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BBEOEHME

HacToswmin OKyMEHT COAepXUT CBeAeHUs, Heobxoanmble AMs aKcnnyara-
UMM ypoBHEMepoB MHorokaHanbHbix [AYY10 TY 26.51.52-006-29421521-2022,
MMeHyeMbIX B AdanbHenweMm “ypoBHemepbl”’, U npedHasHavyeH Ans obydveHus ob-
CnyXxuBaloLLero nepcoHana paboTe ¢ HUMK 1 UX SKCNyaTauuu.

[IOKyMEHT CoAaepXuUT CBEAEHNS O Ha3HaYeHUW, TEXHUYECKNX AaHHbIX, COCTa-
Be, YCTPONCTBE, KOHCTPYKUMU W NpuHUMNax paboTbl ypoBHEMepPOB, obecneveHun
MX B3PbIBO3ALUVLLEHHOCTM, CBEOEHUS O YCNOBUAX IKCNiyaTauuu, MapKupoBke W
nnomGupoBaHuM, a Takke ykasaHusi No NoAroToBKE YPOBHEMEPOB K 3KCMnyaTaumn
N cBeAeHVs, Heobxoanmble AN MPaBWUbHOW 3KCMNyaTauMn ypoBHEMEpOB U NoA-
AepXaHusl ee B NOCTOSIHHOW rOTOBHOCTM K AENCTBUIO.

Mpn n3y4yeHUn ypoBHEMEpPOB AOMOMHUTENbHO HeobxoAMMO MCMonb3oBaTb
[OKYMEHTBI:

— YHKP.407631.005 P3 YposHemep nonnaskosbin 1YY10. PykoBoacTteo no
aKcnnyaTaumm.

— YHKP.407631.005-XXX PO YpoBHemep nonnaBkoBbii [YY10. PykoBo-
ACTBO oneparopa.

— YHKP.468157.113 PO Bnoku conpsbkeHus ¢ aatunkom BCOS5A v BCO5H.
PykoBoacTBo no akcnnyataumm,

— YHKP.468157.113-XXX PO Bnoku conpsbkeHunst ¢ gatumkom BCO5. Pyko-
BOZACTBO onepartopa (XXX — Homep TekyLLeln Bepcum NnporpaMMHoro obecnevenus);

— YHKP.466514.026 P3 KoHTponnep Al7. PykoBoAcTBO MO aKcnnyaTaumu,

— YHKP.466514.026-XXX PO KoHTtponnep Al7. PykoBoacTBo oneparopa;

B copgepxaHue gaHHOro fOKyMeHTa MOryT ObiTb BHECEeHbl M3MeHeHuss 6es
npeaBapuTENbHOrO yBe4OMITEHMS.

B cBsi3n C NOCTOSIHHO NpoBOAMMbIMKM paboTamu MO COBEPLUEHCTBOBAHMIO
KOHCTPYKLWMW, OONYCKalOTCH He3HauuTernbHble OTNNYMSA NapameTpoB, He yXyALuato-
e XapakTepnCcTUKN YPOBHEMEPOB.

MaTtepuwan, npeAcTaBneHHbI B HACTOSILLEM AOKYMEHTE, MOXHO KOMMPOBaTb
1 pacnpocTpaHaTb Npy cobnogeHnn crneayroLwmx yCrnosum:

— BECb TEKCT AOMMKEH BbITb CKOMMPOBAH LenukoMm, 6e3 kakux 6bl To HY BbIno
N3MEHEHWIN U COKpaLLEHWI;

— BCE KOMUM [JONKHbI COoAepXaTb CCbIMKy Ha aBToOpckue npaBsa
AO “AnbbaTtpoc”;

— HacToAWMN MaTepuan Hefb3s PacnpoCcTpaHATb B KOMMEPYECKMX Lensx (c
Lenblo n3BrneyveHusi npubbinm).

© 2022...2026 AO “AnbbaTpoc”. Bce npaBa 3alUMLEHbI.
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OMNMUCAHUE U PABOTA

1 HASBHAYEHME

1.1 YpoBHemepbl NpegHa3HayeHbl AN U3MEepPEHUA YPOBHS XUAKOCTH, B TOM
YMCre CXWKEHHbIX ra3oB, YPOBHSA pasfena XWAKOCTer, U3bbITOYHOro AaBneHus B
pesepByapax, paboTalwmx nog M3ObITOYHbIM  OaBreHVem. YpoBHemepbl
BbIMYCKalOTCA B YeTbIPeX WCMOMHEHWAX, OTAMYAIOWMXCH TUMOM MOAK0YaemMoro
ypoBHemepa nonnaekosoro AYY10 (ganee — MIM) u BTopnyHbIM Npubopom (ganee
— BI).

1.2 YpoBHemepbl OTHOCATCA K npubopaMm TEeXHUYECKOro KOHTpOns U
perynupoBaHusi TexHonorm4eckoro npouecca cornacHo NOCT P 52931.

1.3 YpoBHEMEpPbI OTHOCATCS K B3pblBO3aLUMLLEHHOMY OGOPYAOBaHUID U
COOTBETCTBYIOT TpeGoBaHWsSIM TEXHWYECKOro pernameHTa TaMOXEHHOro coto3a
TP TC 012/2011.

1.4 B cocTaB ypOBHEMEPOB, B 3aBUCMMOCTU OT UCMOJSIHEHNS!, BXOOSAT:

— koHTponnep Al7 (manee — Al7);

— ©6nok conpsibkenns ¢ aatyumkom BCOSA vnu BCO5H (nanee — BCOS5A vnu
BCO5H);

— ypoBHemep nonnaskoBbin [YY10.

1.5 MM “MetoT HECKONMbKO BapuMaHTOB WCMOSHEHWUS, OTNMYAIOLLUMXCS BUOOM
B3PbIBO3aALLUTLI U NPOTOKONOM 06MeHa.

[na vcnonHeHuii ¢ BUOOM B3pblBO3almThLl "B3pbiBoHENPOHULaeMas 060-
nouka” (Ex db) BO3MOXEH AONONHUTENbHBIN BapUaHT C BHYTPEHHUM 060rpeBoM.

1.6 YpoBHemep ucnonHeHusa 0 He coaepxuT B cBoeMm coctase BI. Mpu
3akase nocTtaensetcsa oAuHouHbin [N nuMbo C  BHYTPEHHWM NPOTOKOIOM
“Anbbatpoc”, nn6o ¢ HART-npoTokonoMm, nnbo ¢ Bbixogom RS-485 B dhopmate
npotokona Modbus RTU. NN MmoxeT ocyLecTBNATh:

— KOHTaKTHOe aBTOMaTu4eckoe n3MepeHne YpoBHS XXNOKUX NPOOYKTOB;

— KOHTaKTHOe aBTOMaTu4yeckoe M3MepeHue [0 TpexX YPOBHEN pasfena He-
CMeLUMBaeMbIX XNOKUX NpoAyKToB (Bcero He 6onee Tpex ypoBHEWN 1 ypoBHeN pas-
gena, BKIo4as OOHHbIN NONaBoK);

— U3MepeHne TemnepaTypbl KOHTPONMPYeMOWn cpefbl B OOHOW Toyke (Ha
KOHLie ypoBHeMepa);

— U3MepeHNe AaBneHNs KOHTPONMMPYeMON cpefbl B OAHON Touke (Ha KOHLue
ypOBHeMepa);

- nUTaHne ©n nepefadvy [daHHbIX W3MEPEHUMn Mo  [ABYXNPOBOAHOMY
HART-npoTokony, no YeTbIPEXNPOBOAHOMY BHYTPEHHEMY NpPoTOKONy
AO “AnbbaTpoc” (manee “npotokon “Anbbatpoc”), nnbo no TPexnpoBOLHOMY
uHTepderncy RS-485 (c npotokonom Modbus RTU, naTte npoBogoB BMecTe € nuta-
HUeM, cM. none “G” npunoxenus A);

- BBog no HART-npotokony unu npotokony “Anbbatpoc” (cm. none “G”
npunoxeHns A) HacTPOeK ypoBHEMEPa;

— MECTHYIO MHAMKAUMIO AaHHbIX U3MEPEHUR (NpY HanmMuMn SYenkn UHAMKa-
Lumn) — ypoBHEW, TemnepaTtypbl, AaBrneHus (415 ypoBHEMEPOB C KaHanom namepe-
HWUS1 AaBneHns);

- BBOA Tabnuupbl KanmbpoBkn pesepByapa C NOMOLLbIO BpaLLaoLWencs KHom-
Kv ynpaeneHus (ganee “sHkogep”) u nHaukaTopa;

— BBOJ M MHAOMKALMIO HACTPOEYHbIX NapameTpos;

— pacyeT 1 uHAMKauuo obbema XMAKOro NMpoaykTa B pesepByape Ha OCHO-
BaHUW BBeAEHHOW Tabnuupbl KanMbpoBKM pesepByapa;

— (bopMupoBaHMe CTaHO4apTHOro TOKOBOro curHana ot 4 o 20 MA, K KOTO-
poMy MoOryT ObITb NpMBsSi3aHbl OOWMH U3 U3MEPSIEMbIX YPOBHEW WX pacCyUTaHHbIN
obbem npopykTta (Tonbko Anst ypoeHemepoB ¢ HART-npoTokonom, cm. none “G”
npunoxexus A);

— TOYHYIO NOACTPOWKY BbIXOAHOIO TOKOBOrO CUrHana ypoBHemMepa K ypoBHAM
4 mA n 20 MA (Tonbko Ang yposHemepoB ¢ HART-npoTokonom, cMm. none “G” npu-
noxexus A);

— NPUBSA3KY MOJIHOTO Auanas3oHa BbIXOLHOrO TOKOBOIO curHana k pabouvemy
OnanasoHy M3MepsieMblX YPOBHEW B pe3epByape (TONbKO Ans YPOBHEMEPOB C
HART-npoTokonom, cMm. none “G” npunoxexus A);

— Bblayy BbIXOAHbIX TOKOBbIX curHanos 3,8 MA 1 20,6 MA npwu BbIXxoae npu-
BA3aHHOro K TOKOBOMY CUrHany napameTtpa COOTBETCTBEHHO 3a HWDKHUA U BEPXHUN
npegensl nsaMmepeHusa (Tonbko Ans ypoBHemepoB ¢ HART-NpoOTOKONom, CM. none
“G” npunoxeHus A);

— BbIOOp aBapuHOIO YpOBHs (B Criydae HeMcnpaBHOCTU YpOBHEMEpA, KaHa-
na CBAA3M UIU HaxoXAeHUs1 YPOBHS B HEU3MeEPSIEMbIX 30HaX) BbIXOQHOrO TOKOBOIrO
curHana 3,61 mA unm 20,99 MA (Tonbko ans ypoBHemepoB ¢ HART-MPOTOKONOM,
cM. none “G” npunoxexus A);

— 3anpeT M3MeHeHMsa HacTPOeK ypoBHeEMepa C aHKoaepa Unu rno Lmdposomy
KaHany;

— BBOJ HAaCTPOEYHbIX MapameTpoB M Tabnuubl KanubpoBKM pesepByapa C
nepcoHanbHoro komnbtotepa (MK) yepes BHewHU moaynb nHTepdenca MN7-01
YHKP.467451.012-01 (MN9-01 VYHKP.467451.018-01) (manee MW7-01 wnu
MW9-01), paboTatowmii ¢ MK no USB nHTepdericy;

— MHAuKaumio Ha akpaHe MK yepes MN7-01 (MN9-01) gaHHbIX UBMEPEHUI U
HaCTpoOeK ypoBHeMepa.

1.7 YpoBHemep ucnonHeHus 1 cogepxuT B CBOEM cocTaBe B kavecTse Bl
6nok conpsbkenust ¢ gatumkom BCOS5A v MMM ¢ npoTokonom “AnbbaTpoc”.

K BCOS5A moxeT noakntoyvatbest oguH MM ¢ npotokonom “Anbbatpoc”.

