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Hacrosimee pykoBOACTBO 10  BKCIUTyaTalliy  PACHpOCTPAHIETCs Ha NpeobpasoBaTeNd JIABICHHST
usmeputensupie CAB-SMART ¢ mubpoBEIM BRIXOIHBIM curaaioM ¢opmarta RS485 (B mampHeilimem —
npeobpasoearenn). PykoBomcTBO comepHT  cBemeHus 00  YCTpOHCTBE W IpHHUHEIE  paGoTH
ripeobpasoBaresiel, TEXHUYECKHE XaPaKTEPUCTHKH ¥ JPYIHe CBEICHUS, HEOOXOMUMBIE IS IPABUILHON
SKCIUTyaTalluy (MCIIOJIB30BaHU, XPaHEeHHS H TEXHHUECKOro 00CnykKuBanus) npeobpasoBareeil.

IIpeobpaszoBareny BHIIYCKAIOTCS B 0OINENPOMBIIUIEHHOM U B3PLIBO3ALIMINIEHHOM HCIIOMHEHNSX.

IIpeobpasosaremu CJIB-SMART-Ex mnpennazsadensr s paboThl BO B3PBIBOOIIACHBIX YCIOBHAX C
BHIIOM B3PBLIBO3AIIMTE «MCKPOOE30IacHas 3JIEKTPHUYECKas Lelb «ia» M MapKHPOBKOW B3pBIBO3AIIUTEI
«0Ex 1a IIC T6...T5 Ga X».

IIpeobpazosaremu CIAB-SMART-Exd npennassauensl Uit paGOThI BO B3PBIBOONACHBIX YCIOBHAX C
BHZIOM  B3DPBIBO3AIIMTEL «B3PLIBOHENPOHMIAeMas ob0onoyka «d» ©  MapKHPOBKOHM  B3PLIBO3AILIUTEI
«1Ex db IIC T6...T5 Gb X».

IIpeobpasosarenn CIAB-SMART-Exdia npensazsnauenst i paGoThl BO B3phIBOONACHBIX YCJIOBHIX C
BHJIOM B3PBIBO3AIIMTHI «B3PHIBOHENPOHIIIaeMas 000109Ka «d», HeKkpobezomacHas dIeKTPUIECKast HEMs «iay
¥ MapKUpOBKOH B3phiBo3auTh! «OEx db+ia IIC T6...T5 Ga X».

Jns sxcnnyaranun npeodpasosateneit CIAB-SMART-Ex, C/IB-SMART-Exd u CIIB-SMART-Exdia
JIOMYCKAETCS TIEPCOHAN, O3HAKOMHBLIMMCS C HACTOSIIMM PYKOBOJACTBOM IO 3IKCIIyaTallnu, riaBof 7.3
Y3, rmapoir 3.4 IITOOIL, I'OCT IEC 60079-14, TOCT IEC 60079-17. Ilpeobpasosatenu
B3PBIBO3AIMUINEHHOIO HCIOIHEHHUS COOTBETCTBYIOT KOMILIEKTY noxymeHTtaumu AI'BP.406239.001-33,
TpebopanusaMm  mo TP TC 012/2011, TOCT 31610.0, T['OCT IEC 60079-1, T'OCT IEC 60079-14,
I'OCT 31610.11 m rmass1 7.3 [TYVD, I'OCT 12.2.007.0, TOCT 12.2.003.

1 OIHCAHVE Vi PABOTA
1.1 Hazgauyenne

1.1.1 IIpeobpaszopaTeny npenHasHadeHB! JUIT HENPEPLIBHOTO W3MEPEHHUS U IpeoOpa3oBaHus
JaBjieHuns abCOMIOTHOTO, H30BITOUHOTO, Da3pEXXEHUS, ABICHUS-DA3PEKEHNs, DasHOCTH HaBIEHHH U
T'UJPOCTATHYECKOTO ABJICHES HEHTPAJbHBIX M arpeCCHBHBIX, Ia3000pa3HBIX H KUAKHX Cpell B uuppoBoi
curHai Ha 0a3e uHTepheiica RS485.

1.1.2 O6nactp mpuMeHEHHUs: METPOJIOTHYECKHE CIyKObI, AKKPEAUTOBAHHBIE HA IIPABO MOBEPKH U
KamubpOBKM CPEACTB H3MEPEHHs NABIEHWS, CHCTEMBI 4BTOMATHYECKOTO KOHTPOJA, DEryIHpOBAHHI H
YIPaBJICHUAS TEXHOJOTHIECKUMHY IPOLECCAMU Ha IPENIPUSITHIX Ta30BOH, METAIUTYPruUIecKo, KMMUYECKO,
IHIIEBOH OTPACsX NPOMBIIIIIEHHOCTH.,

1.1.3 PaGowas cpena 1ysg npeobpaszoBarens — SKHUAKOCTH (B T.4. Macia, AW3ENBHOTO TOILIHBA,
MasyTa, KepocuHa, OeH3iHa), ap, rassl, 1apora3zoBhle U Ta30Bble cMecHy (B T.4. ra3000pasHbill KHCIOPO U
KUCIOPOJIOCOIepIKaIie ra30oBble cMmecH) npu JasieHur no 100 MIla. Pabouas cpena He [omkHA
KPUCTaIM30BATECS UIIH 3aTBEPIEBATE B IIPUEMHUKE JIABIICHUSL. :

1.1.4  IlpeobpasoBarteny HaBleHHs ¢ KOJaM¥ I'Pymnsl Marepuanos ucnongenus 03 — 08, 10 mo
tabmune A2 TMpunoxeHHs A IpefHa3sHadeHB U1 pabOTBl B arpecCHBHBIX CpENax, BKIIOYAs CPEJDI,
COJEpKAIl¥e  CEPOBONOPOXA. YKA3aHHBIE HCIIONHEHHS  KOMIUIEKTYIOTCS — KabelIbHBIMHE  BROJAMH,
BEINONHEHHBIMY W3 HEPXABEIOUIEH CTanyu, HUMEIOT YCHJIEHHOE JaKOKPACOYHOE MOKPBITHE KOpIyca u
JOTONHUTETBHBIN CIIOW 3aIWTRl IE€YaTHRIX TUIAT. M3Henus, peKoMeHIyeMble Ui MPUMEHEHHS B YCIOBHIX
Openbyprexoro @ ACTpaxaHCKOTO Ta30KOHIEHCATHBIX MECTOPONIEHUY, WMEIOT JOIOJHUTEIBHYIO
MapKupoBKy «OP» unu «ACTp» COOTBETCTBEHHO.

1.1.5  TIpeobpasosarenu otHocsres x m3femusm ['CIT (TocynapeTBentas cueTeMa npOMBIILIEHHEIX
prbOPOB ¥ CPENCTB aBTOMATH3AIINY ).



1.1.6  Ilo ycToMumBOCTH K MEXaHHYECKHM BO3NEHCTBHSM NpeoOpasoBaTeNd  ABJISIOTCS
BUOPOYCTONYMBBIME ¥ COOTBETCTBYIOT KiaccHukaruoHubiM rpymmaM 13, V1, V2 mo 'OCT P 52931 &
3aBHCHMOCTH OT HCIIOJTHEHMUS.

1.1.7  Tlo ycToH4MBOCTH K KIMMAaTHYECKHM BO3IefCTBHAM Npeobpa3oBaTeld B 3aBUCHUMOCTH OT
BHJIa HCIIoTHeHUA cooTBeTcTBYIOT 1o ['OCT 15150 rpynmam VXJI3.1, V1, V2, T3, TC1, TB1.

1.1.8 [lo ycToHYHMBOCTH M HPOYHOCTH K BO3JEHCTBHIO TeMIEpaTyp OKPYKAIOWEH cpeasl H
BJIQKHOCTH NpeobpaszoraTenu oTHOCsTCS K rpymnam B4, C1, C4 o 'OCT P 52931.

1.1.9  IlpeobpasopaTenn OTHOCATCS K FH3NEIHSIM OJHOKAHAILHBIM, ONHO(YHKIMOHAIBHEIM,
BOCCTaHABJIUBAEMBIM U PEMOHTUDPYEMBIM TONBKO B YCIIOBHSX IIPEIIPHSITHS-U3TOTOBATENLS.

1.1.10  Koncrpyknus ¥ mOKpeITHE npeobpasoBareiielt 00ecHeYnBaOT YCTOMYMBOCTE K MaciaM U
MOIOIIHMM BEIIECTBAM.

1.1.11  Ilo cTeneHn 3ammTHl OT IPOHMKHOBEHHS ITBLTH K BOJBI PEOOPA30BAaTENH COOTBETCTBYIOT
rpynuam IP54, IP67 mo I'OCT 14254.

1.1.12 IlpeobpasosaTenu mpegHa3sHadeHBl UL pabOTHI mpH atMochepHoM pasBieHuu oT 66,0 mo
106,7 xIla (ot 498 no 800 MM pT.CT.) ¥ COOTBETCTBYIOT Ipyriie nermonuenus P2 o T'OCT P 52931.

1.1.13 TlpeobOpasoBatenu He comepxaT MaTepualoB W BEIIECTB, BPEJHBIX B BKOJOTHIECKOM
OTHOLICHWH JJI1 4YeIOBEKAa W OKDYKAaloIeH Cpefipl, IOITOMY IpPH OBKCIUTyaranuy (IpHMEHEHHH),
UCIIBITAHUSAX, XPAaHEHHWH, TPAHCIOPTUPOBAHHHM M YTWIH3AIMKM HE OKAa3bIBAIOT BO3IAEHCTBUS, ONACHOIO B
SKONOTHYECKOM OTHOIIIEHHUH.

1.1.14  TIpeoGpasosaremu CJIB-SMART-Exd mnpenmasmauens! it pabOTHl BO B3PHIBOONACHBIX
30HaX IOMEMICHUH U HapyKHBIX YCTaHOBOK, B KOTOPBIX BO3MOXKHO 00pa30BaHWe B3PLIBOONACHEIX cMecei
kareropuit IIA, IIB, HC rpymno TI1, T2, T3, T4, T5, T6 mno wraccupuxanmu ['OCT 30852.11,
I'OCT P 30852.5 ¢ cobmonennem tpebosanuii TOCT IEC 60079-14, raser 7.3 [TY3.

1.1.15  CIB-SMART-Ex ¢ mapxupoBkoii B3peiBozamutel «0Ex ia IIC T6..T5 Ga X» wumeror
B3PBIBO3ALIHINEHHOE HCIOIHEHHE C BUIOM B3PBIBO3AINHUTEl — HCKpOOe30nacHas sJeKTpHYecKas Helb «iay U
MOTYT HPHUMEHATHECE B cooTBeTcTBHU ¢ Tnasod 7.3 IIVD, I'OCT IEC 60079-14, TOCT P 52350.14 Bo
B3PBIBOOIIACHBIX 30HAX, B KOTOPHIX BO3MOXHO 00pa3oBaHME B3PBIBOOIACHEIX cMecedt kareropuu IIA, 1IB,
OC rpym T1, T2, T3, T4, TS, T6 no wiaccuduxanuu I'OCT 30852.5, TOCT 30852.11.

1.1.16  Ilapametpst CIB-SMART-Ex — U; <24 B, [; <100 mA, C; <10 5@, L; < 0,3 M 1.

1.1.17  Ilpeobpazosatemn CHB-SMART-Exd BMEIOT BHZ B3PBIBO3AINUTEL «B3PBIBOHENPOHUIAEMAS
obomoukay ¢ MapkupoBKo# 1o B3peiBozammTe «1Ex db IIC T6...T5 Gb X» u cOOTBETCTBYIOT TpeOOBAHKSIM
no TP TC 012/2011, 'OCT 31610.0, T'OCT IEC 60079-1.

1.1.18  Ilpeobpaszopatenu CIIB-SMART-Exdia HMEIOT BUJ{ B3PBIBO3AIIUTE «B3PEIBOHENPOHMAIIAEMASL
obomouka d, wuckpobesomacHas oaneKTpUYecKas ILemb «ia» ¢ MapKupOBKOH IO  B3PLIBO3ALIHTE
«0Ex db+ia IIC T6..T5 Ga X» u coorBerctByrorT TpeGosammsam o TP TC 012/2011, TOCT 31610.0,
I'oCT31610.11, 'OCT IEC 60079-1.
3Hak «X» B MapKHPOBKE B3pBIBO3aIUTHI npeobpazosarenelt CIB-SMART-Ex, CIB-SMART-Exd u
CJIB-SMART-Exdia yxa3sIBaeT Ha 0COOBIE YCIOBUS SKCIUIYATALNHN:

— IOJKIIOYAEMBIH K MpeodpazoBaTestio Mapienus EXi-HCTIONHEH S HCTOYHUK TUTAHUS TOIDKEH UMETh
nckpobesonacHpie siexrpudeckue uenn no I'OCT 31610.11 u mcxkpobesonacusie napameTpsl (YpOBEHB
UCKpPOOE30TacHON  BNEKTPUYECKOd MeNH | IOATDPYILY SJIEKTPOOGOPYIOBAHMA), COOTBETCTRYIOIIHE
YCIIOBUSIM NIPUMEHEHN IPeoOpa3oBaTeNis NaRICHUS BO B3PHIBOOIACHOHR 30HE;

—IIpH SKCIUTyaTanwu B 30He Kiacca 0, mpeobpasoBaress HaBIEHHS HEOOXOMMMO 0Oeperats oT
MEXaHUIECKUX YIapOoB U TPEHU BO H30exanne o0pazoBannsd GPUKIMOHHEIX HCKP;

— CMOTPOBOE OKHO Npeobpa3oBaTenis JaBNSHHS ClIenyeT obeperats OT MEXAHWIECKHX YIAPOB;

— B3pBIBO3alIMTa IpeoOpazoBatelsl NaBJeHWs oOeCIeUnBacTCs NP MaKCHMAaJbHOM JABICHHH B
MarycTpaiy, He NPeBBIIIA0INEM 3HAUCHHS, TOTYCTHMOTO VIS NaHHOR MONENH,

— BEPXHISL U HIDKHSS TeMIIepaTypa NpuMeHenus npeobpazoareneii: g TS5 - -61°C < ta <+70°C, nus
T6-61°C <ta <+60°C;

— MOHT&X W 3KCIUTyaTalys IpeobpasoBarelis NaBJICHHS TOJDKHB! HCKITIOYATH HAIPEB 3JIEMEHTOB
KOHCTPYKIHY  mpeobpazopatenell  BpINe TEMIEPaTyphl, JONYCTHMON JJis  2JIEKTpooBOpyIOBaHHS
Temueparyproro kiacca 15, T6 mo I'OCT 31610.0.



IIpn ycranoske B mpeoGpasopaTens KIEMMHOTO GJI0Ka ¢ 3a0IUTON OT UMITYJIbCHBIX MepeHANPsIKEHIH
(kon anexrponnoro mpeobpasosarens O, BIIITN mo mpunoxenmio A) NpoBepKa COMPOTHBICHHS U
npoyHocTH u3oistuyy Hanpsixenuem 500 B o 'OCT 52350.11 He npoBoamTest (cpabaThiBaeT 3aIuTa).

[Tpumeyanue — [Ipeodpa3oBaTeny ¢ BUIOM B3PBIBO3AIINTEI «UCKPOOE30MacHas 3NEKTPHIECKAT IIEMbY ¢
xogom ST, DI B mporecce H3rOTOBICHHS HOIBEPrarOTCs IPOBEPKE HA CONPOTHBIEHHE H IPOYHOCTE
m3osmuy HanpsoxkenneM 500 B 6e3 noaxmovenus ycTpoHcTBa 3aIiyThl OT MepeHanpsKeHui.

IInranue npeobpasoparenest CIIB-SMART-ExX TODKHO OCYIIECTBIATECS OT GaphepoB 6e30IacHOCTH,
OJIOKOB THUTaHUSA C BBIXOJHBIMH HCKpOOE30IacHbIMH NelsMu ¢ mapamerpamu Up <24 B, Iy < 100 MmA,
Co> 0,1 Mx®, Lo > 0,3 MI'H, nmeroniue cepTH(GUKAT COOTBETCTRHS.

IIpeobpasosarenu C/IB-SMART-Ex, CIIB-SMART-Exd u CIIB-SMART-Exdia npenaa3sadeHs! 11
paboThl BO B3PLIBOONACHBIX 30HAX, B KOTOPEIX MOTYT OOpa30BLIBATECS B3PLIBOONACHBIE CMECH Ta30B H
napos ¢ Bozgyxom Kateropuu IIA, IIB, IIC rpynm T1 — T6 mo 'OCT 30852.11. Mexanunueckas Ipo4HOCTS
obonmouxu  mpeobpasoBarenst Exd-mcnonmenmst  cootsercrByer TpeboammsM  TOCT 316100
arextpoobopynosanns 11 rpymmel ¢ BBICOKOH ONACHOCTBIO MEXAHWYECKUX HOBPEXKIEHWH. MexaHmdeckas
IPOYHOCTE 000N0YKH MpeobpasoBaTel EXd-HCIOMHE NS IPH HANMYME KPBIUIKE CO CMOTPOBBIM OKHOM (OITI{HS
CO CBETOJMOIHBIM HHIUKATOpoM) cooTseTcTByeT TpebosarmmvM ['OCT 31610.0 mis snexrpoobopynosanus 11
TPYIUIBI ¢ HU3KOHU OIIaCHOCTHIO MEXAHUUECKUX MIOBPEXICHII.

1.1.19  TlpeobGpasoBaTtenn ¢ KogaMH ONEKTPOHHBIX mpeobpasopareneit DI u DI 1o
IPUIOKEHUIO A 00eCleunBaOT 3aluTy IpeoOpa3oBarelid NPH BO3NEHCTBHE TIDO3OBBIX WM HHBIX
IIEPEXOJHBIX MepeHaNpsKeHKH (MCIbITaTeNbHOe Bo3netictaue kiacca [II mo 'OCT P 51992).

1.1.20  CrpyxrypHas cxema ycIOBHOTO 0003HaUeHUs MpeoOpa3oBaTelell [aBIeHns H3MEPUTETbHEIX
[IpUBENEHA B IPUIIOXKEHUN A U Tabmumax A.1-A.5.



1.2 TexHmuecKkHue XapaKTEPUCTHKH

1.2.1  OcHoBHBIE TeXHHYECKHE XapaKTePHCTHKM YKa3aHbl B OTHKETKE HA KOHKDETHBIH
rpeobpazoBares.

1.2.2 IlpeobpasoBaTenn yCTOHYHBEI K BO3IEHCTBHUIO UCTILITATELHOTO JABIEHHA B COOTBETCTBHH C
Tabnuued 1 u BEINEPIKUBAIOT IIEPETPY3KY UCIIBITATEIHEIM JABJIECHUEM B TeYeHne 15 MUHYT.

I[IpeoGpasoBarenu pa3sHOCTH IABICHUH M I'MIPOCTATHYECKOTO [ABJIEHHWS [POYHBIE IPU BO3JEHCTBHE
IPOOHOTO JABJIEHUS JIUTENBHOCTHIO He Goslee 1 MUHYTHI U TepMETHYHBIE TIPU BO3AEHCTBUY MPENEILHOTO
JIOILyCTUMOT0 pabouero n3GBITOYHOTO B COOTBETCTRUM ¢ Tabuuel 2.

Tabnuna 1 — BeauyuHsl HCIBITATEIHHOIO JABICHHS NpeobpasoBaTeei

Bepxuue npepens! usmepennii (BIIN), MIla| Mcnbitatenbhoe naesnenue, 5 % ot BITH ITpumedanue
Ot 0,01 mo 16 Bnoy. 125 —
Cs. 16 no 60,0 srmou. 115 —
» 60,0 » 100,0 » 110 .

HHpuMmeuanus

1 Jlns npeobpasopaTeneii napaeHUI-pa3speXXeHNs BEPXHHUMN Npeiel U3MEPEHHs IPUHUMAETCS 110
H30BITOYHOMY [aBJICHHUIO.

2 [Ina npeobpazoparenel abCOMIOTHOrO JaBJIeHUs ¢ BepXHUM npenesiom mke 100 klla
WCHBITATELHOE HaBACHUE PABHO aTMOChEPHOMY.

3 Jlna npeobpasopateniell pa3sHOCTH JaBICHMUH H MHIPOCTATHYECKOTO NABIEHHU IEPErpPy304HOe
JIABJIEHHE TIOHAETCS B ITIIOCOBYIO Kamepy.

1.2.3  Tabauna 2 — BenuuuHbl IPENENbHO-IOIYCTUMOTO [EPErpy309HOT0 U IPOOHOTO JaBIEHI
Ju1d ipeobpas3oBaTeniell pa3sHOCTH JaBJICHHH M MMAPOCTATUYECKOrO JABICHISL.

HpegenrHoe pomycrTumoe
Mogemu npeobpazopareseii pabouee u3GBITOUHOE INpobuoe nasnenne, MIla
nasnenne, Mlla

1412 4 6

1420 10 15

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

1530, 1540 4 6

1.2.4  TlpeobpasoBareny pasHOCTH HABICHUH BEINEP)KHBAIOT MEPETPY3KY CO CTOPOHBI IUTFOCOBOH U
MUHYCOBO# Kamep B TeyeHHme | MMHYTHI OJHOCTOPOHHHM BO3JEHCTBHEM [aBJIEHUS] PABHOIO IPENEIBHO
JoryckaeMomy paboyemy n30BITOYHOMY JaBIeHMI0. I yeTpaHeHNs BO3MOXKHOTO BIMSHUS IEPErPY3KH Ha
XapaKTepuCTHKY Npeobpa3oBaTeniell 1Mocjie ee CHATHUS HeoOXOIMMO IMPOBECTH IMOJACTPOUKY HAYATBLHOTO
cur=aia.

1.2.5  Bepxszue mpemeisl U3MEPEHIH COOTBETCTBYIOT Tabume 3.

Tabnwmmna 3 -Bepxure Ipesens u3Mepennii Moseneii npeobpaszoparenei.

O6ozrauenne npeobpazosareis Monens Pan Bepxiixggéz?gzxzéfigmepe}mm Py

1020 2,5;4,0; 6,0; 10 xTla
1030 4,0; 6,0; 10; 16; 25; 40 d1a
1040 25; 40; 60; 100; 160; 250 lla

8632@%3:5?;2;% 1041 25; 40; 60; 100; 160; 250; 400; 600 KITa

CIIB-SMART-A 1050
CIIB-SMART-Ex-A 1051 0,10; 0,16; 0,25; 0,40; 0,60; 1,0; 1,6; 2,5 Mlla

CJIIB-SMART -Exd-A 5050

CIB-SMART -Exdia-A 7560
1061 0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10; 16 MIla
2060

6



1112

0,16;0,25;0,4;0,6; 1,0; 1.6 xI1a

1120 0,4;0,6;1,0; 1,6; 2,5; 4,0; 6,3; 10 k[1a
1130 1,6;2,5;4,0; 6,3; 10; 16; 25; 40 I1a
1140 10; 16; 25; 40; 63; 100; 160; 250 xI1a
ITpeobpazosareis 1141 25; 40; 60; 100; 160; 250; 400; 600 kIa
U30LITOYHOIO AaBIEHHS 1150
CIB-SMART-H
CIIB-SMART-Ex-IA e 0,10; 0,16; 0,25, 0,40;0,60; 1,0; 1,6; 2,5 MITa
CIIB-SMART -Exd-U 0
CJIB-SMART -Exdia-1 1160
1161 0,6;1,0; 1,6;2,5; 4,0; 6,0; 10; 16 MIla
2160
1171
4.0; 6,0; 10; 16; 25; 40; 60; 100 MITa
2170
Hpeotpasorarei, 1212 0,16; 0,25; 0,40; 0,60; 1,0; 1,6 kTTa
paspexxeHus
CIB-SMART-B 1220 0,4;0,6; 1,0; 1,6; 2,5; 4,0; 6,0; 10 xI1Ta
CHB-SMART-Ex-B 1230 6;2,5; 4,0; 6,0; 10; 16; 25; 40 k1
C’ZIB_SMART "EXd"B 19 b ?D7 M ’O) ]‘O) b 2 > O K a
CJIIB-SMART -Exdia-B 1240 10; 16; 25; 40; 60; 100 xITa
Pazpexenns Pu.):
1312 0,125;0,2; 0,315; 0,5, 0,8 xI1a
U36bITOYHONO JaBIIeHus:
0,125;0,2; 0,315; 0,5; 0,8 xl1a
Pazpexenus P
HsbriTounoro nasnenus:
0,5;0,8; 1,25;2,0; 3,15; 5,0 x[1a
IIpeobpazoparesns Pa3p6)K€HHiI Pae:
JaBIEHUI-PaspeKeHU 1330 a6 2,033,151 5,0; 8,0; 12,5: 20,0 xI1a
CIIB-SMART-VB 30BITOYHOrO AABICHUS:
702 . . 10K
CIIB-SMART-Ex-1IB g 2,0; 3,1 ;, 5,0: 8,0; 12,5: 20,0 I1a
) L aspeskeHus Py.):
CHB-SMART -Exd-1B 1340 12,5;20,0; 31,5; 50,0; 100 «TTa
CHB-SMART -Exdia-VB VI36bITOYHOTO JIABICHHS:
12,5, 20,0; 31,5; 50,0; 60; 150 x[1a
Paspewenns Po.: 31,5; 50; 100 «l1a
1341 V36LITOUHOTO IABTCHHS:
31,5; 50; 60; 150; 300; 530 xlla
1350 Pazpesxerus Py 50; 100 xla
1351 H36pITOoMHOTO HaBneHus:
- 50; 60; 150; 300; 530; 900 «Ila; 1,5 MIa;
2350 2,4 Mlla
1412 0,16;0,25;0,40; 0,6; 1,0; 1,6 «ITa
1420 0,63;1,0; 1,6; 2,5: 4,0; 6,3; 10 kI1a
IpeoGpazorarens T30
PASHOCTH fABNEHHI 1,6;2,5; 4,0; 6,3; 10; 16; 25; 40 xTla
CIB-SMART —JI/T 1434 1,6: 2,5; 4,0, 6,3; 10: 16; 25; 40 Ta
CHB-SMART -Ex-JIJT 1440 10; 16; 25; 40; 63; 100; 160; 2530 xi1a
gﬂg}%ﬁﬁg ;Exsﬂli 1444 10; 16; 25; 40; 63; 100; 160; 250 kITa
HB-S -Bxdia-JI{ 1450 0,10; 0,16; 0,25; 0,40; 0,63; 1,0; 1,6 MITa
1460 0,63; 1,0, 1,6;2,5;4,0;6,3;: 10; 16 MIla




Tipeobpasorarens 1530 1,6; 2,5;:4,0; 6,3; 10; 16; 25; 40 xl1a
FMHpOCTaTquCKOFO HaBJICHUA
CIAB-SMART ~JII" 1540 10; 16; 25; 40; 63; 100; 160; 250 kI1a
CJIB-SMART -Ex-JII"

1.2.6  IIpeobpaszopaTeiy SBILIOTCS MHOIOIPE/IETLHBIMY U MOTYT OBITH HACTPOECHBI HA PSiJl BEPXHUX
IIpeNieNiOB  WJIM  JIWalasoHoB u3Mepenu#l B coorsercteud ¢ ['OCT 22520 wmm  HecTaHIapTHBIM.
Ipeobpasosarenu Taxie DOMYCKAIOT HACTPOMKY Ha CMEIICHHbIH THAIa30H U3MEPEHHUH.

