>Bbl6paTB HoBO¢ 3HayeHue BIIM u3 cranmaptHoro.

,HJ'IS[ COXpaHCHUA BBI6paHHOl"O 3HaA4YCHUA H606XOI[I/IMO HaXXaTb KHOIIKY «i‘:?».
HpOI/ICXOI[I/IT Iepexoa B OCHOBHOC MECHIO.

Ecnu 3naueHue He HYXXHO COXpPaHATh, TO H€O6XOILI/IMO HaXaTb KHOIIKY ((&». HpOI/ICXOIII/IT nepexon B
PECKUM OCHOBHOI'O MCHIO.

1.4 ¥YcranoBKka HM:KHeEro npejena (quana3ona) udmepenus (HIIN)
Haxatp u ynepx«uBath He MeHee 3 CEK. KHOIKY « V ».

HOCJIGZ[OB&TCJH)HO HaQXUMATb KHOIIKY ((&» A0 IOSBJICHUA CICAYIOINUX CUMBOJIOB:

xf xic/n’

Ns

Ilpumeuanue:
[Ipoucxoaut mepuanue Mexry cumMBosioM -HII- 1 TekynuMm ycTaHOBIIEHHBIM 3HAUYEHUEM.

Knonkoiu «ﬂ?»npomBecrn BXO0J B pexuM penaktupoanus HITN.
3nauenue texkyuero 3HadeHus HIIM naunnaer mepuars.

Knonkoiu «G»Bm6paﬂ, HoBoe 3HaueHue HIIW u3 cranmapTHOTrO.

Z[J'IH COXPAaHCHUA BBI6paHHOl"O 3HA4YCHUA HCO6XOI[I/IMO Ha’XXaTb KHOIIKY «i‘:?».
HpOI/ICXOI[I/IT nepexoa B OCHOBHOC MCHIO.

Ecnu 3nHaueHue He HYXHO COXpPaHATh, TO HGO6XOI[I/IMO HaXXaTb KHOIIKY «&». HpOI/ICXOJII/IT nepexon B
PEKUM OCHOBHOI'O MCHIO.

1.5 BpiOop BpemMeHnn ycTaHoBJieHus (qeMn¢pupoOBaHus) BHIXOJHOI0 CUTHAJIA
Haxatb u ynep>xuBath He MEHEE 3 CEK. KHOMKY « V ».

ITocnenoBareabHO HAXKUMATH KHOIIKY «&» A0 IOSABJICHUA paHEC YCTAHOBJICHHOI'O 3HAUYCHUA BPECMCHHU
YCTAHOBJICHUA (ILCMH(I)I/IPOBB.HI/IH) BBIXOJHOI'O CHUT'HAJIA.
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[Iponomxenune npunoxenus E

[ 02c

BXOI[ B PCKUM PCAAKTHUPOBAHUA OCYILICCTBIIACTCSA KHOIIKO# ((ik» 3HadyeHHe BPEMCHH HAYMHACT MCPUATh.

wc/on’ e/’

N3menenne 3Ha4eHUsI BPEMEHU U3 Psiia 3HAYCHU KHOIIKOM «G».
Knonkoiu «iﬁ?» COXPaHUTH BEIOpPAaHHOE 3HAUYEHHE. 3HAUCHNE BPEMEHH [1€PECcTaeT MepLaTh.

[Tepexon B cineayromuii pesKuM MEHIO — KHOIIKa «&».

BBIXOI[ B PCXKXHUM U3MCPCHUS — KHOIIKA ((G».

1.6 KaaubGposka
Ilpumeuanue — Kanubpoexa npeobpazosamensi 0agieHus — YCMAHOBIeHUe MOYHO20 COOMBEMCMEUs.
(npu nomowu 06PA3y0BLIX CPeOCm8 NOBEPKU) HAUATbHO20 3HAUEHUSI 8LIXOOH020 CUSHANA Npeobpazosamerell
0aeBeHUsl HUJICHEMY npeoeny uzmepenuil PH unu, 011 npeobpasosamenei oasnenus /[UB, eepxnemy npedeny

UsMepeHUll paspexnceHus Pg (C) U COOMEEMCMENUE KOHEHOZ0 SHAYEHUR 8bIXOOH020 CUSHANA Npeobpazoeamens
oasneHus epxHemy npedeiy usmepenuti P g Wi ons npeoobpazosameneti oasnenus [[UB, eepxnemy npeoeny
usMepeHuti uU30bIMOUYHO20 0ABIeHUS Pg.

B mporuecce skcrutyatanuu npeoOpazoBareneil JaBlIeHUs 10 Mepe HEOOXOIMMOCTH (HAIpUMep, MpH
MPOBE/ICHUN TIEPUOJUYECKON TOBEPKH) CIEAYeT MPOBOIUTH KaTUOPOBKY B COOTBETCTBUU C JIaHHBIM
paszesnom.

st kamuOpoBKHU TIpeoOpazoBaTes JaBJICHHUS COOpPaTh CXEMY € TOAKIIOYEHHEM 00pa3IlOBBIX CPEJICTB
3aJJaHMs JaBJICHUS U KOHTPOJIS BBIXOHOTO CUTHAIA o MeToAuke nosepku MII 95-221-2013.

[TorpemHoCcTh KanMOPOBKM B TOYKE, ONpeAensieMas CyMMapHOH MOTPENIHOCTBIO MPUMEHSIEMBIX
00pa3loBBIX CPEJICTB, HE JOJDKHA MPEBBILATh 1/3 MOrpenIHOCTH peodpa3oBaTess qaBIeHHs.

Haxxatp n YACPKNUBATH HEC MCHCC 3 cek. KHOIIKY «V ».

HOCJ’IGI[OBaTCJ'IBHO HaOXXUMATb KHOIIKY «&» A0 MOSABJICHUA CICAYIOINUX CUMBOJIOB:

%
/o wc/u’
Mo fie Mfs

Bxon B PCKUM KaHI/I6p0BKI/I OCYHICCTBIIACTCA KHOIIKOM ((ig))).

Br160op nyHKTOB KanuOpoBKH U3 psijia no Tabnuue E2 ocyriecTisiercss KHOMKOR «&».
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[Iponomxenune npunoxenus E

KamnOpoBka «Hy1s»
Ha unaukaTope oTroOpakaercs CUMBOI:

- 00 -

Knonkoiu «iﬁ?» MIPOU3BOJIUTCS BXOJ] B PEXKUM KaNUOpoBKHU «HYIsD» ALIIT.
Ha naaukanum HaunHAeT MepLATh TEKYIee 3HAYCHUE JaBICHUS.

Knomnkoii «i%» MIPOM3BECTH ABTOMATUUYECKYIO KaTuOpoBKY «HYJIs»» ALIIT.
ABTOMaTHYECKUN BBIXOJ B MOAPEKUM KAITUOPOBKH.

Kanuoposka BIIU nnana3zona usmepeHuii
Ha unaukaTtope oToOpakaeTcs CUMBOI:

-dP-

Knonkoiu «ﬂ?» IIPOM3BECTU BXOJI B PEKUM KaIHMOPOBKHU JAMAIIA30HA.
Ha napukanum HaunHaet Mepuath Tekyuee 3HadeHne BIIM ycTaHOBIEHHOTO JaBieHusI.

Knonkon «*» IIPOU3BECTH ABTOMAaTHUYECKYIO0 KaJIMOPOBKY AMAIa30HA.
ABTOMAaTHYECKUN BBIXOJ] B ITOJIPEIKUM KATMOPOBKH.

BI:IXOZ[ B OCHOBHOC MCHIO — KHOIIKa « U ).

Brixon B PEKUM U3MCPCHUS - HAXKATD U YACPKNBATH HC MCHEC 2 cex KHOIIKY ((G)).