BCL5A coBMECTHO C NOAKIMYEHHbIM K Hemy [N obecneynBaet:

— U3MepeHue YPOBHS PasnmyHbIX XXUOKMX NPOOYKTOB;

— U3MepeHue ypoBHeW pasaerna cpef MHOrodasHbIX XUOKOCTEN;

— U3MepeHue TemnepaTypbl KOHTPONMpYeMOW cpedbl B OLHOW WIU He-
CKOJbKMX TOYKaX;

— U3MepeHUe AaBrneHUst KOHTPONUPYEMOW Cpefbl;

— Koppekumto namepsiembix MM ypoBHeW ¢ yyeToM TemnepaTypbl KOHTPO-
NNPYEMOW XNOKOCTY;

— BbluUCIEHME 0ObeMa XMAKocTu, o6bemMa MoaTOBapHOW BOAbl, MIOTHO-
CTW 1 Macchbl XUAKOCTU C UCTIONb30BaHNEM rPafyMpOBOYHOM Tabnuubl pesepByapa;

—  WHOMKaLMIO M3MEPEHHbIX NapaMeTpoB Ha BCTPOEHHOM AMUCMIiee U BBOL
HacCTpoeK;

— opmupoBaHne YeTbipex TOKOBbLIX CUrHanoB B AumanasoHax oT 0 Jo
5 MA, oT 0 go 20 MA u oT 4 go 20 MA, B BENNYMHE KOTOPbIX COAEPXKUTCHA MHAOP-
Mauusa O 3Ha4YeHWsX M3MEPEHHbIX NapamMeTpoB (ANs MONyYeHWs BbIXOAOB MO Ha-
npspkeHnio oT 1 o 5 B Mcnonb3yoTcs pe3avcTopbl U3 KOMMIEKTa NocTaBku);

— ynpaBfeHWe BHELUHMMU YCTPOWCTBaMM MOCPEACTBOM ABYX U30NIMPOBAH-
HbIX KIOYElN C BbIXOAOM TUMa “CyXoW KOHTaKT” C MporpaMMypyemMbiMn NPUBSI3Kamu,
noporamu u ructepeavncamm cpabaTbiBaHus;
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— HanuyuMe MporpaMMHOrO MOAyINsi BbluMCIeHWs OOBbEMa, NMOTHOCTU U
Macchl KOHTPONMUPYEeMON cpedbl Mo rpadympoBoYHON Tabnuue pesepsyapa (B pa-
H6ounx ycnoBusix M npuBedeHHbIX K 15 °C) ¢ BO3MOXHOCTbIO NPUBSA3KA BXOAHBLIX
AaHHbIX MOAYNA K U3MepsieMbiM napameTpam;

— ©BA3b ¢ OBM BepxHero ypoBHs NocpeAcTBOM NOCMeA0BaTENbHOrO WH-
Tepderica RS-485 B popmaTe npoTokona Modbus RTU;

— c¢Ba3b ¢ OBM BepxHero ypoBHsi NTOCPeACTBOM NOCMNeA0BaTENbHOMO WH-
Tepdenica USB (amynsiums nocnegoBaTenbHOro nopta ¢ HarnoXeHnem npoTokona
Modbus RTU).

1.8 YpoBHeMep UCMONHEHUsA 2 COOEPXUT B CBOEM cocTase B KadecTse BIl
6nok conpsixeHus ¢ gatymkom BCOS5H u MM ¢ HART-NpoToKonom.

K BCOSH moryT nogkntovatbes Ao Yetbipex MM ¢ HART-NpOTOKONOM.

BC[I5H obecneunBaeT:

—  VMHOMKAUMIO U3MEpPEHHbIX 3HayYeHUMn napameTpoB M BBoA HacTtpoek [,
noctynHbeix no HART-npoTokony;

— opmMUpoBaHME YeTbIpex TOKOBbLIX CUrHanoB B AuanasoHax ot 0 go
5MA, ot 0 go 20 MA 1 oT 4 go 20 MA, B BENUYMHE KOTOPbIX COAEPXUTCSH NHAOP-
Maums O 3HaYEHUsIX M3MEPEHHbIX NapaMeTpoB (ONs NONyyYeHUss BbIXOAOB MO Ha-
npsbkeHuto ot 1 oo 5 B ncnonb3yoTcst pe3ncTopbl M3 KOMMMNEKTa NoCTaBku);

— ynpaBneHue BHELHUMU YCTPOMCTBaMMU NOCPeaCTBOM ABYX U30NMPOBaH-
HbIX KIHOYen C BbIXOAOM TUMa “CyXOr KOHTaKT” ¢ NporpaMMnpyemMbiMy NMpUBSA3Kamu,
rnoporamm u ructepeancamm cpabaTbiBaHus;

— HanuuvMe nporpaMMHOrO MOAYNs BblYMCHEHUs oObEMma, MMOTHOCTU WU
MaccCbl KOHTPONMPYEeMOW Cpedbl MO rpagyvpoBOYHOM Tabnuue pesepByapa (B pa-
Goumx ycnosusix U npmeedeHHbiX K 15 °C) ¢ BO3MOXHOCTbIO MPUBSA3KU BXOLHbIX
OaHHbIX MOAYnS K UsMepsieMbIM napameTpam;

— cBsi3b ¢ OBM BepxHero ypoBHS nocpeacTtBOM MOCHeaoBaTeNbHOr0 WH-
Tepderica RS-485 B popmaTe npoTokona Modbus RTU;

— c©BsA3b ¢ OBM BepxHero ypoBHs MOCPEeACTBOM MOCNefoBaTENbHOIO WH-
Tepderica USB (amynsiumsa nocnegoBaTenbHOro nopra C HanoxeHneMm npoTokona
Modbus RTU).

1.9 YpoBHemMep UcnonHeHus 3 COOepXUT B CBOEM cocTaBse B KavecTse BIl
koHTponnep Al7 (nanee — Al7) u MMM c npotokonom “AnbbaTtpoc”’ unn HART-
NPOTOKOSIOM.

K Al7, B 3aBMCMMOCTM OT KOnMyecTBa mMoaynen Beoda/BblBoaa, ycra-
HoBNeHHbIX B Al7 cornacHo 3akasy, MoryT nogkntoyaTtsca oo wectu M ¢ npoto-
konom “AnbbaTpoc” unu go asaguatu Yetbipex MM ¢ HART-npoTokonom.
Al17 obecneumBaert:

— B3pbIBO3alLMLLEHHOE 3neKTponuTaHue noakmntodeHHbix MIT;

— o06pabotky noctynatowmx ot MM curHanoB n pacyeT M3mepsieMbix na-
pameTpoB;

—  VHAMKaLMIO N3MEepeHHbIX NapamMeTpoB B LM(POBOM BuAe, a Takke B BU-
e rpadukoB 1 gnarpamm;

— BBO[J W XpaHeHue napameTpoB HACTPOWNKW;

— ynpaBrfeHue BHELIHUMMW YCTPOMCTBaMM (A0 12 M30NUPOBaHHBLIX KHOYen
C BbIXOAOM TWUMA “CyXOW KOHTakT” MU nporpammMuvpyemMbiMu NpUBSA3KaMu, noporamu
cpabatbiBaHuMsl U rMcTepesucamm);

— dopmMunpoBaHMe CTaHO4apTHbIX TOKOBbIX CUrHaNoB, NPONOPUUOHasibHbIX
n3MepsieMbIM napameTpam (40 LECTM CUIHAMNoOB), Anst paboTbl C CaMOMULLIYLLMMKM U
OpYrMMn yCTPOMCTBaMM pernctpaumu,;

— OJHOBpPEeMeHHoe perynupoBaHmne (MO3NLIMOHHBIN MW NPOMOPLIMOHANLHO-
WHTerpanbHo-anddepeHUmanbHbI 3aKOHbl perynnpoBaHusi) no nobelM napamert-
paM, n3mMepsieMblM NOAKMOYEHHbIMU K KOHTpornepy [N (Ho He 6onee wecTn KoH-
TYpOB PerynupoBaHnsi 04HOBPEMEHHO);

— obmeH uHdopmaumeln no nocnegoBaTenbHOMy MHTepdency RS-485
(npoTtokon Modbus RTU) nnu Ethernet (npotokon Modbus TCP/IP) ¢ O3BM BepxHe-
ro ypoBHS;

— 06meH uHdopmaumei ¢ HTTP knueHTamu Tuna Internet Explorer;

— obmeH nHdopmaumeli ¢ FTP knneHTamu;

— 06MmeH uHdopmaumei ¢ BHewHnM USB FLASH HakonuTenew;

— Be[eHune apxvBa U3MepseMbIX U paccyYUTbIBAEMbIX NapaMeTpoB.

1.10 Crpyktypa ycrnoBHoro o6osHayeHnus TN n BIl, Bxogsawwux B coctas
ypoBHemepa, npmBedeHa B NpunoxexHun A.

1.11 Ycnosus akcnnyaTauuu 1 cTeneHb 3aLimTbl ypOBHEMEPOB

1.11.1 YpoBHeMepbl BCEX WUCMOSTHEHWUIA OTHOCSITCS K B3pbIBO3ALLMLLEHHOMY
3NeKkTpoobopyAOBaHNIO U COOTBETCTBYET TpeboBaHMAM TEXHUYECKOro pernameHTa
TamoxxeHHoro cot3a TP TC 012/2011.

1.11.2 Ycnosus akcnnyatauum n cteneHb 3awmtol 11

MM ¢ Bugom B3pbiBO3aWwmMThl “Mckpobe3onacHasa anekTpuyeckas uenb”
(Ex ia, B cTpykType ycrnoBHoro o6o3HaveHust B none “N” ctouT “I” nnu none
OTCYTCTBYET) UMEIOT:

— ypoBeHb B3pbiBo3awmnTtel Ga no NOCT 31610.0, TemnepaTypHbIi
knacc T4, unn T5, nnm T6 B 3aBUCMMOCTU OT TemnepaTypbl KOHTPOSIMpyeMOWn
cpenbl, BUA B3pbiBO3awuThl “ickpobGesonacHas anekTpuyeckas Lenb” ¢ ypoB-
HeM “ia” ans npuMMeHeHus BO B3PbIBOOMACHbIX ra3oBbiX cpeadax kateropum 1B,
Ex-mapkuposky no FOCT 31610.0;

— ypoBeHb B3pbiBo3awmThl Da no NOCT 31610.0, Bua B3pbiBO3aLLU-
Tbl “YickpobesonacHas anekTpuyeckas uenb” ¢ ypoBHeM “ia” Ans npUMeHeHus
BO B3pbIBOOMNACHLIX MblNeBbIX cpefax noarpynnel 1IB ¢ MakcumanbHon Temne-
paTypou noBepxHocTu He Bbiwe 120 °C, Ex-mapkuposky no TOCT 31610.0.

3Hak “X” B Ex-MapkupoBke ykasbiBaeT Ha crneuuvanbHble ycnosusi 6e3o-
nacHoro npumeHeHus IMM:

— MM npumeHsaOTCA TONMbLKO B KOMMIEKTe ¢ 6nokamu, umerwumi Ang
BbIXOAHbIX Lenen Bua B3pbiBo3awWwmMThl “VickpobesonacHas anekTpudeckas
uenb” ypoBHSA “ia” M napameTpbl uckpobesonacHbix BbixogoB U, < 36 B;
lo <59 MA; P, < 0,5 BTt (gnsa MM ¢ HART-npotokonom); Uy < 14,3 B; 1,< 80 MA;
P, < 0,5 Bt (ans MM ¢ npotokonom “Anbbatpoc”); Lo < 22 MIH; Co 1,8 MKD;

— HeobxooMMOCTb NpenoTBpalleHnst ycnoBuii obGpasoBaHUs 3apsigoB
CTaTUYeCcKoro anekTpuyecTBa Ha nonnaBke Tuna | (3anpewaetca npoTupka,
064yB Cyxum BO3QyXOM U T.4.) BO B3pbIBOOMACHOW 30HE;

—cBa3b [ ¢ MK no USB nHTepdency gonyckaeTcs TOMNbKO BHE B3pbl-
BOOMNAaCHOMN 30HbI.