1.2.7  Ilpemensl nmomyckaeMo¥  OCHOBHOM — HpHWBENCHHONW  MOTPEMIHOCTH Y  YKa3zaHbl B
Tabiunax 4-9. Bapuammsa BeIxomHOro cursara ue npespmmaer 0,5y, Ilpenens:  momyckaemoit
JIONOTHUTENBHON INPUBEJEHHON MOIPENIHOCTH, BLI3BAHHON M3MEHEHHEM TeMIIepaTyphl OKPYIKAIOLIETO
BO3/lyXa, yKkazaHsl B Tabsure 10.

Tabnuuna 4—Ilpenens nomyckaeMoil OCHOBHOM HPHBEIEHHON ITOTPEIIHOCTH
npeoOpasoparenel, neximrouas mogenu 1020, 1030, 1112, 1212, 1312, 1412, 1141, 1341, 1240

Ko npenenos Ipenensr nonmyckaeMo# OCHOBHOH IIPUBENEHHOMN TOTPEIIHOCTH ¥, % OT
JIOTTY CKaeMOH BIIM
OCHOBHOH
HPHBeﬂeHHOﬁ Pua/3 <P < Ppgx Prnad 10 < Pp < Pay/3 Pnaxd25 < Pp<Ppad/10
HIOTPEIHOCTH
010 +0,1 +0,15
015 +0,15 +0,5
025 +0,25
050 +0.5 +1,0
Ipumeyanus
1 Pmax — MaxcuManbHBIN BEpXHUH Ipelen H3MepeHui IIsl COOTBETCTBYIOMIEH MoaubUKaIin
npeobpa3oBaTeis;
2 Pp — BepXHHH Ipeell H3MEPEHNH, Ha KOTOPEIA HACTPOSH peobpa3oBarTelis.
3 Monema 1041, 1050,1051, 2050 w©e BBIIYCKAIOTCS C KOMOM MPENENOB JOIIYCKAEMON
OCHOBHOM npuseneHuo¥ norpemsocty 010.

Tab6nuua 5—Ilpenens: nomyckaeMoli OCHOBHOM HPHUBENEHHOM MOTPENTHOCTH MpeobpasoBaTeeit
mozenu 1020

Koz mpenenos nornyckaemoi Ipepenst nonyckaemol OCHOBHOU IPHBEIEHHON
OCHOBHOU TIPUBENICHHOM norpemsocTy v, % ot BIIN
TIOTPEIIHOCTH 10; 6 xlla 4.2 5xlla

050 £0,5 +1,0

Tab6nwnua 6—IlIpenens: fomyckaeMol OCHOBHON IPHBEIEHHON OrPENTHOCTY TpeobpasoBaTeeii
mozenu 1030

Kop npenenos nomycraemMoi Ipenenst nonyckaemoli OCHOBHOM MpHBEIEHHON
OCHOBHOH NPUBENEHHOH HorpemsocTy v, % ot BIIM
TIOTPEITHOCTH 40: 25xI1a 16;10; 6 xlla 4 xila
025 +0,25 +0,5 +1,0
050 +0.,5 +1,0




Tabnuua 7 Ilpeneas! nomyckaeMol OCHOBHOM IIpUBEIEHHOH MOTPEITHOCTH TIPe0bpa3oBaTeel
mopmene# 1112, 1212, 1412

Kon npenenos nomyckaemoi Ipenensl nomyckaeMol OCHOBHOM MpHUBEIEHHON
OCHOBHOM NpHBEICHHON IOTpeMHOCTH ¥, % ot BITN
HOTPEINHOCTH 1,6; 1,0 xlla 0,6; 0.4 xIla 0,25; 0,16 xIla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Tabnuuna 8§— Ilpenens: nomyckaeMoi OCHOBHOHU IIPHBEIEHHON IOTPEIIHOCTH IpeobpasopaTeneit
mozenu 1312

Kon npenenos gomyckaemoit IIpenens nomyckaeMoi OCHOBHOM TIPHBEIECHHON
OCHOBHOH MPUBEICHHOMN norpemHocty v, % ot BITU
[OTPEIIHOCTH +0,8; £0,5 xIla +(,315 klla +0,2; £0,125 xlla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

Tabnuma 9 — IIpesens! HomycKkaeMoi OCHOBHOM IIPUBEIEHHOM IOIPEITHOCTH
npeobpasoBateneit Mmogeneit 1141, 1341, 1240

N N IIpenensl nomyckaeMoil OCHOBHOM IPUBENEHHON
Kon mpenenos nomyckaeMoii OCHOBHOMN o
IPUBENEHHON OrPEeINHOCTH HOTpeIHocTH y, 70 ot BIIM
PHBEA P Puna/10 <P5 < Ppax Pina/25 <P < Pra/10
015 +0,15
025 $0.25 0,5
050 +0,5 +1.0

Tabnuuma 10 — IIpenenst [0OMycKaeMo TOMOIHUTEILHON IPAUBEIEHHON TOTPEITHOCTH
npeobpasoBaTeneli, BRI3BAHHON H3MEHEHHEM TeMITepaTyphl OKPYIKAIOIIET0 BO3LyXa

. Ipenens! qomyckaeMoi JOMONHUTENBHOM IPUBEAEHHOMN
Koz mpenenos nomyckaemoit .

. ) MIOTPEITHOCTH i, BEI3BAHHOMN M3MEHEHHEM TeMITEPATYPHI
OCHOBHOH IIpUBEIEHHON or o
HOTeIHOCTS OKpyJKarolero Bozayxa xHa kaxasie 10 °C, % ot BIIU

Pmax/IOSPB Spmax Piﬂm/255P8<me\/1O
010, 015, 025 (0,05 + 0,05P max/ Pr)
s ) i I e ma
050 +(0,1 + 0,05P may/ Pp) (0,1 +0,04Pma/ Pr)

1.2.8  IlpeobpaszoBareny HWMEIOT NHHEHHO-BO3PACTAIOILYE) 33aBHCHMOCTD BBIXOJHOTO CHTHANA OT
BXOJHOTO JaBJICHHUS.

1.2.9  HowmwmanpHad craTWdecKkas XapaKTEPHCTHKa peobpasoBarelis NHHEHHAS, COOTBETCTBYET

BULY:
(YB—YH)
YV =YH+~-———= (P — PHu), i
(P = Pr) ( ) )
rae ¥ — texymee 3HaueHNe BRIXOJIHOTO IM(PPOBOTO KOja npeobpazopaTeneit;

P — 3Havenne u3Mepsemoll busudeckod BeIuIHHEEL

YH, YB —— COOTBETCTBEHHO HIDKHEE U BEepXHEE HpPENENbHLIE 3HAUCHHS BRIXOHOIO
CUTHAaNA,

PH, PB— cOOTBETCTBEHHO HIDKHUH ¥ BepXHWU Mpenens! naMepenwnit, klla.



1.2.10  3Suextpuueckoe nutaHme mpeobpasopateneit CIB-SMART, CIB-SMART-Exd nomxHO
OCYIIECTBIATHCS OT MCTOYHKKE HANPSKEHHS MOCTOSHHOTO TOKa C BBIXOIHBIM Hanpsxenuem oT 8 no 30 B
(mnz CIOB-SMART-Ex (Exdia) ot 8 no 24 B). HomwmnanpHoe 3HadYeHHe HANPSKEHHS ITHTAHHA
npeobpazopareneit 24 + 0,5 B.

1.2.11 Iluranme npeobpazoBateneit CJ/IB-SMART-Ex (Exdia) HODKHO OCYIIECTBIATHCA OT
Gapbepor 6e30macHOCTH, OJOKOB IHUTAHHS C BBIXOJHBIME KCKPOOE30INACHBIMH LENSMH C IIapaMeTpaMi
Up<24 B, Iy <100 MA, Cp> 10 5D, Ly > 0,3 MI'H, nMeOIIHX cepTUPUKAT COOTBETCTBUSL.

VcTouHuK — TMTaHHWSA, HCHONB3YeMBIH I8  OWTAHHS B OKCIUIYATAlHOHHBIX  YCIOBHSIX
nipeobpasosarenelt (kpome CAB-SMART-EX) HoJKeH yIOBICTBOPSATE CIEYIOMIUM TPEOOBAHUSIM:

— conpotusieHKe n3osuud He Meree 100 MOw;

— BBIICPXKMBATH HCHOBITaTeNbHOE Hampskenne 500B mnpm npomepke  37MeKTpUYECKOH
IIPOYHOCTH U30JISIIINH,

— Iyjbcauus (JBoMHas aMIUINTYJa) BBIXOJHOTO HAINPSDKEHUS He NOJUKHA mpeBbunats 0,5 %
OT HOMHHAIIBHOI'O 3HAYEHUS BLIXOJHOIO HANPSDKEHMS IIPH YacTOTE TApMOHHYECKUX COCTABIIIIOUIMX, HE
npessinaromer 500 I'a.

CxeMbl ~ BHEIIHMX  OJIEKTPHYECKHX  COeJMHEHm#  npeobpasosareneidl  NpPHBENEHBI B
NpUIoXeHun B.

1.2.12  TloTpebnsemas MOIIHOCTS Mpeobpa3oBaTeNeM OT HCTOYHKKA IUTaHus — He Gonee 0,25 Br.

1.2.13  Ilo crenenu 3aliuThl OT HPOHMKHOBEHWS IBUIM U BOJBI MPe06pA30OBATENH COOTBETCTBYIOT
rpynmnam [P54, IP67 mo TOCT 14254,

1.2.14  TlpeoGpasoBaTeny yCTOMYMBEI K BO3NEHCTBHIO TEMIIEPATYPHI OKDPYKAIOMENH Cpemsl IO
Tabnune A.3 IPHIOKeHUS A B 3aBHCHMOCTH OT UCIIOJHEHHUS.

1.2.15 TlpeoOpasosaTens yCTOWYMBEI U IIPOYHBI K BO3ACHCTBHIO CHHYCOWJANBHBIX BHOpamuil B
coorBercTBuM ¢ Ttabmmued 11. Hampapnenwe BHOpaldH IOMDKHO COOTBETCTBOBATH YKA3aHHOMY B
npuiIoxeHuu b.

Tabnmuma 11— YcToluuBOCTh K BO3ICHCTBHIO CHHYCOUIAILHOM BHOpaIn
Hcrnonuenwne o

['pynna Vcnonnenus npeobpaszopareiei BUOPOYCTOWUHBOCTH
no 'OCT P 52931
1 CIB-SMART wmopeneit 1112, 1212, 1312, 1412 L3
2 CIB-SMART wmopeneit 1020, 1030,1040, 1120, Vi

1130, 1140, 1220, 1230, 1240, 1320, 1330,
1340, 1420, 1430, 1434, 1440, 1444, 1530, 1540
Hpoune ncnomuenus CIAB-SMART V2

[

[Ipenensr nomyckaemol IOIIONHHTENBHON NPHBENSHHOM MOTPENIHOCTH, BLI3BAHHON BO3IeHCTBHEM
BuOpanuy, B % ot BIIM, He TODKHEI MPEeBBIIIATE CIELYIOMUX 3HAYeHNI:

= T @
B
r1e Puge — MaKCHMaJBHBIA BEPXHUN Opesies u3MepeHus Moaenu npeobpaszopartens, klla;
Pp — ycranornennsrit BITH, xIla;
fr — xo>QQUIMEHT, paBHbIH: - 0,25 % nna monenett rpymn 1,2;
- 0,1 % nys Monenelt rpymmest 3.
1.2.16  IlpeoGpazosarenu CIIB-SMART-Exd (Exdia) ycTofunBe! X BO3IEHCTEHIO yAapA.
1.2.17  Tlpenens: [OMONHUTENBHON MpHBENEHHOM morpemsocty mpeobpasoBareneil pasHOCTH
JaBJICHUN W TUIPOCTATHYECKOTO JABJIEHMS I[IPH JIBYXCTOPOHHEM HATPYKEHHH paBounM W3O6BITOUHEBIM
nasrnenuem, % ot BII:

3 Pmax -
y = Kf - Ppa6 - N 3)
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rae Kf s monens 1412 +0,2%/1 MIla

Kf nia mozens 1420 +0,08%/1 MIla
Kf nns moneneit 1430, 1434, 1440, 1444, 1530, 1540 +0,04%/1 MIla
Kf nnsa moneneit 1450, 1460 +0,02%/1 Mlla

Ppab — 3HavyeHue pabodero uzbLITOYHOrO Hasienus, Mlla;
Pmax — MaxkcuManbHbIA BepxHUH npegen usmepenus, Mlla;
PB — BepxHUH IIpesie] U3MEePeHHH, Ha KOTOPHIH HacTpoeH npeobpasosarens, Mlla.

1.2.18  IIpeoOpa3oBaTeny yCTOHYHMBEI K BO3AEHCTRIIO HHIYCTPHAILHEIX IIOMEX:

—10 I'OCT 30804.4.4, crenens xKecTKOCTH 3;

-0 I'OCT P 51317.4.3 B nonoce yacrot 80—1000 MI'11, CTEHEHD KECTKOCTH 3;

—10 'OCT 30804.4.2, creniens xecTkocTH 4;

—10 'OCT P 51317.4.6, crernenp xecTKOCTH 3;

—10 ['OCT P 50648, crenens xecTKoCTH 3

—10 ['OCT P 50649, crenens xecTkocTH 3;

—10 I'OCT P 50652, crenens xecTkocTd 3;

— 1o I'OCT P 51317.4.5, crenens eCTKOCTH 2 IpPH 0Jaue MOMEXH IO CXEME IIPOBOI-IPOBOI» U
CTEHEHb JKECTKOCTH 3 [pH Hojade IIOMEXH II0 CXeMe «IpoBOj-3eMilsiy. KpuTepuii KadecTna
G YHKIHOHUPOBaHUS — A.

JlomonHuTeIbHAs TIOTPEMHOCTL IpeobpasoBarernel, BEI3BAHHAS BO3NEHCTBHEM HHIYCTPHAILHEIX
[TIOMEX, BEIp2XXEHHAS B IPOLEHTAX OT JUalla30Ha M3MEHEHUs BBIXOTHOIO CUrHasa, He npepsbimaer 20 % ot
[IPENIENIOB JOIYCKAEMOH OCHOBHOM MOIPEITHOCTH ¥ HE HOPMHUPYETCS.

1.2.19  IlpeoGpaszoBaTeny COOTBETCTBYIOT HOpPMaM TIOMEXO3MHUCCHHY, YCTAHOBJIEHHBIM T Kitacca b 1o
I'OCT P 51318.22.

1.2.20  TlpeoOpazoBaTems UMEIOT BHEILIHIO KHOIKY, PACIIONOXEHHYIO HA KODPIyCE, 178 CMEIleHMS
XapaKTEPUCTUKH ITpeobpazoBaTelis TaBieHus (KaTuOpoBKa «HYJIS») OT MOHTAXKHOTO IIOJIOKEHUS HA 0OBeKTe
WJIM CTaTHYECKOTO JABICHIS.

1.2.21 Hacrpolixa u ynpapieHne npeoOpasoparesieM ¢ HEGPOBHIM UHIAKATOPOM OCYIIECTBILIETCS
KHOIIKaMY, PaCHOJIOXCHHBIMY Ha KODIyce WHAMKATOpa H IUCTAHIWOHHO INPH TIOMOINM YIIPABISIOLIETO
yCTpo#cTBa, mopmepxusaromero mnporokon ModBus RTU, a nams mpeoGpaszosaresell fapieHHs 6e3
BCTPOEHHOTO NU(POBOTO MHAMKATOPA TONBKO JHUCTAHIHOHHO IIPH IIOMOINM YIIPaBJIAIOMIEr0 YCTPOHCTRA,
IIoiepkuBaroniero mporoxkon ModBus RTU.

1.2.22  Vmpuxatop, BXOJSIME B cOCTaB IpeoOpa3oBaTelss, WMEET OBA peXHMa pabOTEl —
V3MEPEHNUS, YCTAaHOBKH U HaCTPOHKH IapamMeTpoB.

1.2.23 B pexumMe u3MepeHHs Ha WHIHKATOPE 0TOGpaKaeTes:

— 3HAYCHUE JABJICHUS B YCTAHOBJIEHHBIX IIPH HACTPOWKe eNMHMLEAX B npepenax oT munye 0,125 mo

1,125 muanasona u3MeHEHHs CHIHAJA;

— YCTAHOBJIECHHEBIE €IMHUIIE H3AMEPEHUS ABICHNUS.

1.2.24  Tlpn wapymenusx B paboTe mpeobpazoBarels oTobpaxkaemas WHPOPMANUI HHIMKATOPOM
ripuBeneHa B Tabnune. 12,

Tabnuua 12— Otobparxaemas HHGOPMALHA IPH HAPYIIEHHAX B paboTe mpeobpazoBaTes

CHMBOJIBI H2 ITHPPOBOM
Conepxanue pexuma

HHJAHUKATOpE

Vismepaemoe rapiieHHe Pp BBIXOIWT 32 BEpXHHN Opelern,
yKazaHubi B 11.1.2.23)

RGPGHOHHQHHG WHJUKATOpa BCJIENICTBYHE HEIIPaBUIIBHG
BBIGP&HHHX CIVHAIL U3MEPEeHNI

Otkasz aHanorosoi gacry
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i Hapyienue cBsi3u ¢ 11aTOH HHIMKATOPA

'§' i Wsmepsemoe paBineHue P BBIXOIHT 3a HIWKHHN I[Ipeier,
H

e S J yKa3aHHbli B 11.1.2.23)
1.2.25 VcramoBka M HacTpolKa ITapaMETpPOB C IIOMOINBIO KHOIMOK HHIMKATOPA MOXKET OBITH
BBIIOJHEHA TOJIEKO BO B3PEIBOOE30IIaCHOM 30HE B COOTBETCTBUH ¢ [Ipunoxennem E.

1.2.26 Bpemsa ycpemmenus (neMI(HpOBaHHS) BBIXOAHOIO CHTHAIA IpeobpasoBarelell MOKeT ObITh
BBIOpaHo noTpeduTenem u3 cnemyrommero psiaa: 0,2; 0,4 0,8; 1,6;3,2; 6,4; 12,8; 25,6 c.

1.2.27  JlononuuTenbHas MOrPEIIHOCTh, BEI3BAHHAS IIABHBIM H3MEHEHWEM HANpPSUKEHUS NUTAHUS U
BO3JEHCTBUEM BHEIIHErO NEPEMEHHOr0 MarHUTHOTO MO HanpsokEHHOCTRI0 400 A/M, wactotoit 50 ' win
BHEIIHEr0 [OCTOSHHOTO MAarHUTHOTO IO Hampsuk€HHocThio 400 A/M, He mpesemmaer 0,2 or mpermena
JIOIyCKaeMOW OCHOBHOH ITOTPEINHOCTH ¥ HE HOPMHPYETCH.

1.2.28  IlpeoGpazopaTeny He BBIXOISIT U3 CTPOS IPH 0OPBIBE BBIXOIHOIO IENy Ipeodpaszoparenel, a
TaiOKe IIPH ToJave HAIPSHKEHU MUTaHuS 0OpaTHON HOJSPHOCTH U KOPOTKOM 3aMBIKAHHY BEIXOIHOMN Lenn
npeodpasoBarenelt.

1.2.29  TIpoyHOCTs M30JMIHM ¥ CONPOTHBJICHHE O3JIEKTPUYECKHX Ienell npeobpasosareneh
IIpHBeeHH] B Tabnuie 13.

Tabnuma 13 — Bun u 3HaYeHHE HCIBITATENBHOTO HANPSDKEHUS TIPH MPOBEPKE 3IEKTPUUECKORH
IIPOYHOCTH H3OJIAIMY, SIEKTPUUECKOE CONIPOTHRICHNUE H30JSIIIHN

HeticTByromee snauenne
HCIIBITATENIbHOTO HANIPSKEHHUS

IEepEMEHHOT0 ToKa yacToTol 50 I'g HopMBI 237EKTPHYIECKOTO COTIPOTUBIIEHUS
IPaKTHYECKH CHHYCOUJANBHONR (hOpPMBI momsuy, MOw, He MeHee
Ucnonuenue ¢ K03)PHUIMEHTOM aMIUTUTY b HE
npeobpazosa- | xyxke 1,414 £ 0,099, B s, re menee
TeJs . B IIPY BEPXHEM .
[IPY OTHOCHUTENBHOM HOpMAT S HATCHI IIPYU OTHOCUTENBHOMR
B HOPMAJTGHBIX | BIAXKHOCTH 95 +3 % .. | BraxHocTH (95 £ 3) %
R HBIX npenensHoM
YCIIOBUSIX 1 Temmeparype 35 £ . U TeMIeparype
5 o( YCIIOBHS paboueit (35 + 5)0C
X TEMIIEPaTyPBI
Heg3speigozarg
UITIEHBIE 300 240 100 20 5
VCTIOJTHEHNUS
BapeiBozaniuine
HHBIE 500 — 100 e e
HCTIOJTHEHUS

1.2.30 T'abapuTHble @  YCTAaHOBOUHBIE  pasMephl  rpeofpasopaTeliell  OpUBENEHH B
TIPUNIOXKEHUH b.

1.2.31 Cpenuss mapaboTra Ha oTkas st npeobpasosareneii CIAB-SMART ue menee 157000 u.

1.2.32  Cpepuuit cpox cimyx0er npeobpasosaterneil He Meree 14 JeT, KpoMe KCIUTYATHPYEMBIX TIPH
V3MEPEHHUN TMapaMeTPOB arpecCHBHBIX Cpel, CPEOHHM CpOK CIYyKOBI KOTOPBIX 3aBHCHT OT CBONCTB
arpeccHBHOM CPENBI U YCIOBUM SKCTITYaTALNA.

1.2.33  Cpenuntt cpox ciyx0Ob! npeobpasoBaTenell, IpeHazHaIeHHbIX U H3MEPEHHs HapaMeTpoB:

- AarpecCHBHBIX Cpell ¢ cojepanmuem cepomomoporma [Jo 5% obwemueix (Opeubyprekoe
MECTOPOIKIEHHE) - HE MeHee 6 JeT.

- ArpecCHBHBIX Cpell ¢ CONEpKaHHeM cepoBojoposa o 26% obseMHBIX (AcTpaxaHckoe
MECTOPOKIEHHE) - HE MeHee 4 JieT.



1.2.34  IlpeobpazopaTenu ¢ KOZaMH 3JNEKTPOHHBIX mnpeobpaszomareneit Ol un BIIIT mo
OPUIOKEHIMIO A 00eCHednBaroT 3amiuTy Ipeobpa3oBaressl NPH BO3NEHCTBHU IDO3OBBIX MM HHBIX
HEPEXOHBIX IEPEHANPSDKEHHH KOMOMHUPOBaHHON BomHBl 1,2/50 MKC. ¢ MakCHUMaIbHBIM 3HA4CHHEM
ganpsoxerua 6 kB u 8/20 Mkc. ¢ MakcHManbHBIM 3HAYEHHWEM TOKa 3KA (MCIBITATENHHOE BO3IESHCTBHE

xnacca [II mo 'OCT P 51992).
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1.3 KommnexkTHOCTh npeobpazopaTeneii

1.3.1  KommextHOCTS npeobpazopartenieil npuseneHa s tabnuue 14.

Tabnumna 14— KommnexraocTs npeobpasosarereii

Hawmenosanue ObozHauenne K;I;" [Ipumeuanne

I. Hpeo6pa3035iTeHL JIaBJI€HUs ATBP.406239 001-33 1 Vcnonmuenue u

M3MEPUTETHHBIH 0003HaUCHHE B

2. OTHKETKa AI'bP.406239.001-33 3T 1 |cOOTBETCTBHM C 3aKa30M

3. Meronuka MoBepKH MIT 95-221-2013 1 Ha 100 mrr. womw B o
azpec, WK Mo 3aKa3y

4. PYKOBOZCTBO TIO 9KCILTyaTaIHK AI'BP.406239.001-16 P3 1 Ha 100 mrr. wmi B o
aJipec, WK 10 3aKa3y
Jns CJIB-SMART-Exd

5. Ceptudukart cooTBeTCTBHS (KOIILs) —_— — |[(Ex) (Exdia) B
[Iprioxenusx P2

1.4 Vcrpoiicto 1 pabora npeobpazosarereit

1.4.1 KoHcTpykTHBHO IpeobpasoBaTelb COCTOHT U3 MEPBUYHOIO NpeoOpa3oBarels NABIEHHS H
3JIEKTPOHHOTO O10Ka 00paboTKy CUrHAJIOB.

1.4.2  llpumimn jefictBus npeoOpasoBaTelell OCHOBaH Ha TEH30PE3UCTUBHOM s(hdexre B
[OTYIIPOBOJHHKOBOM HYBCTBHUTEIBHOM sjieMeHTe. [Iox Bo3medcTBHEM H3MepseMOl BeTHYMHBI MeMmOpaHa
neQOpMHpPYETCs, BBI3BIBAS H3MEHEHHE CONPOTHBIICHHS TEH30PE3WCTOPOB UyBCTBHUTENLHOIO JJIEMEHTA, 4
BCJIEZICTBUE  3TOTO, H3MEHEHHE BBIXOJHOTO  BJIEKTPUUECKOTO CHUTHANA. ODJNEKTPUYECKHH  cHrHai
npeobpasyercss  aHanoro-uu(poBeIM  IpeobpazoBaTeneM B UEGPOBOM  KOM, NPONOPHHUOHANBLHBIN
IPUIOKEHHOMY AaBnenuro. Iudpposol ko nepenaercs Ha NHGPOBOS HHANKATOPHOE YCTPOMCTRO, a TaKKe
Ha yCTPONCTBO, QOpMUPYIOIIee YHHPUIHPOBAHHEINA HAPPOBON BEIXOIHOM CHTHAIL.