1.7 YcranoBka PIN — koaa Ha 3aliuTy M3MeHeHHsI IAapaMeTpPOB
Haxxatp u ynepxuBath He MeHee 3 CeK. KHOIIKY « V ».

IlocnenoBareabHO HAXKHUMATh KHOIIKY ((0» J0 TTOSABJICHUA CICAYIOIHUX CUMBOJIOB:

Cod

Bxop B pesxuM oCyIiecTBISIETCS] KHOITKOM «?2?».

Ecnu PIN-kox He yCTaHOBJIEH, TO HAYMHAET MEPLATh CUMBOJI

Ui
Ecmu PIN -kox ycTaHOBJIeH, TO HAUMHAET MEpLATh CUMBOJI

a. PIN-kox He ycTaHOBJICH

Bxon B pexxuM ycranoBku PIN - koaa mpon3BoaUTCs KHOMTKOM «*»
Ha nnaukatope HaunHaeT MepuaTh NEPBBIA pa3psl:

WM3menuts 30auenue ot 0 1o 9 KHOIKOIH «G».

[Tepexon k ciemyronieMy paspsay MPOU3BECTH KHOMKOH «G».
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[Iponomxenune npunoxenus E

Coxpanutb BBeaeHHBIH PIN - kKoa kHOMKOM «*».
Ecnu HeoOXxo1uMo BBIHTH B OCHOBHOE MEHIO 0€3 COXpaHEHUs MapoJisi HeOOX0IMMO HaXaTh U YACPKUBATh

HE MEHee 2 CeK KHOIIKY «G». [IponcxoauT nepexos B MyHKT OCHOBHOT'O MEHIO:

[od

0. PIN-kox ycTaHoBJIeH

Bxon B pexxum yctanoBku PIN - koga nmpousBoauTCst KHOITKOM «*»
Ha unaukaTtope HaunHaeT Mepuarh NepBbIid pa3psi:

Hsmenurs 3uauenne ot 0 10 9 KHOMKOM «4} ».

Hepexon K CJICAYIOLIEMY Pa3psaay HpoOu3BeCTH KHOIIKOM «&».

[Tpoussectu BBOA PIN - Koma KHOIIKOM « W5 ».
Ecnu BBeieHHBIH Naposib COBMAAET C ACHCTBYIOLIUM, TO HA MHUKATOPE BBICBETUTHCS CUMBOJ:

CBI/I,HGTCHBCTBYIOH_[I/Iﬁ O TOM, YTO KOJ IIPUHAT H 3alllTa CHATA.
HpI/I HECOBITAACHUH BBCACHHOT'O IIAPOJIA C HeﬁCTBYIOIIIHM Ha UHAUKATOPEC BBICBCUNBACTCSA CUMBOJI:

1 BHOBB ITOABJIAIOTCA MUT'aIOIIINE CUMBOJIBI:

Heo6xonumMo BBeCTH NMpaBUIIbHBIN TapoJIb.
Ecnu HeoOxoauMo BBINTH B OCHOBHOE MEHIO HEOOXOMMO HaXaTh U yJIEPKUBATh HE MEHEE 2 CEK KHOIIKY «

&».

BHUMAHMUE!!!
3amnTa BHOBb HAYUHACT HeﬁCTBOBaTb, KaK TOJbKO IIPOU301Ie/I BBIX0I B PECKUM U3SMEPEHUS. ILJ'ISI
TOTO, UTO OBI MMOJIHOCTBIO CHATh 3alIUTy HeO6XO,[[I/IMO BHayvaie BBecTd PIN - KO0/, BHOBb 3alTU B IMIYHKT

Lod

H YCTaHOBUTH 4-¢ HYJIA.

%

/e’ xc/u’
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1.8 Bo3Bpar K 3aBOJCKHM HACTpoOiiKaM

Haxarpb u ynepxuBatb He MeHee 3 CeK. KHOTKY « V ».

HOCJ’ICI{OB&TCJ’IBHO Ha)XUMaTb KHOIIKY ((@» A0 IOABJICHUA CIECAYOINNUX CUMBOJIOB!:

Bxox B pesxuM OCyIIeCTBIISIETCS] KHOITKOM «?2?».
CHUMBOJIBI HAUMHAIOT MEPIATh.

Jly1s Bo3BpaTa K 3aBOJACKUM HACTPOWKaM HEOOXOAUMO HaXKaTh KHOMKY «'{\\?»,
Hacrpoiiky Bo3BpaImarTcs K HACTPOWKaM M0 YMOJTYaHHUIO B COOTBETCTBUH ¢ Tabuiei JI12. YcranoBka «0»
u BIIW nuana3zona BO3BpaIaeTcs K 3aBOJACKUM HACTPOMKAM.
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2 Pexxum n3mepeHust

[Iponomxenune npunoxenus E

Ha mucninee naankaropa npeodpa3oBaresist JaBICHUS B PeXKUME H3MEPEHHS JaBICHHsI 0TOOpaXkaeTcs:

a) BeJIMYMHA U3MEPSEMOro JIaBJIeHUS B IM(PPOBOM BHJIE, B YCTAHOBIIEHHBIX MPU HACTPOIKE €AMHULIAX
M3MEPEHHS WIH B MPOIEHTaX OT YCTAHOBJIEHHOI'O JTUANa30Ha U3MEPECHHUI.

[Ipenensl oTOOpa)Ke€HUST MU3MEPSIEMOrO NABJICHHUS B 3aBHCHUMOCTH OT HOMHHAJIBHON CTaTUYECKOM
XapaKTepUCTUKH MTpeoOpa3oBarTess AaBieHus yKazaHbl B Tabnuue E.3.

Taonuma E.3

HomunajibHasi crTaTHyecKasi XapaKTepucTuKa IIpenennl oToOpakeHus
npeodpa3oBaTeisi 1aBJIeHUS U3MepsieMOro 1aBJIeHusl
BO3pacTaroas ot munyc 0,015Pg 1o 1,1Ps
yOBIBaromas ot munyc 0,1Pg 1o 1,015Pg

0) MHIUKANKs CHMBOJIOB Ha JIUCIIIEE MHIMKATOpa MpeoOpa3oBares JaBlICHUs B PEKUME OTKA3a HIIH
BBIX0/JIa M3MEPSEMOT0 IaBJICHUS 32 TIPeAeibl, yka3anHsle B Tabuuue E.3, coorBercTByet Tabmuie E.4.

Taonuuna E4

CuMBOJIbI HA MHANKATOPE

Coaep:xxanue pexuma
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I/I3Mep;1eMoe JnaBleHue P ” BBIXOOUT 3a HIDKHUI peaci,

yKka3aHHbIN B Ta0nuue E.3
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IMpuaoxkenue K
(oGs3aTenpHOE)
IIpotokosa oOMeHa npeoOpa3oBaresieil Ha ocHoBe npoTokoaia MODBUS RTU

1 Onucanune nporokxosa ModBus RTU

1.1 Iporokox ModBus RTU (mance ModBus) ompenenser CTpyKTypy COOOIIEHHH, KOTOpas
UCTIOJB3YETCsl U PACIO3HACTCS yCTPOHUCTBAMU, MOAKIIOYCHHBIMH K KaHATy Nepeaayd JaHHbIX (MarucTpaiu
WJIM TUHUH CBSI3N).

1.2 ModBus omuceIBaeT croco0 3ampoca yeTpoHCTBOM J0CTyIA K JAPYTHM YCTPOUCTBAM, CIIoco0 OTBeTa
Ha 3aIpOChl, METOJIbI OIIPEICICHUS OIUOOK U pEeaKlUy Ha OIIHOKH.