MM npegHasHaveHbl AN yCTaHOBKM Ha obbekTax B 30Hax knaccos 0, 1
nm 2 no N'OCT IEC 60079-10-1, rae BOo3MOXHO obpa3oBaHMe CMecel rasos u
napos ¢ Bo3gyxom kateropum IIB rpynn T4, T5 wu T6 no
FOCT 31610.20-1, a Takke BO B3pblBOONACHbIX 30Hax knaccos 20, 21, 22 no
FOCT 31610.10-2, raoe nNpuUCYTCTBYKOT B3pbIBOOMACHblE MbifIEBO3AYLIHbIE
cMecu 1 cnowu roptoden noinu nogrpynnel 11IB npu makcumansHon TemnepaTtype
NOBEPXHOCTU He Bbilwe 120 °C.
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mr c BMAOM B3pbIBO3aALLMNTHI “B3pblBOHENPOHMLaEMas
o6onouka” (Ex db, cm. none “N” npunoxenuss A) umerT BUA B3pbIBO3ALLMUTI
“B3pbIBOHENpPOHMLUaeMas obonoyka” ypoHsa “db” cormacHo TOCT IEC 60079-1,
ypoBeHb B3pblBO3aWwnTbl Gb, oTHocuTcsA Kk noarpynne |IB 1 TemnepaTypHbIM
knaccam T5, T4, B 3@aBUCMMOCTM OT TeMnepaTypbl KOHTPONNPyeMoWw cpefbl Mo
FOCT 31610.0 gna npuMeEHeHMsa BO B3pbIBOONACHLIX ra3oBbix cpefax. Mmerot
Ex-mapkuposky “1Ex db 1IB T5...T4 Gb X" no FOCT 31610.0.

3Hak “X” B Ex-mapkupoBke ykasblBaeT Ha cneuuanbHble ycrnoBus 6e30-
NacHOro NPUMeHeHNs ypoBHEMEPOB:

- kabenbHble BBOAbI AOMKHbI ObITh cepTudmnumpoBaHbl 1 obecneynBatb
HeobxoAuMble BUA U YPOBEHb B3PbIBO3ALLUThI;

- Heucnonb3yemoe oTBepcTue nof kabenbHbli BBOL AOMKHO OblThb 3a-
KPbITO 3armnyLuKon.

HoMuHanbHble  3HauyeHWst  KNMMaTuyecknx  akTopoB  COrNacHo
FOCT 15150 gnsa Buaa knMmaTtuvyeckoro ucnomnHeHns OM1,5, HO npu 3TOM
3HayeHus cneyrolmx akTopoB yCTaHaBNUBAKT PaBHbIMU:

- ona MM ¢ vwHgmnkauuen 6e3 oborpeBa (CM. CTPYKTYpYy ycnoBHoro o6o-
3HayeHust B npunoxeHun A, puc. A.1l) paboyass TemnepaTypa OKpyxatoLien
cpeabl OoT MuHyc 40 go +75 °C (cumTbiBaHWe AaHHbIX C MHAMKATOpa rapaHTu-
pyeTcs npu TemnepaTtype okpyxatowen cpegbl 6onee muHyc 30 °C);

—ana MM ¢ wnHankauuen ¢ oborpeBom (CM. CTPYKTYpy YCroBHOro o6o-
3HayeHust B npunoxeHun A, puc. A.1l) paboyass TemnepaTypa OKpyxatoLien
cpedbl OT MuHYC 55 go +75 °C (cumTbiBaHWE AaHHbIX C MHAUKATOpa rapaHTu-
pyeTcs npu TemnepaTtype okpyxatowen cpegbl 6onee muHyc 30 °C);

—ana [N 6e3 wHAvKauum TemnepaTypa OKpyxawowen cpedbl OT
MuHyc 45 po +75 °C (6e3 oborpeBa) u TemnepaTtypa OKpyxatoweln cpeabl OT
MuHyc 55 no +75 °C (c oborpeBom);

— BnaxHocTb Bo3ayxa 98 % npu 35 °C (kateropus 5 ncnonHeHua OM);

— npegensl naMeHeHnsa atmocdepHoro gasneHus ot 84,0 go 106,7 kla;

— Tun atmocdepsl I, IV (Mopckas u NpUMOpPCKO-NPOMbILLIEeHHas).

MM BeinyckatoTcsa B ucnonHeHun IP68 no FOCT 14254.

CtounkocTb [l Kk arpeccuBHbIM cpefam orpaHuyeHa npuUMeHseMbIMn
mMaTepuanamMmu, KOHTaKTUPYOLUMKN C KOHTPONMPYEMOWN Cpedoi: HepxaBetoLas
ctanb 12X18H10T, 1.4435 (ana syeek u3MmepeHus fasneHus B [YY10-06,
0YY10-08), ¢dToponnact-4, ¢proponnact ¢ aHTUCTATUYECKMMU CBOMCTBAMM,
cpeponnacTtuk mapku SAC-7Al (ana nonnaskos Tuna ), AISI 304.

BosmoxHo usrotoBneHue [, cTOMKMX B CONAHOW KUCMoTe, C nNpume-
HAeMbiMW MaTepuanamu: cnnas XH65MBY, dToponnact-4, ¢gprToponnact ¢
aHTUCTaTM4YeCckuMM cBoncTBamu, cpeponnactuk mapkm OLOC-7All, cTeknoTek-
ctonut CTO®-Y-18.

1.11.3 Ycnosus akcnnyaTtauum n cteneHb 3awuTol Bl

Bnokn BCO5A u BCO5H cOOTBETCTBYHOT KIMMaTUYECKOMY WCMOSTHEHUIO
YXI4 no NOCT 15150, npy 3TOM 3Ha4YeHUs KnMMaTudeckux akTopoB creayto-
wme:

— paboyas TemnepaTtypa BHeLlHel cpedbl oT MuHyc 40 go 45 °C;

— BNaxHOCTb Bo3ayxa oT 10 fo 95 % 6e3 o6pa3oBaHus kKOHAEeHcaTa;

— artmocdepHoe paBneHne oT 84,0 go 106,7 «kla (ot 630 pgo
800 MM pT.CT.);

— Tun atmocdepsl || (NpomMbIwneHHas).

Brnokn BCO5A n BCOS5H wusrotanueatotca B ucnonHeHun P20 no
FOCT 14254.

Bnokn BCO5A n BCO5H nmetoT B1A B3pbIBO3aLLMTLI BbIXOAHbIX Lenen “Uc-
kpobe3onacHas anekTpuyeckas Lenb” YpoBHA “ia”, Ex-mapkmpoBky “[Ex ia Ga] 1IB”
no MOCT 31610.0 1 ycTaHaBNMBalOTCS BHE B3PbIBOOMACHbIX 30H.

KoHTponnep Al7 cooTBeTCTBYeT KnumaTuyeckomy ucnonHeHuto YXI14 no
FOCT 15150, Ho npu aTom paboyasi TemnepaTtypa BHelHel cpedbl oT +5 A0
+45 °C, BnaxHocTb Bo3ayxa 80 % npu +35 °C, npegensl uaMeHeHnss atMocgepHo-
ro gaenenus ot 84,0 no 106,7 klMa, TMn atmocdepsl! || (NpombiNeHHas).

KoHTponnep A17 nsrotasnueaeTtcs B ucnonHeHunm IP30 no FOCT 14254,

KoHTponnep Al7 wmeeT BuA B3pbiBO3aLMTLI “VIckpobesonacHas anekTpu-
Yeckasi uenb” ypoBHs “ia”, Ex-mapkupoBky “[Ex ia Ga] IIB” n yctaHaBnvBaeTcsi BHe
B3PbIBOOMACHbIX 30H.
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2 TEXHWYECKUE OAHHbIE

2.1 CocTtaB ypoOBHEMEPOB:

— ypoBHeMep ucnonHeHus 0 BknoYaeT B CBoW cocTaB oauH MMM nmubo ¢
npoTtokonom “Anbbartpoc”, nnéo ¢ HART-npoTokonom, nubo ¢ Beixogom RS-485 B
dopmate npotokona Modbus RTU;

— ypoBHeMmep UCrnonHeHus 1 BkntoyaeT B cBov cocTtas oauH MMM ¢ npoTo-
kornom “AnbbaTpoc” n BCO5A;

— YPOBHEMEpP UCMNOSTHEHUA 2 BKMOYaeT B CBOW cocTas Ao YeTbipex MM ¢
HART-npoTtokonom 1 BCI5H;

— ypoBHeMmep ucrosiHeHus 3 BKNto4YaeT B CBOW cocTaB Ao wectu MM ¢
npoTokonom “Ansbatpoc” u A17 ¢ mogynem MBB4 u npoTtokonom “Ansbatpoc” u
no gsaguatu yetbipex MM ¢ HART-npotokonom u A17 ¢ mogynem MBB6 n HART-
NpoTOKOMoM. YCnoBust yCTaHOBKM Mofyrnen BBoaa/BbiBoga Al7 ykasaHbl B nn. 2.4.2.

2.2 OcHoBHble NnapamMeTpbl 1 pasmepsi M1

2.2.1 ObosHayeHne, nsmepsieMble napameTpbl, U BUA YyBCTBUTENBHOTO are-
mMeHTa (43) MMM B 3aBMCMMOCTM OT HOMepa pa3paboTkM COOTBETCTBYET CTPYKType
YCNOBHOro 0603HayeHus M (npunoxexue A, puc. A.1).

2.2.2 BN nopgepxusaet [, wunamepseT, BbUUCASET W UHOMUMPYET
napameTpbl, NpMBEAEHHbIE B Tabnuue 1.

Tabnuua 1
Konuyectso
n ) Twn wyBCT-
3MepsieMbIe U BblYUCTIIEMbIE NapameT nonnaBkoB
Twn MM o BUTENMbHOIO
pbl (MHOVKALWS 3HAYEHWUI) (BaTunkoB
anemeHTa
Temneparypbl)
1YY10-02 ypoBeHb (YypoBeHb pa3gena cpef), TeM- 1(1) KECTKIV
nepaTtypa, o6bém, Mmacca
ypoBeHb (YpOBeHb pa3gena cpefn) v ypo-
[1YY10-04 BeHb pasgena cpen, TeMnepaTypa, 06bEm 2 (1) KECTKUI
1 Macca BepxHel dasbl, 06bEM HUXKHEN
¢asbl
ypoBeHb (YpOBeHb pasgena cpen), U AaB-
[YY10-06 [neHue, Temnepatypa, 06bEM 1 Macca 1(1) XKEeCTKUN
BEpXHEN pasbl, 00HLEM HMKHEN hasbl
ypoBeHb (YypOBeHb pa3fena cpen), ypo- 2(2) XKEeCTKUN

BeHb pasfena cpej v gasneHue, Temne-
paTtypa, 06bEM U Macca BepxHel dasbl,
00BbEM HUMKHEN hasbl

[Yyy10-08

OYY10-10 |ypoBeHb (ypoBeHb pa3sgena cpefn), Tem- 1(1) rmbkuin
nepartypa, o6bEm 1 macca BepxHen asbl,
06BbEM HWXKHEN dasbl

YPOBeHb (YPOBEHbL pasgena cpen), U ypo- 2 (1) rMoKMIA
BEHb pasgena cpen, TeMnepaTypa, 06bEMm
1 Macca BepxHel dasbl, 06bEM HUKHEN
¢asbl

ayy10-12

YPOBEHb (YPOBEHbL pasferna cpen), ypo- 3(1) rMoKMi
OYY10-14 |BeHb pa3sgena cpefn, ypoBeHb pasgena
cpegn, TemnepaTtypa

2.2.3 OnvHa Y9 MN gns OYY10-02...-08, paBHa ot 1000 go 4000 mm, Ans
ayy10-10, -12, -14 - ot 1000 go 20000 mm.

BepxHuii Hemamepsiemblln ypoBeHb He 6onee (100 + Hn— Hrorp), MM ana MM ¢
xectkum Y3 (OYY10-02...-08, BenuuuHa (Hn— Hnore.) He MeHee 200 MM) K He
6onee (150 + Hn—Hrnore), vm ana MM ¢ mbkum Y3 (OYY10-10...-14, BenuunHa
(Hn—=Hrore.) He meHee 150 mm), rae Hp - BbicoTa nonnaeka, Hporp - rnybuHa
norpyxeHusi nonnaeka. KoOHKpeTHOe 3HayeHve onpenensieTcd reoMeTpUyHecKrMm
pa3mepamu nonraeka.