1.4.3 IlnaTel »neKTpoHHOTO OJIOKa YCTAHOBIEHBI B KOpmyce. Jus 3amuTel OT BO3AeHCTBHit
OKPYIKaroImeH cpelibl Ha IUIaTEl HAHOCUTCS MHOT'OCIIOHHOE 3alUTHOE TOKPBITHE.,

1.5 Mapxuposka

1.5.1 Ha xopmyce npeobpazoBareneil yeTaHABIHBAIOTCS TAOIWYKE ¢ HANIIUCIMY B COOTBETCTBHY C
KI:

- HaUMECHOBAHME CTPAHBI, TI€ U3TOTOBIEHO TEXHHUECKOE CPENICTRO;

- TOBAPHBLIM 3HAKOM HJIK HAUMEHOBAHUEM MPETPHITUI-U3TOTOBUTES;

- HaMMEHOBAHUEM U (WJIH) THIIOM IpeodpasoBaTerieil;

HOPAAKOBBEIM HOMEPOM HpeobdpasoBaTeiel 10 CUCTeMEe HyMepaluy MpelpUs THI-U3TOTOBHTENL;

- JaTOH M3rOTOBRIEHNL,

- st CIB-SMART-Exd, nonmonHMTeNsHO: MapKUpPOBKa B3PHIBO3ALINTEL, 0G03HAYEHHE OpraHa Iio
cepTu(UKALNK, HOMep cepTH(uKara, quanazod pabouux Temmneparyp s T5 - -61°C < t, < +70°C, ans
T6 -61°C < ta £ +60°C, cumenmansHbff 3HAK B3PHBOOE3OIACHOCTH, CTENEHBL 3AIUTHI OT BHEITHHX
BozgedicTeui o 1TOCT 14254,

- s CHIB-SMART-EX, IOTONHHTETHO: MapKHPOBKA B3DPHIBO3ANMTEL, OGO3HAYEHHE OpraHa IIo
cepTHQUKANH, HOMED cepTHOHKATA, IHAna3zoH pabounx TeMIEpaTyp, HANPDKEHHe THTAHNS, TOK, EMKOCTh
xabensd, WHAYKTHBHOCTE M ToTpebigemas MOIHOCTE: mag 15 - —61°C< t, < +70°C s
T6 - -61°C < ta £+60°C, Ui <24 B, [; < 100 mA, (3 <10 u®, L;<0,3 mMIm, Pr < 0,25 BT, — a Taxke
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CIELHUANBHEIN 3HaK B3PRIBOOE30MACHOCTH, CTEHNEHB 3aIUTH OT BHEINHUX BO3MEHCTBUH B COOTBETCTBHHU C
ucnonsenuem no N'OCT 14254,

- ms CAB-SMART-Exdia, NONONHHUTENRPHO: MapKHPOBKA B3pBIBO3AINUTLI, 0G03HAYEHHE OPraga II0
cepruuKanuy, HOMED cepTHDHKATa, IUana3oH pabouux TeMIeparyp, HalpshKeHHe INTaHus, TOK, eMKOCTh
Kalbens, HMHIYKTHBHOCT, H moTpebisemMas MOMIHOCTR: mug 15 - —61°C< t, < +70°C mmu
T6 - -61°C <t < +60°C, U; <24 B, [; < 100 MA, C; <10 58D, L; <03 M H, P; < 0,25 BT, — a Takxe
CIELMANbHBIM 3HaK B3PhIBOOE30IIACHOCTH, CTEICHD 3AlUTHl OT BHEMIHUX BO3AEHCTBHM B COOTBETCTBHH C
ucnonsenueM 1o 'OCT 14254,

1.5.2 3pax yrBepxxzenus TtHna CV HaHOCATCS H3TOTOBHTENIEM HA TUTYJIBHBIA JIHCT JTHKETKH
trnorpadgcexum cocobom.

1.5.3 Orrucku xnefim OTK H3roToBUTeNS M IIOBEPUTENS CTABSTCS B COOTBETCTBYIOLIME DPa3elibl

OTHKCTKH.

1.6 VYmaxoska

1.6.1  Ymaxogka npeobpasoBatenel obecredrnBaeT COXPaHHOCTH IIpeobpasoBaresiell Ipy XpaHeHu]
U TPaHCIOPTUPOBAHUH.

1.6.2  Ilepen ymaxoBelBaHHMEeM IpeoOpazoBatenet xuciopoamoro ucrnomnenus (K) mpowmssoamTes
obesxupupanue u ouncTka no OCT 26-04-2158, uro moxTBep)KIaeTcs IIPOCTAHOBKOM —IITamiia
«Obesxupeno cormacHo OCT 26-042158» B macnopte (STUKETKE) Ha M3ENIHE.

1.6.3 [Ipuemnux napiaeHus npeobpasopartens xucnopogHoro wucrmonmenus (K) samummaercs or
3arps3HEHUN KOJNIIAYKOM, a caM IpeoOpa3oBaTeNb MOMEINAeTCs B 3arasHHBIN [MONUSTHIEHOBBIN IIaKeT.
[IpuemMuuK nmapieHHs IpeoOpa3oBaTesil HE KHCIOPOIHOIO HWCIOJMHEHMs JONYCKaeTcs He 3allMInaTh
KOJIIa4KOM.

1.6.4  Ilpm mocraBke npeobpa3oBaTelss ¢ KOMIUIEKTOM MOHTAXHBIX YacTell (OTBETHOW YaCTBIO
pazbema) IOoCIeJHIH YIIaKOBEIBACTCS OTAEIIBHO.

1.6.5  Bwmecre ¢ npeobpa3oBaTerisiMy B Tapy YKIIAIABIBAETCS STHKETKA.

2 HCIIOJIB30OBAHME IO HASHAYEHUIO
2.1  DxcmuyaTalliOHHEIE OTPaHHYeHIS

2.1.1 He pomyckaercs mnpuMeHeHHe mpeobpasoBatenell Uil W3MEDEHHS [aBIEHHS Cpef,
arpecCUBHBIX [10 OTHOIICHUIO K MaTepuanaM KOHCTPYKIHH Hpeobpa3oBaTeliel, KOHTAKTHPYIOMIMM C
H3MEDSIEMON CpeIoi.

2.1.2  He pomyckaercs MexXaHHUecKoe BO3JEHCTBHE Ha MeMOpaHy NpHEMHHKA JaBIEHHUS CO
CTOPOHBI IIOJIOCTH U3MEPHTEIBHOI0 BII0KA.

2.1.3  Ilpum sxcnmyaranyu ipeobpazoBaTeneii He0OXOAUMO HCKITIOUHTE:

—HAKOTJICHWE U 3aMep3aHue KOHIeHcaTa B paboumx KaMmepax H BHYTPH COENWHMTEILHBIX
TpyOONIPOBOAOB (LI Ta3000pa3HEIX CPENCTR);

~ 3aMeplaHne, KPUCTAaIIM3alUIo CPe/ibl Wil BRIKPHUCTAIUIN30BBIBAHNE U3 HEE OTHENBHBIX KOMIIOHEHTOB
(ny1g KUAKEK cpen).

2.1.4  Ilpu usmepeHur JaBieHUS arPECCHBHBIX HIIM KPHCTAITHIYIOMIKCS, A TAKKE 3arpsI3HEHHBIX
cpen OTOOpHBIE YCTPOHCTBA JAaBNEHHS [O/DKHBI HMETh pa3lelUTENbHLIE COCYABl MM  MeMODaHBL
PaznenurenbHbIE COCYIBI JOKHE] YCTAaHABIHMBATECS Kak MOKHO BIHKe K ToUKe 0T60pa IaBIeHts.

2.2 TloproroBxa npeobpazoBarene K UCIOIB30BARMIO

2.2.1  Ilpwm nomydenuu npeobpaszoBarenelf HEOOXOIUMO OCMOTPETE YIIAKOBKY 1, YOEIUBIIACE, HTO
OHa He UMEET ITOBPEXICHUH, IPOU3BECTH PACTIAKOBKY.
2.2.2  llpoBepHTs KOMIIEKTHOCTE Ipeobpaszosarenell B coorseTcTBrm ¢ 1.3,
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2.2.3  DBHemHHM OCMOTPOM CIEIyeT HPOBEpHTh NpeobpazoBarely U Pe3bOOBBIE COeNUHEHMS Ha
OTCYTCTBHE BHIMMEBIX [IOBPEKICHUH.

224  IlpuémmuMK pnaBneHus Ipeobpa3omaresiedl ¥ MOHTaXHBIE YacTH, NpeIHA3HAYEHHBIE I
npeodpa3oBaHus JaBIeHHST Ia3000pa3sHOT0 KHCIOPOJa W KHCIOPOMOCONEPKALINX CMecel, NOJDKHBI OBITH
ouninensl U obesxupensl 1o P 92-0254-89. [ing mpeoGpazosarenell, npenHasHadeHHbX AId paboTsl B
cpeze ra3zoo0pasHOro KHCJIOPOZa U KHCIOPOJOCONEPKANHMX CMecel, YOenuThCs B HAJIMYAM B 3THKETKE
(macnopre) mramna «O6e3xupeno cornacao OCT 26-04-2158».

225 TIlpm MOHTAa)Xe npeobpazoBarenei CIB-SMART-Ex, CIB-SMART-Exd u
CIIB-SMART-Exdia (BBoze B 3KCILTyaTaluio) HeOOXOIHMO PYKOBOACTBOBATLCS HACTOSINUM P33, riapBoi
3.4 IITO3IL, rnaeoit 7.3 ITYD, TOCT IEC 60079-14, TOCT P 52350.14, a Takxe:

— rabapuTHBEIM 4epTexoM Ipeodpasosareneit (npuioxenue b);

— YEPTEKOM CPENCTB B3PEIBO3AIIKTHI (Ipujioxenue [ );

— IPYTHUMHU JTOKYMEHTaMH, NEHCTBYIOIIAMHE Ha IPEANPUATHH, PErTaMEHTHPYIOIIUMY HCIIOIb30BAHME
CPEJICTB U3MEPEHUS IABJICHIS.

2.2.6  TlonoxeHue npeobpasoBaresiedl IpH MOHTAXXe — IPOU3BOJILHOE, yHOOHOE I MOHTAaXKa,
nemonTaxa u obcmyxuBanua. MoHTax npeobpasorareneit ¢ BIIW no 100 xIla u ¢ oTkpeiTol MemOpaHoi
IPOU3BOJUTE C OPUEHTAUEH COEAMHUTENS SIEKTPHUECKOTo (pa3béma) BBEPX.

2.2.7  Ilpum monTaxe npeobpazoparternell yCHIne 3aTIHBaHUS, IPHKIAIBIBAEMOTO K rafike KOpIyca,
HE JOJDKHO npeBbiuats 60 H-m.

2.2.8  VYunorHenwe Uil coenuHeHud THna 1-3 memonHernue 1 mo 'OCT 25164 pexomenmyercs
BBIITOJIHATE C IIOMOIIBIO MTPOKJIAIKY.

2.2.9  Ilpu moHTaxe npeobpazoBaTesell ClIeAyeT YIUTHIBATE CEIYIONINE PEKOMEH IAIl N

— OKpy’)KaroImasl cpela He JO0JDKHA COAEp)KaTh IIPHMeced, BBI3BIBAIONINX KOPPO3UIO JeTaneil
npeobpasopaTenet, He IpeIHa3HAYECHHBIX 71 paOOThI B arPECCHBHEIX CPeiax;

—TeMIIeparypa u3MepseMOoH cpensl B padodell MojocTd npeodpazoBaTesisi He JOKHA TPEBBIATEH
JIOTIYCKAaeMOH TeMITepaTyphl OKpY Karomiero o3ayxa. [lockonsky B paboueil nonoctu npeoGpazoBaTelis HET
IIPOTOKa Cpelbl, TeMIepaTypa Ha BXOJEe B Ipeodpa3oBaTesls HEB3PHIBO3AIIUINEHHOTO HCIOIHEHH, Kak
MPaBIo, He MoJDKHa npepbimare 120 °C. JIng cHrDKeHus TeMIepaTyphl M3MepseMol cpefbl Ha BXOIE B
pabodyro II0JOCTh Hpeobpa3oBaTelb YCTAHABIMBAIOT HA COCAUHUTENBHON JIMHWH, MATAHA KOTOPOM i
ucnonHenu# JIJI pexoMenayercs He MeHee 3 M, a UL OCTAILHBIX HCHONHeHUM — He MeHee 0,5 M.
YKa3aHHBIE JUIMHBL SBIIOTCS OPHEHTHPOBOYHBIMM, 3aBHCAT OT TEMIIEPATYPBI CPEIbl, JHAMETpa H
MaTepuana COeIUHUTENBHOH TUHAN, U MOTYT OBITh YMEHBIICHEL

—B Cliy4ae YCTaHOBKH IIpeo0pasoBareliell HEOCPENCTBEHHO Ha TEXHONOTHYECKOM OBOpYIOBaHHM H
TpyOOIPOBOAaX JOJDKHBI IPHMEHATHCH OTOOpHBIE yeTpolfcTBa ¢ BeHTHISMM Juld  obecriedeHus
BO3MOJKHOCTH OTKJIFOUEHHS U ITPOBEPKY mpeodpaszoBaTteiei;

— pasMeniaTe OTOOPHEIE YCTPOWCTBA PEKOMEHIYETCS B MECTax, [[ie CKOPOCTEH JBIDKEHHS paboueit
Cpelbl HaUMeHBINas, NOTOK O3 3aBHXpeHHH, T.e. Ha IMPIMONHHEHHBIX ydyacTKax TPyOONpPOBOZOB IIpH
MaKCUMAIIbHOM DPAcCTOSHUH OT 3aIllOPHBEIX YCTPOMCTB, KOJIEH, KOMIICHCATOPOB H IPYTHX IHAPABIAUYECKIX
COCHUHEHNN;

~ IIPH IyIECHPYIOLIEM JaBlieHuu paboue# cpelsl, TUApoyaapax, 0TOOPHRIE YCTPORCTRA MOKEEL OBITh
C OTBOZAMH B BHJIE IEeTIE00Pa3HEIX YCIIOKOUTENEH;

~ COCIMHUTENIbHEIE JIMHUK (peKoMeHIyeMas MiuHa — He Oomee 15 METpoOB) MOMKHBI HMETH
ofHOCTOpOHHMN yKIOH (He memee 1:10) or Mecta orbopa naBneHHs BBEpX, K mpeobpa3oBaTessM, eCiu
u3MepseMas Cpefa ras, W BHM3, K IIpeodpa3oBaTelsIM, €CIM H3MEpAeMas cpela JKUIKOCTE. B ciydae
HEBO3MOYKHOCTY BBIIOJHEHHA OTHX TpeOOoBaHuM TpW H3MEPEeHWH MaBJICHMS ra3a B HIDKHEH Touxe
COEIMHUTENILHON JIMHHKM HEODXOOUMO IIPEIYCMOTPETH OTCTONHBIE COCYALI, a4 B HAUBBICIINX TOUKaX
COENMHUTENILHON TMHAY, IIPH U3MEDEHNH JaBJICHUS XKHUIKOCTH — ra3ocOopHuKY;

~TIp¥ HCTIONB30BAHNY COSAMHHUTENBHBIX JIMHUY B HHUX JOJDKHEI NPEIYCMATPHBATLCS CIELHAILHBIE
3ariyiiaeMble OTBEPCTHUS JUTd HPOIYBKH (CIIMBA KOHIEHCATA);

— COCNMHUTENBHEIE JINHUN (MMILYJIBCHBIE TPYOKH) HEOOXOIUMO TIPOKIAABIBATE TaK, YTCOBI HCKITIOYUTE
00pasoBanue razoBbIX MEIIKOE (IPH M3MEPEHUH NABJICHUS JKUIKOCTH) MM THIPABIHYECKUX MTpobOK (Ipu
V3MEPEHUN IABIICHUS raza);



—MarueTpaid (CoeNUHUTENRHBIE JHHUN) NODKHEI OBITh Nepel mpucoenHenueM npeobpazosareneit
TIIATSIBHO TPOAYTHI JJIS YMEHLIIEHHS BO3MOJKHOCTH 3arpsi3HEHHs IOJNOCTH TPUEMHUKA [aBJIEHHS
npeobpazoBarenei;

—TOCae IPUCOENMHEHHs npeodpaszoBaTelell clexyeT IPOBEPHTH MeCTa COENUHEHHH Ha
FePMETHIHOCTh MPH MaKCHMAaJbHOM pabodeM MM MaKCHMaJbHO IOMYCTHMOM HEepPEerpy30uHOM NaBlIeHHU
(He TpeBHIUAIOMIEM BEIHYHH, YKa3aHHBIX B Tabmuue 2). Cran maBneHus sa 15 MHUHYT HE IOIDKEH
IIPEBBIIATE 5 % OT II0JaBaeMOT0 NABJICHUS.

2210 Jlns wckmodeHHs ClOydaeB BO3HHKHOBEHHS OJIHOCTODOHHHX MEPErPY30K B IPOLECCE
OKCIUTyaTalluu npeoOpasoBaresell pa3sHOCTH JaBleHHH HeoOXOOMMO CTPOTO COOJIONATH ONpeIeIeHHYIO
[IOCJIEI0BATENIFHOCTD ONEPalMil Py BKIIOYEHHH IIpeobpa3oBares JaBileHusI B paboTy IpH HCHOIb30BAHIU
KjanagHoro 6yoxa (pucyHok 1):

1) saxpotite pentuny I, II u III, 11g dero moBepHHTE HX PYKOSTKE IO 9acOBOM cTpenke (TSI cO
CTOPOHEI COOTBETCTBYIOLIUX PYKOATOK) 10 yopa (Tooxenue A);

2) OTKpOHTe 3alOpHYIO apMaTypy, YCTAHOBICHHYIO HA TEXHOJOIMYECKOM OOOPYJOBaHHH, KaK B
KIUIFOCOBOM Y, TaK U B «KMHHYCOBOMY THHHSIX;

3) ypaBHANTE NaBIeHHE B «IITIOCOBOH» H «MHHYCOBOW» Kamepax, [UIs 9Yero IUIABHO IOBEPHHTE
pyxositku BenTuiied [ u Il ma 1,5-2 obopoTa mpoTus 9acoBoi crpenku. [locne 3TOro mpoBepsTe U, B Clydae
HE0OXOIUMOCTH, OTKOPPEKTUPYHTE BEIXOIHON CUIHAI;

4) nosepHUTE PyKOATKY BeHTHIL I 110 wacoBoii crpenke 70 yropa (monoxenue A);

5) TIOBEpHHUTE DPYKOSTKY BEHTHNI [ «IIOCOBOM» KaMepsl IPOTHB YacOBOM CTPENKH IO yIopa
(monoxenue B);

6) NOBEPHUTE DPYKOATKY BeHTHNS II «MHHYCOBOI» KaMepsl HpOTHB YacOBOW CTPENKd 1O YyIopa

(monoxxenue B).
OT cosamHUTENbLHLIX NWHKRA
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K paranky
Pucyrox 1 — Cxema wiranansoro 6moka

2.2.11  IlpeobGpasopareny OAKIIOUAIOTCS K HCTOYHUKY IHUTaHUs (COGMOas MOIIPHOCTD HCTOUHNKA
NUTaHKSA) ¥ TPHEMHEKY KOJNOBOTO CHIHANA COCAMHUTENBHBIMM [POBOJAMH JIHHHH CBI3H. (xema
NOJKIIOYEHH IpeoOpazoBartesiell MpuBeeHa B IPHUIOKeHnY B.

2.2.12  Tlocne TpaHCIOPTHPOBAHHUS B YCIOBHSX OTPHUATENBHBIX TEMIIEPATYp OKDPYXAMOIIEH Cpems!
MepBOe MOIKIIOYEHNE [peodpasoBaTenell K MCTOYHHKY 3JIEKTPONHTAHUS [OTYCKAETCS MOCHE BBIIEPIKKA
npeobpazoBaTernicll He MeHee 3 YacOB B HOPMANBHBIX VCIOBULX.

2.2.13  Kopmyc mnpeobpazoBaterns HOMKEH OBITh 3a3eMIIEH B COOTBETCTBHH ¢ TPeOOBAHHAMU
'OCT IEC 60079-14.

2.2.14  Tlomxmouenne npeobpasosaTenel K JHHNUE CBI3M W WCTOYHHKY NHUTAHUS OCYIIECTBIIETCS
xabeneM ¢ U30JLIMUEH ¥ YHCIOM MEJIHBIX [POBOIOB, COOTBETCTBYIOIIUM YHCIY IPOBONHHKOB B JIHHUH
casu (Hanpumep, KYOD® 4x0,35-250 TV 16-505.179-76). PexoMeniyemMoe ceyenne IpoBOIHUKOBR Kabers
ot 0,35 10 1,5 mm?.




2.2.15 Jinsa mpeobpazosateneit CIIB-SMART-Ex #eo0X01uMO TpOBEPUTE BRITIOIHEHUE TpeGOBaHTIA K
JIUHUH CBI3U!

— conpotusienue kadens: Rk < 20 Owm;

— &mxocTs Kabens: Cx < 0,04 Mx@;

— UHIYKTHBHOCTE Kabemst: Lk < 0,1 mI'H.

2.2.16 Ona CIB-SMART-Ex nomxHbl OBITh  BBITOJNHEHB! YCIOBHS B COOTBETCTBUU €
n. 12.2.5.1 TOCT IEC 60079-14:

- U<l

- L=<

- Co=2Ci+ CK;

— Lo>Li+ Lg.

2.2.17 PexoMeHIyeTcs BBIIONHATE JIMHUH CBS3H B BHJIC BUTOU NAphl B SKpaHe.

2.2.18 Ilpm OTCYTCTBHMM TIalbBaHMYECKOr0 pasleleHHs KaHAJIOB NuTaHus Ipeobpazopareseil
3a3eMJICHHE HArpy3KU JOIIYCKaeTCs TOIBKO CO CTOPOHBI McTouHMKa nuTanus (MIT).

2.2.19 Hacrpoiixa napaMeTpoB IpeodpazoBaTess MPOU3BOIUTCS COOTBETCTBIH ¢ [Ipuoxennem E.

2.3 Dxkcmimyartanus npeobpasosareeit

2.3.1 Oxcrtyaranust npeobpasoBaTeself MODKHA HPOM3BOIUTHECS € cobmoieHreM TpeGoBaHMi
I'OCT IEC 60079-17, riassr 3.4 IITO3BIL.

2.3.2  Bsox mpeobpasoBatesielf B SKCIUTyaTalHIO IIPOH3BOIUTCS IO AOKYMEHTAM, NPUHSTHIM Ha
IpeanpusTuu-rnoTpedurerne.

2.3.3 Oxcmyaranust npeobpasoBareniell ¢ MapkupoBkod «K»  JO/DKHA OPOU3BOINTHECS  C
cobmonenuem tpebopanuit [OCT 12.2.052, OCT 26-04-2158.

2.3.4  Ilpum skcmnmyaranuy peoOpa3oBaTeNy TOIDKHBI IIOJBEPrarThCs MEPUOJUYECKHM OCMOTPAM.
ITpu ocMoOTpe HEOOXOTUMO TTPOBEPHUTE:

—IIPOYHOCTh ¥ TEPMETHIHOCTE JIMHUH MOJIBOIA JABICHHUSL,

—YHCTOTY ITOJIOCTH ITO/IBOIA TaBICHUS;

—~HalEKHOCTh MOHTaXa (KperieHus ) npeobpa3oparenei;

—OTCYTCTBHE OOPHIBOB MM IOBPEXICHUS H3OIIMH COCTUHUTENBHBIX SIEKTPUUECKUX JIHHNHA.

Oxcnnyaranys npeodpa3opaTeself ¢ HapyIIeHHEeM YKa3aHHBIX TpeGOBaHui 3anpelaeTcs.

2.3.5 B mponecce sKCIUTyaTalldy CIEIYeT PEryJIIpHO MPOBEPSTH UHCTOTY IIONOCTH IOJBOIA
J@BJICHUS, a TaKKe HALEKHOCTEL DJIEKTPUYECKOTO COCNUHEHHS KOHTAKTORB, IETOCTHOCTE W CONMPOTHBIEHHE
JIAHUH CBS3K C HATPY3KOH.

2.3.6  OcMmOTp ¥ yCTpaHEHHE 3aMEHYEHHBIX HEJOCTATKOB JOJDKHBI ITPOU3BOMUTECS HPH OTCYTCTRUH
JAaBIEHHUS B Ta30BOM WM I'AIPaBIMYeCKOY THHUHN K OTKIIOUEHHOM 3JICKTPOTIHTAHH,

2377 B cnyuae HaxoruieHus KOHJEHCATa B COCHMHHUTENLHON JNHHUU (TIONOCTH W3MEPHUTEIBHOIO
O/0Ka) ¥ HEBO3MOXHOCTH CJIHMBa KOHJEHcaTa 0e3 [eMOHTaxa mpeobpaszopareneit Heo6XoIUMO
JNEMOHTHPOBATL IpeoOpa3oBaTeNny, X CIHTH KOHJIEHCAT, IOCIE Yero BHOBL IMPOU3BECTH MOHTAXK
npeobpasopareneil. JleMOHTa)X W MOHTaX IpeobpasoBarenedf clefayeT NPOU3BOMUTL ¢ COOIIONEHHEM
TpeboraHui pazzena 2 HACTOSINETO JOKYMEHTA.

2.3.8  XapaxTepHBIE HEHCIPABHOCTH U METOMB! X YCTPAHEHHs NPpUBENeHE! B Tabmuue 15.

Tabnumna 15— XapakrepHbie HEUCTIPABHOCTH ¥ METO/IBI UX YCTPaHEHMUS

HeucnpasHocTs Hpusmaa Meton yerpanenus

OO6peie B muHKK nuTepdeiica win B

O Hality 1 yeTpanuts 00pbIB

1 Brixomuo# curnan

KopoTkoe 3aMbIKaHuE B JIHHNAH
OTCYTCTBYET

. Hality u yoTpaHuTh 3aMbikaHve
uHTepdefica Uik B LIETIY NUTAHUS.

Hwusxoe HalpssxeHue ITHTaHus. IIposepeTe 1, 6CIIK HYXKHO, OTperyiupyiire

Hapymeﬂa FEPpMETHUYHOCTE B JIMHNK

Haltty y yeTpaHuTs He repMEeETHYHOCTS
[TOJIRO/A NaBJIeHHs

7 Brixonuo# curnan

Hecrabunen

OKUCTEHEB! KOHTAKTHLIE HOREDXHOCTH OTKIIIOUHTE NTHTAHKE, OCBO60,Z[HTE; HOCTYIT K
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KOHTaKTHBIM MOBEDXHOCTAM. OYMCTUTE KOHTAKThI

3 BrixomHoM cursai He
COOTBETCTBYET 3aaHHbiM| HeucnpaBHOCTE B OJI0Ke SHEKTPOHUKY
rapaMerpam

Bossparure npeobpasopaTesns /i 3aMEHBI WITH
pemMoHTa

3 TEXHHUYECKOE OBCJIYXUBAHUE

3.1 Ilpu BpmyCKE C NPeANpHATHA-U3TOTOBHTENS INpeoOpa3oBaTeNli HACTPAMBAIOTCS HA BEPXHHUM
fIpesieNl U3MEPEHUS JaBJIECHMs, DU 3TOM HIDKHHN Ipeferl HW3MEpEeHHs NaBJeHWS paBeH HYIIO IS BCEX
npeobpazopareielf, KpoMe rpeobpaszoBarereil JaBIeHHI-PA3PEKESHU.