1.3 ModBus ycraHaBiMBaeT, Kak yCTPOMCTBA PAClO3HAIOT MNpPEAHA3HAYCHHBIC JJISI HUX COOOIICHUS,
OTIpEEISIOT MPEANMCaHHbIe UM JIEUCTBUSA, BBIICIAIOT JaHHBIE WM UHGOPMAIUIO U3 COOOIIECHUH, a TakKe
KaK ycTpoicTBa GopMUpPYIOT popMaT OTBETHOT'O COOOIICHHUS.

1.4 ModBus mpeamonaraeT 0JHO aKTHBHOE (3aIpallMBaroIIee) YCTPOMCTBO B InHuH (Mactep — Master),
KOTOPOE MOKET OIPAIIMBATh MHOKECTBO TACCUBHBIX MOJYMHEHHBIX YCTpOicTB (Slave), oOpamasch K HUM 110
YHUKaJIbHOMY B JINHUU aJIpecy.

1.5 Cwunrakcuc komang ModBus mo3Bossier ampecoBaTh 247 yCTpOMCTB, MOAKIIOYEHHBIX K JIMHHU.
OrpanuueHue aJapecHOro mnpocTtpaHcTBa (247 Bmecto 255) HPUHATO ISl BO3MOXKHOCTH pealln3allud
JOTIOJTHUTEIBHBIX ()YHKIIMOHAIBHBIX BO3MOXKHOCTEH (IIOMCK YCTPOMCTB, TOUCK HOBBIX YCTPOMCTB U T.1N).

2 duznyecKHe XapaKTePUCTHKH KAaHAJIA NMepeaayn JaHHBIX

2.1 Crnoco0 nepenaun JaHHBIX - ACHHXPOHHBIH MTOTYIYTUICKC.

2.2 CxopocTb Iepefaun BeIOMpaeTcs u3 psjaa 3HaueHuit 1,2 k6ox; 2,4 x6ox; 4,8 k6oxa; 9,6 k6ox, 19,2
x6ox; 38,4 x0ox; 57,6 kO6om; 115,2 x6oz.

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

2.4 MakcuMallbHOE KOJIMYECTBO YCTPOUCTB B OIHOM ceTr Oe3 moBTopuTenein — 32.

2.5 MakcumaiabHOE pacCcTOsTHUE Tiepeaaun 0e3 mosropureneid — He 6osee 1200 m.

2.6 Ilo ymogaHHIO CKOPOCTH T€peiayn YCTaHOBJICHA B 3HaueHHH 9,6 k6on, anpec — 0XO01, ecnu unbIe
3HAYEHUS HE 3a/IaHbl B 3aKa3e.

3 O6meH coobmeHusimu B TuHun cBs3u (pexnmbl MASTER u SLAVE)

3.1 ModBus moapa3ymeBaeT Hanuuue B JMHUH TOJBKO oaHOro Bemymiero ycrpoicrea (MASTER) u
MHOYKECTBa (BO3MOYKHO TAaKX€ TOJIBKO OJIHO) TOYMHEHHBIX MM BEIOMBIX ycTpoicTB (SLAVE).

3.2 KomaHaHO-MH(pOpPMAIMOHHBIE OOMEH COOOLICHHSMHU B JIMHUHM CBSI3M peaiu3yercs IO METOdY
Beaymmii-Benombiii (MASTER-SLAVE) B makeTHOM pexuMe 0 PUHIIAITY «KOMaH/1a-0TBET», IIPH KOTOPOM
tonnbko MASTER moxet HauaTh 0OMeH (BeIIaTh 3anpoc). [loqunnennsie yerpoiictsa (SLAVE) mo 3ampocy
BEAYIIETO MPUHUMAIOT JaHHBIE, TIEPEealoT 3alpalliBacMble TaHHBIC WM BBITIOJTHSIIOT YKa3aHHbIE BEIyIIUM
JNEUCTBUA.

3.3 MASTER moseT oOpammarscsi K KOHKPETHO a/IpecyeMoMy YCTpOHcTBY. MHUIIMATHBa MPOBEACHUS
obmena Bceraa ucxonut or MASTER. Benomele ycTpoiicTBa Beerna «cmymaror» auHuto cBsizu. MASTER
1o/1aéT 3anpoc (MOChUIKA, MOCIEI0BATENbHOCT OANT) B JIMHUIO U IEPEXOJUT B COCTOSIHUE MPOCTYIIMBAHUS
JIMHUU CBsi3U. BetomMoe ycTpoiicTBO OTBEUAET Ha 3arpoc, MPHUILEAIINI B €ro aapec.

3.4 Oxonuanme otBeTHOW mockuikn MASTER ompenensier 1mo BpeMEHHOMY HMHTEPBAy MEXKITy
OKOHYaHHUEM IpHeMa MpeAbIyIero 0aiTa 1 HayaJIoM MpHeMa clieaytomero. Ecian 3ToT uHTepBaj npeBbICUI
BpeMs1, HeoOxoaumoe i iprema 1,5 6aiiT Ha 3aJaHHOM CKOPOCTH TIepeIauu, MPUeM KaJipa OTBETa CYMTACTCS
3aBEpILECHHBIM.

35 MASTER moxer mepenaBaTh CleIyroliee CoOOmeHue (ApyromMy y3iy WIH TOMY XKe) cpasy IIo
MOJIyYEHHIO OTBETA Ha MpeblayIiee (JJM00 OKOHUAHUIO BPEMEHU OXKUIaHU).

3.6 Ilpu HEBO3MOXXHOCTH BBINOJHHUTH NpeAnucannbie aerictBus SLAVE dopmupyer cooOmieHune o0
olKMOKe U OTCBHUIAET €ro KaK OTBETHOE COOOIICHHUE.

3.7 Macrtep MOoXxeT oOpamatbcss KO BCEM YCTpOMCTBaM B JUHHH 10 anapecy 0 (oOmreceTeBoid aapec).
Benowmeie ycrpoiicTBa Ha KOMaHAbI ¢ O0IIECETEBBIM aIpeCOM HE OTBEYAIOT.
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3.8 Nudopmarus nepenaercss 8-OMTHHIMH CHMBOJIAMH M HCIIOJB3YETCS BECh JMAIA30H JIOMYCTUMbIX
3HadyeHuit (0—255).

4 @opmar Kkaapa

4.1 Kanpsl 3ampoca u oTBeTa 1o mpoTokosry ModBus nMeroT ¢ukcupoBaHHBIH (opMaT U coaepkar
CIIeAYIOIINE OIS, TpUBeeHHbIe B Tabmuue JI.1.

Taonuma JI.1

Iose kaapa Jlnuna B 6aiiTax
aJipec MOJYUHEHHOTO YCTPOHCTBA 1
HOMEp QYHKIIUH 1
JIaHHBIE N < 254
KOHTPOJIbHASI CYMMa 2
— ajijpec MOAYMHEHHOI0 YCTpPoOiicTBA — TMepBoe oJHOOaiTHOE mmoyie Kajapa. OHO COIEPIKUT aapec

MIOTYMHEHHOI'0 YCTPONCTBA, K KOTOpPOMY ajipecoBaH 3anpoc. [loqunHeHHbIe yCTpoiicTBa OTBEYAOT TOJIBKO HA
3alpockl, TOCTYIUBIIKE B UX ajpec. OTBET TakKe HAUMHAETCA C aJpeca OTBEYAIOUIEro ycrpoicta. Moxer
H3MeHAThes oT 1 1o 247,

— HOMep GYHKIUM — 3TO cleayrolee oAHoOaiiTHoe mojie kaapa. OHO TOBOPUT MOJYMHEHHOMY
YCTPOWCTBY, KaKuU€ JIaHHBIE WJIM BBITIOJHEHUSI KAKOro JEUCTBUU TpeOyeT OT HEro Beayllee YCTPOMCTBO.
Onucanue noaiepkuBaeMbIX GyHKIUNA TPUBOJUTCS B pa3fene 6;