HwxHun Hensmepsiembli ypoBeHb Ansi [N ¢ 6a3oin namepenus - kpbiwa (CMm.
npunoxexue A, none “F”, puc. A.1) He 6onee (200 + Hnorp), MM ana OYY10-02, -
04, -10...-14 v He 6onee (300 + Hrorp), MM Ans AYY10-06, -08.

HwxHWIn Henamepsiembli ypoBeHb ans MMM ¢ 6a3ol namepeHust - gHo (CMm.
npunoxeHue A, none “F”, puc. A.1) — He 6onee (700 + Hrore), MM.

3oHa HeusmepsieMbIX YpoBHeW Mexay ABywmsi nonnaekamu B [ He Gonee
300 mm. 3anpelaetca ucnonb3oBaHue B [ nonnaBkoB (BKOYAs OOHHbLIN)
BblcOTOM MeHee 115 wmm 6e3 cornacoBaHusi ¢ npousBoauTenemM. KoOHKpeTHble
BEMWYMHbl HEU3MepsSeMbIX YPOBHEN OMNpeaenslTcs pasMepamy MOMnaBkoB U
rnyouHamm nx NOrpy>XeHUsi B KOHKPETHBLIX MPOAYKTaXx.

2.2.4 TN pa6oTocnocoGHbI B cpeaax co crieayolmm napameTpamu:

1) pabouee n3bbITOYHOE AaBneHve He Gonee 2,0 MMa gna AYY10-02...-08
1 He 6onee 0,15 MMa gnsa AYY10-10, -12, -14.

2) AvManasoH U3MEHeHVs1 TemnepaTypbl KOHTPONMPYEMOIA cpeabl:

-ana  AYY10-02...-14 ¢ HopmarnbHbIM AManasoHoM TemnepaTyp OT
MUHyc 45 go +80 °C;

-ana [OYY10-02...-08 c paclwupeHHbIM Auana3oHoM TemnepaTyp OT
MuHyc 45 go +120 °C;

-ona [OYY10-10...-14 c paclwupeHHbIM AuanasoHoM TemnepaTtyp OT
MuHyc 45 go +95 °C.

Mpumeyanne — Ona MM ¢ kaHanom namepenusa aaenenuns (OYY10-06, -08) n
Bcex M ¢ Gasol M3mepeHusi YpoBHS — OHO (CM. npunoxeHue A, none “F,
puc. A.1) He gonyckaeTcs BMep3aHMe HWXKHEro KOHLA ypOBHeMepa B KOHTPONU-
pyemyto cpeny.

3) NAOTHOCTb XMAKOCTW A0MMKHA NexaTb B AnanasoHe oT 430 go 1500 kriv®,

BaskocTb He orpaHuymnBaeTcs npu OTCYTCTBUMU 3acTbiBaHUA
KOHTpONUPyemon cpefpbl Ha dnemMeHTax KOHCTpyKuun Ml n oTCyTCTBMU OTNOXEHUN,
NpenaTCTBYOLWUX NepeMeLleHuIo Nnomnnaska.

Mpumevanue — Mo cneunanbHOMYy 3akasy Mo COrnacoBaHuio ¢ paspaboTyu-
KOM BO3MOXHO m3rotosrieHue MMM ¢ pacwumpeHHbIM Anana3oHoM Mo MUHUMANbHON
AnvHe Y3, paclmnpeHHbIM AnanasoHoM TemnepaTyp KOHTPONnpyemon cpegbl (Me-
Hee MuHyc 45, 6onee +120 °C) u gmana3oHOM K3OLITOYHOroO AaeneHust Gonee
HOMWHarbHOro.

2.3 OcHoBHble napameTpbl BCA5A n BCA5H

2.3.1 CtpykTtypa ycnosHoro ob6osHayeHuss BCOS5A n BCO5H npusepeHa B
npunoxexHun A (puc. A.2).

2.3.2 BCO5A obecneunBaet nogkntodeHne opHoro [N ¢ npoTokonom
“Anbbatpoc”.

2.3.3 BCO5H obecneunBaeT nogkntoyeHne k Hemy ao Yetblipéx MMM ¢ HART-
npoTtokonom. CymmapHsiin Tok MMM, noagkntodaembix kK BCO5H, He 6onee 20 MA.

M, nopknioyaemsle kK BCA5H, pa3melyaloTca Ha ogHOM pesepByape (Mepe
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BMECTUMOCTH).

2.3.4 brnokn BCO5A n BCO5H wmetoT gucnnen, cocTosAWwMiA U3 AecaATU
CBETOANOAHbIX CEMUCEIMEHTHbIX MHOUKATOPOB 3eMEHOr0 LBETa, PacrnonoXeHHbIX B
[Be CTPOKM MO NATb MHAMKATOPOB.

2.3.5 bnokn BCOS5A n BCO5H umelT naTb CBETOAMOAHLIX WMHOMKATOPOB
3eneHoro ugerTa:

— RUN (Muraet npu HopmarnbHOM (yHKLMOHUPOBaHUK Goka);

— SEN (muraet npu obmeHe nHdopmaumen 6rnoka u M);

— Kn1l (ropurt, ecnu kntod 1 6noka HaxoAUTCSA B 3aMKHYTOM COCTOSIHUN);

— Kn2 (ropwur, ecnu kntoy 2 6noka HaxoAUTCSA B 3aMKHYTOM COCTOSIHUN);

— RS-485 (muraet npu obmeHe uHdopmaumenn G6roka 1 OBM BepxHero
YPOBHS).

2.3.6 BCO5A n BCO5H vMetoT ABYXKHOMOYHYO KraBmaTypy A5 npocMoTpa
n3MepsieMbIX NapaMeTpoB 1 BBOAA HACTPOEK.

2.3.7 BCO5A " BCA5H yOOBMEeTBOPAIOT TpeboBaHuaAM no
ANEeKTPoOMarHUTHOM coBmecTumoctTn cornacHo [OCT P MOK  61326-1 ans
o6opynoBaHusi knacca A (MPOMBILLSIEHHOE) NPU KPUTEPUM NMOMEXOYCTONYMBOCTU B
(camoBOCCTaHOBMEHME).

2.4 OcHoBHble napameTpbl A17

2.4.1 CtpykTypa ycrnoBHoro o6osHayeHus Al7 npusegeHa B npunoxexHum A
(puc. A.3).

2.4.2 basoBbit 6510k A17 nMeeT ycTaHaBnMBaeMble B KOpNyc 6ok nuTaHus
BM12 v syeiiky nHaukauum AN13. BasoBbi 6NoK fONyCcKaeT YCTaHOBKY TPeX Mo-
aynew pacwwupeHusi. B kavectBe Mogynen pacluimMpeHust MCNomb3ylTcs MOZYyNu
BBoga/Beieoga MBB4 n MBB6. Mogynu Beoaa/BbiBoAa ycTaHaBnmBaroTcs B 6a3o-
BbIl 610K B NOOBIX AOCTYMHbIX NO3MLMSAX, KONIMYECTBE Y COMETaHUN.

2.4.3 Bnok nutaHus BlM12 obecneunBaeT BbIpabOTKy HanpsXKeHUN NUTaHKA
cocTaBHbIX YacTein Al7, a Takke copepxaTb y3nbl, peanusyolme MHTepdeichl
RS-485 u Ethernet ans ces3u A17 ¢ 3BM BepxHero ypoBHsi.

2.4.4 Avenka vHamkaumm AW13 cooepXuT y3en LeHTpanbHOro npoieccopa
W LBETHOW rpacpmyecknit Anucnnen ¢ CEHCOPHON NaHenbio, UHTepdenc Ansa cBA3n ¢
Moaynsamu, nHtepgenc USB ons nogkrnodeHns BHewHero FLASH Hakonutens K
Al7.

2.4.5 Mopgynb BBoAa/BeiBoga MBB4 obecneunBaeT uckpobesonacHoe nuta-
HWEe W NOAKIIYEHNE K HeMy oaHoro mnm Ayx M1, nmetowmx nocnenoBaTenbHbIN
BbIXOZ C MpoTokornom “Anbbatpoc”, MMeeT ABa M30/IMPOBaHHbIX OT O6LLEro NpoBo-
[a Moayns TOKOBbIX BbIxoA4a CTaHAAPTHOro Auanas3oHa WM 4deTblpe Khoya Aans
yrnpaBeH1s yCTPONCTBaMM NPOMBILLIIEHHOW aBTOMAaTUKM.

Moaynb BBOAa/BbiBoga MBB6 oGecneuvBaeT uckpobesonacHoe nutaHue u
noakntoyeHne k Hemy o agyx MM, nmelowmnx cTaHaapTHBIA TOKOBbIN BbIXOA, MK
[aeT BO3MOXHOCTb MOAKIoYeHUs Kk aTum uensim MM ¢ HART-npoTokonom. Mogynb
UMEEeT [Ba M30MMPOBaHHbIX OT 0OLWero npoBoda MOAYNs TOKOBbIX BbIxo4a
CTaHOApPTHOrO [AuanasoHa W 4YeTblpe K4Ya AN ynpaBfeHus yCTPOWCTBaMu
NPOMbILLIIEHHOM aBTOMAaTUKM.

2.5 MeTpornorudeckune xapakrepucTtuku M1

2.5.1 Mpepenbl  gonyckaemon  abCOMIOTHOM  OCHOBHOW  MOrPELUHOCTU
N3MEPEHUN YPOBHSI PaBHbI:

-+3 MM (4 MM, onpegensietca Hactponkon) ansa MMM ucnonHeHus 0 (cwm.
none “C” npunoxeHus A, puc. A.1), HoO He MeHee yKa3aHHbIX B M. 2.5.4;

- =1 Mm (£3 MM npu noBepke Ha mecTe akcnnyatauuu) ang MM nenonHeHus
1 ¢ HART-npoTtokonom (cm. none “C” npunoxeHus A, puc. A.1), HO He MeHee yka-
3aHHbIX B N. 2.5.4;

- =1 MM (£3 MM Npu NoBepke Ha mecTte akcnnyatauuu) ang MM nenonHeHus
1 ¢ npoTtokonom “Anbbatpoc” nnm ¢ npotokoniom Modbus RTU (cm. none “C” npu-
noxexus A, puc. A.1).

2.5.2 Tun nonnaska Ml onpegensieTcst npu 3akase TpebyeMbIMU yCNOBUAMU
akcnnyatauun. MHdopmauma no Tunam MonnaBkoB W WX XapaKTepuctukam
npeactaBrneHa B AokymeHTe  “lNonnasBku.  PykoBoAcTBO  no  BbiGopy”
YHKP.400751.001 P3C.

lMnoTHOCTL Monnaeka B 3aBMCUMOCTM OT TUMa, Ha3HavYeHus, MaTepuana u
pasmMepoB BapbupyeTcs B npegenax ot 249 o 4420 kr/m®.

2.5.3 Mpepenbl gonyckaemor abConoTHON LOMOMHUTENbHOM MOrPELUHOCTH
M3MepEHUIN YPOBHS B paboyvem AmanasoHe TemnepaTtyp KOHTPONMpYyeMOl cpegbl
paBHbl +0,02 MM Ha kaxgbin 1 °C.

Mpenensl gonyckaemor abCcomntoTHOM AOMOMHUTENBHON NOrPELLHOCTU U3Me-
peHuin ypoBHA B paboveM OmanasoHe TemnepaTyp OKpyXalollel cpefbl paBHbI
Hyrto ans MM B pexnme NOBbILLEHHONW MOMEX0YCTONYMBOCTN U3MEPEHUI (CEKLms
BblkntovaTensa S2.3 B nonoxeHun OFF, cMm. Tabnuuy 2 pykoBoacTBa oneparopa
YHKP.407631.005-XXX PO).