Jlna MHOTOIpe/enbHBIX IpeobpasoBatesell BO3MOXKHO M3MEHEHHE BEPXHETO IpEelea H3MEPSIEMOro
JaBICHUS C TIOMOINBIO MOIY/s HHIMKaLuH B cooTBeTcTBHH ¢ llpunoxenmem E. Ilocnme mepectpoiixu
IIPOM3BECTH 3aIIUCh B IIACIIOPTE O IPOU3BEIEHHOM JICHCTBIH,

3.2 ViHTepBan MexIy MOBepKaMu 5 JIeT.

Ileproauyeckol TmoBepke MOTYT He IOIBEprathcs npeobpa3oBaTeNd, HAXOIIIIUecs Ha IIHTEILHOM
XpaHEHHHU (KOHCEPBaIUH).

3.3 Merposorudeckue XapakTepHCTHKY IIpeobpasopaTeniell B TeUeHe HHTEpBAa MEXIY IIOBEPKAMU
COOTBETCTBYIOT JOKyMEHTaM O IIOBEpPKE ¢ y4ETOM IoKaszaresell OGe3oTkasHocTy npeobpasoBateiell u mpu
YCIOBHHK COOMIONEHHS HOTpeduTeNeM IPaBUII XPAaHEHHUS, TPAHCTIOPTHPOBAHKS U SKCILTyaTalllH, YKa3aHHbIX
B HACTOSIIEM PYKOBOJICTBE IT0 SKCILTYyaTAIHH.

3.4 Ilosepka mpeobpasoBarenel OCYINECTBISIETCS B COOTBETCTBUM ¢  jgokymentom: «[CH.
ITpeoGpazosarenu paenenus m3mMeputensasie CIIB-SMART. Meroauka mosepxm» MIT 95-221-2013,
yTBepxkaeEHEIM OI'VIT « YHUMM» B 2015 1.

3.5 PerymupoBka

3.5.1 Perynuposka u mnepecTpolika [IHAaNa30HOB H3MepeHHs IpeobpasoBaresieldl MPOU3BOAUTCI C
MIOMONIBIO MOMYJISI MHAMKALMKH B COOTBETCTBHE ¢ Ilpmnoxenumem E wim MUCTAaHIHOHHO NpH TOMOIIN
YIPaBIAIOIIETO YCTPORCTBa, MoAAepKuBatomero npotoxos ModBus RTU.

3.6 Mepsl be3omacHocTH

3.6.1 Ilo cmocofy 3zammThl uengoBeka OT IOPAKEHHS OJIEKTPHYUECKUM TOKOM MPEOBpasoBaTen
otHOCcATCA K kinacey «IIIy mo 'OCT 12.2.007.0.

3.6.2 K pabote ¢ npeoGpa3oBaTesIMy JONYCKAIOTCS JIHNA, ATTeCTOBAHHEIE sl paboThl ¢ COCyIaMu
[I0]1 IaBJIEHHUEM, TPOIUEIIne IpoBepKy 3HaHuH «[IpaBuil TeXHHYECKOH SKCIUTYaTAINH 3IeKTPOYCTaAHOBOK
notpeburenetty (ITT33I1) n «MexoTpacnerslx npasui 1o oxpae tpyaa ([Ipasun Gesomacnoctu) mpu
OKCIIyaraly snextpoycranosox» (IIOT P M-016-2001 PJI 153-34.0-03.150-00), wmeromme mpaso
paborats ¢ snexTpoycraHoBKaMmu HampsxerumeM 1o 1000 B u mpomemmiue WHCTPYKTaX 110 TEXHHKE
6E30IacHOCTH.

3.6.3 Texmmueckoe oOciy)uBanue npeolpasoBarenelf NOIKHOG TPOH3BOIUTECS € COBIIONCHHEM
tpedosanuit 'OCT IEC 60079-17, rnaser 3.4 TITO3BTL

3.6.4 3ameHy, IPHCOEIUHEHHE U OTCOCJMHEHUE NpeobpazoBartenell 0T Marucrpaiel, IOIBOISIIIX
J@BJICHUE, CIEIYeT IMPOU3BOAUTE MOpPHU OTCYTCTBHM [ABJICHWS B MarucTpalisx H OTKIHOYEHHOM
3JIEKTPUYECKOM TTHTAHNH.

4 TEKVIIUU PEMOHT

4.1 [IpeoGpasoBarens, g KOTOPHIX BELIBICHO HECOOTBETCTBHE NAPaMETPOB, YKA3aHHBIX B
STUKETKE (I1aCopTe) ¥ KOMILIEKTHOCTH 1.3 HpPH IMPOBEAEHHUN BXOIHOTO KOHTPOJS WIIM IPYU SKCIUTyaTalyy,
HaMpaBJsIIOTCA Ha IPeANpUSTUE-U3TOTOBHTETD.



4.2 3ampemaercs BHE NPeNIPUATHSI-U3TOTOBHUTENs pasbupats mpeobpa3oBaTenu, IIPOBOIUTE
Z0pabOTKy MOHTZ)Ka, a TaloKe IIPOM3BOAUTH 3aMEHY SJIEKTPOHHBIX KOMIIOHEHTOB, HYYBCTBHTEIBHOIO
3IIEMEHTA.

5 OBECHEYEHHUE B3PLIBO3AINUIEHHOCTH

BapesozamuménHocTs npeobpasosareneit CIB-SMART-Exd o6ecnieunBaercs BLIIONHEHAEM OOIIHX
TpeboBaHii K B3pBIBO3AIMIEHHOMY sneKTpoobopymosammio mo TP TC 012/2011, T'OCT 31610.0,
['OCT IEC 60079-14, rmaeer 7.3 IIYD wu tpeGoBanmil K B3pLIBO3AINMIIEHHOMY OOOPYIOBAHHIO C
B3PLIBO3ALIUTON BUAA «B3pBIBOHENIpoHMIIaeMas o6osouka «d» mo 'OCT IEC 60079-1.

Bsprisosamuménnocts npeobpazopareneit CIAB-SMART-Ex obecrieunBaeTcs BHIIOIHEHUEM OOMIUX
TpeboBaHHHM K B3pPBHIBO3AIMINEHHOMY astekTpoobopynosammio mo TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, I'OCT P 52350.14, rmase 7.3 IIYD u TpebGoBanuif K B3PBIBO3ALIUIIEHHOMY
00OpPYIOBaHMIO C B3PBIBO3ALIMTON BH/a «HCKpobe3onacHas aiekrprdeckas rerns «ia» no I'OCT 31610.11.

Bspeisosamuménsocts  npeodpasosateneii CJB-SMART-Exdia ofecrieunBaercsl BBIIOTHEHHEM
obmmx  TpeOoBaHMH K  B3PLIBO3AIMIIEHHOMY  ayekTpoobopymosammio mo TP TC 012/2011,
'OCT 31610.0, T'OCT IEC 60079-14, rmaer 7.3 JIYD wu TtpeGoBamHuif K B3PHIBO3AIIMIIEHHOMY
00OpyIOBaHMIO C B3DBIBO3AIMMTON BHJA «B3PHIBOHENpOHHIAeMas o0ojouka «d», wuCkpoGesomacHas
snexrprdeckas uens «ia no FOCT IEC 60079-1, TOCT 31610.11.

5.1 Cpenctra B3prIBO3AMUTE! IpeoGpazoBaTeei

5.1.1 Bspsozammra npeobpazosateneit CJIB-SMART-Exd (Exdia) o6ecrmeduBaercss BHIOM
B3PBIBO3AIIMTEL  «B3pBIBOHENpOHKUaeMas obonodxa «d» mo ['OCTIEC 60079-1 wu pocruraercs
3aKTFOYCHUEM 3JIEKTPUYECKHX Lenel npeobpaszoBaTenel! BO B3PBIBOHEIPOHHIIAEMYIO 00OJIOUKY, KOTOpast
BBIICPIKUBACT JAaBICHHUE B3PbIBAa U HCKIIFOYAET Iepeady B3pPBIBa B OKPYKAIOIIYIO B3PBHIBOOIACHYIO CPELY.
ITpounocts obonouku mposepsercs ucmbtanusMu 1o ['OCT 31610.0 uw TOCT IEC 60079-1, npu stom
Kaxxaas o0oJoUKa ITOABEPracTcs HCHBITAHWSAM MMHeBMaThueckum pasienuem 1,5 + 0,1 Mlla B Teuenue
BPEMEHMU, JOCTATOYHOIO JJI OCMOTpa, HO He MeHee 10 + 2 ¢.

5.1.2  Ilutanwme npeoOpazosareneit CIAB-SMART-Ex (Exdia) Z0/DKHO OCYIIECTBIATHECS OT 6apbepoB
OesomacHocTn, OJOKOB IHMTaHHA C BEIXOJZHBIME HCKPOOE3ONACHBIMHU UEHsIMH €  [apaMeTpamu
Uo <24 B, o <100 mA, Co > 0,1 Mx®D, Lo > 0,3 MI'H, uMerOIux cepTH(HUKAT COOTBETCTRHSL.

513 B  mpeobpazopatenax  CIB-SMART-Ex  (Exdia) ypoBens  B3PBIBOGE3OIACHOCTH
obecreunsaercss B coorerctBuy ¢ ['OCT 31610.11 wucmonezoBanmeM ONOKUPYIOMMKX — JHOJOB,
OTpaHuYeHHEM HaIlpKEHHS ¢ IOMOIIBIO CTAOMIHUTPOHOB, OTPaHIYHBAIONINX HANPOKEHHE 10 GE30I1aCHOr0
3HAYCHHUs, OrPaHMWYCHWEM HOMHUHAIOB HCHONL3YEMBIX EMKOCTEH, OrpaHHYEHHEM TEeMIIEPaTyphl
IIOBEPXHOCTH KOMIIOHEHTOB 10 Temueparypsl Meree 80°C mis temmepatyproro kiacca T35, 70 °C mnsa
TemieparypHoro  kmacca 16,  repMeTH3aupedl  MOBEPXHOCTH  2JIEMEHTOB,  OOECIIEUMBAIOLIX
HCKpOOE30TacHOCTs KOMIIAYHAOM TONmuHOE Gomee 1,5 MM ¢ Teroctoiikocteio Oomee 200 °C.
Iposopunxu mmwHOH Gonee 50 MM 3aKperieHs! U 3adukcHpoBansl KomrayaaoM. [IpeobpazosaTeny uMeroT
CTENEHE 3ALIKTH OT BHEIUHNX BozaehcTauil IP54, [P67 o 'OCT 14254,

5.1.4 DOnexrpuyeckas  uckpobesomacHocTs — mpeobpasomarenedt  CIIB-SMART-Ex  (Exdia)
obecnieunBaeTcd OTPaHUYEHHEM DPACCTOSHHS 110 [IOBEPXHOCTH ILIACTMACCOBON o60m0uxy oT Haubolee
YIATEHHBIX TOYEK [0 3a3eMIIEHHBIX MeTammndeckux Jactelt B cootBetcrBum ¢ [ OCT 31613 ue Gonee uem
50 mm. Ha xopmyce npeobpazoBaTeleffl HMEIOTCS 3a3eMILTIOMMI 3akHM W 3HAK 3a3€MIEHHS 10
I'OCT IEC 60079-14, TOCT P 52350.14.

5.1.5 CIB-SMART-Exd (Ex), (Exdia) He HMEIOT 3JEMEHTOB, WCKPSIINX WM [TOIBEPKEHHBIX
narpesy cabmue 80 °C s teMueparyproro xacca 15, caeiue 70 °C i remiieparyproro xiacca 16.

5.1.6  Temmepatypa B MecTe BBOJa Kabens He npessiraet 70 °C st T5 u 60 °C mis T6, B xopermke
pasjenxu (B Mecrte paspeTpieHus Kabens/mpoponos) He npessinaet 80 °C mus TS5 u 70 °C nns T6 npu
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MaKCHMaTbHOW TeMiiepatype oxpyxaromel cpexsi 70 °C mis temmeparyproro ximacca 15, 60 °C s
TeMIIepaTypHoro kiacca T6.

5.1.7 Cronopenue pe3bOOBBIX COSNHHEHIM TTPOU3BOIUTCA:

— KabenpHOTO BBOJA W 3ariylIKH — HA NOPEANpPUSTHH-H3OTOBUTENE IE€PMETHKOM, HMEIOIIEM
TEMIIEPATYPHYIO CTa0UIBHOCTE;

— KPBIIIEK — IIPU MOHTa)K€ Ha MECTE 3KCIUIyaTallid — CTOIIOPHBIMY BHHTAMY C IIOMOUPOBOYHEIMY
YariKamuy;

— TOKOBEIYIIME U 3a3eMJIIIOMNHN 30KUMBI — MPYKUHHBIMY makbamu;

— COCIMHEHUs C IIPUEMHHKOM JaBJIeHHs — I0CJIe IIOBOPOTa KOPIIyca peobpa3oBaTesis OTHOCHTEILHO
IpUEeMHUKA JaBJICHUSA BHHTOM (IIOBOPOT KOPITyca BO3MOXKEH Ha yroJ npubmusurensuo 400°, yroi mpu 5ToM
OI'paHUYCH YCTAHOBOYHBIM BHHTOM, EPEMEIIAIOIIEMCS B KaHAaBKe KOPITyca U 0DeCIIeYnBalOIEM B KpaliHeM
IIOJIOKEHUN HE MeHee 5 ITOJIHAIX BUTKOB Pe3b0Bl, HAXOIIAXCS B 3AlCIUICHNH);

— XO0JI yCTaHOBOYHOI'O BUHTA OTPaHUYEH MapKUPOBOUHOH TabIMIKOL.

5.1.8 Ilosepxmoctm oOo3HaweHB! ciI0BOM «B3pem» (tomeko mis CIB-SMART-Exd (Exdia)) c
ykazanueM jomyckaeMpix 1o 'OCT IEC 60079-1 mapamerpoB B3pHIBO3AIIMTHLI MHHHUMAILHOM OCEBOH
JUIAHB! pe3bOBI, INara pes3bObl, YHCIa NONHBIX HENPEPBIBHBIX HEMOBPEXIAEMBIX HHUTOK (He MeHee 5) B
3aleIUICHHY B3PHIBOHETIPOHHUIIAEMOT0 pPE3OOBOr0 COEHMHEHUS, IIMPUHBI U JUIMHBI LIeNH. BCe BHHTEHI
3aCTONOPEHBI COCTABOM, O0JIATai0NIIM TEPMUIECKOH CTabUIBHOCTEIO.

5.1.9 Ha rabnuuxax, DpUKpeIIeHHBIX K obonouke npeobpasosareneit CAB-SMART-Exd, HaneceHa
MapKHpPOBKa:

— HaHMEHOBAHWE CTPAHBL, 1€ H3TOTOBIEHO TEXHIIECKOE CPEICTRO;

— TOBApHBIA 3HAK HJIM HAUMEHOBAHHE MPEIPUS THI-U3TOTOBHTENS;

— Ha¥MEeHOBaHHE U (WJM) TUI Ipeobpazopareeii;

~ MapKupoBka B3peBozamuthl «1Ex db IIC T6...T5 Gb X» obo3HaueHue oprana mno ceptTudGukanuy,
HOMeEp cepTudUKaTa;

'~ — CHeNHaIbHBIM 3HAK B3PBIBOGE30MACHOCTH;

— zmanasoH padouux temmeparyp: —61°C <t, <+70°C mna TS, —61°C < t, <+60°C msa T6;

~ CTEHNeHEb 3allUThI OT BHEUIHWX BozaetcTeui IP67 o N'OCT 14254;

— TOPSNKOBBIA (3aBOJACKOM) HOMEp mpeoOpa3oBaTeNefl 110 cucTeMe HyMepauuy [IpealprsTys-
HM3TOTOBUTEIS;

— Jarta U3rOTOBJICHUSL.

5.1.10 Ha rtabnuukax, NpEKpemIeHHBX K obosouke npeobpasosateneli CIB-SMART-Ex Hamecena
MapKUPOBKa:

— HaMMEHOBAHHE CTPAHBL, TIE H3TOTOBIEHO TEXHUYECKOE CPEJICTRO;

— TOBapHLIY 3HAK WM HaUMEHOBAHME PN PHSTHSI-U3TOTOBUTEIS,

— HaWMEHOBaHWE U (MJIM) THUII npeodpa3onaTeseil;

— Mapkuposka B3pbigosamutel «0Ex ia IIC T6..T5 Ga X», obo3naueHne oprasa 1o cepTu(GUKALNY,
HOMED CepTH(PUKATA;

~ CIEHHANBHBIA 3HaK B3PRIBOOE30OMACHOCTH;

~ Juanason pabounx temueparyp: —61°C <ty <+70°C s TS5, ~61°C <ty <+60°C ma T6;

HanpsbxeHue nutanus: U; <24 B,

tox: £ <100 MA,

gvrocts: (3 <10 5d,

uHAYKTURHOCTE: L; < 0,3 MIH,
notpebisemas MomuocTs: P < 0,25 Br;

— CTETEHE 3alllUThl OT BHEINHUX Bo3neHcTrui P54 ww [P 67 no 'OCT 14254;

— TOPSAKOBBIA (32BOJCKOW) HOMep npeobpaszoBarenied [0 CHCTEMe HYMEPAUWH [IpeipUsSThs -
V3TOTOBHTENS,

— JaTa M3TOTORJICHU.

5.1.11 Ha Ttabnugkax, NOpuKperuieHHeIX K o6onouxe mpeobpasosarencit CJIB-SMART-Exdia
HaHeceHa MapKUpOBKa:



— HauMEHOBAHWE CTPAHBL, II€ U3TOTOBICHO TEXHHISCKOE CPEICTBO;

— TOBapHBIN 3HAK WJIH HaUMEHOBAHUE NIPEIIPUITH-H3TOTOBUTEIISL,

—~ HapMeHOBaHue W (MJIN) TUI IpeobpasoBarenei;

— MapkupoBKa B3peBosamuTel «0Ex db+ia IIC T6..T5 Ga X», obo3mauenue oprasa I1o
cepTH(UKaKU, HOMEp cepTu(hHKara;

— CHeLUuaTIbHBIH 3HaK B3PBIBOOE30MACHOCTH;

— IuanasoH pabodux Temuepatyp: —61°C <ty <+70°C mua T5, —61°C <ty <+60°C s T6,

Hanpsokenue nuranus: U; <24 B,

tox: ; <100 MA,

&mxocte: C; <10 5D,

UHIYKTUBHOCTE: L; < 0,3 mI'H,
notpedisieMas MoImHocTh: P; < 0,25 Br;

— CTEIEHb 3allMTHI OT BHeIHUX Bo3aeiicTBult IP54 wmu IP 67 mo T'OCT 14254;

— IOPSIOKOBBIA (3aBOJCKON) HOMep IpeoOpaszoBaTelell IO CHCTEME HYMEpAIWU T[PEXIpPUSITHS-
HM3TOTOBUTEJLS,

- JaTa U3TOTOBIICHHUS.

5.1.12 @puxumonnas HCKpoOe30NnacHOCTs IpeobpasoBarenedt oGecreynBacTcs NPHMEHEHHEM UL
U3rOTOBJIEHHS JeTallell O0OJIOYKH CIUIABOB C COJepiKaHweM Marums He Gosee 7,5% B COOTBETCTBHH C
tpedosarusamu 'OCT 31610.0.

5.1.13 SnextpocraTuyeckast HCKPOOE30I1acHOCTE npeobpazoBaTeneit CIB-SMART-Ex,
CIIB-SMART-Exd u SMART-Exdia obecrieunBaercsi W3rOTOBIEHHEM HAPYKHBIX dacTell OGONOUKH W3
METANIMYECKHX MAaTEPHAIOB H OTpaHHYEeHHEM UIOIIEIU CTEKIAa CMOTPOBOro okHa 10 100cM? H IIOCTOSHHBIM
3a3eMIIeHHeM 000JI0UKH Tpeobpasopareie.

5.1.14 BspoiBosamuinenHele KaOelbHbIE BBOJIBI JOJDKHBI HMETH MApPKUPOBKY B3DBIBO3AINUTEI
ExdlICU/ExellU/ExiallCU u jpomksbl OBITH CepTH(QHIUPOBAHBI B yCTAHOBJIEHHOM MOpSAKE Ha
cootsercTBue Tpeboanusm I OCT IEC 60079-1.

5.1.15 B3phIBO3aIIUINEHHBIE  3arTyLIKA JOJDKHBI  UMETH MapKUPOBKY B3PBIBO3AIITUTEI
ExdIICU/ExellU. 3arnymka noypkaa cooTBeTCTBOBaTE Tpebosanusm I'OCT IEC 60079-1.

5.1.16 IlpemynpenurensHas Hagmuck: «Bo B3peIBoOmacHO# arMmocepe OTKpBIBATH, OTKIIOUHE OT
cetul» mHamocuTcs Ha o0e kpeumku npeobpasosarenst CJIB-SMART-Ex, CJIB-SMART-Exd wu
CIB-SMART-Exdia.

5.2 ObecrieyeHune B3pBIBO3ANIUINEHHOCTH IPYH MOHTAXKE

5.2.1 VYcramoska mnpeobpaszopareneit CJIB-SMART-Ex, CJIB-SMART-Exd u SMART-Exdia
JOJDKHA TPOU3BOJUTECS B COOTBETCTBHH CO CXEMOH OJEKTPHYECKOH coenuHeHuidl (pucymox [I.1
npuroxenust I[), pyxosoncTeoM 1o sxcnnyaramuu AIBP.406239.001-16 P3 ¢ cobmonenunem tpebopanuit
riassl 3.4 «IIpaBun TEXHWYECKOH JKCIUIyaTallMyl SIEKIPOYCTaHOBOK motpeburelnetty, «MexoTpacieBsx
MpaBWyI [0 OXpare Tpyha (IpaBui 0e30MacHOCTH) MPH IKCIuTyaTanuu snekrpoycranosok (IIOT P M-016-
2001/P]1153-34.0-03.150-00)», rmaset 7.3 TIV3, TOCT IEC 60079-14 u T'OCT P 52350.14.

52.2 Ilepexn wmontaxxom CIB-SMART-Ex, CIB-SMART-Exd u SMART-Exdia meobxomumo
HIPOBEPHUTE:

— HCIPaBHOCTE 000I0UKY ITpeobpa3zoBareseil u aieMenToB KabelpHOTo BBOIA,

— HaJIi9He MAPKUPOBKY B3PBIBO3AILMTEL, COOTBETCTRUE €€ KIIACCY B3PBIBOOIIACHON 30HBL;

— COCTOSIHHE ¥ HAJEXHOCTh 3aBHHYHBIHHS 3JIEKTPUUYECKAX KOHTAKTHBIX COENUHEHMN, HAMYUE BCEX
KPEIENHBIX 37eMeHTOR (60NTOB, raek, maib u T.1.);

~ COCTOSHHE 3JIEMEHTOB 3a3EMIICHUS.

5.2.3 Jina CIAB- SMART-Ex (Exdia) IOTOTHUTENHHO IPOBEPATE:

—  BBIXOJIHbIC NapaMeTprl HeKpobesonacHbixX Hernell GIoKoB ruTanvs, 6apbepos 0E30IIaCHOCTH,

—  [dapaMeTpHI JIMHWHU CBA3U:

- conpoTurienue: Rx < 20 Owm;

- gmrocts: Ck < 0,04 Mx®;
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- WEAYKTHRHOCTE: Lk < 0,1 ml'n.

5.2.4 Mownrax npeobpasoBareneil ToKeH OBITH BBITOJHEH B COOTBETCTBUH CO CXEMOM TPUIIOKEHHA
JI. IIpu MOHTa)Ke HCIIOIb30BaTh Kabellb, COOTBETCTRYIOIILI YCTAHOBIEHHOMY KabelbHOMY BBOAY.

5.2.5 KppIlIKy 1OCNie YCTAHOBKH U OKOHYATEIBHOTO MOHTa)Ka JODKHBI OBITH NPENOXpaHeHbl OT
OTBHHYMBAHKS YCTAHOBKOH CTONOPHBIX BUHTOB C TIIOMOUPOBOYHBIMY YaIIKAMY.

5.2.6 Iloxcrpolika HavalnbHOIO CHIHAZa IIpeoOpa3oBaTess BO B3PLIBOOMACHOM Cpele MOXKET OBITh
BBINOJIHEHA 10 HmuppoBoMy HHTepdelcy ycTpoiicTBoM, paboTaromuM 10 npotokoidy ModBus RTU,
PAacToNO KeHHbBIM BO B3pHIBOOE30MACHOH 30HE.

5.3 ObecniedeHne B3pHIBO3AINUIIEHHOCTH IPH SKCILTyaTAlUK

5.3.1 Bkcmyaranus npeodpasosateneii CIAB-SMART-Exd momksa NpoU3BOAMTECS B COOTBETCTBHU
¢ tpeboparuamu AI'bP.406239.001-16 PD, TOCT IEC 60079-17, rnasm 3.4 IIT23TL.

5.3.2 Oxcmutyaranus npeobpazosaterneit CJIB-SMART-Ex [ospKHa NPOUSBOIUTECS B COOTBETCTBHH €
tpebosanuamu AI'BP.406239.001-16PD, 'OCT IEC 60079-17, TOCT IEC 60079-17, I'OCT 30852.18,
I'OCT 31610.19, rnaser 3.4 TITD3II.

5.3.3 Okcmyaranus npeobpasosatenett CAB-SMART-Exdia 1omKHa DPOU3BOIUTLECS B COOTBETCTBHH
¢ tpeboBanmsamu  AI'BP.406239.001-16 P32, TI'OCT IEC 60079-17, rmaesr 3.4 TITODBIl B uwactu
«B3pLIBOHENpPOHHNaeMas obonouka «d» u Tpebomanusm ['OCT IEC 60079-17, I'OCT 30852.18,
I'OCT 31610.19 B wacTu «ucKpoGE30MACHAS STIEKTPUYECKAS LIEME «ia»

5.3.4 Iuranue npeobpasosartenelt CIAB-SMART-Ex (Exdia) DODKHO OCYIIECTBIATLCS OT 6aphepoB
OesonacHocTH, ONOKOB HHTAHHS C HCKPOOE30MACHBIMH OJEKTPHYECKHMH BBIXOINHBIMM LEISIMH  C
napamerpamu Up <24 B, Iy <100 MA, Cp > 10 5®, Ly > 0,3 MI'H, uMmeronmmy cepTuGUKaT COOTBETCTBHUSL.
[Tapamerper nunun cBsasu s npeobpaszopareneit CHAB-SMART-EX HOMKHBI YAOBIETBOPATE CIELYIOIIUM
TpeOOBaHHSIM !

- conporusenue R <20 Owm;

- émxocth Ck < 0,04 Mx@;

- HHAYKTUBHOCTE Lx < 0,1 mMI'H.