— IaHHBbIe — TIOJ€ COACPKUT HWHPOPMALUIO, HEOOXOIUMYIO TOAYUHEHHOMY YCTPOMHCTBY ISt
BBITIOJTHEHUS 3aJaHHONW MacTepoM (GYHKIMU WM (B OTBETE) MH(POPMAIMIO O BBIMOJTHEHUU YKa3aHHBIX
neiictuil. [liimHa u popmar mosst 3aBUCHT OT HOMepa (yHKIINH;

— KOHTPOJIbHAsI CyMMa — 3aKIIIOUUTENIbHOE JBYXOalTHOE MoJie Kajapa, colepikallee IUKIMYECKYIO
KoHTpoNbHYI0 cymMmMy CRC-16 Bcex mpeapinymux nosei kaapa. KoHTponabHas cymMMa 3aBepIiaeT Kak KaJp
3anpoca, Tak U OTBETA U HCIOJIb3YETCsl MPUHUMAIOIIEH CTOPOHOMU ISl KOHTPOJIIS MPUHATON HH(OpMaluu Ha
npenMeT oOHapykeHus omuook nepenaun. CRC mobaBisiercss K COOOMIEHUIO TOCISIHUM TIOJIEM MIIaIIITIM
OaifToMm BIEpe.

4.2 ®opmar kaxaoro Oaita ykazan B Tadmure JI.2.
Taonuma J1.2

XapakTepucTuka 3HaueHune
CucremMa KOIUPOBaHMsI 8-OurtoBas TBOMYHAsI, IECTHAIIIATEPHYHAS
Crapr Out 1 cTapT OuT
Yucno OUT Ha CUMBOJI 8 OUT JaHHBIX, MJIAIIUM 3HAYALUM PA3psIOM BIEpPEL
YetHOCTH 1 6ut yeTHOCTH MM Oe3 OUTa YETHOCTH, B 3aBUCMOCTH OT TpeOOBaHUI
Cron OuT 1 unu 2 CTONOBBIX OMTA, B 3aBUCUMOCTH OT TpeOOBaHUI

Coo011eHre HaYNHACTCSL C MHTEpBaJIa TUIIIMHBI PABHOTO BPEMEHH Mepenayu 3,5 CUMBOJIOB IIPH JAHHOM
CKOpOCTH nepenaur B ceTH. [lepBbIM mosiem 3aTeM nepenaeTcs aipec yCTpoicTBa.

Benen 3a mocmegHuM  mepeaBaéMbIM  CUMBOJIOM — TakKe — CIEAyeT  HWHTEPBAI  THUIIWHBI
MPOJOJKUTENFHOCTEIO HE MeHee 3,5 cuMBooB. HoBoe cooOleHre MOKeT HAuWHATBCS TOCIE ITOTrO
uHTepBana. Opeilim cooOIIeHUsI TIepeaeTCsl HEMPEPHIBHO.

Ecnu wHTEpBan TUIIMHBI MPOJOJDKUTENBHOCTRIO 1,5 CMMBOJIa BO3HUK BO Bpems mepenauu (Qpeiima,
MPUHUMAIOIIEE YCTPOMCTBO 3aKaHYMBAET MPUEM COOOIICHHS W CIEAYIONIMN OalT OyneT BOCHPUHST Kak
Hayajo CIEAYIOIIEro COOOIICHNUS.
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5 Pacyer KOHTPOJIbHOI CYMMBI U BO3MOKHbIE OIIUOKH

5.1 Bo Bpemsi oOMeHa JaHHBIMH MOTYT BO3HUKATh OIIMOKH JIBYX THIIOB:

— KOMMYHHUKAIIMOHHbIE OIIUOKH, CBSI3aHHBIEC C UCKAKEHUSIMU TIPU 1epeade (TpaHCIOPTUPOBKE)
JaHHBIX;

— OIMOKY (PYHKIMOHUPOBAHHUSL.

5.2 KomMMyHHKaIlMOHHBIE OIIMOKKM OOHApPYXKMBAIOTCS MPU IMOMOIIU (PPEerMOB CHMBOJIOB, KOHTPOJIS
YETHOCTH W IMKJINYECKON KOHTpoJbHOUW cyMMbl CRC-16. Ilpu oOHapyxkeHHH THO00H M3 ATHUX OMIMOOK
COOOIIIEHUE CUNTAETCS HEIOCTOBEPHBIM U B citydae npuema ero SLAVE, orser He Bbinaercs. B aToMm ciiyuae
MASTER, He monyduB 3a yCTaHOBIIEHHOE BpEMsl OTBET, CUMTACT COOOINCHWE HE TEPEAAHHBIM M MOXKET
OpraHHu30BaTh MOBTOPHYIO Mepeaauy, 11M00 NpeAnpUuHITh APyTrue AeHCTBHUSL.

5.3 KoHTposibHas cyMMa paccuuThiBaeTCs cTanaapTHeIM it Modbus crioco6om. Pe3ynibTaT BeIYHCICHUS
nepenaeTcs B IMHUIO CBA3M, HAUMHAsI ¢ Milauiero Oaira.

6 IIpumep BoluncieHus CRC-16 st coodmeHus :

6.1 3amomHUTH 3HaYCHHE 16-pa3psTHOTO peructpa «1».

6.2 IlpoumsBectu omeparuio «uckmrodaromee MJIM» mepBeix 8 OuT (mepBoro OaiTa) co CTapIIUMH
paspsnamu (ctapmum 6aitom) 16-paspsigHoro peructpa. Pesynbrar momectuTs B 16-pa3psiHbIil perucTp.

6.3 CaBunyTb 16-pa3psaHbIil perucTp Ha OAUH OUT BIPABO.

6.4a Ecnu BbIIBUHYTHIA OUT = «1», TO mpomu3BecTH onepanuto «uckmoyaromee NJIN» 16-pa3psaHoro
peructpa ¢ nomuHomMoM 1010 0000 0000 0001. Pe3ynpTaT nomecTuTh B 16-pa3psaHblil peructp.

6.4b Ecniu BeLIBUHYTHII OUT = «0», TO Mepexo K MyHKTY 3.

6.5 IloBTOpuTh MyHKTHI 3—4 BOCEMb pa3 (CIBUHYThH BeCh OAWT).

6.6 IlpoumsBectu omepamuio «uckiarodaromee MJIN» ciaemyrommux 8 Oumr (cnemyromuit 0alT) co
CTapUIMMHU pa3psaaamu (ctapimum 0aiitom) 16-pa3psaHoro peructpa. Pesynbrat moMecTuTs B 16-pa3psiiHblii
peructp.

6.7 IloBTOpUTH MyHKTHI 6.3—6.6, MOKa HE 0OPabOTAIOTCSA BCE COOOIICHUS.

6.8 Coumepxumoe 16-paspsgHoro perucrpa — uckomoe 3Hauenne CRC-16.

DparMeHT NPpOrpaMmbl, HCIOJIb3YEeMOMH VI pacyeTa KOHTPOJIbHONH CYMMBbI

//Bbixoa n3 nporpammbl — cymma CRC-16, koTopas nepegaeTcsi B MIMHUIO CBA3W //HaunHas ¢ MnagLwero
6anta

/[*mas - ykasaTenb Ha MaccuB MHopmauum

/1 dl - gpnuHa maccuBa

unsigned short int RUNCRC (unsigned char *mas, int dl) {

unsigned char *ab, rabb;

inti, j;

unsigned short int Rc;

void *av;

av=&Rc;
ab=av;
Rc=0xFFFF;
for(i=0; i< dI; i++) {
rabb=masi];
ab[0]= ab[0] ~ rabb;
for(j=0; j< 8; j++) {
if (Rc & 0x0001) {
Rc=Rc>>1;
Rc = Rc * 0xA001,
} else {
Rc=Rc>>1;
}
}
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}
return(Rc);
}
e 1
unsigned int AnswerModbusSlave(char cCmd[], int Len)
{

unsigned int h,[;

h= RunCRC (cCmd,Len);