Mpenenbl gonyckaemor abCcomntoTHOM AOMOMHUTENBHON NOrPeELLHOCTU U3Me-
peHuin ypoBHSA B paboyeM AmanasoHe TemnepaTyp KOHTPONMPYEMOW U OKpYXalo-
wen cpeabl paBHbl £0,4 MM Ha kaxable 10 °C Ha 1000 mm gnuHel Y9 gna MM B
peXume MOBbILLIEHHOW HAOEXHOCTU U3MEPEHU (Cekuus Bbikmnoyatens S2.3 B Mno-
noxexumn ON, cm. Tabnuuy 2 pykoBogcTea onepaTtopa YHKP.407631.005XXX PO).

MpumeyaHue - Mo cneunansHOMy 3aka3dy Bo3MoxHa noctaska [ ¢ gonyc-
Kaemon abConTHOW LOMOMHUTENBHOW MOrPeLIHOCTbI0 U3MepeHun B paboyem
AvanasoHe TemnepaTyp KOHTponupyemon cpefbl MeHee #0,02 MM Ha Kkaxable
10 °C Ha 1000 MM anvHbl Y3 B pexrmMe NOBbILLEHHON NOMEXOYCTOMYMBOCTM U3Me-
peHuni.

2.5.4 MNpepensbl  gonyckaemMon nNpUBEAEHHOW MOrpeLHoCcTM U3MepeHui
BbIXOAHOIO TOKOBOrO CUrHana npu NMHeWHon (yHKLMM npeobpasoBaHnsi MOMHON

AnvHbl Y3 MM k ctaHgapTHOMY TOKOBOMY curHany oT 4 o 20 MA paBsHbl +0,05%,
HO HEe MeHee YKa3aHHbIX B . 2.5.1.

2.5.5 Mpepenbl  gonyckaemor abCoOMOTHOM  MOrPeLUHOCTM  U3MEepPeHUI
BbIXOAHOIO TOKOBOFO CUrHama npu NMHEeNHoOW yHKLUKM npeobpa3oBaHust MOSHON
AnuHbl Y3 MMM k ctaHgapTHOMY TOKOBOMY curHany ot 4 oo 20 MA paBHbl £15 MKA,
HO He MeHee yKa3aHHbIX B . 2.5.1.

2.5.6 lnanasoH wmnsaMepeHun TemnepaTypbl paBeH Ananas3oHy WU3MeHeHusi
Temnepartypbl KOHTponupyemow cpeasbi (M. 2.2.4).

2.5.7 Mpepenbl  gonyckaemor abCoNOTHOM  MOrPeLlHOCTM  U3MEepPEeHUI
Temnepartypbl paBHbI:

- 0,7 °C B gnManasoHe Temnepatyp oT MuUHyc 45 0o MmuHyc 40 °C;

- 0,5 °C B gnanasoHe Temnepatyp oT muHyc 40 go +105 °C;
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- 0,7 °C B gnanasoHe Temnepartyp cabiwe +105 go +120 °C.

MpumeyaHne — lMorpelHoCcTb U3MepeHnsa TeMmnepaTypbl HE ABNSETCS HOp-
MUPOBAHHON METPOSIOrMYECKON XapakTePUCTUKOM M HOCUT TEXHOMOrMYEeCcKui xa-
pakTep. KaHan nsmepeHuss TemnepaTtypbl He NpefaHasHayeH Ans NpUMEHEHWUs B
cdhepe rocyaapcTBeHHOro perynupoBaHmns obecneyeHns eQuHCTBa M3MepPEeHUi.

2.5.8 lnanasoH wu3amepeHun pasnenvs (ana [, wmelowux kaHan
n3MepeHus aaBneHus, cMm. npunoxeHue A, puc. A.1) ot 0 go 2,0 Mlla.

2.5.9 MNpegenbl  gonyckaeMon nNpuUBEAEHHOW MOrPeLlHOCTM  U3MePEHUN
JaBrneHus pasHbl £1,5 %.

2.5.10 Npegenbl gonyckaemow npuBeOeHHOM MOrpelwHoOCT! U3MepeHun
obbema paBHbl +0,05% 6e3 yyeTa MOrpewHocTn Tabnuubl KanMbpoBKK
pesepByapa, BBeaeHHon B [, HO He MeHee yka3aHHbIX B M. 2.5.1.

MpumeyaHne — BbluncneHHoe 3HayeHue obGbeMa He npeaHasHavyeHo Anis
npuMeHeHnst B cdhepe rocyaapCTBEHHOIO perynupoBaHnst obecneveHnst eaMHcTBa
N3MepeHui

2.6 MeTponorudeckne  xapaktepuctukn  Bll, Bxogsdwmx B  cocTas
YPOBHEMEPOB

2.6.1 MNpegenbl  gonyckaemMol OTHOCUTENbHOW  MOrpelHocT  pacyéTta
napameTpos, namepsiembix MM, pasHbl £0,05 %.

2.6.2 lnana3oHbl  BbIXOOAHOrO  TOKOBOrO  CUrHana, npu  BenuynHe
ConpoTUBNEHUs Harpy3kn He 6onee 500 Om, oT 4 no 20 MA 1 ot 0 go 20 MA, npwu
BENMYMHE COMPOTUBIIEHUS Harpy3ku He 6onee 2,2 kOm — o1 0 o 5 MA.

Mpenensl ponyckaemow abCOMOTHON MOrpeELHOCTU U3MEPEHMI TOKOBbIX
BbIXOA0B paBHbl £15 MKA.

2.7 dnekTpnyeckne napameTpbl 1 xapaktepucTtuku MM ¢ HART-npoTokonom

2.7.1 MNutanue MMM ocywecTtBnsieTcs oT TokoBow netnu ot 4 ao 20 MA Ha-
npsbkeHnem ot 15 go 36 B (npy cymmapHOM conpoTuBneHmMmn nuHum ot 230 go 350
Owm) nnn ot 18 go 36 B (npu cymmapHoM conpoTusneHuu nuHum ot 230 go 500
Owm), noctynatowmm ot Bl (n3amepsietcs Ha BbiBogax [IM). Tok MM B pexume aBa-
pun paBeH (3,61 £ 0,01) MA unu (20,99 + 0,01) MA B 3aBMCUMOCTU OT MOMOXEHUS
3N1EMEHTOB HAaCTPONKM YPOBHEMEPOB.

2.7.2 MNutanne oborpesa MM ¢ HART-NpOTOKONOM OCYLLIECTBNSAETCHA NOCTO-
SIHHbIM HanpsbkeHnem ot 21,6 oo 26,4 B no otaensHon Lenu. Tok notpebnexHus
Bxoga oborpesa MM npu TemnepaType BHeLWHeN cpeabl oT MUHYC 44 fo +75 °C He
6onee 4,5 MA, npu TemnepaTypa BHeLLHeW cpedbl OT MUHYC 55 go muHyc 44 °C -
He 6onee 500 MA.

2.7.3 OneKkTpuyeckoe COMPOTMBIIEHWE W3ONALMU MeXOy ranbBaHUYecKM
pa3Ba3aHHbIMK LensaMu He MeHee 10 MOM B HOpMaribHbIX YCIOBUSX U He MeHee
5 MOM npu BepxXHEM 3HaYeHUM paboyen TeMnepaTypbl.

2.7.4 aﬂeKTpVI"IeCKaﬂ n3onAauna mMmexay ranbBaHM4eCckn pas3BA3aHHbIMU Lie-
namum MM BblOepXnBaeT B Te4HeHne oAHoun MUWHYTbI bes I'Ip060$| N NOBEPXHOCTHOIo
nepekpbITUA UCMbITaTeNbHOE MOCTOsIHHOE HanpsXeHne 500 B B HopManbHbIX yC-
NOBUAX NPUMEHEHUA.

2.7.5 Mo cTteneHn 3awmTbl OT NopaxeHus anekTpuyecknum Tokom [l cooT-
BETCTBYET kraccy 3awuTbl |l B cootTBeTCcTBUM C TpeboBaHuamu FTOCT 12.2.007.0.

2.7.6 MMM umeeT BO3MOXHOCTb 3anpeTa U3MeHeHUs1 COOCTBEHHbIX HACTPOEK.
3anpet pacnpoctpaHsieTcs Ha 3Hkogep (MpU HanuuuMm) M Ha koMaHabl HART-
npoToKona, No3BongaLmMe NsMeHnTb HacTporku IMr.

2.7.7 ObmeH mnHdpopmaumen MM ¢ Begywmm HART-ycTponcTBOM BepeTcs
nocrnefoBaTesnbHbIM KOOOM B aCMHXPOHHOM nonyaynnekcHoM pexume no HART-
npoTtokony. CkopocTb nepeaayn coctaensieT 1200 6ut/c.

2.7.8 Cesasb [N ¢ Begywmm HART-yCTPOMCTBOM OCYLLECTBNSAETCS C MOMO-
Wbt asyxnposogHoro HART-coBmecTuMoro kabensi, yepes KOTOpbIi nogaeTcst
nutanue [N, HapyxHbih gnameTtp kabens [ormkeH ObiTb OT 7 4o 12 MM ang He-
pa3beMHoro kabenbHoro nogkntodeHus M. MNpu npoknagke kabens B meTannopy-
KaBe HapyXHbln anameTp kabens He 6onee 9 mm. MMM umMeeT BO3MOXHOCTb M3Me-
HeHusi cobcTBeHHoro HART-agpeca B gnanasoHe oT 0 go 15 ans obecneveHus
BO3MOXHOCTW MOAKIIOYEHUS B MOHOKaHan ¢ Apyrumu nonesbiMn  HART-
yctponctBamu. lMpu atom npu npucsoenun MM Hynesoro HART-agpeca Tok M1
3aBMCUT OT 3HA4YeHMs MpPUBA3aHHON K HeMy nepemeHHon Ml (B guanasoHe cTaH-
JapTHOro TokoBoro Bbixoda oT 4 oo 20 mMA). B cnyyae nepexoga MMM B pexum aBa-
pun ¢ Bblgaden TokoBoro curHana 3,61 mMA pabota HART-kaHana He rapaHTupyet-
ca. MNpwu npuceoenun MMM gpyroro HART-agpeca B ananasoHe ot 1 go 15 Ttok MMM
dukcupyeTcs Ha ypoBHe (4,00 + 0,01) MA.

2.7.9 Bpemsi yctaHoBneHus paboyero pexwuma Ml He 6onee 60 cekyHA.

2.7.10 MNo ypoBHKO anekTpomarHuTHon coBmectumocTun [N ygosneTeBopseT
TpeboBaHusm FOCT P MOK 61326-1 gns obopynoBaHusi kracca A, oTBevaet
TpeboBaHuam [OCT 30805.22 nO YpOBHW M3Ny4YaeMblX paguonoMex U
FOCT 32132.3 no ypoBHIO KOHAYKTUBHbIX MOMEX.

2.7.11 Bpemsi uamepeHui:
- MO KaHanam mamepeHui yposHs - (1,0 £ 0,2) c;
- MO KaHanam M3mepeHui gasnexHus u temnepatypsl - (3,0 £ 0,6) c.

2.7.12 Bpemsi HenpepbIBHOW paboTbl KOMMMEKTa N3MepeHuii Ansi 06GbEKTOB
6e3 anekTpocHabxeHnss CABA (cm. none “L” npunoxeHus A, puc. A.1) He MeHee
Tpex 4YacoB B AnanasoHe TemnepaTyp oT MuHyc 40 go +45 °C.

2.7.13 YpoBeHb 3awwmuTbl oT MonHum MM 1 Bl cooTBeTCcTBYET TpebOBaHMUSIM,
npeabsaBAseMblM K YCTpOWCTBAM BO BTOPOM 30HE 3aluTbl OT MOMHUA B
cootBetctBUM ¢ [OCT P MOK 62305-4. CoeaunHeHne wmexgy [N wn Bl
OCYLLECTBNSETCA SKpaHMpoBaHHbIM  kabenem. Camu T BbINONHEHbI B
MeTannMyeckoMm Koprnyce W 3a3eMiieHbl, a Takke MMEeKT B CBOEM COCTaBe
crnaxusawolme @GUALTPLI, AOCTATOMHble AN 3aWmMTbl  OT  UMMYNbCHBIX
nepeHanpsiKeHui.