5.3.5 Ilpw nepuoam4eckux ocMOTpax IpeobpasoBarereli 0coboe BHUMAHNE CHeAyeT 00pamars Ha:

—  OTCYTCTBHE OOPBIBOB WJIH NMOBPEXICHUS H3OIANNN COSOUHUTENLHOIO Kades;

-~  HCIPaBHOE COCTOAHHUE 000NI0UKY npeobpazopareeil;

—  COCTOSIHWE KOHTAKTHBIX COEIMHEHUY BHYTPH KOpIIyca npeobpa3oBaress W YIUIOTHEHUS Kabeid;

—  BBIXOJHBIE TIapaMeTphl HCKPOOE30NacHBIX Hemel OIOKOB MUTAHNUS, MAPKUPOBKH B3DLIBO3AINUTEL U
ApexynpeuTeIbHBIX HATITHCEN,

53.6  Oxciuyarauus InpeoOpasoBaTenell JaBNEHHS C HOBPEKICHHSMU U HEHCHPAaBHOCTAMH
3amperyaercs.

53.7  CoenuuutensHell Kabemb # CHOCO0 €ro W3ONAIMH BO B3PLIBOONACHON 30HE IOIDKHEI
cooTBeTCTBOBATE Tpebopanusm 1. 7.3 [TV 3, TOCT IEC 60079-14, T'OCT P 52350.14.

5.4 O6GecrieueHne B3PEIBO3AIMUINERHOCTH IPH PEMOHTE

5.4.1 Pemonr npeobpazoparesiell, kacaromuics cpeicTB B3PhIBO3AMINTEL, MOJIKEH MPOM3BONATRECS Ha
IPEIPUATHH-H3rOTOBUTENE B cootneTcTry ¢ PII 16.407, FOCT 30852.18, T'OCT 31610.19.

6 XPAHEHME

6.1 Xpanemne mpeoGpazopaTenell NO/DKHO OCYINECTBIATHCS B YNAKOBAHHOM BHAE B 3aKPBITHIX
FIOMEIIEHHIX (XPaHuInIax ).
6.2 JlomycKaroTes cIeIyIoIIne YCIOBHSI XPaHeH s
—TeMieparypa Bo3ayxa ot muryc 50 no moc 50 °C;
— OTHOCHUTEIILHAS BIAKHOCTH BO3AyXa 110 98 % upu Temmeparype 35 °C.

o
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6.3 Bosiyx B NOMELIEHHH I XPaHEHHS HE JOJDKEH CONEPKATH MapoB KUCIOT, menouell U JApyrux
XUMHYECKUX arpeCCHBHBIX CMeceH.

6.4 Vcnosus xpaHeHIs Ipeobpaszosaterneit 6e3 yrnakosku — «1» no IT'OCT 15150.

6.5 Koncepparms npeobpazoBareeit JOJDKHA COOTBETCTBOBATH BapUaHTY 3aIIHUTEL
B3-10mo I'OCT 9.014.

7 TPAHCIIOPTHPOBAHUE

7.1 TpaHCnOpTUPOBAaHHE B YACTH BO3MEHCTBHS KIHMATHYECKUX (HAaKTOPOB BHEIIHEH CPEIB! JOIIKHO
coorerctBoBarh rpymnme 4 (OK2) mo I'OCT 15150, a B wacTH Bo3melcTBHS MeXaHHYECKHX (AKTOPOB
JOJIKHO COOTBETCTBOBATE yenoBusam JI mo I'OCT 23216.

7.2 TpascriopTupoBaHHE JODKHO IPOH3BONUTECS B  YINAKOBKE PEANPHATHSI-H3TOTOBHTEILL.
Homyckaercs: TpaHCIOPTHPOBATh Ipeobpa3oBaTed BCEMH BHIAaMH HA3eMHOTO W BOJHOTO TPAHCIOPTA HA
no0Ble  PACCTOSHAS C COOMIONEHHEM TIPABWIL, YTBEPIKIEHHBIX COOTBETCTBYEOIIMMY TPAHCIOPTHBIMH
BEJIOMCTBaMH.

8 VTHIM3ALIVISL

Yrunuzanus npeobpazopaTesielf MPOM3BONHUTICS B IODSAKE, YCTAHOBIEHHOM HA MPENPUITHH-
rnoTpedurene.

9 T'APAHTUM U3IOTOBUTEJIA

9.1 TlocTaBm¥K (U3rOTOBMTENL) TapaHTHPYeT COOTBETCTBHE mnpeobpasoBartenell TpeGOBaHHSM
TEXHUYECKUX YCNOBUH 1pu coOmOmeHHH TNOTpebUTeNneM YCIOBHN SKCITyaTaluy (IpEMEHEHIs),
TPaAHCIIOPTUPOBAHNA, XPaHEHHUS H MOHTAXAa, YCTAHOBJICHHBIX B HACTOSIIEM PD.

9.2 TapanTu#HBIA CPOK IKCILTyaTaluy npeobpasoBaTesiel 3 (Tpu) roja ¢ MOMEHTA (IAThl) IPUEMKH
1peoOpazoBaTesis, YKa3aHHOTO B STHKETKE.

9.3 Tapantusa He pacmpocTpaHseTcss Ha IpeoOpa3oBaTeNy, MOJBEPriulnecs JEOOLIM ITOCTOPOHHHM
BMEIaTeNbCTBaM B KOHCTPYKILHUIO NIpeodpasoBaTenell MK IMEIOIIX BHEITHUE TOBPEKIEHUS.

9.4 Tapautus HE  pacHpoOCTpaHSEeTCS  HA  DJIEKTPUYECKHM  COEIMHWTENb,  MOHTAXKHBIE,
YIUIOTHUTETBHBIE, 3ALIUTHEIE U APYIHe H3LEIH, IIOCTaBIsIEMBbIE C IPpeo0pa3oBaTelsMu.

9.5 I'apantuiinoe o0ciy)KuBaHHE IPOU3BOIUTCT NIPEINIPHITHEM-H3TOTOBHTENEM. [L0CTrapanTHITHbI
PEMOHT npeobpasoBartenielt IIPOU3BOINTCS 10 OTAETBEHOMY OIOBOPY.

10 CBEIEHIA O CEPTUOHKALIHU

10.1 Tun npeobpasosareneif napnenus m3meputensabix CIOB-SMART, momaduxanuii 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 sapeructpupoBa B ['0CYNapCTBEHHOM pEECTPE CPENCTB H3MEPEHHH
ron Ne 61935-15 u nomymieH x npumMeHeHno B Poccuiickoit Mesepanuu.

10.2 Tun npeobpaszopateneil napnerus m3MmepnTensusix CHB-SMART, mMomuduxanumit 1041, 1050,
1051, 2050, 1060, 1061, 2060, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 2170, 1341, 1350, 1351,
2350 sapeructpuposas B ['0CyIapCTBEHHOM peecTpe CPeicTs uaMepenuit oy _No 61936-15 u momymieH x
npuMeHeHnIo B Pocculickoft ®enepanun.



punoxenue A
(obs3arenpHOE)

CrpyxTypHas cxema ycinoBHOro obo3uavenus npeobpaszosateneit nasnenus CJIB ~SMART

CIB - SMART —Exd - 11 - 1430 - K~ 01 - OP - DI11 — t10 — 015 — 40 x[1a — 25 — RS485

1 2 3 4 5 6 7 8 9 10 11 12 13
K02 -II-H - AI'BP.406239.010TY
14 15 1617 18

1. Haumenosanue uzmesnus.

2. ObosHaueHue B3pbIBO3AIIMIEHHOTO HeronHeHks Exd ¢ BUIOM B3pbIBO3ALIMTB «B3PHIBOHENPOHMIAEMAs
obonouyka «d» ¢ mapkupoBko# 1o B3peiosaumre «1Ex db IIC T6..T5 Gb X» no TP TC 012/2011,
I'OCT 31610.0, F'OCT IEC 60079-1.

O6ozHaueHre B3PBLIBO3AIUMIIEHHOrO HCIHONHEHHS EX ¢ BHIOM B3pbIBO3AIUTHL  HCKpOGE3omacHas
SJIEKTpUYECKas LeNb YPOBHA «ia», C MapKUpoBKOH 1o B3peiBosammre O0Ex ia IIC T6..T5 Ga X no
TP TC012/2011,TOCT 31610.0, TOCT 31610.11.

Ob6osHauenye B3pbIBO3ALMIIEHHOTO HCNONHeHHs Exdia ¢ BHIOM B3pHIBO3AIIMTHI «B3PLIBOHENPOHULIAEMAS
obonouka «d, wuckpobesonacHas dIEKTpHYeCcKas LeENb YPOBHS «ia», ¢ MAapKHPOBKOU IO B3pbIBO3aIIMTE
OEx db+ia IIC T6...T5 Ga X o TP TC 012/2011, ’'OCT 31610.0, TOCT 31610.11, TOCT IEC 60079-1.

He ykasbiBaeTcs 11 0OLIENPOMBILITIEHHOTO HCTIOIHEHHMS.

3. Hcronnenue mo uiy u3MepseMoro gasneHus (tabiuna A.1 npuioxenus A).

4. Howmep momenu.

5. «K» YkaspiBaeTcs TonbKo 1g npeobpasosateieil, MpeiHa3HauYeHHbBIX 1715 pabOThI ¢ ra3006pasHbIM
KHCJIOPOJIOM MIIM I'a30BLIMU CMECIMH, 00BEMHAS OIS KMCIOPOaa B KOTOpbIX Gonee 23 %.

6.  Kop rpynmel MaTepHanoB, KOHTAKTHPYIOLIHX C u3MepseMoli cpenol (tabnnna A.2
TIpUIOKEHUS A).

7.  Pabouas cpena conep:xammas ceposonopon. «OP» — OpeHbyprexoe uinm «AcTp» - AcTpaxaHcKkoe
ra30KOHIEHCATHOE MeCTOpOXKAeHH e, LIpeT u3nemnna — oparKeBbli, 1711 OCTABHBIX HE YKA3BIBAETCS M UMEIOT
CTaHAapTHBIN LBET.

8. Kon snextponnoro npeobpaszosatesis co CBETOAHOAHBIM HrukaTopoM (DI11), co CBETOIMOIHBIM
MHIMKATOPOM U SNIEMEHTAMH 3alUUThl OT UMITYJIbCHBIX nepenanpsbkenuit (311110), 6e3 unaukaropa (31T) nmm ¢
3JIEMEHTAMH 3aLIMTRL OT UMITYJIbCHBIX NepeHanpsbrenuit 6e3 nunaukaropa (3110).

9.  Koa kiuMmartryecKkoro HCronHeHns npeobpazoparesis nasienus (tabnuua A.3 npusoxkeHus A).

10. Koz ocHOBHOM MpuBeIeHHON OrpeUIHOCTH.

11. BepxHuii npenes uaMepeHui.

12. Maxcumansno-omnycrumoe pabouee u3bpiTounoe nasienue 8 Mila nis npeoGpasopareneit pasHOCTH
JAaBJIEHUH.

13. Kon BerxogHoro curnana (tabmvua A.4 npuiosxkenus A).

14. Kox BapuaHTa 2IEKTPUUECKOTO coequHuTens (tabanua A.5 npunoxenus A).

15. BapuanT pacrionioskenus snextpuueckoro coequnutens ([T — cnpasa, JI — cliesa oT KIEMMHOH
KOJIOJIKH ).

16. Hanuvume nononHuTeNEHON TEXHOMOTHYIECKOH IpUpaboTKy.

17. ObosHauyeHre KOMIUIEKTa MOHTAKHBIX YacTel B COOTBETCTBHH C 3aKa30M.

18. O6oznaueHHe TEXHUUECKUX YCIOBUH.

Tabnuua A.1 — HcnosHerue 1o BHOY H3MEPSEMOro JaBieHUs

Kogn Hcnoapenie N0 BHAY H3MEPSEMOro JaBICHHN
A Hpeobpazoratens abCcoOTHOTO aBIeHYs
¢ Ipeobpazoparens H3OBITOUHOrG JABNEHHS
B Hpeobpazoparens paspeskeHus

1B Ipeobpasopareb JaBIeHNsI-pa3PEIKEHNS

Jinl| IIpeoSpasoBartesis pasHOCTY JABICHUH

Ar ITpeobpazoparess THAPOCTATHYECCKOTO JIABJICHHS

[
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Hponomxenne nmpunoxesus A

Tabnumua A.2— MaTepuansl, KOHTaKTHDPYIOIILE C H3MEPIEMOH cpenoi

Kon Marepuan Marepuan neraneft, Monenu npeobpasosarenei
IpyIibl MeMOpaHbL KOHTaKTHPYIOHIUX ¢
MAaTepuason HU3MEpsIEMON cpenio
Crane 12X 18HI10T, 1020, 1030, 1040, 1112, 1120, 1130; 1140,
Crinas 36HXTIO I'OCT 5632-2014 1212, 1220, 1230, 1240, 1312, 1320, 1330,
01 TOCT 10994-74 Pespna HO-68-1 1340, 1412, 1420, 1430, 1434, 1440, 1444,
TV 2512-046- 1450, 1460
00152081-2003
TuraHoBbIH criIaB Crans 12X 18H10T 1041, 1051, 1061, 1141, }151, 1161, 1171,
02 BT-9 FOCT 5632-2014 1341, 1351
I'OCT 19807-91 -
Crams 12X18H10T
Crinas 36HXTIO I'OCT 5632-2014
03 FOCT 10994-74 Pesuna HO-68-1
TV 2512-046-
00152081-2003
Cranp 12X18HI10T
ATXHM I'OCT 5632-2014
04 - Pe3una HO-68-1
TV 14-1-3505-82 TV 2512-046-
00152081-2003 1020, 1030, 1040, 1112, 1120, 1130; 1140,
- 1212, 1220, 1230, 1240, 1312, 1320, 1330,
Crnas 47XHM Crame 12XT8HIOT 11 300" 1415 1420, 1430, 1434, 1440, 1444
TV 14-1-3505-82 T'OCT 5632-2014 ’ ’ “14’150 14160 ’ ’ ’
05 C BaKyyMHBIM Pesuna HO-68-1 ’
HarblIEHHEM TV 2512-046-
TaHTana 00152081-2003
Crinas A7XHM THTaHBo;b{ﬁocnnaB
TV 14-1-3505-82
06 c B&Kyymr?bm FOCT 19807-91
AT CHIeM Pesnna HO-68-1
rarrTaa TV 2512-046-
00152081-2003
- Tm“g;fg OB Cranp 12X18HIOT
I'OCT 19807-91 FOCT 5632-2014 1041, 1051, 1061, 1141, 1151, 1161, 1171,
TuTtaHoBsIf CIjias TuranoBeIf crias 1341, 1351
08 BT-9 BT-1-0
I'OCT 19807-91 'OCT 19807-91
09 Crimas 06 XH28MIT | Cnnas 06XH28MIT 1050, 1060, 1150,1160, 1350, 1530, 1540,
I'OCT 5632-2014 FOCT 5632-2014 2050, 2060, 2150, 2160, 2170, 2350
10 Crnae 06XH28MIT | Crunas 06XH28MIT 1050, 1060, 1150,1160, 1350, 1530, 1540,

I'OCT 5632-2014

'OCT 5632-2014

2050, 2060, 2150, 2160, 2170, 2350




Iponomxenne npuioxenus A

Tabnuna A3 — Kogsl KNIEMaTHYECKOTO UCIIONHEHUS TpeobpaszopaTeeil

Kon Huamazon Temnepatyp Bun ximuMatryeckoro
oKpyxaroied cpenpl, °C ucnosgerus no ['OCT 15150

tl oT mmoc 5 mo mwiroc 50 YXJI3.1

t10 ot Munyc 40 o maroc 70 Y1(¥2)

t8 ot MuHYyC 25 mo mmoc 70 T3

t12 ot munyc 10 go mwioc 70 TC1

t13 ot mroc 1 mo mroc 70 TBI

t15 OoT MuUHYC 55 1o mroc 70 Y1(V2)

t16 ot Munyc 61 mo mmoc 70 Y1(¥2)

IIpumeyanue:

I Konx xnmumaTngeckoro ucnonserus t15, t16 He pacnpoctpansercs na mozgenu 1450, 1530, 1540.
2 Bup KIEMaTHYeCKOIo HCToMHeHus Y 1 ToybKo s npeolbpasosarelieii ¢ KabelbHBIME BBOJAMI.
3 Bua xIMMaTHYECKOTO HCIIONHEHHS Y2 JUTS OCTATBHAIX peobpasoBaTeiel.

Tadbnumna Ad— Komsl BEIXOIHOTO CHIHAIA

Ko BEIXOIHOrO curgajia

Ornucanue

RS485

Bospacraromuit 0T HUJKHETO IO BEPXHETO Tpeera
U3MEPEHHS IIPe00pa3oBaHKsl BXOIHON m3MepsieMoit
BEJIMYMHEI B BBIXOJHOH Hu(poBo# curaan uarepdetica
RS485 no nportoxkony ModBus RTU




Hponomxernne npunoxenus A

Tadbnuuma A5 — Koapl 3JeKTpHUECKOTO COSTUHNTELS.

Crenens
Kon
HHapameTps! KabenpHOTO BBOJA 3aIUTHI 110
I'OCT 14254
1IP14a" |IlItencenpHbli pashéM: Buka 2PM14 P54

[IP22a" |ItencensHslii pa3séM: BiIka 2PM22
11IP14" |IllTencensHLIH pa3béM: Bunka 2PMI"14
[IP22" |[lrencensuslii pa3bém: Buika 2PMI22

GSP* | Bumka GSP 3 M20 Hirschman

Ko1* Kabenpnblii BBOJ ¢ pe3nboit M20x 1,5, nist HeOpoHUpOBaHHOTO Kabes
quameTpoM 7—12 M. MaTtepHas — HUKeNIHpOBaHHAS JaTYHb.
| KabenpHsbiit BBOZ ¢ pe3nboit M20x 1,5, nist HeOpoHHPOBAaHHOTO Kabess
K02 |mmameTpom 6—12 mM. Matepuai — HepIKaBerOLIasl CTaTb. BUI B3PBIBO3AIIHUTH
— ExdlIC
Kabensupll BBOZ ¢ pe3rdoit M20x1,5, s HeOpoHUPOBaHHOTO Kabelis
K03  |mmamerpom 6—12 mm. Marepuan — HUKEIHpPOBaHHAS JAaTyHb. Bun
B3pBIBO3AIUTEL — ExdIIC
KabenpHbIi BBOA 1151 OPOHUPOBAHHOTO Kabems nuaMerpom 6-12 MM 1
K04 | mmamerpom O6poHu 10-19 mm.
Martepuas — HeprKaBeromas ctailhb. Bun B3peiBosamuTel — ExdIIC
Kabenrublil BBOI ¢ pe3nboit M20x 1,5, nis 6poHupoBaHHOTO Kabels
K05 | mmamerpom 6—12 mm, Tonmuna 6porn 1o 1,4 MM. Marepuais —
HUKEJMpPOBaHHas JaTyHb. Buj B3peiBosamutei — ExdIIC
Kabenpnsiit BBOX ¢ pe3pboit M20x1,5, myst HeOpoHupOBaHHOTO Kabeis
K06 |mmamerpom 6—12 mMM. Matepran — HepKaBeroIast CTallb. BT B3PEIBO3AIINATEI
— ExdIIC P67
Kabensusllt BBOJ ¢ pe3nboit M20x1,5, mna HeOporupoBanHOTO Kabess
K07 |mmametrpom 5,5—-13 MM. Marepuan — HUKeIUpOBaHHAS NaTYHB. Bu
B3peiBo3amnuTEl — ExdIIC
Kabenpnbll BBOX Ui OPOHUPOBAHHOTO Kabesst nuaMeTpoMm 5,5-13 MM u
K08  |muamerpom Gporu 10-19 mm.
Martepuas — HepaBeroas cTanb. Bug B3psiBozamutsl — ExdlIC
Kabenprsll BBOA ¢ pe3sboit M20x1,5, nns 6poHnpoBarHOro Kabess
K09  |mmamerpom 5,5-13 MM, Tonmuna 6poru o 1,4 M. Matepuar —
HUKEIUPOBaHHas JaTyHs. Bun B3peiBo3amutsel — ExdIHC
KabenpHeli BBOA 11 HEOPOHHPOBAaHHOTO Kabes J5,5-12 MM /1S MOHTaKA B
MEeTaJIOpyKase wuii Tpy6Ho# nporoake 9, 10, 13, 17/14, 16, 19, 19 mu

Rj\%iosz%n (BHyTpeHHRH /HapyxHbI framerp) Tura P3-11X, MPIIW u ap. o
COTTIaCOBAHUIO.
Matepuan — Hepskaperouas ctais. Bu B3peigo3ammTel — ExdIIC
KabenpHer# BBOJ st HebpoHupoBantoro xabens &5,5-12 MM [ MOHTAXKA B
POHHP
K21 (rum METaJIIopyKaBe uiu TpyOHo# nposonke 9, 10, 13, 17/14, 16, 19, 19 MM
) I:/EP)“ (BHYTpeHHUH/ HapyXHbIH gramerp) Tura P3-1IX, MPIIHW u mp. no

COTJIaCOBAHUIO.
Marepuan — HUKEIUPOBaHHAS JaTyHb. Bua B3peiBo3amuTel — ExdlIC

" CoeMHATENY TONBKO Ui 0OMIENPOMBIIIIEHHOro HeronHenns 1 CAB-SMART-Ex.
" B crobKxax yKa3bIBAaeTCs THII METAJIODYKABa.




ponomxenue npulioskeHns A

Ipumep 3anmcu 0b6o3HaueHre IpeodpasoBareielf Ipy ero 3aKase ¥ B JTOKYMEHTALMN APYroi NpoLyKIuM,
B KOTODPOH OH MOXKET OBITH IPUMEHEH:

[TpeobpazoBarenu B B3PBIBO3ALIHIIEHHOM HCTIOTHEHHH c BHJIOM B3PBIBO3AIINTEL
«B3pBIBOHENpOHHUIIaeMas obonoukay, mojenu 1430 ad wm3MepeHusl pasHOCTH IHaBJEHHN, MaTepHaIoM
MeMOpaHbl H MaTepuajlaMy, KOHTAKTHPYIOIIUMH C H3MepsieMoit cpenodt — cimiasoM 36HXTIO, cranso
12X18HI10T, pesunoit HO-68-1, CBETOOMONHBIM WHIMKATOPOM, KIHMMATHYECKOIO UCIIONHEHHsS Y2, HO Uil
pabotsl npu Temmeparype ot MuHyc 40 °C mo mmoc 70 °C, KOIOM IPENENoB JOMyCKaeMON OCHOBHOI
norpemnocty 015, BepxuuM mpezenoMm m3mepenus 40 «lIla, mpeensHO-TOMyCKaeMBIM — paboyYuM
u30BITOUHBIM fapieHueM 25 Mlla, nudpoBeM BBIXOJHBIM CHTHANTOM HHTep(ehca RS485 u mporoxonom
ModBus RTU, cransabiM KabelbHEIM BBOJIOM UL HEOPOHHPOBAHHOTO Kabes AuaMeTpoM oT 6 1o 12 Mm,
PacIoIOKeHHEM BJIEKTPHYECKOTO COSAUHUTENIS CIIpaBa U JOTIOMHUTENBHON TeXHONOTHIECKOH MpupaboTKOi
obo3HauaeTcs:

CIAB-SMART-Exd-JI/I-1430-02-3111-t10-015-40 xIla-25-RS485-K02-T1I-H ATEP.406239.010TY
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IIpunoxenne B
(oOs3arenpHOE)
I'abapurHbie HepTexu npeobpasoparesiei

[
g
]
b
Monens Koz snexrpuueckoro H, MM, He L. mM, 5e Gonee | B, MM, ge Soee
COSIMHUTENS 110 Boitee
tabnaue A5
K01, K02, K03, K06, |
1112, 1212, 1312 RO7, IIIP22, GSP o 0
ne 1417’ ’ K04, K05, K08, K09, 250 275
- K20, K21 110
1iri4 145
1120, 1130, 1140, K01, K02, K03, K06, 110 140
1220, 1230, 1240, K07, HIP22, GSP
1320, 1330, 1340, K04, K05, K08, K09, 206 155
1420, 1430, 1434, K20, K21 165
1440, 1444, 1450, ipi4 90
1460

Pucynox b.1 — [abapurtHei ueprex npeobpazosartenell n3GBITOUYHOIO AaBICHNSL, DAZPEKEHNS, NaBICHIs-
o by b

pa3peKeHus], pa3HOCTH HaBJICHNH.




Iponomxenue npuinosxenus b

Lrs

i
4?.’: ; ’/:!:
Monens Kog anextpuueckoro | H, mm, we 6onee | L, MM, ne Gonee | B, MM, He Gonee
npeobpazoBaTens COENUHHUTENS 1O
Tabmune A5
K01, K02, K03, K06,
K07, TITP22, GSP H10 140
1020, 1030, 1040 K04, K05, K08, K09, 206 155
K20, K21 165

11iP14 90

Pucynox B.2 — I'abapurasrit yeprex npeobpaszosareneli aGCOMOTHOTO TaABIEHUS.



Hponomxenue npunoxenus b
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Mopens Ko anexTpuieckoro A, MM, He Bortee B, MM, ue Goiee
npeobpazoBartelis COETUHUTENS 110

Tabi A5

1041, 1051, 1061

K01, K02, K03, K06,
K07, IIP22, GSP

K04, K05, K08, K09,
K20, K21

P14

1141, 1151, 1161,
1171, 1341, 1351

K01, K02, K03, K06,
K07, I1IP22, GSP

K04, K05, K08, K09,
K20, K21

1HIP14

182

Pucyrnox b.3 — INabaputrsii geprex npeobpaszosareneil aGCoNOTHOTO, U30LITOYHOTIO NABICHNS,

paspexenud, JIaBICHuA-DA3pEeNCHY.
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Iponomxenne npunoxenns b

RN
( - . e
g5 |
A
Monens Kop anextpuueckoro | JI, MM, He Gonee | H, MM, He Gosee | B, mMu, He Goree
npeobpazoparers COSIWHUTENS 110
tabnuie A5
K01, K02, K03, K08, 195
K07, 11IP22, GSP
27256% %?i% 7:,131% K04, K05, K08, K09, 80 212 o
LIOY 2R 2 K20, K21
P14 110

Pucynok b.4 — [NabapuTasii gepTex npeobpasosaterell abCcoNOTHOT0, H30BITOYHOTO [ABISHH,
Pa3pEeXEHNS, [ABICHUI-PASPEIKCHIIL,
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ITponomkenue npuioxenus b

B may

NPT
(o
et

A3,

N gl o
[ A Wi

Mopnens npeobpaszoBateiis

Kon snexTpugeckoro
coemuuuTens rno tabnuue A5

1050, 1060, 1150, 1160,
1350

K01, K02, K03, K06, K07,

11P22, GSP 123
K04, K05, K08, K09, K20, K21 135
P14 110

Pucynox B.5 — I'abaputrsil yeprex npeobpazoparterieit aGeoiroTHOro, H30BITOYHOTO IARICHHUS,
PAa3pEeKEHNs, JaBICHUS-Pa3peKCHUL.
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Hponomxenne npunoxkerus b

Mopnens npeobpazoBaTeis

Kon snextpuyeckoro
coenpHuATeNs 1o Tabnume A5

B. MM, He Ooiee

K01, K02, K03, K06, K07, 170

1530, 1540 LIP22, GSP
’ K04, K05, K08, K09, K20, K21 200
P14 155

Pucynox 5.6 — 'aGaputHpil yeprex npeobpazonateneit CJIB-SMART-/IT,
CIB-SMART-Ex-JII" momeneit 1530,1540
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fpunoxennue B
(obs3aTensHOE)
Cxempl nmoaxioyeHus npeobpasopareneii

Apsiwkd, npueMHuk Sabaerus yonoheo se noxKasoHy

Meomo
nodknpdeHus
bHewsezo xadens  /

Pucynox B.1 — Ioxxmrouenne BHEIIHETO Kabest K KIEMMHOM KONOJKe TpeobpazoBaTenel.
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Iponomxenue npuoxenus B

Ipeobpasosarens
Kaemuas xonosxa
Hems Kont| Lems
P T +Unut. 1 +Unur.
Z., O0buuii 2 O0wi
DATA | 3 | -DATA [ DATA
+DATA 4 | +DATA \![ O +DATA

HIT - UcTtounuk nuTaHusg
VYII - YeTpoucTBO MTonb30BaTENs

Pucynox B.2 — Cxema noaxiroderus nmpeobpazoparesiell ¢ KabeIbHBIM BEIXOIOM.