I=h&O0xff; h=h>>8;

h=h&Oxff;

cCmd[Len]=l;

cCmd[Len+1]=h;
return(l+256*h);

}

dparMeHT NPOrpaMmbl, HCIOJIb3YEeMOIi IVIsl pacyeTa KOHTPOJIbHOH CyMMBbI
(Ta0JIuYHBIi c110c00)

[IpennoxxeHHspli criocob nojcueTa KOHTPOJIbHON CyMMBbI UCIIOJIB3YETCS /111 SKOHOMUU BPEMEHHU.
#define CrcError 1

#define FunctionNotSupport 2

/* CRC16 Table High byte */

static unsigned char CRC16Hi[] = {

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40

h
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static char CRC16Lo[] = {

0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2,
0xC6, 0x06, 0x07, OxC7, 0x05, OxC5, 0xC4, 0x04,
OxCC, 0x0C, 0x0D, OxCD, 0Ox0F, 0xCF, OxCE, OxOE,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xCS8,
0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A,
Ox1E, OxDE, OxDF, Ox1F, O0xDD, 0x1D, 0x1C, OxDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6,
0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO, 0x10,
OxFO0, 0x30, 0x31, OxF1, 0x33, OxF3, 0xF2, 0x32,
0x36, OxF6, OxF7, 0x37, OxF5, 0x35, 0x34, 0xF4,
0x3C, OxFC, 0xFD, 0x3D, OxFF, 0x3F, Ox3E, OXFE,
OxFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, OXES8, OxE9, 0x29, OXEB, 0x2B, 0x2A, OXEA,
OXEE, Ox2E, Ox2F, OXEF, 0x2D, OXED, OXEC, 0x2C,
OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO,
OxAO0, 0x60, 0x61, OxAl, 0x63, 0xA3, 0xA2, 0x62,
0x66, 0xA6, OXA7, Ox67, OXA5, 0x65, 0x64, 0xA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, OX6E, OXAE,
OxAA, Ox6A, 0x6B, OXAB, 0x69, 0xA9, 0xA8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, Ox7A, OXBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, OxBD, OxBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, OxB6, 0x76,
0x72, 0xB2, 0xB3, 0x73, OxB1, 0x71, 0x70, 0xBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, Ox9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, 0x4A,
Ox4E, Ox8E, Ox8F, Ox4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86,
0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

|3

unsigned GetCRC16(unsigned char *puchMsg, int DatalLen)

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

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

CRCLo = OxFF ; /* low byte of CRC16 initialized */

while (DataLen--){
Index = CRCHi " *puchMsg++ ; /* calculate the CRC16 */
CRCHi = CRCLo * CRC16Hi[Index] ;
CRCLo = CRC16Lo[Index] ;

}
return ((unsigned)CRCLo << 8 | CRCHi) ;
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unsigned int  AnswerModbusSlavet(char cCmd[], int Len)

{

unsigned int h,[;
h=GetCRC16(cCmd,Len);
I=h&0xff; h=h>>8;
h=h&O0xff;

cCmd[Len]=l;
cCmd[Len+1]=h;

return (1+256*h) ;

}

[Ipumep 3ampoca ¢ KOHTPOIBLHONU CYMMOM

HUmsn nonn

AJlpec MOTYUHEHHOTO
DyHKIUA

Hauanenslii agpec crT.
HavansHblii agpec mi.
Komn-B0o perucrpos cr.
Kon-Bo peructpos mi.
KoHTposbHas cymMma MIL.
KoHTtpoinbHas cymma cr.

7 Coobmenus 00 omuoKkax

(Hex)
02

03

00

00

00

05

85
FA

[Iponomkenune npunoxenus K

7.1 Jns cooOmienuit 06 ommbkax (yHkiuonupoBanus Modbus mpeaycmaTpuBaer, uTo YCTpOMCTBa
MOTYT OTCBUIaTh OTBETHI, CBUJETEIbCTBYIOIIKME 00 OmMOOYHOM cuTyaruu. I[Ipu3HaKoM TOro, 4To OTBET
COJIEP’KUT cooOlI1IeHne 00 ommOKe, SBISETCS YCTaHOBIECHHbIN B 1 cTapmuii OUT Koaa GyHKIMHM (KOMaHIbI).
ITpumep Takoro oTBeTa c OMMCAHUEM I10JICH IPUBEIEH HUXKE:

Taonuma JI.3

CereBoii azipec Koa koMaH b1 Kon ommbku CRC-16
01 81 02 Cl 91
MoryT OBbITh OTIIpaBJIEHBI OTBETHI, UMEIOLIHNE CIIEIYIOLINE KOIbI:
Tabnuna JI4
Ko o
a HazBanue KommenTapuit
OIUOKHU
01 HepeiictBurenpHas GyHKIUS Henonyctumerii Homep ¢ynkunu B SLAVE
02 HenelicTBUTENbHBIN afpec JaHHBIX  |3aNpoLIEeHHBIA aApec HEKOPPEKTHBIN
03 HeneiicTBurensHOe 3HaUCHHE VYka3aHHOe 3HaYeHHE JaHHBIX HE MOAJEPKUBAETCS B
JTAHHBIX SLAVE

8 Komanabl nporokosaa ModBus

8.1 IIporpammHoe oOecrieueHne TmpeoOpa3oBaTens JaBIEHUS TMOAJCPKUBACT TPH KOMAaHABI U3
CTaHJApTHOTO TIOJMHOKECTBa KoMaH 1 mpoTokosia Modbus.
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OaiiToM BHIEpe/I.

[Iponomkenune npunoxenus K
B npumepax ju1st Kax 101 KOMaHIbI IepBasi TaOIUIA TTOKA3bIBAET COCTAB 3aIIPOCa, BTOpasi — MPABUIILHOTO
OTBeTa. 3HaYEeHHUs JOJKHBI ObITh OMMCAHBbI B IIECTHALATEPUYHON CHCTEME.
OnHOOWTHBIE 3HAYECHHUS 3AMOJHAIOT OAlTHI OTBETA ¢ MJAAIIMX OMTOB, HAYMHAS CO 3HAYEHUS IMEPBOTO
3ampolieHHoro aapeca. OcraBiinecs: OUTHI 3alOJIHEHbl HYJISMH. 16-pa3psHble 3HAUEHUS JOJDKHBI OBbITH
nocianbl ctapmmM Oaiitom Bmepen. Lluknmueckass kontposbHas cymma CRC-16 mepenaercs mutagmum

8.2 UreHue coCTOSHUS perucTpoB XpaHeHus (16-pa3psaaIHbIX HEITOUYHUCICHHBIX TEPEMEHHBIX )— (YHKIHS

03h.