2.8 OnekTpnyeckne napameTpbl U xapaktepuctukm M ¢ npoTokonom
“AnbbaTtpoc”

2.8.1 Mutanue MMM ocywecTtensietcss oT Bl nocTosiHHbIM Mckpobe3onacHbIM
HanpsbkeHnem ot 10,8 go 14,3 B. Tok notpebnenus MMM octaBnsieT He Gonee
24 MA.

2.8.2Mutanne MM ¢ npoTtokoriom  “Anbbatpoc” wn  oGorpeBom
OCYLLIECTBNSAETCS MOCTOSAHHBIM HanpshkeHwem ot 21,6 o 26,4 B oT oTaenbHoro
WUCTOYHMKA nuTaHus. Tok notpebnenusa T[N He npeBblwaetr 524 MA (npu
BKITHOYEHHOM OGOrpeBe).
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2.8.3Css3b [N c Bl ocywectBnNAeTcs C MNOMOLWbBK 3KPaHMPOBAHHOIO
YeTbIPEXMPOBOAHOIO Kabens C HapyxHbiM AuameTpom OT 7 o 12 mm Aans
Hepas3beMHOro kabenbHOro NoaKMn4YeHNs yposHeMepoB. [Npu npoknaake kabens B
MeTannopykaBe HapyXHbli AvameTp kabensi He 6Gonee 9 Mm.

2.8.4 O6meH nHbopmavumen MMM ¢ Bl BegeTca nocnegoBaTtenbHbIM KOLOM B
ACMHXPOHHOM MONyAYMNIEKCHOM peXrMe Mo BHYTPEHHEMY NpoTokony “AnbbaTpoc”.
CkopocTb nepepaum coctaensieT 4800 6ut/c unu 1200 6uT/c B 3aBUCUMOCTU OT
NnosioXXeHus BblknoyaTensa S2.1.

2.8.5 MNpegenbHble nNapameTpbl BbixogHoro kntoda [T Ha  akTuBHOWM
Harpyske, obecneudnBaeMble Bl cocTaBnstoT:

— KOMMYyTUpyemoe HanpsikeHue 12 B + 10 %;

— [ONyCTUMBIN TOK KOMMyTauuu krntoya He 6onee 20 MA.

2.8.6 BxoaHOM TOKOBbIN CUrHaM, COOTBETCTBYHOLLMNA:
—  nornyeckomy Hymno 0 MA;
— norndeckon eauHuue ot 5 go 20 MA.

2.9 OnekTpnyeckne napameTpbl U xapaktepuctukm [ ¢ npoTokonom
“Modbus RTU".

2.9.1 Nutanue MMM ¢ uHTepdencom RS-485 (¢ npoTtokonom Modbus RTU)
OCYLLECTBNSAETCS MOCTOSAHHbLIM HanpsbkeHnem ot 15 o 36 B. Tok notpebnexus MM
He Gonee 50 MA.

2.9.2 MuTtanue MM ¢ uHtepgericom RS-485 n o6orpeBoM OCyLLECTBSETCS
NMOCTOSIHHBIM HanpsbkeHnem ot 21,6 go 26,4 B. Tok noTpebneHus MMM He Gonee
550 MA (npwu BKNtoYeHHOM oborpese).

2.9.3 lporpammunpyemasi ckopocTb nepegaym u3 psiga 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200 6uT/c, NpeayCMOTPEH NPOrpaMMMUPyeEMbIN
KOHTPOIb YETHOCTH.

2.10 3nekTpunyeckme napameTpbl 1 xapaktepuctukm BCOS5A n BCOSH

2.10.1 Nutanne BCOS5A wn BCO5H ocywectBnsietcs OT  BHELUHEro
CTabuMNM3NPOBaAHHOTO WCTOYHMKA MUTaAHWSI TMOCTOSIHHOTO TOKa  (HanpsbkeHue
+(24 + 2,4) B. Tok notpebnennst He npesbiwaeT 500 MA.

2.10.2 BCO5A obecneumBaeT nans nogkntodeHHoro [N HesaBucumoe
uckpobesonacHoe nutaHue c napametpamu Uo < 14,3 B; Io < 80 MA; Po < 0,5 BT.

2.10.3 BCA5H ob6ecneunBaer ansa nogkntoyveHHbix [N HesaBucumoe
uckpobesonacHoe nutaHue ¢ napameTpamm Uo < 28 B; o <59 MA; Po < 0,5 BT.

2.10.4 MM nogkntovatotca Kk BCOS5A ¢  nomoLibI0  3KpaHMPOBAHHOIO
YeTblpexnpoBogHoro kabens. [ins obecneveHns yCTOMYMBOCTM CBSI3U B YCIOBUSIX
NPOMBILLUSIEHHBLIX MOMEX PEKOMEeHAYeTCsA NPUMEHsSTb kabenb - ABe BMTbIE Mapbl B
akpaHe. MM nogkntovatotca k BCASH ¢ nomouwbio  3KpaHMPOBaHHOIO
OByxnpoBogHoro kabensi. Ons obecneyeHust YCTOMYMBOCTU CBA3U B YCMOBUSAX
NPOMbILLUNIEHHBIX MOMEX PEKOMEHAYyeTCs MNpPUMEHsiTb kabenb - BUTass napa B
aKkpaHe. HopmanbHoe dyHkunoHmpoBaHue [N obecneunBaeTca npu  AnNvHe
coeguHuTenbHoro kabens wMexgy MM w BCO5 wnn BCAOS5H po 1,5 km.
Paspelwaetcss npuvMeHeHWe SKpaHMpOBaHHbIX Kkabenek co  cregylwmMMn
napameTtpamu: Rikag < 100 OM, Ckag < 0,1 MKD, Lkag < 2 MIH.

2.10.5 Onektpuyeckan wusonauua BCOS5A w BCO5H npu Temnepatype
okpyxatowero Bosgyxa ot 15 go 35 °C n oTHocuTenbHon BnaxHoctu ot 30 Ao

80 % BblAEPXMBAET B TEYEHME OOHOW MUHYTbl 6e3 npobosi M NOBEPXHOCTHOIO
NnepeKpbITUS UCNbITaTENbHOE HaNPSXEHME:

1) mexagy MCcKpoGe3onacHbIMU LensMM U MCKPOOMaCHbIMU LIENsMU — Ha-
npshkeHune ~1500 B, 50 'y (3cbdpekTMBHOE 3HAYEHME);

2) mexay BbIXOAHBbIMU LEnsMu 1 LensMn nuTaHua — HanpshkeHne ~500 B,
50 'y (ahpekTuBHOE 3HAYEHNE).

2.10.6 SnekTpuyeckoe conpoTtusneHne msonsaumm BCOS5A n BCO5H mexay
nckpobesonacHeIMM LIENSIMU U UCKPOOMACHbIMM  LeNsiMK, LENsMU MUTaAHUS U
BbIXOAHbIMU LiensiMu:

1) He meHee 20 MOM npu HOpMasbHbIX YCITOBUSIX;

2) He meHee 5 MOM npu BepxHeM 3Ha4YeHUU TemnepaTtypbl pabouux ycno-

BUN.

2.10.7 Mo cTeneHun 3awwmTbl OT NOpPaxXeHust anekTpuyeckum Tokom BCOSA un
BCO5H oTHocsATcs Kk knaccy 3awmtel |l B cooTBeTCTBUM C TpeboBaHMsMU
FOCT 12.2.007.0.

2.10.8 Bpems ycTaHoBMneHus1 paboyero pexuma He 6ornee 30 cekyHA.
2.10.9 BCO5A n BC5H npepHasHaveHbl Ans HenpepbIBHON paboTbl.

2.10.10 MNpepgenbHble napameTpbl kntovenn BCOSA n BCOSH Ha akTMBHOM
Harpyske criegyloLime:

— KOMMYTUpPYEMOE HanpsiKeHUe NOCTOSIHHOTO Toka He 6onee 24 B;

— [OMyCTUMBINA TOK KOMMYyTaLmMu kntova He 6onee 0,75 A;

— COMpOTMBIIEHUE KItOHA B 3aMKHYTOM COCTOsIHUM He Gonee 1 Om.

2.10.11 XapaktepucTtukn uHtepderica RS-485 cneayiouiue:
— nporpaMMupyemasi ckopocTb nepeaaydu ot 4800 go 115200 6uT/c;
— nNporpaMMmMpyeMblit KOHTPOMb YETHOCTMU.

2.11 3nekTpnyeckne napameTpbl U xapakTepucTkm Al7

2.11.1 MNutaHne Al7 ocyuwecTBndeTca OT CeTU [MepeMeHHOro Toka
HanpsbkeHnem ot 180 go 265 B, yactoton (50 + 1) Nu.

2.11.2 MowHocTtb, notpebnsiemass A17 nNpyv HOMUHANbHOM HaMPsSKEHUN U
Hanbonbluem KonuyecTse MOAKMIOYEHHBIX T M ApyrMx BHELIHUX YCTPOWCTB, He
npesbiwaeT 50 BlA.

2.11.3 3nekTpunyeckas u3oNAuUMA B HOPMarbHbLIX YCMOBUAX MPUMEHEHUS
BblAepXuBaeT B TeyeHWe OJHOW MUHYTbl 6e3 npoboss M MNOBEPXHOCTHOrO
nepekpbITUSA UCNbITaTENbHOE HaNpPsXeHue:

1) ~1500 B, 50 I'y - mexay uenbto nuTaHusa ~220 B, 50 Ny n meTtannuye-
cknmm vactamm Al7, a Takke mexagy nckpobesonacHbIMU LensMn 1 Lenbio nuTa-
Hus ~220 B, 50 Ny;

2) ~500B, 50 'y - mexay BbIXOAHBIMW UCKPOGE3onacHLIMU LensamMu npu-
6opa, anekTpuyeckn He CBSI3aHHbIMWU Mexay coboW, a Takke Mexay BbIXOAHbIMU
nckpobesonacHbiMu LensiMm A17 n ero Kopnycom;

3) —1000 B - mexay BbIXxoAHbIMU Lenamn nHtepderica RS-485 u koprnycom
npubopa n ero BHYTPEHHUMU LensMu, a TakkKe MeXAY BbIXOAHbIMU Liensamn WH-
Tepdenica Ethernet n «kopnycom npubopa u ero BHYTPEHHUMU LENsSMU;

4) —-1000 B - mexay BbIXOAHbIMU LIeNsiMU TOKOBbIX CUFHanoB WU KOPMycom
Al7 n ero BHyTPEHHUMU LIENSIMUA.
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2.11.4 3neKTpuyeckoe COMPOTUBMEHME U3OMNAUMM Lenn nuTanua ~220 B,
uenen curHanusauum, uenen nutanHua M n uenen mHTepdenca OTHOCUTENBHO
kopnyca Al17:

1) He meHee 10 MOM npu HOpPManbHbLIX YCNOBUSIX;

2) He meHee 5 MOM npu BepxHeM 3Ha4YeHUM Temnepartypbl paboumx ycno-

BUN.

2.11.5To cTeneHn 3aWnTbl OT MOPaXKEHUS 3neKTpuYeckum Tokom Al7
OTHOCUTCS K Knaccy 3awmTbl | B cootBeTCTBMM € TpeboaHuamn FOCT 12.2.007.0.

2.11.6 Bpems ycTaHoBneHUsa pabo4yero pexmnma He 6onee 2 MUHYT.
2.11.7 A17 npegHa3Ha4yeH ansa HenpepbIBHON paboThbl.

2.11.8 A17 npepoctasndet ansa nutanus MNrl:

— W30MUPOBaHHbIE MOCTOSIHHbIE HaMpsbkeHus ¢ napametpamu Uo<14,3 B,
10<80 MA npwu nogkntoveHum MMM k mogynto MBB4;

— W30MUPOBaHHbIE MNOCTOSHHbIE HanpsXeHus ¢ napametpamu Uo<28 B,
10<59 MA npwu nogkntoveHum MMM k mogynto MBB6.