Ipeobpazorarens
Paspenm X1
Hens Kour., Iems
p S— +UrurT. i +UnurT. f\ VII
=

T Obuui 2 Obmwmit 3 OO0t
DATA | 3 | -DATA ?’ O -DATA
+DATA 4 |+DATA 3 +DATA

UII - Mctousuk nmuranus
YII - YCeTpoHCTBO TIONRI0BATENA

Pucynox B.3 — Cxema nmonximogesus npeobpazopareneil ¢ BIXOHEIM PA3beMOM.
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Iponomxernne npunoxenns B
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Pucyaox B.4



Hpuioxenue I’
(obs3arensHOE)
YepTex cpelcTs B3IPbIBO3AIMMTLI PeobpazoBareeii

Hcrnonrenue npeobpazopateris 63 KPHIIKE CO CTEKIOM

o8 T

7

7
3/

Koprye
floy ADC

200

FINISHI (ﬁw e

TEEG

1. Cobomusrit 06BeM B3pBIBOHENPOHUIAEMOl 060m0ouxy He Gonee 200 cn’.

2. TommuuHa CTEHOK KOpITyca B HauboJee TOHKUX MeCTax, MIIYXHX OTBEPCTHSX — HE MEHEE 3 MM.

3. Ha noBepxHocTsax, 0003Ha4eHHBIX «B3pBIB» He JOIIyCKArOTCs 3a00MHBI, pAKOBUHEL, TPEIIUHEI U APyTHe
1e(peKTH; IEepOX0oBaTOCTh MOBEPXHOCTH HE JIOJDKHA MPEBBINATL Ra6,3.

4. B pe3pboBBIX COeNMHEHHIX, O0O3HAUEHHBIX CIOBOM «B3pBIBY, B 3alleNIeHHH HE MEHEe 5 IIOJHBIX,
1eTTPEPBIBHBIX, HETIOBPEIKICHHBIX BHTKOB.

5. IlokpeITHE B3PAIBO3AMHUINEHHOHN 060T0UKH — Kpacka ropoinkosas RAL 7035, smans MJI-12.

6. Kaxzgas oborouka mojgsepraeTcs UCIBITAHNEM THEBMATHYECKHM HapienueM 1,5 + 0,1 MIla B teuenue
spemenn 10+ 2 c.

7. Kaxapiii Tensonpeobpazoparenb U NPHEMHHKOB M30BITOYHOTO NABIEHVS, Pa3PEKeHUsd, NaBICHII-
YA3PEIKEHUS [P U3TOTOBJIEHHH IIOJBEPraeTcs FUAPABIMYSCKUM HCTIBITAHUSIM JABJICHUEM B 3aBHCHMOCTH OT
:T0 BEPXHEro Mpelela u3Mepesui, Ho He meHee 4 Mlla mo ATBP. 408854.001TV.

8. MapxupoBka BBIIOIHAETCS B COOTBETCTBHM ¢ Buumamu M, T, 1I, cGopoudoro ueprexa
AI'bP.406239.001-33 Ch:

- HAUMEHOBAHMUE CTPAHBL, TIe H3TOTOBJIEHO TEXHWYECKOE CPEICTRO;

-a 06, 1,4 1€ X, ¢ T, ¥, §, — B COOTBETCTBHH ¢ KojoM 3axaza mo AI'BP.406239.010TV,
K — TOJIBKO ISl IpeobpasoBpatenell ¢ TeXHONIOrudecKot npupaboTKoH, K — 3aBOJCKON HOMED W3NEIH, JI —
MECSIT M3TOTOBJIEHMS, M — TOJ M3TOTOBNEHMS, H — CTENeHb 3amuThl 1P54 umm IP67 no TOCT14254, m —
»6o3nadenne CcepTU(UKaTa, O - CHENHAIBHBIH 3HAK B3PHIBOGE30MACHOCTH, s — 06O3Havenne OpraHa
*epTHOHKALIH.

9. Ilnombuposanre (CTONOPEHHE) KPBIIIEK OCYIICCTBIACTCS HA MECTE OKCIUIYATALUM II0CIE OKOHUAHUS
AOHTAaXa U HaCTPOHKH.

10. Monrtax  xalenpHOro  BBOIA  OCYILIECTBIIAETCS B COOTBETCTBHM ¢ TpeOOBAHUAMU
"OCT IEC 60079-1.

11. ®uxcanus xabenpHOTO BBOAA W 3aIVIYIIKH OCYIIECTBIIETCS HA TP NIIPUSTHI-U3TOTOBHUTENE,

Pucynox I'.1



OcranpHoe Ha pucynke [.1.
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Iponomxenne npunoxenns I

Mopenu 1141, 1151, 1161, 1171, 1341, 1351 (uponosokenne, cuM. pacynok I.1)
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Pucynox I'.4
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pucysok I'.1)
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Hponosoxenue npunoxenus I

Monenn 1020, 1030, 1040, 1112, 1120, 1130, 1140, 1212, 1220, 1230, 1240, 1312, 1320, 1330, 1340, 1412,
1420, 1430, 1434, 1440, 1444, 1450, 1460 (cm. pucyunox I'.1)
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OcransHoe Ha pucynxe I.1.
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Cxema BHemHUX 31ekTpuyeckux coexuuenuii CAB-SMART-Exd, CAB-SMART-Ex u

B3apelBoonacHas

Hpunoxenne [
(obs3aTensHOE)

CIAB-SMART-Exdia

BapeisobezornacHas

O > IMuranue
RN

!
I
30Ha I Jlueng 30Ha
| O +ITurtanue E CBA3U O+
06wt { Byiok nutanus o
2 O ] O -
CIIB-SMART-Exd 3 -DATA |
© +DATA E YerpolicTro
40 I o HOJIH30BATENS
|

O———> Unrepdeiic
O—1——> RS485

Pucynox JI.1 — Cxema BHEIITHUX DIEKTPUUECKUX COeNHHEHHI TIpeobpasoBarenei
CIB-SMART-Exd

BspeiBoonacHas

JIvuns
CBSI3H

BspeigobesonacHas

30HAa

+

| O ITuranne
O6uui
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O+
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O > Muranue
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O Unrepdeiic
O——> RS8485

Pucynox JI.2 — Cxema BHEITHUX 3JIEKTPUUECKHX COeNUHEHHH npeobpaszoparenel
CIB-SMART-Ex, CIIB-SMART-Exdia




Hpuaoxenne E
(obs3arenpHOE)
Hacrpoiika npeobpa3zoBaresieil JaBIeHU ¢ MOLYIEM HHIHKANIN

B namnoM npuiioxkeHuy IpuBeneHa HHGOPMAIKI O IOATOTOBKE K SKCIUTYATAINH, PEXIMAX PabOoTEI
peobpazoBaTelis JaBJICHHS ¢ HHIHKATOPOM [P SKCIUIYaTALHH.
VenoBHBIE 0003HAUCHUS:

P — MaxcuManbHBI BepXHUH Opefen H3MEPEHHIL;
max

Pp— BepxHUH npenen u3MepeHui;

Py — HIDKHHH TIpeJiesT H3MEPEHHIH;

dP — nuanazon u3MepeHu napneHus oT Py o Pp (1711 Beex npeoGpasoBarenell TaBneHus, KpoMe
JNB).

1 KonrtpoJsr nmacrpoiixu napaMerpos npeoGpasosarteieii JapjeHus

Jlna monrortoexu npeoGpasoBatesis JaBieHUsI K SKCIUIyaTalldy OCBOOOIMTE HOCTYN K KHOMOYHBIM
HEePEKITFOYATEISIM MOLYJIS MHANKALIMY, OTBEPHYB IPO3PAYHYIO KPBIIIKY [peobpasoBaTesd JaBIeHus.

Onepanus KOHTPOJIs He OKa3bIBaeT BIMSHUS HA BRIXOIHON CHIHAI MpeodpaszoBaTes JaBIcHHS.

[lepeuenp KOHTPONMpPYEMBIX IapaMeIpoB IIpeobpa3oBaTessi JaBJEHMS, DPEXHMOB HACTPOEK H
CHMBOJIOB, O0TOOpakaeMBIX Ha JHCIUIee MHIMKATOpa, ykasaH B Tabuumue E.1. Bribop koHTpomupyemoro

mapamMeTpa OCYIIECTBILIHTE IIOCACAOBATENIFHBIM HAXATHEM KHOIKHU «{}» (Ipu TEepBOM HAXaTHH C
YIAEPIKaHUEM B HaXaTOM COCTOSHUY HE MEHEe 3 CeKyHN), IIPH 3TOM Ha AMCIIIeE HHIMKATOpa 0ToGpaXKaroTes
COOTBETCTBYIOLIUE NU(POBBIE 3HAYEHHUS yCTAHOBIEHHBIX KOHTPOIMPYEMBIX I1ApAMETPOB WM CHMBOJOB
pexuMoB Hactpoek (tabmuumer E.1-E.4), coxpansemsie B Teuenue 10 CeKyHJI, €M HE HPOU3BOAUTCH

CIeNyIOINee HayKaThe KHOTIKH « V),

Beixox u3 peknMa KOHTPONS HACTPOEK MapaMeTpOB Mpeo0pa3’oBaTelis NABIEHHS MPOUCKXOIHT
apTOMaTH4ecKu 4epes 10 CeKyHI OT MOCeIHEero HaXKaThs KHOIIKH.

Mepnanne cCHMBONIOB HHANKATOPa PEXXUMOB Tabimisl E.1 CHrHaIM3UPYIOT O COCTOSHUN BXOXKICHUS B
PEeXHM H3MEHEHHS IapaMeTPOB HaCTPOHKH.

Hoppllf LMK KOHTPOJSL HACTPOEK IapaMeTpOB NpeoOpa3oBaTesis NABJIEHHS BCErNa HAUHHACTCS C
KOHTpOJIs pexxuma 1 B Tabnune E.1 (ABToMaTHYecKas yCTaHOBKA HYIEBOIO 3HAYEHUS NARICHNU).

B

.

i

j KHOIIKA JIJIS BXCJa K JBIDKSHUS IT0 MEHIO ¥
b H3MEHEHHIO YUCHa

iz

giia

AN KHOTIKA JUI BBIXOJIA 13 MEHIO 0e3
i}_j COXPaHEHNs HACTPOEK, BEIOOP ITONOKEHUS
U3MEHIEMOTO YHClia

gf? KHOITKa JUISI BXOJIa B PeIaKTHPOBAHME H
A COXpPaHEHUs HOBOH HACTPOHKH

Bremunit BUJL VHJIVKATOPA ¥ HAZHAYCHNE KHOIIOK
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Tabnmua E.1— PexnuMpl HACTPOEK 1 CUMBOJIBI HHIMKAIMH [1APAMETPOB

IIponomxenne npmwioxerus E

Homep
peskuMa Hamvgeﬁeaamie pPemuMa CumBoJibl Ha Tpameuanus
HacTpoitKu HacTpohKu HHIHKATOpE
1 ABTOMaTHYeCKasl YCTaHOBKA HYJIEBOTO «Mepranuem» TeKyIIIX
3HAYEHUS JaBJICHHS SUHHUL H3MEPEHNs
5 EnyHAIb n3MEPEHHS WK IPOLEHTH OT «Mepranuem» TEeKyIIHx
Jiana3oHa u3MepeHui eIMHUL U3MEPEHHUS
Mepuanue MeXIy
cuMBoJioMm —dP- u
3 YcraHoBKa BepXHETo Ipejiesa TEKYIIUM
(nmanazona) usmepenuts (dP) YCTaHOBJICHHBIM
BEPXHHM IIPEJIEIOM
HU3MEpEHHs
Mepuarue Mexay
cumaosioM —HII- u
VYcTaHoBKa HIDKHETO TIpejiena
4 9 TEKYIIHM
(nuanazona) usMepeHui (dP)
YCTaHOBJIEHHBIM
3HAUCHHUEM
0.2¢; 04c
5 Bribop BpeMeHU YCTAHOBICHUS 0,8¢c; 1,6¢ BpeMs ycTaHOBIEHHUS C
(nemMnipHUpOBAHKS) BRIXOIHOIO CHTHANA 32¢; 64c; «MEpUAHUEM» TUCTIIes
12,8 ¢c; 25,6 ¢;
VHukanys pesxuMoB
6 Kanubporxka KaJIHOPOBKH B
tabnuue E.2
7 Ycranorka PIN — xojia va 3amury (MeprHanuey CHMBOTOR
U3MEHEHHUS TapaMeTpoB
8 Bo3Bpar K 3aBOJICKAM HACTpOiikam «Mepuanney CUMBOJIOB




Tabdnuna E2-— CuMBOIB HHIMKALUYE PEXUMOB KaIHOPOBKI

Iponomxenue npuoxxenns E

Honiep
Haumenopaune pesxnma CumMRBoJIBI
pexuMa pumeuanus
kanubpoBKH Ha HHIHKATOpe
KaAnOpoBKH
1 Kanubporka «mymsy AT —
Kamibposka BITM muanasona
2 u3MepeHuit mpeobpazosaTeris —

JaBJICHHA
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Iponomxenwe npunoxenus E

1.1 ApTroMaTuyeckasi yCTAHOBKA HYJIEBOI0 3HAYEHNS JABJCHUA

Bummanmne! Onepanus " ApToMaTHYecKasi YCTAHOBKA HYJIEBOIo 3HAYCHUA AaBJIeHHsT
BBIIOTHSCTCS! [IPH JaBIE€HUH Ha BXOJE B JAaT4YHK, PABHOM HIDKHEMY IIpeleiy U3MepeHus (HyIeBoMy
130BITOYHOMY JaBIEHHs 1711 BCEX TATIUKOB, KPOME TaTIHKOB abCOOTHOTO Haienns). Omneparis
SKBUBANEHTHA onepanus Kanubposku vyt AT mo m.1.7 npunoxenns E.

Omepanuro HaCTPOIKK OCYIIECTRILSIHTE B CIIEAYIOIEN [TOCIEA0BATENLHOCTH:

- HOXKMUTE Ha KHOIKY « V'» U yIep KuBalTe ee He MeHee 3 cexyHI. (pexxuM 1 Tabmune! 1).
Ha nanuxatope otobpaxaeTcs Mepraroiiee TeKyIee SHaueHNe JaBIeHUs.

- JUI1 YCTAHOBKY HYJIEBOTO 3HAYEHHS BBIXOJHOTO CHTHaja HAXKaTh KHOIKY «%‘%’». YcranoButes
HYyJICBOC 3HAYCHHE [aBJCHUS H IPOM3OUJIET aBTOMATHYECKHH IE€PEX0J] B PEXHM H3MEPEHHS BXOIHOTO
JIaBJICHUS.

Ilpumeunarnue:

Ecna He npousBOMTE HU KaKuxX AeHCTBHIT (HAXKATHsI KHOTMOK), TO 4epes 10 cex. mpoucxoauT

ABTOMAaTHYECKHUH [1epeX0 U3 PEKHMa YCTAHOBKY HYJICBOTO 3HAUEHUS B PEXKUM U3MEPEHHU.

1.2 Pesxnm Bpi0opa eHHHI H3MEPEHUs
7
HasxaTp 1 yep:KuBaTh He MeHEe 3 CeK. KHOIKY « \}».

TlocnenoBare -HO HAXKHMATE KHOIIKY <<{}>> J0 TIOABJICHHSA CICAYIOIUX CHMBOJIOB!

Kronxo# (<€23)>>HPOHBB€CTH BXGI B DCKUM PEIAKTHPOBAHHUA €VHHALL H3MEPEHUI.
Ha HHIHMKATODC HaYUHACT MEPUATh PaHee YCTaHOBﬂeHHHf/’i CHMBOJI CIMHHATL USMEPECHH.

Haxmmas KHOIIKY ((@)) H3MCHUTD CIMHHILY U3MEPCHHESL.

Kromkoit <<C<fs;>>coxpaﬁmb BRIODAHHYIO EIMHHUITY H3MEPEHUS.

CuMBOJ €IUHHUIBI H3MEPEHUS IEPECTAET MEPIATS.
L
KHOMKO# « V » IIPOU3BECTH MEPEXO] B CIEMYIOMMH PEXHAM MEHIO W KHOITKOMN <<‘L/}>> IIPOU3BECTH BEIXOJ B

PERKVM U3MEPEHUS.
Hpumeuvanue:
Ecny He npousBoiuTh HA KakuX NeHCTBHH (HaXaTHs KHOIIOK), To depes 10 cex. NporcxoauT
ABTOMATHYECKUH EPEXO]] U3 PEKUMA YCTAHOBKY €MHULL H3MEPEHs (¢ COXpaHeHneM HOCeaHeN
HACTPOUKY) B PEKUM U3MEPEHIS.

1.3 Veranosxa Bepxsero mpefena (quanazona) usmepenus (BITH)
Haxate 1 yIep xrBaTh HE MEHEe 3 CeK. KHOTKY « v ».

ﬁOCE@ﬁOB&T@HEHO HaXUMaTh KHOIIKY <<\{‘} » IO TIOABJICHUA CHEIYIOIINX CHUMBGJIOB!
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IIponomxkenwe npuioxenus B

Ipumeuanue:
IpoucxonuT MepUaHue MEeXIY CUMBOJIOM -dP- ¥ TEeKYIIUM YCTaHOBJICHHBIM 3HAYEHHEM BEPXHEro Mpeiea
H3MEpEHHSL.

Kuomnxo# «*»npommcm BXO/[] B pe&XXuM penaktuposanus BITN.
3naveHue Tekymero 3gadenusd BI1M naunnaer meprars.

Knonkoi <<@>>Bm6paﬁ> HoBoe 3HaueHue BIIW u3 crannaptHOTO.

I_[HH COXpaHcHUs BbI6paHHOTO 3Ha4YCHMS H€O6XO)1HMO HAaXaTh KHOIIKY «C{‘:?»'
HpOHCXOI{HT [epexo]] B OCHOBHOC MCHIO.

Ecnu 3HaueHMe He HY)KHO COXPaHITh, TO HEOOXOINMO HAXAThH KHOIIKY <<&>>. [IpoucxonuT nepexon B
PEXUM OCHOBHOTO MEHIO.

1.4 YeranoBka HuzKHero npemesa (nuanasona) usmepenus (HITH)
Haxatp 1 yIepKuBaTh He MeHee 3 ceK. KHOTIKY « V ».

IlocnenoparelsHO HAXUMATE KHOIIKY «&» [0 TIOSBJICHYS CICAYIOIINX CHMBOJIOB!

Ipumeuanue:
Hporcxogut Mepanne MexIy cuMBoJIoM -HIT- © TeKyIuM YCTaHOBIECHHBIM 3HAUCHHEM.
1

Kuonxoit <<%‘?>>HpOHSB€CTH BXOJ B pexxum penaxtupoBanus HITM.
3HaueHHe Tekymero 3Hadenus HITM naunaaet Mepuats.

Kromnkoit <<{>>>Bbl6pa’fi> Hosoe 3Hadenue HITW u3 crangaptaoTo.

i,
EHH COXpaHeHus BBI6paHHOFG 3Ha4YCHuA HGO6XOI{HMO HaXaTh KHOIKY <<€*51>>.
HpOMCXOHHT IIEPEeXo/d B OCHOBHOC MCHIO.

v
Eciy 3Ha4eHnE HE HY>KHO COXPaHITh, TO HEOOXOIUMO HaXaTh KHOTKY « V ». [IpOuCXOoAnT repexon B
PEXXHUM OCHOBHOTO MEHIO.

1.5 Beibop BpeMeHH YCTaHOBJICHNIS (IeMI(UPOBAHIES) BLIXOAHOI0 CUMHAS
1
Haxarts 1 YIEDKUBATE HE MEHEE 3 CeK. KHOTKY « Vv ».

K’}
TTocreoBaTeNbHO HAKAMATE KHOMKY « ¥ » O [OSBIEHNS PAHEe YCTAHOBISHHOTO 3HAYCHHS BpEMEHH
YCTaHOBIEHUS (HeMIIQUPOBAHIS) BEIXOIHOTO CUIHAA.



[Iponomxenue npunoxenus E

BxoJ B peXHUM PeaKTHPOBAHUS OCYINECTBISIETCS KHOMKON «Qci:?» 3HaYeHHE BPEMEHH HAYHHAET MEpIaTh.

&

Yo
sfofosd et

ViameHenne 3Ha4eHus BpPCMEHH H3 piana 3HAYECHHH KHOKOH <<{}>).

Kromnkoit «c(%» COXpaHHUTL BEIOpaHHOE 3HAUEHKE. SHAUCHHE BPEMEHH [TEPECTaeT MEpIaTh.

Ilepexon B cienyromuil pexXxuM MEHIO — KHOIIKA <<{>>>.
BEIXOM B peXXUM H3MEPEHHUS — KHOTIKA <<{}>>.

1.6 Kaaubporka
Ilpumeuanue — Kanubpoexa npeobpazoeamens 0aeieHUs — YCmMAHOGIeHUe TOYHO20 COOMBEMCINGUs
(npu nomowu 06pasYOEHIX CPEOCNE NOEEPKL) HAYANLHOZO SHAYEHUS 6bIXO0H020 CUZHALA npeobpaszosamenei
0asleHUA HUJICHEeMY npedeny usmMepeHuil PH unu, 014 npeobpaszosameneti oaenenusa [JIHB, sepxuemy npeodeiy

usmepenuit paspedicenus P ) U coomsemcmeue KOHeUH020 SHadeHUs 8bIX00H020 CUeHANa npeodpazosames
ol
Oasnenua sepxnemy npedeny usmepernui P, wiu 014 npeobpazoeameneti Oasienus JJHUB, eepxneity npedeny
8
usmepeHuil u3boinmoyno2o oagnenus P .
8

B mpornecce sKcmtyaranyn npeobpasoBaTenell JaBIeHus 10 Mepe HeoOXOAUMOCTH (HapuMep, TIpH
[IPOBEACHUY IMEPUOAMYECKON IIOBEPKM) CIELyeT NPOBOJIUTH KaluOPOBKY B COOTBETCTBHU C JAHHBIM
paznenom.

Jlyist kanmu6poBKu peobpasoBaTelis JaBNeHHS cO0paTh CXeMy ¢ MOAKIIOUEHEEM 00Pa3OBEIX CPE/ICTR
3aJTaHus TABJICHUS B KOHTPOJII BHIXOJHOTO CUTHANA IO MeTonuKe moBepku MIT 95-221-2013.

[TorpemHocTs KaquOpOBKE B TOUKE, OIpeieseMas CYMMAPHOW MOIPENIHOCTBI0 MPHUMEHSIEMEIX
00pa3OBEIX CPENCTB, HE JOJDKHA MPEBHIATh 1/3 MOrpentHocTy npecOpaszoparelis IaBIeHHs.

Haxats 1 yaep kuBaTh HE MEHEE 3 CeK. KHOIKY <<{}7>>.

[HocnenoBaTebHO HAKUMATE KHOOKY « vV » IO IIOSBJIICHHA CICOVIOINX CHMBOJIOB!

o
Bxon B pexumM xauOpOBKY OCYIIECTRIETCS KHOTIKOM « 1a5 .

Bribop nyEKTOB KanuOPOBKY U3 pafa ro tabnume B2 ocymecTBisgeTes KHOMIKOH « Vy.

W
oy



Hponomxenue mpunoxenus E

Kanubposxa «Hyns»
Ha naauxatope oToOpaxaeTcs CHMBOIT:

Knonkoit «':ti?» IIPOU3BOJUTCS BXOJ B PEKUM KanuOpoBKu «HyJsDy AL,
Ha unnyxanyy HadMHaeT MEepIaTh TEKyiee 3HaYeHue JaBIeHMUs.

Knomkon «%%» IIPOH3BECTH aBTOMATHYECKYIO KaTOpoBKY «Hys» ALIIT.
ABTOMATHYECKHH BBIXOJL B ITOIPEKHUM KATHOPOBKH.

Kamn6pesxa BIIU pnanasona nzmepenni
Ha unnukaTtope oTobpaxaercst CHMBOJ:

Knomnxoi <<i(:?» IPOM3BECTU BXOJ B PEXKUM KaTHOPOBKH JHaria3oHa.
Ha unpnkanyn HaupHaeT MepraTh Texymee 3nadenue BIIM ycTaHOBIEHHOTO IaBIEHUS.

Kronkoit <<§?>> IIPOU3BECTH aBTOMATHYECKYIO KaIMOPOBKY HMaNazoHa.
ABTOMAaTHYECKUH BBIXOJI B IOJPEIKUM KaTHOPOBKH.

BErIX0oa B OCHOBHOE MEHIO — KHOIIKA (({})).

Brxon B PEXHM U3MCPEHH - HAYKATL U YACDXKUBATE HC MCHEE 2 cex KHOIKY <<G>>.

1.7 Veranoska PIN — koja Ha 32aIMTY H3MEHEHUS IAPAMETPOB
HaxxaTs u yIepKuBaTh HE MEHEe 3 CeK. KHOTKY « V ».

HOCH@HOB&TGHBHO HAXXMMaTh KHOIIKY <<{>» HO HOABJICHHYS CHENYIOINHUX CHMBOJIOB!

BX0J1 B peXUM OCYIIECTBISETCS KHOMKOM «‘5?3».

Ecnu PIN-xox He yeTaHORBIIEH, TO HAYMHACT MEPUATH CUMBOJL

Ecmu PIN -xo yeTaHoBJIeH, TO HAUMHACT MEPIATE CHMBOII

a. PIN-xon me yeranosien

.,
Bxon B pexum yeranoBku PIN - koja pousBoIuTes KHOIIKOMN &Sy
Ha pHauxarope HaYMHAET MEPUATE NEPBBI paspsi:

Wiamennts 3uagenue ot § 1o 9 xuonkoit <<{}‘>>.