3ampoc, moceuika ycrpoiictea MASTER:

Tabnuma JI.5

CereBoi Kon Howmep niepsoro Yucno peructpoB 1ist
CRC-16
aapec byHKIUN perucrpa yreHust (N)
CTApIIMK | MIAIIINN CTapIIni MJIAIIIUHA MJTaIIITNI CTapIui
01 03 . . . . . o
OaiT OaiiT OaiiT OaiiT OaiiT OaiT
Ortgert, noceika ycrporictea SLAVE:
Tabnumna J.6
CereBoil  |Ko Hucxo
DeC b fnc - OaiiT B Hannsie (Nx2 6aiT) CRC-16
AP YHKIL OTBETE
3HauyeHUs 3HauyeHUs
01 03 Nx2 1-ro perucrpa N-rovperHCTpa __|Mtanimii | crapimi
. ML CTapIIUil | MMM Oaiit OaiiT
CT. OaiT . . 9
OaiT OaiT OaiT
8.3 Urenue craryca yctpoiictBa — dynkuus 07h.
3ampoc, nocsuika ycrpoiictea MASTER:
Tabanuma J.7
CeteBoii apec Kon dyukmmm CRC-16
01 07 MJI. OalT | CT. OaliT
OrtBer, nockuIKa ycrpoiictBa SLAVE:
Taonuma JI.8
CeTeBoii azipec Kon dbyukimm baiit craryca CRC-16
01 07 X MJI. OalT | CT. OaliT

8.4 IH3MeHeHWE COCTOSHUS PETUCTPOB XpaHeHHs (16-pa3psaHBIX IETOYNCICHHBIX MEPEMEHHBIX) —
¢bynkus 10h.

3ampoc, moceuika ycrpoiictea MASTER:
Tabnuma J.9

N Kon-Bo
CereBoii Yucno peructpon .
Kon ¢dynxkumu | Homep nepBoro perucrpa 3aMUCHIBAEMBIX OalT
aapec st 3arucu (N) (2xN)
Crapummit Mnanmumid | Crapmmi | Muagmmi
01 10 . . . .
OaiiT OaiiT OaiiT OaiiT
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Taonuma J.10

[Iponomkenune npunoxenus K

3anuceiBaeMble aHHbIe (NX2 GaiiT) CRC-16
3HaueHus 3HaYCHUS
1-ro perucrtpa N-ro peructpa MITaIIIni OalT crapiuii OalT
cr. Gaiit | ML Gaiit cr. Gaiit | mun. Gaiir

OrtBer, noceuika ycrpoiictea SLAVE:
TaGunumna JL.11

CereBori  |Kon Howmep Kou-Bo 3anucannbix CRC-16
aapec byHKIIUN MIEPBOTO PETUCTPA peructpos (N)
Crapummii Minagmui Crapummii | Mnagmuii | Mnagmmi Crapumii
01 10 . . . N . .
OaiiT OaiiT OaiiT OaiiT OaiiT OaiiT

JlaTuuky MoAJIep/KMBAIOT KOMaHy 3aIlycKa U3MEpeHUH 1o od1eceTeBoMy azapecy 0.

8.5 dopmar nepenaun JaHHBIX
Bool — norunueckast mepemennas, (1 nBonunsii paspsan). Ilepenaércs B 11000M OUTE perucrpa.
Byte — wuucno B quanazone ot 0 10 255 (8 IBOUYHBIX pa3psiIoB).
Char — cumBou B kogupoBke ASCII (8 qonuHbIx pa3psaaoB). [lepenarorcs B Mitajmiem OaiTe

perucrpa.

Word — B auanazone ot 0 10 65 535 (16 ABOMYHBIX pa3psaIoB).

Int — 3HaKOBOE 11€710€ YKCII0 B uarna3one oT —32 768 no 32 767 (16 ABOMYHBIX pa3psiioB).

Crapmuit — 16-i1 pa3psa onpenenser 3Hak uncia (0 — monoxurenabHoe, 1| — oTpUIIATENBEHOE).
Crapmmii 6aiiT iepenaércsi B crapiieM OaiTe perucTpa, MIIa ik B MiIaameM 0aiTe (1o CTaHaapTy

Modbus).

Float — uuciio ¢ ruaBaroeii Toukoii B quanazone ot 1,5x107% o 3,4x 1038 (32 nBOMYHBIX pa3psiia).
CootsetctByeT MekayHapoanomy cranaapty IEEE-754 Floating-Point Conversion.
baiiTel nepeMeHHOM mepeaaroTcs OT CTaplIero K MiajiieMy, T.e. IepBblii nepeaaBaeMblii OalT
COJICPKUT TMOKA3aTelb CTENEHN YUCIIA, CIASAYIOMMNN — CTapiIuid 6allT MaHTUCCHI, 3aT€M, COOTBETCTBEHHO —
cpenHuil 1 Miaamuii 6aliThl MAHTUCCHI.

[Tpumep:

OTBeT MOTYMHEHHOTO YCTPOUCTBA C ajpecoM | Ha KoMaHay YTeHus nepemenHoi tuma float (nmeromieit
necaTuaHoe 3HaueHue pasHoe muayc 15,94 wim C17F0A3D (float)) Haxomsruetics B peructpe 0x07.

Hms nons

AJlpec MOJYMHEHHOTO
OyHKIMA

Cyétunk OauT

Hannsie (peructp 0x07) cT. 6aift
Hanusie (peructp 0x07) mit. 6aiiT
Hannsie (peructp 0x08) cT. 6aift
Hanusie (peructp 0x08) mit. 6aiiT
KonrtponbHast cymma cT. 6aiT
KonTponbHast cymma mit. 6ait

9 Onucanue KOMaH/

3navenue
0x01
0x03
0x04
0xC1
Ox7F
Ox0A
0x3D
0x31
0x66

9.1 OnucaHue perucTpoB npeodpazonaresns Bepcuu 2.0

9.1.1 Onucanme pPErucTPOB, JOCTYIHBIX IO YTEHUIO W 3aIlMCH, COXPAHSIEMBIX B JHEPrOHE3aBUCUMOM
namsITH, npuBeaeHo B Tadmume JI.12
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Taonawuma JI.12 — Peructpsl, AOCTYIHBIE MO YTCHUIO U 3aIIUCH, COXPaHSIEMbIC B YHEPTrOHE3aBUCUMOM

[Iponomkenune npunoxenus K

MaMsITU
Adpec Anpec Oaiita Onucanue U TOMyCTUMOE 3HaUeHHUE OaiTa
perucrpa
CT? prHH Peseps
0000h | OaiT
Munanmmit Anpec ycrporicta B uHTepdeiice cszu (01h*...FOh)
OailT
Crapunit Homep BHyTpeHHEr0 nuamna3ona
Oaiit (111 MHOTOTMATIA30HHBIX )
Pa3MepHOCTh BBIXOTHOW BETUYMHBI
0001h — 0 — % ot BepxHero npenena U3MepeHui
Munaammit B 1*_ Ia
OailT —2 —la
-3 —Mlla
— 4 — xre/em?
— 5 — kre/m?
[Tocrositnuas aemrdupoBaHus.
0*-0c
1-0,2c
2-04c
Crapmmit 3-08¢c
Oaiit 4-16¢C
0002h 5-32¢
6-6,4c
7-12,8¢
8-26,6cC
Magmmi
. He ucnons3yercs
OaiT
CkopocTb 00M€eHa 10 JIUHUHU CBS3H, OO
Crapmuit 0 —1200; 1 — 2400; 2 — 4800;
OalT 3" —9600; 4 — 19200; 5 — 38400;
6 — 57600; 7— 115200
0003h [MaputeT
. 0" — 4eTHOCTh
Mnagmui
it 1 — HedeTHOCTH
2 — OTCYTCTBHE MAPUTETA, 2 CTONOBBIX OMTa
3 — OTCYTCTBUE MapuTeTa, | cTOMOBLIM OUT
0037h 0038h [Tocrosinnas aemndupoBanus B cekyHaax 0*-26,6 ¢ (uucio ¢

TIJIABAIOIICH 3aMsTOM )

*
3HaquI/I$I, 110 YMOJIYaHHIO. Y cranaBanBaoTCA ITPU BOCCTAHOBJICHUHU 3aBOJCKHX HACTPOCK.
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9.1.2 Omnucanue peructpoB O3V, TOCTYNHBIX MO YTEHHUIO U 3alTUCH, TIpuBeaAeHO B Tabmuie JI.13.
Tao6nuua J.13 — Peructpst O3V, 1ocTynHbIe O YTEHUIO U 3aIIUCH

Anpec
peructpa

Anpec

Gaiita OmnucaHue U IOMyCTUMOE 3HaYCHUE OaiiTa

0010h 001Bh Peseps

001Ch 001Dh BennunHa koppekiuy napamerpa (YUciIo ¢ IUIaBaouiei 3amsToil)