2.11.9 HopmanbHoe dyHkumoHupoBaHue [N obecneunBaeTca npu AnvHe
coeguHuTensHoro kabens mexay Al7 u MM He Gonee 1,5 km. Paspelsaetcs
NPUMEHEHNEe  9KPaHMPOBAHHbLIX KOHTPOMbHbLIX kabermenm co cregylowumn
napameTtpamu: Rkag<100 OM, Ckap<0,1 MK®P, Lxas<2 MIH.

2.11.10 MNpepenbHble napameTpbl krtodern Al7 Ha akTMBHOW Harpyske
crnepyioLume:

— KOMMYTUpYeMOe HanpshkeHne NocTOsiHHOro Toka He Gonee 60 B;

— [ONyCTUMBIN TOK KOMMYTaumMn Knova He 6onee 1 A;

— COMNpOTMBMEHMWE KIo4a B 3aMKHYTOM COCTOSIHUM He 6onee 1 Om.

2.11.11 A17 vimeeT criegytoLLne xapakTepucTukm nHtepdgenca RS-485:
— MporpaMmmupyemasi CkopocTb nepegaum no 115200 6ut/c;

— NpOrpaMMupyeMbIl KOHTPOSb YETHOCTY;

— norudeckuin npotokon - Modbus RTU.

2.11.12 A17 nmeeT crnenyroLime xapakTepucTukm nHtepdperica Ethernet:

— cpepa nepefjayv gaHHbIX — Butaga napa CATS;

— ckopocTb nepegayun — 100 Méut/c;

— norudeckuin npotokon - TCP/IP.

Al7 obecneunBaetr o06MeH uWHdopmauven ¢ BHewHum USB FLASH
Hakonutenem Tuna USB FLASH DRIVE.

2.12 TpeboBaHusA NO CTOWMKOCTU, MPOYHOCTM U YCTOMYMBOCTM K BHELUHUM
BO34encTByloWmUM hakTopam

2.12.1 YpoBHeMepbl cooTBeTcTBYHOT rpynne P1 no FOCT P 52931 u ycTon-
UYMBbI K BO3OENCTBUIO aTMocdepHoro aasneHusa ot 84,0 no 106,7 klMa (ot 630 oo
800 mm pT. CT.).

2.12.2 MMM npoYHbI 1 repMeTUYHbI NPU AaBNEeHUN, yKkasaHHOM B . 2.2.4.

2.12.3 Mo yCTOM4YMBOCTM K BO3LENCTBUIO BMOpaLMKN YPOBHEMEPHLI COOTBET-
cteytoT ucnonHeHnto N1 no NOCT P 52931 (TunoBoe pasmelleHne Ha NpOoMblLl-
NEHHbIX 00bEeKTaXx).

2.12.4 T1lo yCTONYMBOCTM K BO3AENCTBUIO KNnmaTudecknx gpakropos Ml co-
OTBETCTBYIOT KnMmMaTuyeckomy mcrnonHeHno OM1,5 no MOCT 15150, HO npu 3TOM
3HaYeHWs KnMmaTuyeckux akTopoBs creayroLme:

1) gnsa MN ¢ nigukaumen (cM. none “G” npunoxeHus A, puc. A.1) paboyas
TemnepaTtypa OKpyxatoLien cpeapl oT MuHyc 40 go +75 °C (cuntbiBaHWE AAHHBIX C

MHOMKaToOpa rapaHTUpyeTcs npu TemnepaType Okpyxatowen cpegbl 6onee
MuHyc 30 °C);

2) ans MM 6e3 MHouKauMm TemnepaTypa OKpyXXatoLen cpeabl oT MUHyC 45
no +75 °C;

3) ona MM ¢ oborpeBom TemnepaTtypa OKpyxatwLlen cpeabl oT MUHyC 55
no +75 °C;

4) BnaxHocTb Bo3ayxa 98 % npu 35 °C;

5) Tun atmocdepsl lll, IV (Mopckas n npMMOpPCKO-NPOMBbILLIIEHHAS).

2.12.5 Bnokn BCOS5A n BCA5H paboTtocnocobHbl B cpeax co CreaytoLwmmm
napameTpamu:

— pabouast Temnepartypa BHellHel cpeabl oT MuHyc 40 po 45 °C;

— BRaxHOCTb Bo3gyxa oT 10 go 95 % 6e3 ob6pa3oBaHusl KOHAEHCaTa;

— aTtmocdepHoe pasrneHne ot 84,0 po 106,7kla (ot 630 po
800 mMm pT. CT.);

— Tun atmocdepsl Il (NpomblILLNeHHas).

2.12.6 KoHTponnep A17 paboTocnocobeH B cpegax Co CregyloLmmu
napameTpamu:

— paboyas TemMnepatypa BHeLIHel cpegpl OoT +5 go +45 °C;

— BIA@XHOCTb BO3ayxa He 6onee 80 % npwu Temnepatype +35 °C;

— aTtmocgepHoe paereHne ot 84,0 po 106,7kMa (ot 630 fgo
800 mm pT. CT.);

— Tun atMocdepsl || (NpoMbILLINEHHas).

2.12.7 CocTaBHble 4acTu YpOBHEMEPOB B YNakoBKe AfiS TPaHCMNopTUpoBa-
HWS BbIAEPXUBAIOT:

1) Bubpaumio ¢ yckopeHuem 49 m/c? npy yactotre ot 60 go 500y wu
amMnnuTyay cmelleHms 0,35 mm npu Yactote ot 10 go 60 Ny,

2) Temnepatypy ot MuHyc 40 go +50 °C;

3) OTHOCUTENBHYIO BNaXxHoCTb 98 % npu TemnepaType +35 °C.

2.13 TpeboBaHUsi K KOHCTPYKLIMK

2.13.1 CocTaBHble YacT! ypOBHEMEPOB, UMEIOLIME OOMHAKOBOE YCINOBHOE
ob6o3HaveHne, B3ammo3aMeHsieMbl (3a UCKITIOYEeHNeM Tex criyyaes, Korga Tpebyert-
cs1 KanmbpoBka Ha 0bbekTe).

2.13.2 CteneHb 3awmtbl obonoykn [N P68 no [OCT 14254
(NbINEHEeNPOHNLIAEMOCTL U 3awMTa MNpu  AAUTENBHOM MOTPYXEHWM B BOAY).
CreneHb 3awmTbl obonovukn BCOS5A n BCOS5H IP20 no MOCT 14254 (3awuta oT
NPOHVKHOBEHNSI TBEpAbIX Ten pasmepom 6Gornee 12,5 mm). O6onodkm 6GnokoB
BblOEpXMBalOT ucnblTaHust cornacHo FOCT 14254. CteneHb 3awutbl 060M0YKM
A17 IP30 no NOCT 14254 (3awmTa OT MPOHUKHOBEHMS TBEpAbIX Ten pasMepom
6onee 2,5 Mm).

2.13.3 YpoeHeMepbl no MOCT 27.003 oTHOCATCHA K M3OENUAM KOHKPETHOro
Ha3HaYeHUsi, HEenpepbIBHOIO ANUTENbHOTO MPUMEHEHWs, BOCCTaHaBNMBaeMblM,
PEMOHTUPYEMBIM.

2.13.4 F'abapuTHble pa3mepsl MI1:
— co wryuepom B cbope — 167x170x(162+Layy10);
— C HepasbeMHbIM KabenbHblM coegnHeHnem — 152x170x(162+Layy1o),

roe Layyio - ANWMHA YyBCTBUTENbLHOMO 3f1EMEHTa ypoBHEMepa, MM. [abaput-
Hble pasmepbl MM npuBeaeHsl B okymeHTe YHKP.407631.005 PO. Macca
MM He Gonee 18,3 kr.
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2.13.5 MabaputHble pasvepbsl BCO5A u BCO5H He npesbiwatoT
100x77,5x113 mm. Macca BCA5A n BC[15H He 6onee 0,45 kr.

2.13.6 MabapuTHble pasmepbl Al7 He npeBbiwatoT 185x206x237 mm. Macca
Al7 He 6onee 3,9 kr.

2.14 MNporpammHoe obecneyeHve ypOBHEMEpPOB cooTBeTCTBYET
obszatenbHbiM  TpeboBaHMAM K MporpaMMHOMy  obecneyeHuio  CpeAcTs
nameperun, ycraHosneHHslM FOCT P 8.596 n TOCT P 8.654.

2.15 TpeboBaHUs N0 HaZEXHOCTU

2.15.1 Cpok cnyx6bl ypoBHEMepPOB — 14 feT.

2.15.2 CpepgHsast HapaboTka Ha 0Tka3 YPOBHEMEPOB C Y4ETOM TEXHUYECKOTOo
obcnyxuBaHusa,  pernaMeHTMpyemMoro  PykoBOACTBOM MO 3KChnyaTauuu
YHKP.407631.012 PO — 100000 4acos.

2.15.3 CpegHsia HapaboTka ypOBHEMEPOB Ha OTKa3 yCTaHaBNMBAETCA ANiA
YCMOBUIA U PEXMMOB, OFOBOPEHHbIX B N. 2.2.4, 2.7.1, 2.10.1, 2.11.1, 2.11.9, 2.12.1,
2.12.3,2.12.7.

2.15.4 Kputepuem oTkasa SIBMsieTCA HECOOTBETCTBUE YPOBHEMEPOB Tpebo-
BaHuaM nn. 2.1...2.13.

2.15.5 Cpok coxpaHsAeMOoCTV ypOBHEMEPOB AOMKEH ObITb HE MeHee OOHOro
roga Ha nepvoj A0 BBOAA B 3KCMnyaTaumio npu cobnogeHnmn yCrnoBuii, OroBopeH-
HbIX B M. pa3gene “lNpaBuna xpaHeHns 1 TpaHCNOPTUPOBaHUA".

3 COCTAB YPOBHEMEPOB
3.1 Komnnekrauusi  ypoBHEMepa  OCYLUeCTBRsieTcas Mo TpeGoBaHUo
3aKasuvKa Ha aTane NocTaBKW.

3.1.1 B koMnNneKT noctaBku ypoBHeMepa ncnonHeHns 0 BXoauT:
— pykoBofcTso no akcnnyatauum YHKP.407631.012 PO - 1 wr,;

— MeToauka nosepku MM 1733-7-2025 -1 wr.;
— nacnopt YHKP.407631.012 NC -1 wr,;
— komnnekt 1 -1 wr.

3.1.2 B koMNneKT nocTaBku ypoBHEMEPA UCMOMHEHNs1 1 BXOAUT:
— pykoBoAcTBo no akcnnyartauum YHKP.407631.012 PO - 1 wr,;

— MeToauka nosepku MMM 1733-7-2025 -1 wr.;
— nacnopt YHKP.407631.012 NC -1 wr.;
— komnnekt 1 -1 wTt,;
— komnnekt 6noka BCO5A YHKP.468157.113 -1 wr.

3.1.3 B KOMNNEKT NOCTaBKN YpOBHEMEPA UCMONMHEHNS 2 BXOAUT:
— PYKOBOACTBO no akcnnyataumn YHKP.407631.012 PO - 1 wr.;

— MeToauka nosepku MM 1733-7-2025 -1 wr.;
— nacnopt YHKP.407631.012 MNC -1lwr,;
— komnnekt M1 - 00 4 wWr.x
— komnnekT 6noka BCAO5H YHKP.468157.113-01 -1 wr.

3.1.4 B koMNneKT NocTaBku ypoBHEMEPA UCMOMHEHNs1 3 BXOAUT:
— pykoBoAcTBo no akcnnyartauum YHKP.407631.012 PO - 1 wr,;
— MeToauka nosepku M 1733-7-2025 -1 wr.;

— nacnopt YHKP.407631.012 INC -1 wr,;

— komnnekt MMM - 00 24 wT.*;
— KkomnnekT koHTponnepa Al17 YHKP.466514.026 -1 wr.
MpumeyaHue

1 Konu4yectso Il B KOMNNeKTe NocTtaBkW, NOMEYEHHbIE 3HAKOM “*”, onpe-
OensTcs 3aka3oMm.

2 Komnnektsl M 1 Bl cootBeTcTBYOT pasgenam “KoMnnekTHOCTb” X
nacrnopToB.

4 ONMNCAHUE PABOTbl YPOBHEMEPOB

4.1 YpoBHemepbl npeacTaBnaT cobon NPOrpaMMHO-TEXHUYECKNI
M3MepUTENbHO-BbIYUCANTENBHBIN KoMMnneke, coctosdwmn 3 MM vnm MM n B B
3aBUCMMOCTM OT UCMOSHEHMS.