Ilepexon x cnenyronmeMy paspsaay MPOU3BECTH KHOIIKOH « \}>>.
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CoxparuTts BBeJieHHBIH PIN - xo1 KHOMKOM <<€?».
Ecny #eo0x0auMO BEIHTH B OCHOBHOE MEHIO (€3 COXpaHEHUS TapoIisl HEOOXOAUMO HaKaTh U YIECPXKUBAT

He MeHee 2 ceK KHOIIKY (<{}>>. HpOHCXOI{I/IT HEepeXo B IIYHKT OCHOBHOI'O MEHIO!

6. PIN-xox yecranoBien

Bxox B pexxum ycranorku PIN - koxa npou3BOIUTCS KHOMKOM «"225"»
Ha unauxatope HauMHAaeT MepUATh IEPBBIH paspsil:

WsmenuTts sHavernue oT 0 1o 9 xHoKo#! <<{>>>.

Ilepexon K cnenyromeMy pa3psay IPOU3BECTH KHOIKON «@».

IIpoussectr BBoJ PIN - Koga KHOIKOMH « A5 ».
Ecru BBeJEHHDIN IIAPOTH COBIANAET ¢ AeHCTBYIOIIM, TO HA HHIUKATOPE BLICBETUTLCS CHMBOIL

CBHHGTCHBCTB}%MHﬁ O TOM, 4YTO KOJ IPHHAT | 3aluTa CHATA.
Hpﬁ HECOBHAICHNH BBCICHHOIC I1apoJIst C HeﬁCTB}fIOHIHM Ha VHIYKATOPE BEICBCYHMBACTCA CHMBOJL

U BHOBbB INOABJIOTCA MHUTIAKOIIINE CUMBOJIBILL

Heo0xoamnMo BBECTH IIPaBUIIBHEBIN TapOITh.
Ecnu He06X0UMO BBIMTH B OCHOBHOE MEHIO HEOOXOMMMO HaKaTh W yIEPIKUBATSH He MeHee 2 CeK KHOIMKY «

A

BHUMAHUE!!!
3amura BHOBL HAYHHAET JeliCTEOBATH, KAK TOJLKO HPOU30HIe ]l BBIXO B PEXUM maMepenns. [
TOTO, 4TO OBl IIOJHOCTBIO CHATE 3aIMUTY HEOOXOMHMO BHadasse Beecty PIN - Ko, BHOBE 3aliTH B IyHKT
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1.8 Besepar K 3aBoacKuM HacTpolKam
Haxate 1 yaep:kuBaTe He MEHEE 3 CeK. KHOTIKY « V ».

H
HOCHGEOB&T@HBHO HaXXUMaTh KHOIKY <<{>>> [0 TIOABJICHEA CICAYIOMHX CHUMBOJIOB.

BXoJ B pexuM OCYMIECTBISETCS KHOIKOM «%2?».
CHMBOJIBI HAYHMHAIOT MEPIATE.

Jl1a Bo3BpaTa K 3aBOJCKHMM HacTpoiKaM HEOOXOANMO HaKATh KHOIIKY <<§5>>>.
Hactpoliku BO3BpamaroTes K HaCTpoHKaM o YMOTYaHUIO B COOTBETCTBUY ¢ Tabnuuel JI12. Yeraroska «0»
u BIIM nuanasona Bo3BpamaeTcs K 3aBOJICKUM HACTPOUKAM.

Lh
B
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2 PexxuM m3MepeHus

Ha gucmmee wmuaumkatopa mpeoOpa3oBatelis [aBJeHUS B DPEXKHME H3MEPEHHS JaBICHHS
orobpaxkaercs:

a) BENMYMHA H3MEPAEMOrO JaBIeHHA B LH(POBOM BHIE, B YCTAHOBJIEHHBIX IHPH HACTPOIKe
eNMHUNAX H3MEePEeHHS WM B TIPOLEHTAX OT YCTAHOBJIEHHOTO JHAIA30HA H3MEPEHHUI.

Ilpenensl oToOpaixeHHs H3MepseMOro MaBIEeHHs B 3ABUCHMOCTH OT HOMHHAIBHOM CTATHYECKOil
XapaKTePUCTHKH IIpeodpa3oBaTess NaBieHus yKasausl B Tabmune E.3.

Tabnwmua E3

HoMuHanbHas cTaTHYECKAad XapaKTepuCTHKA IIpeneant oTobpanenust
npeoclpa3zoBartesist IaBJIeHU H3MEPHEMOro AaBJIeHus
BO3pacTaomas ot munyc 0,015Pg 1o 1,1Pp
yObIBaromas ot munyc 0,1Pp 10 1,015P8

0) uHIMKaNKs CUMBOJIOB Ha JUCILIee HHIUKATOpa Mpeobpa3oBaTelis JaBieH s B PEKUME OTKa3a HIIH
BEIXOJ1a U3MEPSIEMOTro JaBICHHUS 32 IIpeelibl, yKazaHHble B Tabnuue E.3, cootsercTayer Tabnuie E.4.

Tabnuma EA4
CHuMBOJIBI HAa HH/THKATOPE Copaepixanne pe:xama

HBM@DH@MO@ Iapnenye P BBIXOIUT 3a BerHHﬁ penci,
- 8

YKa3aHHBIH B Tabnuue E.3

HepenonHeHHe HHIHKATOPpa BCICACTBUE HEIIPAaBUIIBHO
BBI6p’dHHI>IX CONHHUIL H3MCPCHUA

OTka3 aHajorosoi yacTu mpeobpasoparesis JaBIeHus

Hapymenue oOMeHa MOy HHIHKATOPA ¢ IpeobpazoBaTeieM
JIABJICHUS TI0 JIUHUSIM CBI3U

Vsmepsemoe nasnenne P BBIXOJUT 3a HIKHHUT Mpesel,
H

YKa3aHHBI B Tabnuie E.3




puaoxenne XK
(obs3aTensHOE)
IIporoxon obmena mpeobpa3zoBaTesieil Ha ocHOBe mpoTokoaa MODBUS RTU

1 Onucanue nporoxosna ModBus RTU

1.1 TIporoxon ModBus RTU (manee ModBus) ompenenser CTpyKTypy CoOOOIIEHHN, KOTOpas
HCIIONB3YETCS U PACTIO3HAETCS YCTPORCTBAMHY, NOAKIIOYEHHBIMY K KaHATY Nepefiaul JaHHBIK (MarucTpaid
WY JTUHUY CBSI3H).

1.2 ModBus ommceiBaeT crocob 3ampoca yCTPOMCTBOM HOCTYIA K JPYTHM YCTPOMCTBAaM, CIIOco6
OTBETa Ha 3alpPOChkl, METOABI OIPEAENeHHs OMUOOK H PeaKIIHU Ha OIIHOKH.

1.3 ModBus ycraHaBiIMBaeT, Kak yCTpOMCTBA Paclo3HAIOT NpeHA3HaYeHHble IJId HHX COOOIEHWS,
OTIPEEIISOT MPEANUCAHHbBIE MM NEHCTBHS, BBLIEILIIOT JaHHBIE WM HUHGOPMAIIUIO U3 COOOIIEHNH, a TaKxKe
Kak ycTpoicTBa GopMHPYIOT GOpMAT OTBETHOIO COOOIIEHMS.

1.4 ModBus mnpexnmonaraeT OIHO aKTHBHOE (3alpallMBArOllee) YCTPOWCTBO B JMHMM (MacTep —
Master), KOTOpOe MOXKET ONPAIIHBATh MHOXECTBO IACCHBHBIX IONYMHEHHBIX yCTpoicTs (Slave),
obpamasck K HUM 110 YHHKAJIEHOMY B JIHHUH aJIpecy.

1.5 Cunrakcuc xomann ModBus mo3Bonser axpecoBats 247 yeTpoHCTB, MOIKIIOUEHHBIX K JIMHHM.
Orpanwdende anpecHOro mpocTpancTsa (247 Bmecto 255) mpuUHATO 7 BOSMOMKHOCTH pETH3AIHHU
JOTIONIHUTEILHBIX (DYHKIMOHANBHBIX BO3MOXKHOCTEH (HOUCK YCTPOMCTR, IIOUCK HOBBIX YCTPOUCTR 1 T.11).

2 Opzuyeckue XAPaKTePHUCTHKH KAaHAJIA IIepelavyy JaHHbIX

2.1 Cnocob nepegavu JaHHBIX - aCHHXPOHHBIN MOJIYIYIIIEKC.

2.2 CxopocTs nepeadu BEIOMpaeTcs u3 psia suavenuit 1,2 x6ox; 2.4 x6ox; 4,8 k6ox; 9,6 k6o, 19,2
x6om; 38,4 x6om; 57,6 xbox; 115,2 x6ox.

2.3 @opmar HoCkUIKK (Kaapa) GUKCHUpPOBaH (cM. pasnen 4).

2.4 MakcuManbHOE KOJIHYECTBO YCTPOHCTB B OJHOM ceTr Ge3 moproputeneis — 32.

2.5 MaxcumaibHOE pacCTOSHHUE Nepenaun 6e3 nmopropureneit — ue Gonee 1200 M.

2.6 Ilo yMOIUaHHIO CKOPOCTH IEPEady YCTaHOBJIeHA B 3HaueHun 9,6 k6ox, anpec — 0x01, ecru uble
3HAUEHMS HE 33/1aHBI B 3aKa3e.

3 O6men coobmenusMH B THHAH cBa3u (pexuvel MASTER u SLAVE)

3.1 ModBus monpaszyMeBaeT Halu4He B JHHHE TOJBKO OJHOTO Bemymero ycrpoiictea (MASTER) u
MHOECTBA (BO3MOXKHO TAKKe TOJIBKO OJHO) IOIYHHEHHbIX WK BEJOMBIX yeTpoicTs (SLAVE).

3.2 Komannao-uH(GOPMaUHOHHEH 00MEH COOOIIEHUSMH B JIMHHE CBA3W DEANU3YETCH IO METONY
Benymmi-seqomMeiii (MASTER-SLAVE) B makeTHOM pexuMe I[I0 NPHHIUIY «KOMAaHIa-OTBET», MPH
KoTOpoM ToJIEKO MASTER MoKeT HadaTh 0OMeH (BBIIaTh 3anpoc). [lomuunennsie yerpoicra (SLAVE) o
3aIpocy BEAYIIETO NPUHUMAIOT JaHHBIE, NEPENAIOT 3alpalluBacMble TAHHBIC MITH BRITIONHIIOT YKA3AHHEIE
BENYIIUM JEHCTBUSI.

3.3 MASTER moKeT 00pamarscs K KOHKPETHO aIpecyeMoMy YCTPOUCTBY. MHuIMaThBa NpoBeIeHNs
obmena Beerga ucxonut o MASTER. BenmoMere yeTpofcTBa BCera «CIIyLUIArOTy THHEIO cBa3u. MASTER
OJAET 3apoc (MOCKUIKA, IOCTIEN0BATENBHOCTE OalT) B THHHUIO U MEPEXOIUT B COCTOSHUE NPOCTYIINBAHMI
JHHAK CBA3H. Benomoe yeTpoHCTBO OTBEYAET Ha 3aIIpoc, IPHIIENINY B €10 ajpec.

3.4 Oxonuanwe oTBeTHOH mnocemiky MASTER ompenensier 1m0 BPeMEHHOMY WHTEPBALY MENKIY
OKOHYaHWEM HpHEMa IPEebIIYNIEro alTa ¥ Ha9aIoM IPHEMa CIeIYIOMmero. ECu 3TOT HHTEPBA IPEBBICHI
BpeMs, HeoOxomumoe mis mpuema 1,5 GaliT Ha 3amaHHON CKOPOCTH Mepeiadun, NPHEM Kajpa OTBETA
CUMTAETCS 3aBEPIICHHBIM.

3.5 MASTER wmoeT nepeasarth clIeIyroIlee COOOLIEHHE (IPYroMy Y3iy WiIH TOMY JKE) cpazy Io
HOJIYYEHHUIO OTBETA Ha Ipepiaymee (b0 OKOHYAHNIIO BPEMEHN OXITAHS).

3.6 Ilpw HeBO3MOMXHOCTH BBIIOJNHHTE NpennucanHsie xeiictBus SLAVE (opmupyer coobmenue o6
omrubKe ¥ OTCBUTAET €r0 KaKk OTBETHOE COOBIIEHNE.

3.7 Macrep mMoKeT obpamaTbes KO BceM ycTpoiicTam B nuauu 1o ampecy 0 (obmieceTeroit ampec).
BeJiomplie yeTpoifcTBa Ha KOMaH/IBI ¢ OOIIECETERBIM 4PECOM HE OTBEYAIOT.
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3.8 Mudopmanns nepenaercs 8-OMTHBIMH CUMBONAMH U HCIONB3YETCA BECh IMAINA30H JOITYCTHMBIX
3"ageHu# (0-255).

4 @opmMmart Kaapa

4.1 Kazpsr 3anpoca u otsera 1o npotoxorxy ModBus umeror GpuxcHpoBaHHBIN (OpMaT M COmep:KaT
CIEeNYIOLIUE O, IpUBeAeHHbIEe B Tabmuie JI.1.

Tabunuoa JL1

Ione xanpa Jiuna B 6afitax
aJipec IIOTYMHEHHOT0 YCTPoicTRa 1
HOMED QYHKIHT 1
JlaHHBIE N <254
KOHTPOJIbHASI CYMMa 2
— ajipec MOJYHHEHHOro ycTpoHcTBAa — II€pBOE ojHOOalTHOE moie Kampa. OHO CONEPXKHUT ampec

[IOJJYUHEHHOTO YCTPOUCTBA, K KOTOPOMY aIpecoBaH 3ampoc. [loqurHeHHbIe YCTPORCTBA OTBEYAIOT TOJIBKO
Ha 3aIpocChl, IOCTYNHBLIKE B MX ajgpec. OTBET TakKe HAYMHACTCS C aipeca OTBEYAMOIIEro YCTPOWCTBa.
Moxer u3mensaTecs ot 1 go 247,

— HOMep (QYHKUHMH — 5TO clemyromee oxHobafitHoe moie Kaapa. OHO TOBOPHT MOTYUHEHHOMY
YCTPOHCTBY, KaKue JAHHBIE WM BLINOJHEHHA KaKOTo NeHCTBHH TpeGyeT OT HEro Beiyllee yCTPOHCTBO.
Onucanre nogaepKuBaeMbIx QYHKIHH IPUBOJUTCS B pasiele 6,

— BaHHBIE —— IIONIE CONEpPKHUT MH(OPMANMIO, HEOOXONUMYIO IOAYMHEHHOMY YCTPOMCTBY LI
BBIMONHCHUS 3a[aHHOM MacTepoM QYHKIMEH HIH (B oTBeTe) HHGOPMALMIO O BBITOJHEHHH YKA3aHHBIX
nericreui. Jinuna u popMaT II0JII 3aBUCHT OT HOMepa BYHKIMIY;

— KOHTPOJIbHAS CYMMa — 3aKIOYUTENbHOE OBYyXOaliTHOE IIOJie Kajpa, COAepy aliee HUKIHIecKYIo
KOHTpONbHYIO cyMMy CRC-16 Beex mpenpiiymux moie kanpa. KoHTponbHAS cyMMa 3aBEpIIAET Kak Kajip
3ampoca, TaK U OTBETa U HCIONBb3YETCs IPUHUMAIOIIEH CTOPOHOH IS KOHTPOJLI NPUHSITONR HEGOpMaluy Ha

npeaMeT obuapyxenus omubox nepenayn. CRC no6aBngercs K COOOIMEHHUIO TOCASTHUM TONEM MITAIIIIHM
GaifiToM BIEpE.

4.2 @opwmar xaxoro Gaifra yrazad s tabiue J1.2.

Tabnunoa JL2

XapakTepucrTuxa 3nagenue
Cucrema KOUPOBAHUS 8-Ouropas ABOMYHAS, IIECTHANIATEPHYHAS
Crapr Out I crapt 6uT
UYwncno OUT Ha CUMBOJI 8 OUT JaHHBIX, MIAJIIAM 3HAYAIINM Pa3psiioM BIIEPE]]
YeTHOCTH 1 but yeTHOCTY MM 6e3 GUTa HETHOCTH, B 3aBUCHMOCTH OT TpeGOoBaHHI
Cron Out I ymm 2 cTonoBeix 6uTa, B 3aBUCHMOCTH OT TpeGOoBaHui

Coolruenre HA9MHAETCS ¢ HHTEPBAIA THIIHHE! DABHOTO BPEMEHU TEPENAYH 3,5 CHMBOIOR IIPH IAHHON
CKOPOCTH Iepefad B ceTu. [lepBriM moseM 3aTteM HepenaeTcs ajapec yeTpoicTea.

Bepen  3a mocienHuM  mepeiaBaeMBIM  CHMBOJIOM — TaloKe  CEAyeT  WHTEPBAN  TUIIHHEI
IPOJODKUTENBHOCTRIO He MeHee 3,5 cumMBonoB. HoBoe coofiieHye MOMKET HAUHHATHCS TIOCHE 3TOTO
unTeppana. OpeiiM cooBIEHNS NepeIacTes HEMPEPLIBHO.

Ecnu pHTEpBaN THIIMHBL MPOJOIDKHTENBHOCTRIO 1,5 CHMBOJA BO3HHK BO BpeMs mepenadu (peiiMa,
IPUHKMAFOIIEe YCTPOHCTBO 3aKaHYMBAET NpreM COOOINEHHA ¥ cienyromuit GadT GyleT BOCHDHHSAT Kak
Ha4aJIo CIeAYIOMEro coO0IeHus.
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5 Pacuer KOHTPONLHON CYMMBI ¥ BOZMOIKHBIE OIINOKHU

5.1 Bo Bpems oOMeHa JaHHBIME MOTYT BO3HUKATH OMIUOKHU ABYX THIIOB:

— KOMMYHUKAIMOHHEIE OIIMOKH, CBA3aHHBIE C HCKAKEHUSIME IIpH Tepeaade (TpaHCIopTHPOBKE)
JTAHHBIX;

— OIIHOKY (QPYHKITHOHHPOBAHFSL.

5.2 KomMyHUKauHOHHEIE OMMOKY OCHApYKHBAIOTCS [PH HOMONM (peiiMOB CHMBOJIOB, KOHTDPOJI
YETHOCTH ¥ IHUKIHYECKOH KOHTpoJpHON cyMMbl CRC-16. Ilpm obHapyxenun mo6od u3 3TUX OMIMOOK
COODIIEHNE CUNTAETCS HEJOCTOBEPHEIM U B cilydae npuema ero SLAVE, oTseT He BhimaeTcs. B aToM ciiygae
MASTER, He mony4us 3a yCTaHOBIECHHOE BpeMs OTBET, CUUTAET COOOINEHHE He IEPENAHHBIM H MOMKET
OpraHn30BaTh OBTOPHYIO IIepefauy, TM00 IpeIpUHsITE IPYrie NeHCTBISL.

5.3 KoutposnpHas cymMMa paccuMThIBaeTcss CcTaHIapTHbiM Uit Modbus cmocoGom. PesymsTar
BEIMHCIEHUS TIEPENAECTCS B JIMHUIO CBSI3U, HAYWHAS C MJIaJirero oanra.

6 Ilpumep popruncienuss CRC-16 nis coobmenuns:

6.1 3anmonHuTh 3HaYeHUE 16-paspsuHOro perucrpa «1y.

6.2 Ilpomssecty omepanuio «uckmodatomee MJIM» mepeeix 8 Gur (mepsoro Gaifta) co CTaplIUMH
paspsiamu (cTapuum 6afitom) 16-paspsagHOro peructpa. PesyasTar moMecTuTs B 16-paspsaHblii perucTp.

6.3 CnBunHyTh 16-pa3psaaHbIi perucTp Ha OJUH GUT BIPABO.

6.4a Ecnv BRUIBHHYTHIN OHT = «1», To mpom3BecTH omepaiumio «mckmodaninee NIy 16-paspsanaoro
peructpa ¢ monuuaomMom 1010 0000 0000 0001. Pesymsrar momMecTuts B 16-paspsaabiit peructp.

6.4b Ecnu BBIABUHYTHIH OHT = «0», TO Mepexo K IYHKTY 3.

6.5 IloBTOpHUTE MYHKTHI 3—4 BOCEME pa3 (CIBHHYTEH BECh GANT).

6.6 IlpoussecTu omepanuro «uckmodaromee WMy cremyomux 8 6ur (cnemyromuit 6aiit) co
CTapuiuMu paspsiamu (crapmumM Oakitom) 16-pa3psaHoro perucrpa. PesyasTar IMOMeCTHTh B 16-paspsaaHeil
PETHCTP.

6.7 TIloBTopHTE yHKTH 6.3—6.6, Moxa He 06paboTaroTes Bee cOObIIeHU .

6.8 Conepxumoe 16-pa3psIHOTo perucrpa — uckomoe 3gagenue CRC-16.

@parMeHT NpPOrpaMMbi, HCIOJIb3YeMOo I pacuera KOHTPONLHOH CyMMBI

/IBbixopn, us niporpamvbl — cymma CRC-16, koTopas nepefaeTtcs B NUHWIO CBASK //HaumiHas ¢ Mragilero
Baiita

/Fmas - ykasaTtesib Ha Maccus nHbopmaLmn

/I dl - prinka maccuea

unsigned short int RunCRC (unsigned char *mas, int dl) {
unsigned char *ab, rabb;

inti, j;

unsigned short int Re;

void *av;

av=&Rc;
ab=av;
Re=0xFFFF;
for(i=0; i< di; i++) {
rabb=masli};
ab[0]= ab[0] * rabb;
for(j=0; j< &; j++) {
if (Rc & 0x0001) {
Re=Re>>1;
Rc = Rc " 0xA001;
}else{
Re=Re>>1;
}

}
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b
return(Rc);
h
/1 I
unsigned int AnswerModbusSlave(char cCmd[], int Len)
{

unsigned int h,l;

h= RunCRC (cCmd,Len);

[=h&0xff; h=h>>8;

h=h&O0xfT;

cCmd[Len]=l;

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

}

DparMeHT NPOrpaMMbl, HCIOIB3YeMO 1S pacuera KOHTPOILHON CyMMBbI
(tabamuHbli criocob)

HpeHHOKEHHBﬁiCHOCO6HDEUKT&KOHTpOHBHOﬁCyMMBIHCHOHHQ@TCHHHHBKOHOMKKBPGM&HH.
#define CrcError 1
#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] = {
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, OxCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, O0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, O0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, OxCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, OxC1, 0x81, Ox40, 0x01, 0xCO, 0x80, 0x41,
0x01, OxCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, OxCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, Ox41,
0x01, 0xCO, 0x80, 0x41, Ox00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, Ox41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, OxCO, 0x80, 0x41, 0x00, 0xC1, 0x81, Ox40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, Ox41,
0x01, 0xCO0, 0x80, 0x41, 000, OxC1, 0x81, 0x40,
0x01, O0xCO0, 0x80, Ox41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, Ox41,
0x00, O0xC1, 0x81, 0x40, 0x01, O0xCO, 0x80, 0x41,
0x01, OxCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xC0, 0x80, 0x41, 0x00, O0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, Ox41,
0x01, 0xCO0, 0x80, Ox41, 0x00, OxC1, 0x81, 0x40,
Ox00C, 0xC1, Ox81, Ox40, 0x01, 0xCO, 0x80, 0x41,
Ox00, OxC1, 0x81, Ox40, 0x01, 0xCO, 0x80, 0x41,
0x01, OxC0, 0x80, 0x41, Ox00, OxC1, 0x81, 0x40

%

g
N
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/* CRC16 Table Low byte */

static char CRC16Lo[] ={

0x00, 0xCO0, 0xC1, 0x01, O0xC3, 0x03, 0x02, 0xC2,
0xC6, 0x06, 0x07, 0xC7, 0x05, 0xC5, 0xC4, 0x04,
0xCC, Ox0C, 0x0D, 0xCD, 0x0F, OxCF, 0xCE, 0x0E,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xCS8,
0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, OxDA, 0x1A,
Ox1E, OxDE, 0xDF, Ox1F, 0xDD, 0x1D, 0x1C, 0xDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD8,
0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO, 0x10,
OxFO0, 0x30, 0x31, OxF1, 0x33, OxF3, 0xF2, 0x32,
0x36, OxF6, 0xF7, 0x37, OxF5, 0x35, 0x34, 0xF4,
0x3C, OxFC, 0xFD, 0x3D, OxFF, 0x3F, 0x3E, OxFE,
OxFA, Ox3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, OXES8, OxE9, 0x29, OxXEB, 0x2B, 0x2A, OxEA,
OxEE, Ox2E, 0x2F, OxEF, 0x2D, OxED, 0xEC, 0x2C,
OxE4, 0x24, 0x25, OxE5, 0x27, 0xE7, OXE6, 0x26,
0x22, OxE2, OxE3, 0x23, OxE1, 0x21, 0x20, 0xEOQ,
OxAQ, 0x60, 0x61, 0xA1, 0x63, 0xA3, OxA2, 0x62,
0x66, OxAB, OxA7, Ox67, OxAB, Ox65, 0x64, OxA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, Ox6E, OxAE,
OxAA, Ox6A, Ox6B, OxAB, 0x69, O0xA9, OxA8, 0x68,
0x78, 0xB8, 0xBY, 0x79, OxBB, 0x7B, 0x7A, 0xBA,
OxBE, Ox7E, 0x7F, OxBF, Ox7D, 0xBD, 0xBC, 0x7C,
0xB4, 0x74, 0x75, OxB5, 0x77, OxB7, 0xB6, 0x76,
O0x72, O0xB2, 0xB3, 0x73, 0xB1, Ox71, 0x70, OxBO,
0x50, 0x90, 0x21, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, Ox5C, 0x5D, 0x9D, 0x5F, 0x9F, 0x9E, Ox5E,
Ox5A, Ox9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, 0x4A,
Ox4E, Ox8E, Ox8F, Ox4F, 0x8D, 0x4D, 0x4C, 0x8C,
Ox44, 0x84, Ox85, 0x45, 0x87, 0x47, 0x46, 0x86,
0x82, Ox42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

3

unsigned GetCRC16(unsigned char *puchMsg, int Datalen)
{

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

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

CRCLo = 0xFF ; /* low byte of CRC16 initialized */

while (Datalen--){
Index = CRCHi * *puchMsg++ ; /* calculate the CRC16 %/
CRCHi = CRCLo * CRC16Hi[Index] ;
CRCLo = CRC16Lol[Index] ;

1

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

1 1
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unsigned int  AnswerModbusSlavet(char cCmd[], int Len)
{

unsigned int h,l;

h=GetCRC16(cCmd,Len);

[=h&0xfT;, h=h>>8;

h=h&O0xft;

cCmd[Len]=l;

cCmd[Len+1]=h;

return (I+256%h) ;

ki

ITpumep 3ampoca ¢ KOHTPOIBHOM CyMMOM

Hmsa nons (Hex)
AJpec IOTUHHEHHOTO 02
OyHKIHS 03
Hauansuslit anpec cr. 00
Hauansapil agpec mil. 00
Komn-Bo peructpos cT. 00
Ko-Bo perucTpos M. 05
KoHTponbHas cymma ML 85
Kontponsaag cymma cT. FA

7 Coobmenus o6 omnbrax

7.1 Jlnst coobmenutt o6 ommbOkax (yaxuuoruposanus Modbus mpemycMaTpUBaeT, 49To yCTPOMCTBA
MOLYT OTCBLIATE OTBETHI, CBUAETENLCTBYIONME 00 ommOO4YHOM cuTyaumu. [IpU3HAKOM TOrO, 9TO OTBET
cojiepxut coobuierne o6 ommbKe, ABIIETCS YCTAHOBICHHBIH B | cTapmmii 6ut kona GyHKIHA (KOMAHIED).
IIprMep TaKOTO OTBETA C ONHCAHHEM I10JIeH ITPUBEEH HIDKE:

Tabnuuna JL3

Cereroil anpec Kop xomansl Koj omnbxwm CRC-16
01 g1 02 C1 91

MoryT OBITh OTHPaBICHB! OTBETHI, HMEIOIINE CIENYIOIMIE KOJIBL:

Tabnuna Ji4

oji{;élm Haszpanue KommenTapuit
01 Hepefictrutensras GyHKINsS Hepomyctumerit Homep Gyaxunn 8 SLAVE
02 HenelcTBUTENBHEIH afjpec NaHHBIX | 3alpolIeHHBIH aJpec HEKOPPEKTHBIN
03 HepelicTButensHOE 3HAUCHTE VkasaHHOE 3HAUCHNE NAHHBIX HE TOIePKUBACTCS B
JAHHBIX SLAVE

8 Komaunps! nporoxosa ModBus

8.1 HpOFp&MMHGG obecneyenye ﬁp@ﬁ@ﬁ%@ﬁ&?@ﬁg JAaBiieHyd TONJACPMHHBACT TpU KOMaHIbl H3
CTaHAapTHOIC HOIMHOXKECTBA KOMaH IIPOTOKOIa Modbus.
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B npuMepax nng Kaxno¥ KoMaHIEl IIepBas TabIMIa [IOKAa3blBAET COCTAB 3alpoca, BTOpas —
HPaBUILHOTO OTBETA. 3HAYEHNSA JOJKHBI OBITh ONHCAHB! B IIECTHAINATEPHIHOMN CUCTEME.