PINCOD peructp pa30I0KHpOBKH pa3pemieHIst K3MEHEHHS TapaMeTPOB € SKpaHa

001EN natanka yepes MODBUS

001 — ycraHOBKa HIDKHETO 3HAYCHUS PaBHBIM HYJIIO;

003 — koppeKkuust HIKHETo 3Ha4eHUsI, B % o BIIN, Ha BenmuunHy, paHee 3aMCaHHYIO
o aapecy 001Ch...001Dh;

004 — ycranoBKa BepxHEro 3HaueHus, coorsercTByromero 100 % BIIH;

008 — 3amyck u3MepeHuH;

00Ch — koppekuust BepxHero 3HaueHus, B % o BIIM, Ha Benn4uHy, paHee 3alHCaHHYO
o axgpecy 001Ch...001Dh

010h — Bo3BpAlllcHHE 3aBOICKUX HACTPOECK

[MoBTOpHAs HHUIIHATK3AUS qaTYrKa. 3anuck Oaiita 005Ah npuBenér k copocy

Crapmmii
OalT

001Fh

Munammui
OaiiT

MHUKPOKOHTPOJIIEPA, MOCIIe Yero 3HaYeHHe OyaeT OOHyIeHO.

Komanna ncrnoss3yercst nociie u3MepeHHsi perucTpoB, PACHOI0KEHHBIX 0 aipecam
000h...00Fh, mis Toro, uToOb! 3anucaHHas HGpOpMaIHs 00pabaThiBaIach
MHKPOKOHTPOJIIEPOM (0e3 BBIKITFOUCHHUS TUTAHMS)

9.1.3 Omucanme peructpoB O3V, TOCTYNHBIX IO YTEHHIO, TpUBEIeHO B Tabmuie JI.14.

Tao6nuuna JI.14 — Peructpst O3V, A0CTYNHBIE TOIBKO M0 YTEHUIO

Anpec peructpa

Anpec Oaiita

Omnmcanue u J0IMYCTHUMOC 3HAYCHUC Oaiita

0004h... 0005h

Co crapiero Oaiita

BIIM nonb3oBatensi, B yCTAHOBIEHHBIX €IMHUIIAX U3MEPEHUS (UUCIIO C
IUTaBaOLIeH 3amsaToM)

0006h... 0007h

Co crapmiero Oaiita

HIIN nmonws3oBatensi, B yCTAHOBICHHBIX €IUHUIIAX U3MEPEHUS (YUCIIO C
IJIaBaIONICH 3arsITON)

Crapmmii 6aiT

Kon ycrpoiictsa. 3nauenue 11h

0020h — v " —
Miraammii 6aiT 3aBoJICKOH HOMEp YCTpOICTBa, CTapIIvid OalT
Crapmmii 6aiT 3aBOJICKOH HOMEp YCTPOWCTBA, CPETHIHA OalT
3aBOJICKOI HOMEp YCTpOWCTBa, MJIa N OalT
0021h N N N
Mitagmmii 6aiT 3aBOJICKOH HOMEp YCTPOICTBA BEIYHUCICTCS IO (hopMyIIe:
N = 65536xHi+256xMID+Lo
0022h Crapmmii 6aiT Bepcus 10, kog ASCII, mepBbiii ciMBOI
Munaammit 6aiT Bepcus I10, kox ASCII, BTOpO#i cuMBOI
0023h Crapmmii 6aiT Bepcus 10, kog ASCII, Tpetuii cumBoa

Munaammii 6aiT

Bepcus 10, kog ASCII, 4eTBEpTHIA CMBOI

0024h... 0025h

Co crapmiero Oaiita

Bepxuuii npeaen nsmepenust, [1a (qucio ¢ mraBaroniei 3amsToi)

0026h

Crapmuii 6aifT

Peructp craryca.

— 6ut 0 — matymk paboTaeT HOPMAaIbHO

— Our 1 — neperpy3ska 1o gasienuro (6onee 120 % BIIN)
— 6ut 2 — BbIXOJ 3a npenensl no ka"aiy 1 (Up)

— 6out 3 — BBIXOJ] 32 Ipeensl no kaHany 2 (Ut)

— OuT 4 — BBIXOJ AaBicHUs 3a npeaeisl -12,5%

— OouT 5 — BBIXOJ NaBieHus 3a npenensl 112,5%

— 6ut 6 — ALl HencnpaBeH

DTOT perucTp TakKe MOKHO MpounTath KoManzaoi 07h

Munagmmii 6aiT

Peseps

0027h...0028h

Co crapmiero Oaiita

3Ha4yeHne BHIXOTHOTO CHT'HAJIA B YCTAHOBIICHHBIX €MHAIIAX (YHCIIO C IIaBaroIei
3ansATon)

0029h... 002Ah

Co crapuiero Oaiita

3HaueHHe TeMIepaTypsl H3MepsieMoii cpeabl B C° (Uncio ¢ raBaronei 3amnsToin)

002Bh... 002Ch

Co crapuiero Oaiita

3HaueHue TeMneparypsl kopiyca B C° (4nciio ¢ ruiaBaromeit 3ansroi)

0046h...0047h

Miraammii 6aiT

KomuuectBo JAUana3oOHOB B JATYHWKEC YHUCJIO OT 1 10 N

Crapumii 6aiT

Peseps
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9.2 ®opwmar Bepcuu 110

Bepcus 4.00 0x34 Ox2E 0x30 0x30

9.2.1 IlpeobpazoBanue uncna (opmata 1EEE754 B nmecsTHUHBIA BUA OCYIIECTBIISETCS CIEAYIOIINM
o0OpazoM:

1) Coxpanenwue crapiiero oura 1 Oaiita (3HaKa 4ncia);

2) Casur 1-ro u 2-ro 6aiiToB Ha 1 MO3HIIMIO BJEBO IS IMOJIyYeHHUsS B 1-M OaiiTe moKa3ares CTCIEHH;

3) Cupur 2-ro Gaiita BpaBo Ha 1 OUT ¢ YCTaHOBKOM cTapiiero Oura;

4) IIpeobpazoBanue 2—4 6alTOB B IEIIOC

baiit 2 X 65536 + baiit 3 % 256 + baiit 4;
5) YMHOK€eHHE MMOTydeHHON BEMYHHbI Ha 2 B crencHu (0aiT 1-150) u BoccTaHOBJICHHE 3HAKA YUCIIA.

[Tpumep:
00000000h =0
3F800000h =1
C1CCCCCD =-25.,6

9.3 Orpannuenust ”HGOPMAITMOHHOTO OOMEHa

9.3.1 IlpeobpazoBatenu 0OCCIICUNBAIOT MTAy3y NEpe]] HAa4aJloM OTBETa He MeHee 3,5 OalT IJIsl CKOpOCTe
obmena 1,2—19,2 k6o unu 1,75 mc nist ckopocreit 38,4—115,2 k6o7.

9.3.2 MakcuMaibHOE KOJIMYECTBO PETHCTPOB JJIsi OJHOU omnepamuu ureHuss — 75 (150 GaiiToB); 3amucu
— 4 (8 OaiiToB).
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Hpuiaoxkenue K
(cnpaBouHOE)
NHCcTpYyKIUA 110 MOHTAKY Ka0eIbHbIX BBOJ0B

(Ha mpumepe HHCTPYKITNH IO MOHTaXXy 3aBOAa B3phIBo3amuineHHoro obopynosanus OO0 «Koprtem-Topantex»)

KaGenpnsiii BBoa Tnna FG1| mas HeOpoHMpOBaHHOIO KaleiIst

77% i CocraB ka0enpHOro BBOJA:
s % 1 xopmyc BBOJA

2  YIJIOTHUTENBHOE KOJbIO
- 3 KOMIIPECCHOHHOE KOJIBII0
_’l 4  mpwKUMHas raika

YcTaHoBKa BBOJA
1. HAICTh yHHOTHI/ITeHLHOC nu KOMHpeCCI/IOHHI)Ie
KoJIbIIa 2 ¥ 3 BMeCTe C Taikoii 4 Ha Kabelb,
O 2. BBEpHYTh KOpIyC BBOAa 1 B 000pya0BaHHE;

- ‘|_,,’l’ - ’—1 ) 3. 3aTsaHyTb raiiky 4.