OnuoGurHble 3HAYEHMS 3ANONHAIOT OalTHI OTBETA ¢ MJIANIINX OWTOB, HAYMHAS CO 3HAYEHHS TEPBOTO
3anpoIleHHoro anpeca. Ocrapmmecs OUTBI 3aIIOJMHEHB! HYTAMH. |6-paspsiuHble 3HAYeHHS JOJDKHBI OBITH
[OCaHB! cTapimmM Oalitom Buepel. lluxamueckas koHTponsHas cymma CRC-16 mepemaercss Mmamnmim
GaliToM BIEpen.

8.2 UreHwe COCTOSHHSA PETHCIPOB XpaHeHMs1 (16-paspsiHplX [ENOYHCIEHHBIX —HePeMEHHbIX )—
¢yrxus 03h.
3ampoc, nocelika yerpo#icrea MASTER:

Tabnumna JLS

CereBoit Kon Howmep mepBoro YHucno peructpoB It CRC-16
aapec byHKIIIH perucrpa urerns (N)
CTapiIuil | MIaguui CTapIIni MJIaIIHH MJIaJIIHH crapuui
01 03 N . N . g .
GaiT OalT OaifT GaiiT HaiT OaliT

OrtBet, noceuika yerpoiictea SLAVE:
Tabnnma JL6

Ceresoit  [Kon Huero
ATDEC (byHKIH OaliT B Jaunsie (Nx2 Gaiit) CRC-16

P YHKIL OTBETE

3HAYCHHS 3HaueHus
01 03 Nx2 1-ro peructpa N-ro peructpa MIIaInuH | cTapimi
. MIL. " | crapmomit | MuTammTMR BaifT Gaifr
CT. 6aiT . o 9
GaiT OalT Gair

8.3 Urenwue craryca ycrpoiicTBa — ¢yukuus 07h.
3ampoc, mockuika yerporictsa MASTER:

Tabauuma JL7

CeteBoli agpec Kon dyaximu CRC-16

01 07 M. Gaiit | cr. BaiiT

Otser, noceuika yerpoiictea SLAVE:

Tabnuma JL8
CeTteoll anpec Kon dyuxiuu baiiT craryca CRC-16
01 07 X M. 6aiT l cT. balT

8.4 3meHeHHe COCTOSHHS PETHCTPOB xpaHeHus (16-paspsamHbIX [MENOYNCIEHHBIX MEPEMEHHBIX) —
Gysxmus 10h.

3ampoc, mockuika yerpoitcrsa MASTER:
Tabnuma JLO

" Kon-ro
CereBolt Yucno perucTpon s
Kon ¢ysxmuu | Homep nepeoro perucrpa * 3ATIHCHIBAEMBIX HalT
azpec / Jutst 3arvcy (IN)
(2xN)
01 10 Crapumit Muamumit | Craprmit | Muagmai
Gatit GafiT Oaiir Dafit
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3anuceiBaeMble qaHable (NX2 Gaifr) CRC-16
SHaueHUsI 3HavyeHus
1-ro peructpa N-ro peructpa MITAImnA 6afT cTapmui 6aiT

cr. Gai'T | ML GaiiT cT. GaliT | ML GaiiT

Ortger, nocsliIka ycrpoticta SLAVE:
Tabnuma JI.11
Cereroit  [Kon Howmep Kosn-Bo 3amucanHbIx CRC-16
azpec byHKIAN IIEPBOTO PETHCTPa peructpoB (N)

01 10 Crapumi#i | Mnamgmmit | Crapmumit | Muamgmuit | Miagmuit Crapmif
Gair GafT OaiT GaiiT Oaiit Gaiit

JaTynky noanepKuBaoT KOMaHy 3allycka u3MepeHuii o obuiecereBomy aapecy 0.

8.5 @opmMart nepegavn JaHHBIX

Bool — yioruueckas nepemernast, (1 nBomdrslit pasps). [lepenaéres 8 moGom Gute perncTpa.

Byte — wncno B quanasore ot 0 10 255 (8 IBOWYHEBIX Pas3psioB).

Char — cumson B koguposke ASCII (8 meonuspix paspsnos). Ilepenarorcs B MuagmeM Gaiite
perucTpa.

Word — B nmuanazone ot 0 1o 65 535 (16 nBoWYHBIX paspsios).

Int — 3HaxkoBoe 1eoe YKcIo B Auanazone oT —32 768 1o 32 767 (16 NBOWYHEIX paspsuoB).

Crapiuwit — 16-# paspsn onpesenser 3Hax gucia (0 — MoI0KUTeNbHOE, | — OTpULATENBHOE).
Crapmmuii 6aiiT nepenaéres B cTapuieM 6afiTe peructpa, MIaIINi B Miazimem 6aire (10 CTaHaapTy
Modbus).

Float — gucrno ¢ nnaparolell Toukoi B auanasone ot 1,5x107* o 3,4x103% (32 npomunsix paspsiza).
CootgercTByeT MexayHaponHomy crangapty IEEE-754 Floating-Point Conversion.

BaliTer mepeMeHHON IepelaloTes OT CTapIlero K MIIaqieMy, T.e. epBhIi mepeiapaeMblil 6alT
COJZICPIKUT [IOKa3aTellb CTENEeHH YHCia, CIeAYIOMUY — cTapuruit 6alfT MaHTHCCEL, 3aTEM, COOTBETCTBEHHO —
cpenHuit U Muagmui 6alThl MAHTHCCEL

Hpumep:

OTBeT MOMYMHEHHOTO YCTPOHCTBA € aipecoM | Ha KOMaHJy 4TeHus epeMenHoi tuma float (umeromei
JecaTHYHOe 3HaueHne papnoe Munyc 15,94 umn C17F0A3D (float)) naxonsuieiics B perucrpe 0x07.

s nonsa 3unavenue
Anpec OTUUHEHHOTO 0x01
OyHKITHS 0x03
Cuérunk 6afiT 0x04
Jannsie (peructp 0x07) cr. batit 0xCl1
Hannsie (peructp 0x07) mi. Gait Ox7F
Hannsie (peructp 0x08) cr. GafiT Ox0A
Jannsie (peructp 0x08) mu. SaiiT 0x3D
KonTponsras cymma cT. 6ait 0x31
Kontponsnas cymma M. OaiiT 0x66

% Onucarnue xoMaHg
9.1 Onucanue peructpos npeobpazosarens sepcun 2.0

9.1.1 Onmcanyue perucTpos, JOCTYIHBIX [0 YTCHHIO U 3aIFCH, COXPAHAEMBIX B 3HEPrOHE3ABHCHMOM
naMaty, npuseseHo B tabmuuie JL12
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Tabnuua JLIZ — Perucrpsl, IOCTYIHBIE [10 YTEHUIO U 3aIIUCH, COXPAHIEMBIE B SHEPrOHE3aBHCHMOIT
HaMsATH

Anpec . o
Anpec Gaifra Omnmcanue ¥ IOMyCTHMOE 3HaYeHne balta
perucTpa
ST? pria Pezeps
0000h |2t
Manuviit Anpec ycrpolictsa B nHTepdeiice ca3u (01h*...FOh)
Oaiit
Crapmuit Homep BHyTpeHHEr0 qHana3oHa
GalT (L1 MHOTOIMATIA30HHBIX )
Pa3zMepHOCTE BBIXOIHOH BETHUMHEI
0001k — 0 — % oT BepxHEro mpenaesa u3MepeHuit
Mna gt —l—la
6a171TlI ~2'—l
-3 — Mlla
— 4 — xre/em?
— 5 — xre/m?
IHocrosuuas nemndupoBanus.
0*-0c
1-02¢
2-04¢
Craprmit 3-0,8¢
OafT 4-16¢c
0002h 5.32c
6-64c
7-12,8¢
8§-26,6c¢
Mua i
. He ucnone3yercs
OalT
CxopocTs 00MeHa 110 TUHHY CBSI3H, OOJ:
Crapumit 0 — 1200; 1 — 2400; 2 — 4800;
Bait 3"—9600;  4-—19200;  5-—38400;
6 — 57600, 7— 115200
0003h IapuTter
. 0" — geTHOCTH
Munamuit
P | — HeueTHOCTH
Salit
2 — OTCYTCTBWE NAPUTETa, 2 CTOMOBLIX 6UTa
3 — OTCYTCTBHE TIAPWTETA, | CTOMOBLIA OUT
N ¥ F TH] *'2 J
0037h 0038% Hocmmriaﬁ hifs @Hgbﬁposaﬂm B cekyniax 0%-26,6 ¢ (gucro ¢
TUIARAIOTNEH 3argTol )

: ?)H&‘ieﬁﬁﬂ, 10 YMOJIHAHHIO, YcTaHaBIUBAIOTCS IIpH BOCCTAHOBIICHUY 3aBOJICKIX HACTPOEK.
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9.1.2 Onucanue peructpos O3V, TOCTYIHBIX [10 YTEHHIO ¥ 3AIIUCH, IIpUBENEHO B Tabmune J1.13.
Tab6nuuna JL.13 — Peructper O3V, 10CTYIHEIE [0 YTEHUIO U 3aIIACH

Anpec
perucrpa

Anpec
Galira

Onucanue u JOIYCTHMOE 3HAUCHNKE Gaiita

0010h 001Bh

Peseps

001Ch 001Dh

BenuuuHa KoppeKkuuy napamMeTpa (4UCiIo ¢ IUiaBarouieit 3arnaro)

001Eh

PINCOD peructp pa3biokMpOBKH pa3pellIcHHs H3IMEHEHHS IapaMeTpoE ¢ 3Kpada
natyuka yepes MODBUS

001Fh

Crapumit
Galir

001 — ycTaHOBKa HIDKHETO 3HAYEHMA PaBHBIM HYIIIO;

003 — xoppexuus HIDKHETo 3HaYeHus, B % o BITH, Ha Benuuudy, patee 3aIHCAHHYIO 110
agpecy 001Ch...001Dh;

004 — ycTanOBKa BEpXHEro 3Ha4eHUs, cooTBeTcTRYIOmero 100 % BIIH;

008 — 3amyck u3MepeHHil;

00Ch — xoppekuus BepxHero sHaueHus, B % o BIIY, ua senuundy, panee 3aucaHHyo
no agpecy 001Ch...001Dh

010h — Bo3BpanieHNe 32BOACKUX HACTPOEK

TTosrOpHas MHMUMANH3ALNA AaTyrKa. 3anucs 6aiita 005 Ah npusenér x cbpocy

Moranumii
GaliT

MEKPOKOHTPOJIIIEPA, [IOCIE Hero 3Ha4enye 6yaet oGHyNeHo.

Komanaa ncnome3yercs [ociie U3IMepeHus PericTpoB, PactioNnoKeHHbIX 110 aapecaM
000h...00Fh, ana Toro, utobs! 3armicanHas uHdopMalus o6pabdarsiBanacs
MHUKPOKOHTpOLIepoM (6e3 BEIKIIOHUEeHHS TUTAHUSA)

9.1.3 Onucanne peructpos O3V, TOCTYIHBIX [0 YTEHMIO, MPUBEAEH0 B Tabmumne JI.14.

Tabnuuna JL.14 — Peructper O3V, HOCTYIHBIE TONBKO 10 YTEHHIO

Aqpec peructpa

Anpec Galita

Onucanue U AONYCTHUMOE 3HaYeHHe Oaiita

0004h... 0005h

Co crapero 6alita

BIIH nonb3oBatens, B yCTAHOBJISHHBIX €IUHNIAX H3MepeHus (YHCo ¢
T1aBaroleil 3anaroit)

0006h... 0007h

Co crapuero Gatita

HITH nmonk3opaTesnd, B YCTAHOBNSHHBIX SIMHHUIAX W3MEPEHHs (4HCIIO ¢
M1aBaroie 3araToil)

Crapumii 6afiT

Kog ycrpolictea. SHavenue 11h

0020h — = = o
Munanmnii 6air 3aBoackol HOMep ycTpoleTsa, cTapuuii GaliT
Crapmmit dalit 3aBoJCKOH HOMED yCTpoiicTBa, cpelmii GailT
0021h 3aBozcKolf HoMep yeTpoitcTea, Maaamui GaiT
Mnanmuii 6ait SaBozckoit HOMEp YyCTpolCTBa BRIUUCISIETC 10 hopMyne:
N=65536xHi+256xMID+Lo
0022h Crapimmit 6alit Bepcus 1O, xon ASCIL, nieperili cuMBOI
Muammnit 6aiit Bepcus 1O, xon ASCIIL, Bropoi cuMBo
0023h Crapuuii OafiT Bepcus IO, xon ASCIL, Tperuil cumpo

Mnamuunii Gaiit

Bepcust 1O, xon ASCII, uetBEpThiil CHMBOI

0024h... 0025h

Co crapuiero Gafita

Bepxuuli npenen uzmepennst, [a (dncrno ¢ muasaroiueit sansroii)

0026h

Crapmmit 6afit

Peructp craryca.

~ 0ut 0 — natymx paboTaetT HOPMANLHO

—6ur 1 — neperpysxa no nasnenmo (Gonee 120 % BITH)
— OUT 2 — BBIXOJ 32 npenesisl ro xanany | (Up)

~6uT 3 — BBIXOJ 32 rpenens! o kanany 2 (Uf)

— 6ur 4 — BBIXOJ JaBNeHUs 3a npenensi -12,5%

— OHT 5 — BBIXOJ JaBNeHus 38 npenenst 112,5%

— 60Ut 6 — ALIIT Hewcrparen

DTOT perucTp Taloke MOKHO MPOUMTATE KoMauolt 07h

Mmagmuii Galir

Pesepr

0027h...0028h

Co crapurero 6aifra

3Ha4eHne BRIXOJHOTO CUTHAN2 B YCTAHOBIEHHEIX SINHANAX (MUCHO © aBaomel
3ArTOoN)

0029h... 002Ah

Co crapuero balita

3HaueHne TeMIepaTypsl mmepsemoi cpensl 3 C° (yncio ¢ masaowell 3anaroit)

002Bh... 002Ch

Co crapuiero 6aftta

3naycHue TeMueparypsl xopiyea B C° (unciio ¢ ruiasatomell sansrol)

Mnanminii Galit

KonvgecTBo NUANazoHOB B JATUHKE YHCIo 0T | no N

0046h...0047h

Crapmuif Safit

Pezepr
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ponomxenue npunoxerus JK

9.2 ®opwmart Bepcuu 110

Bepcus 4.00 0x34 Ox2E 0x30 0x30
9.2.1 Ilpeobpasosanue yucia dopmara 1EEE754 B mecatwuHblf BHJ OCYINECTBIIETCS CIIELYIOMIHM
obpaszom:

1) Coxpanenue crapmero 6ura 1 Gaiita (3naka uncia);
2) Cupur 1-ro u 2-ro 6aiiToB Ha | TIO3HITHIO BIIEBO IS IOTyUeHud B |-M OaliTe oka3artesis CTEIEHH,
3) CaBur 2-ro 6afiTa Bpaeo Ha 1 OMT ¢ yCTAHOBKOM CTapIIero Oura;
4) Ilpeobpazopanne 2—4 6aiiToB B 1EI0€
Baitr 2 x 65536 + Batit 3 x 256 + Baiirt 4;
5) YMHOKeHHe [I0Jy4eHHOH BemunyrHb! Ha 2 B crenenu (6ait 1-150) 1 BoccTaHOBIEHHE 3HAKA YHCIIA.

[pumep:
00000000 =0
3F800000h =1
CICCCCCD =-25,6

9.3 Orpanugenns HHGOPMAIUOHHOTO 0OMEHA

9.3.1 Ilpeobpazoparenu obeclednBaroOT ay3y lepe/] HauyajloM OTBeTa He Meree 3,5 GaliT 1 ckopocTeit
obmena 1,2-19,2 x6ox umm 1,75 Mc mist ckopocreit 38,4—115.2 k6o,
9.3.2 MakcumMaibHOe KONHYeCTBO PETHCTPOB UL OJHOHN omepanuu yrenus — 75 (150 Gaifros); 3anucu

— 4 (8 GaiiToB).
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Hpunoxenne

(ob6s3aTenBHOE)
Cepruduxart cOOTBETCTBUS
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Hpuaoxenne K
(cripaBoyYHOE)
HucTpykuua Mo MOHTaXY Kafe bHbIX BBOLOB

(Ha npyumMepe HHCTPYKIMY N0 MOHTAXKY 3aB0Ja B3PHIBO3ALIMIIEHHOr0 06opynosanus OO0 «Koprem-Topantex»)

Kabenpuplit Beon tuna FG11 nns webporupopanHoro xabens

<
4N

3RS e ST

L.

Cocrap kabelbHOTO BBOAA:

1

2
3
4

KOpnyc BBOa

YIUIOTHUTEIBHOE KOJIBIIO
KOMIPECCHOHHOE KONBLO

NprKHMHas rafixa

YcTaHoBKa BBOJA
HaleTh YINIOTHUTEIBHOE ¥ KOMIIPECCHOHHBIE
Kosslia 2 U 3 BMecTe ¢ raiikoil 4 Ha xabens;

HeapMnpoRABHENR Kabens

Kabenpusiii 8eoa Tuna FGA1I ang GponupoBaduoro xabess

TloaroToBKa apMUPOBAaHHBIX U OPOHMPOBaHHEIX Kabemel

OKpaHHPOBaHHEI Kabens co
xabenp CTABHON
OTIIETKOMN

/
]
/

285 i ] 1

1.

2.
3.

BBEPHYTb KOpIHyc BRoIa | B o6opynosantie;

3aTAHYTh raiiky 4.

/

|

Kabenr ¢ oruieTrol

METANNIIECKOH
JIeHTOH
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Hoaroroska 6ponu
hmin=BricoTa
BpOHEIAKNMAIOTIETO
KOJbLa+2 MM MAaxce.
(BponesaKuMaroii
xopryc 6)

Puc.A Orkperrie Gporyu
TEPENl COCANHEHNUEM C
KOPITyCcOM 6 U
OPOHE3AKNMAROIHM
KOJBUOM 7



Breumnan
00004Ka

3azkum GpoHn
puc A

N

[

Buytpenuss
oGonouka

Hponomxenne npunokenns K

Cocras xalejlbHOIO BBOJA

1.

KOpIycC BBOJA

2. YIIOTHUTENIBHOE KOJBLO [T BHYTPEHHEN
obonouxu xabeins
3. BHYTpeHHee KOMIIPECCHOHHOE KOJbIO
4. BHeLIHEe KOMIIPECCHOHHOE KOJbLO
5. npomexyrouHas Mmydra
6. YIUIOTHHTENBLHOE KOJIBLIO UL BHEIIHEH
obonouku
7. 3axKuUMHasg rafixa
[MPUMEYAHUE.
Ilpy  MoHTaxe BBOJAa  HEOOXOAMMO  YCTAHOBHTL

KOMIIPECCHOHHOE KOJIBLO 3 B COOTBETCTBHHU C YKa3aHHOMN
Ha HEM TOJNIMEOH 6poHu.

VYcTaHOBKa BBOJIA:

1. BBEpHYTh KOpHyC BBOAa | ¢ mpokiazxod 2 B xopmyc
o0opynoBaHus

2. HajeTe Aetanmu 7, 6, 5 onHy 3a Apyro# Ha xabens U
HaKUBHTH HE 3aTATHBAL;

3. Hazerh Kosblo 4 Ha GPOHIO;

45

4. pacnpaBHTh OPOHIO AJA 3a)KUMa KOJBLA 3 ¢ KOJNLIOM

5. mocie coeluMHeHMs YOEeAuThCA, UYTO CHAapyXH He
ocTanock OpOHH, T. K. 3T0 MOXKET NoMellath cGopke
eeoja 1. Ecnm 3to mpowsonuio, ymaiHTh TOpualiue
(parMeHTH OpoHY;

6. BCTAaBWTh BHYTPEHHIOIO  o0omouky kabeis B
YIUIOTHEHMe 2 M B2 coOpaHHbIX KoNbla 3 u 4,
yOeaUBIIHCE, 4TO GPOHA HAlEKHO 3adUKCHPOBANE;

7. 3aTAHYTb NPENBAPUTENBEHO cOGpaHHbIe JeTanu (CM. I

2).




Hpunomenue JI
(cnparoynoe)
MoHTaxHBI! uepTex

T #5).
Aporimeu K3 ] bomm Mex12
| Haoa (6
B0K KAGNGHHA /1 e M8
BKH2-10 P Wadoa npyxurras 8
Jperay - ’
KOHTPO/ ;
e (kooa
PMIyIbCHAS AUHUS
j KpoHuwmeur (K
Hunness naockug ,
0/ KDEI/eHUS
‘ ] damyuxol 4 [14
[auka HakudHas T b 1B 1B
oo 210 | ,
MZOx15 e L \\
| [ auka Hakudkas
: MZ20x15
] Hunnens naockuy
Bxod
Cpedk

Pucynox JL.1 - MonTasHEIH 4epTex yCTAHOBKH IIPe00pasoBaTess AAaBIeHUS HITYIEPHOr0 KOBCTPYKTUBHOTO
HCTIONTHEHUS ¢ MOHTHPOBAaHHEIM KiiananHbM ostoxoMm "BKH" pe3p6oBoro mpucoeIUHEHNS K MMITYIBCHBIM
munnaM, u ¢ KMY "Hunnens M20" u "Kpormretin CK" ("Kpommreitn K3" BXOIUT B KOMIUIEKT) IULL
kperuienus natuukos U, ITA, [IVB, 1B
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Byod bonm Mex 12

Hurness nnocku Tpyoa #10 M ///adﬁq APYXUHHOA 6
[ auka HoKuoHas 1 T
M2Ox15
bomm MIOx45 1! | [aixa 116
Waoa npyxumras 10 ~ = Wavoa npyxumras 8
BA0K K7 anaHHsil e
bKH3-T7 (kooa

T~ Apomwmedy T

! I Ipyoa 250

Ham4ux LpeHaxHbil

LRI JabreHu K/1a0aH D
|

Pucynox JI.2 - MOHTaXHBIH YEPTEXK YCTAHOBKHU IIpeobpa3oBaTesis AaBieHus QIaHIeBOro KOHCTPYKTHBHOTO
UCTIONHEHUS ¢ MOHTHPOBAHHEIM KJiananHbM 6roxom "BKH" pe3rboBoro npucoenuHenus K UMITYJIECHBIM
nuavsaM, u ¢ KMY "®@nanen M20" u "Kpormrefin T". Bapuant kpervieHus Ha BEpTUKAILHON Tpy6e @50
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Hunnens naocra B Toyda 9710
\-\'\\\ B kionasi
I V=7 T
[@ika Horudas i e BAIG-TT
M2x15 B
Lamie
B MIOKES _”-_-—~~—r~" o - DOSHOCT Jabers
Mawda npysrsas 10 .
e [ 8 Kpoumein K
/ lion 8 395 KpereHus \
damureh 41 \
bomm MOk 16
7 liign npgxuras 10
Tpyoa #50
Pk i
L &
<
}
s l \
Loenrsiy .~ Crodn / \\ Rpowmens TF
KAONaH 5 KpEnfeHs
Samkol 117

Pucynox JI.3 - MonTaXHBIH uepTesk yCTaHOBKY NTpeobpa3oBatesnsi [aBieHus (IaHIEeBOr0 KOHCTPYKTUBHOTO
HCTIONTHEHHS ¢ MOHTHPOBAaHHBIM KilanagHeIM O610koM "BKH" pe3sboBoro npucoequHeHNs K UMITYIbCHBIM
muanaM, 1 ¢ KMY "®nangen M20" u "Kponmreiiy CK" (i kperuienus natauxos JIJT). Bapuanr
KpeIvieHHus Ha FOpU30HTaNnbHOH TpyOe @50




JIUCT PETUCTPAIIMU USMEHEHUI

Howmepa mucror (cTparun) Bceero Bxonsammuil No

5 JUCTOB Ne noxym. conpogonu- | ITonnuce Hara
= | Vsmenen- | 3amenen- " Annyny- | (CTPanHL) B TEIBHOTO

HBIX HBIX OBBIX | poBammpix | HOKYM. AOKyMEHTa

U jara

- - - Bcee - 70 |ATBP17-099 15.05.17
1 - Bee - - 70  |AI'BP17-236 22.08.17
2 - Bee - - 70 |AI'BP17-331 17.11.17
3 - Bcee - - 70  |AI'BP17-356 - 21.12.17
Ly 170 2 AN TO-TZ| - 73 WBP@-24D SO&7)