HeapMupoRaHHLIG Kabenb

KaGenpnsiii BBoa Tina FGALl s OpoHHpoBaHHOIO Kabes

IToxroToBka apMHUpPOBaHHBIX M OPOHUPOBAHHBIX Kabenei

ITonrotoBka 6poHn
hmin=ssicoTa

OpOHE3KIMAIOIIETO
Puc. A
KOJIblIa+2 MM Makc.
- (O6poHe3akuMaroImnit
= h h Kopyc 6)
T T Puc.A OtkpeiTHE OpOHH
@

nepeJi COeTMHEHHEM C
KopIrycoM 6 u

‘ OpOHE3KMMAIOLIIM
H— KOJIBIIOM 7
OKpaHUPOBAaHHBIN Kabens co Kabens ¢ omnerkoit
Kabenb CTaJIbHOM METaTNYeCKON

OILIETKOM JIGHTOH
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HpOI[OJ'I)KeHI/IC MPpUIIOKCHUA K

CocTaB KaOeJIbpHOr0 BBOJA

1. xopmyc BBOIa

2. yYIJIOTHUTEIBHOE KOJBLO AJISI BHYTPEHHEH
000J109KH Kabes
BHYTPEHHEE KOMIIPECCHOHHOE KOJIBLIO
BHEIITHEE KOMIIPECCHOHHOE KOJIBIIO
MIPOMEKYTOTHAS My(pTa
YIUIOTHUTEIBHOE KOJIBIIO ISl BHEITHEH
000JI04KH

7. 3akUMHas raiika
TTPUMEYAHUE.
Ilpu  MOHTaxxe BBOJa  HEOOXOAMMO  YCTAaHOBUTH
KOMIIPECCHOHHOE KOJBIIO 3 B COOTBETCTBUU C YKa3aHHOM
Ha HEM TOJIIHHOM OpOHH.

o s w

VYcranoBka BBOJaA:

Buemmsist 3axum OpoHH Buyrpennss 1 BBCPHYTH KOPITyC BBOJa le HpOK']-IaZ[KOfI 2B Kopiyc
o6Gonouka puc A 0600uKa O60py)ZLOBaHI/ISI
\ o L 2. Hazgeth netanu 7, 6, 5 oAHy 3a Opyro# Ha kabenb u
Vv, 7 Ve S g T \ Ha)KUBUTH HE 3aTATUBAS,
b \ , 3. HazeTh KOJBIO 4 Ha OPOHIO;
MD | 4. pacnpaBuTh OpPOHIO AJIS 3aKKMa KOJIbIIA 3 C KOJBIIOM
A , | 4;

5. mocie coenuHEHUs YOEOWThCS, YTO CHApYXH HE
OCTanoch OpPOHM, T. K. 3TO MOXET MOMemarh cOOpke
BBoja 1. Eciam 310 mpomsonuio, ynamuTe TOpUamue
(parMeHTHI OpOHH;

6. BCTaBUTh BHYTPCHHIOIO  O0OJOYKYy Kabens B
VIUIOTHEHHE 2 ¥ [Ba COOpaHHBIX KONbIla 3 M 4,
yOeMBIIUCE, YTO OPOHS HAJIEKHO 3a(hPMKCHPOBAHA;

7. 3aTAHYTh NPEIBAapUTEIIEHO COOpaHHBIE eTalu (CM. II.
2).
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IMpuaoxkenue JI
(cnpaBouHOE)
MoHTaKHBIH YepTeK

Ty 950
AporwmeuH K3 ] bopm Mex12-
| Wauvoa (6
BII0K K/anaHHbIU ZU{[(;Y M8 .
! [ioa npyxuHHas
bKH2-10 (/ \
Lperax
KOHITpPO/ I .
8 (kooa
WyibcHas AuHus

[? . Aporwmeur (K

Hunnens nnockug ' e
, ) damyukab [ [IA,
[auka HakuaHas 7 i B [IB
pyoa 210 ! :
M20x15 —_— L [~
' [ [auka HakudHas
4 | MZ20x15
| Hunne/w nnockud
|
Bxod
CE0k

Pucynok JI.1 — MoHTaxxHBII 4epTeX YCTAHOBKH MPeoOpa3oBaTens AaBleHUs MITYIIEPHOTO KOHCTPYKTHBHOTO
WCTIOTHEHUSI C MOHTHPOBAHHBIM KJanaHHbIM 0s10koM «BKH» pe3rboBoro nprucoeanHeHUsT K UMITYJTECHBIM
muausaM, u ¢ KMY «Hunmens M20» u «Kponmreiin CK» («Kponmmreiin K3» BXOIUT B KOMIUIEKT) AJs
kperenus natunkoB AU, 1A, IVB, JIB
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HpozxomerI/Ie MPUIIOKCHUA JI

Byad bonmm Mex 12
H / Ipyoa #10 Uaic 6
Lnnesb naockul ouoa coed lau qnpyxuyﬂaﬁ
[auka HakudHas L
M20x15
bonm MIOx45 /1 UU{(U M8
Uaioa npyxumHas 10 Wavoa npyxumras 8
b0k KAanakHsly S
bRH3-T1 (kooa
S
ApoHimeuH T
L /pyoa #50
Lam4uk Llperaxweii
Da3sHOCITIL Gab/eHul KAarnaH _“\

Pucynok JI.2 — MoHTaHBIH yepTeX yCTaHOBKH ITpeoOpa3oBatesst JaBIeHUs (JIaHIIEBOI0 KOHCTPYKTUBHOIO
HCIIOJIHEHUS] C MOHTUPOBAaHHBIM KilannaHHBIM 0510koM « BKH» pe3p6oBoro npucoequHeHHs K UMITYJIbCHBIM
muauaM, 1 ¢ KMIT «®nanen M20» u «Kponwreitn Ty. BapuaHT kperuieHust Ha BepTukaibHO# Tpyoe B50.
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Hunnenws naockug

[auka HakudHas
M20x15

bonm MOx45
Uavoa npyxurmasg 10

Bxod

Cpeakl
Tpyoa 210

|
brok knanakksi

bRH3-11

LpeHaxHsiu (kooa
K/anar

LAamauk
PasHOCTIL dab/erul
[auka M8 KporiwmedH (K
UWaoa 8 07159 KpenneHus
damsukob A1
bomm MOx 16
Uavoa npyxurHas 10
Tpyoa #50
o L
\ AporwmeiH (K
a5 KpenieHus
dam4ukab 11

HpOI[OJ'I)KeHI/Ie MPUIIOKCHUA JI

0

) =\
O D
o) o)

Pucynok JI.3 — MoHTaxxHbII 4epTeX YCTAaHOBKH MpeoO0pa3oBartes AaBieHus (IaHIeBOro KOHCTPYKTUBHOTO
WCIIOJTHEHUS] C MOHTUPOBAaHHBIM KJ1anaHHBIM 0;10k0oM «BKH» pe3s00BOro mprcoenHEHHSI K HMITYJIbCHBIM
muausaM, u ¢ KMIT «®nanen M20» u «Kponmreitn CK» (mist kperenust natuukos /IJ1). Bapuant

KpEIUIeHUs Ha TOpU30HTaIbHOM TpyOe B50.
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