4.2 YCTPOWCTBO M npuHUMN paboTbl ypoBHEMepoB nonnaekoBbix AYY10
noapo6bHo onncaHbl B AokymeHTe YHKP.407631.005 P3.

4.3 YCTpOWCTBO 1 NpuHUMN paboTbl 6riokoB conpsbkeHns ¢ gatumkom BCO5A
n BC5H nogpo6Ho onucaHbl B gokymeHTe YHKP.468157.113 P3.

4.4 YCTpOWCTBO M NpuHUMN paboTbl koHTponnepa Al7 noapo6HO onucaHbl B
nokymeHTe YHKP.466514.026 P3.

4.5 Gopmynbl  pacyeTa NapaMeTpoB, U3MEpPSiEMbIX YPOBHEMEpaMmMu,
npuBeaeHbl B pyKOBOACTBE onepaTtopa, noctasnsembiM ¢ MM n BIT.

5 OBECIMNEYEHUE B3PbIBO3ALLWWEHHOCTU YPOBHEMEPOB

5.1 CooTBeTCTBME YPOBHEMEPOB TPEOOBaAHUSAM TEXHUYECKOro pernameHTa
TaMoXeHHOoro coto3a TP TC 012/2011 obecneunBaeTcs BbIMNOSTHEHUEM
TpeboBaHun 6e3onacHoOCTu.

5.1.1 Obecneyenne B3pbiBo3awmeHHocTn MMM ¢ BMAOM B3pbIBO3ALLUTHI
"nckpobesonacHasi Lenb" AOCTUraeTcs OrpaHNyYeHWeM TOKOB W HanpsbKeHWn B UX
3MEeKTPMYECKMX Lensax Ao nckpobesonacHbix 3HayeHun ¢ nomollpto Bl, a takke
BbINOMHEHMEM WX KOHCTPYKUMM B cooTBeTcTBUM ¢ Tpebosanusimmn TOCT 31610.0,
FOCT 31610.11:

— COeAUHEHUs aNeMeHTOB McKpobe3onacHbIX Lernen BbINOMHEHb! Nankow 1
MOKPbITb! N30NALMOHHBIM NaKoM;

—  KOHCTPYKUMS nevaTHbIX Nnat cooteeTcTBYeT TpeboBaHuam MOCT 31610.11;

— TMJIOTHOCTb TOKa B MeYvaTHbIX Me[HbIX NMPOBOAHUKAaX COOTBETCTBYET Tpe-
oosaHuam [OCT 31610.11;

— wmsonauma Mexay mckpobesonacHbIMU LensiMnM 1 KOPMycom (TOMbKO C
HART-npoTOKONoM) BblaepXnuBaeT UcnblTatenbHoe HanpsbkeHne 500 B;

— BHYTPEHHWE COeaVHUTErbHbIE Pa3beMbl HE B3aMO3aMEHSAEMbI.

[na wsrotoBneHus nutbix Koprnycos [ Oo/mKHa NpUMEHATLCA cTarb
DIN 1.4408.

B OYY10-10...-14 kaTywka CO 3ByKOBOAOM MOMeLleHa BHyTpb dpToponna-
CTOBOW TPYOKM C aHTUCTATUYECKUMU CBONCTBaMM.

Heuncnonb3yembili kabenbHbIN BBOA 3aKpbIT Npobkor ¢ 6yptom M20x1,5 A2
DIN 908.
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5.1.2 Ha kopnyce ypoBHEMEPOB HaHeceHa Ex-MapkmMpoBKa B COOTBETCTBUM
c Tabnuuen 2.

Tabnuua 2
BaszosbIvi TUN 1 HOMep [vanasoH Temneparypsl E
- o X-MapK1MpoBka
pa3paboTku KOHTponupyemon cpegpl, °C

OExiallB T6 Ga X
Exia lllB T80 °C Da
OExiallB T4 Ga X
ExialllB T120 °C Da
OExiallB T5 Ga X
ExialllB T95 °C Da

5.1.3 1M c BUOM B3pbIiBO3aLUMUTHI “B3pblBOHENpPOHMLIaeMas
o6onoyka” (Ex db, cm. none “N” npunoxenus A, puc. A.1) umetoT Ex-mapkupoBky
“1Ex db 1B T5...T4 Gb X" no FOCT 31610.0.

3Hak “X” B MapKMpOBKe B3pbIBO3alLLMTbl yKka3blBaeT Ha crneuuanbHble
ycnosus 6esonacHoro npumerenus MMIl:

— kabenbHble BBOAb! AOMKHbI CepTMdULMPOBaHbLI U obecneunBaroT Heob-
XOAVMbIV BUA U YPOBEHb B3PbiBO3aLLMTI;

— Heucnonb3yemoe 0TBepcTMe Nof KabenbHbI BBOA 3aKPbITO 3arnyLUKON.

ObGecneyeHne B3pblBO3aLmLLeHHOCTH kopnycoB I gocturaetcsa cnegyto-
LMW Mepamu:

—napameTpbl  B3PblBOHEMPOHULAEMbIX  COEAWHEHWA  COOTBETCTBYIOT
FOCT IEC 60079-1 ana anektpoobopyaoBanust nogrpynnbi |I1B;

— TOMLMHA CTEHOK Kopnyca W KPbILKN HE MeHee 3 MM;

— oceBas AnvHa pe3bboBbIX COeANHEHU HE MeHee 8 MM, YMCNO MOJIHbIX
HenpepbIBHbIX HATOK pe3bbbl He MeHee NsiTu B cooTBeTcTBMKU ¢ TOCT IEC 60079-1;

— ANS BBOAA 3M1EKTPONUTAHUS UCNOMb3YeTCs B3PbIBO3ALUMLLEHHbIN Kabernb-
Hbli BBOA C MapkupoBkoMn B3pbiBo3awuTbl ExdIIC/Exell/ExnRII/ExiallC, nmetowuin
ceptudmkaTt cootBetcTBua TP TC 012/2011;

— Heuncnonb3yemMoe 0TBepcTMe Nof KabemnbHbI BBOA 3aKPbITO 3arnyLLUKON;

— pe3bboBble COeAMHEHNA (DUKCUPYIOTCS C MOMOLLbIO KMesl, COXpaHSoLLEero
CBOICTBa BO BCeM paboyem gnanas3oHe Temnepatyp;

—o06e KpbIWKKN Kopnyca, Ans nNpefoTBpalleHns caMoOTBOPayMBaHus, uK-
CMPYIOTCSt BUHTAMM YCTaHOBOYHbIMU.

Temnepatypa HapyxHbIX noBepxHocten obonodyek MMM B Hanbonee Harpe-
TbIX MeCTax npu HOpPMarbHbIX pexuMax paboTel M3genna He npesbiaeT Tpebosa-
Hun TOCT 31610.0 ans anekTpoobopyaoBaHUsi TemnepaTypHbIx knaccos T5, T4 (B
3aBUCKMMOCTM OT TemnepaTypbl KOHTPONIMPYEMOW CPeabl).

Ons wuarotoBneHns nutoro kopnyca [ npMMeHAeTCca HepXaserowun
ctansHoi cnnae DIN 1.4408, cogepxaiyuii He 6onee 0,85% marHus.

5.1.4 Bug B3pbiBo3awuThl [ ¢ BeixogoM RS-485 B cbopmaTe npoTokona
Modbus RTU Tonbko "B3pbIBOHENPOHML@aeMasn obomoyka".

Ayy10-02 ... AyYY10-14 oT -45 go +80

Ayy10-02 ... ¥Y10-08 oT -45 go +120

0Yyy10-10 ... YY10-14 ot -45 pgo +95

5.1.5 Bnokn BCO5A n BC5H, Bxogsime B cOCTaB ypOBHEMEPOB, COOTBET-
ctBytoT TpeboBaHusm TP TC 012/2011, vmeloT BUA B3pbIBO3ALUMTLI BbIXOAHbLIX
uenen “MckpobesonacHas anekTpuyeckas Lenb” ¢ ypoBHEM “ia”, Ex-MapKnpoBKy
“[Ex ia Ga] IIB” n yctaHaBnuBaoTCs BHE B3pbIBOOMNACHbLIX 30H NOMELLEHUN.

Brnokn nmetoT cnegyrowmne napameTpbl UCKPOHe3onacHbIX BbIXOOOB:

— ans BCOS5A - Uo<14,3 B, 10<80 MA, Po<0,5 BT, Lo<22 MIH, Co<1,8 MK®,
npu atom [l1, nogkniovaemele kK BCA5A, nmetoT cneaylolme cyMMapHble BENUYN-
Hbl HE3aLUMLLEHHbIX PEaKTUBHbBIX 3fIEMEHTOB: €MKOCTb He bonee 1,7 Mk®, nHOyK-
TUBHOCTb He Gonee 20 MIH. BenuunHa peakTMBHbIX 3NEMEHTOB [OSKHa onpeae-
NSATBCSA C y4€TOM [0MNyCcKa Ha U3rOTOBIEHUE;

— ana BCO5H - Up<28 B, 10<59 MA, Po<0,5 BT, Lo<22 MIH, Co<0,5 MK,
npu atom 1M, nogkntoyaemble k BCOS5H, nmetoT cneayowmne cymmapHble Benu-
UYMHbI HE3ALUULLEHHBIX PEAKTUBHBIX 3NIEMEHTOB: EMKOCTb He 6onee 0,4 MK®, uHayk-
TUBHOCTb He 6onee 20 MIH. BennumHa peakTMBHBIX 3NEMEHTOB onpeaensaeTcs c
y4eTOM JoMycka Ha U3roToBMEHNE.

5.1.6 KoHTtponnep Al7, BXxogswun B COCTaB ypoOBHEMEPOB, COOTBETCTBYET
TpeboBaHuam TP TC 012/2011, nmeeT BMA B3pbIBO3aALLMTLI BbIXOAHbIX Lenen “Uc-
Kpobe3onacHas anekTpuyeckas Lenb” ¢ ypoBHeM “ia”, Ex mapkupoBky “[Ex ia Ga]
IIB” n yctaHaBnvMBaeTCs BHe B3pbIBOOMNACHbIX 30H nomelieHun. A1l7 umeeT crie-
aylowme napameTpbl  UckpobesonacHblx  BbixogoB: Uo<14,3 B, 10<80 MA,
P0<0,5 BT; Lo<22 MIH, Co<1,8 Mk® (ona mopyns MBB4) n Uo<28 B, 10<59 MA,
P0<0,5 BT, Lo<22 MI'H, Co<0,5 mk® (ona moayna MBB6), npu atom [, noaknto-
YaeMble K KOHTponnepy, UMeloT criefylowmne CyMMapHble BeNUYMHbI He3alluLeH-
HbIX PEaKTUBHbLIX 3NIEMEHTOB: eMKOCTb He Gonee 0,4 MKP, MHOYKTUBHOCTb He 6o-
nee 20 MIMH. Benun4unHa peakTUBHbLIX 9NEMEHTOB OnpeaenseTca ¢ y4eTom Aornycka
Ha N3roToBreHne.

6 MAPKUPOBKA 1 NNTOMBUPOBAHUE

6.1 MapkupoBka 1 nnoméuposaxue M1
Ha kopnyca Ml HaHeceHbI cnepytoLume 3Hakvu U Hagnucu:
— TOBapHbIN 3HAK NPeANPUSTUA-U3roTOBUTENS;
— 3HaK yTBEpPXAEeHMs Tuna CpefcTB U3MEepeHni;
— cneuwmanbHbIV 3HaK B3pbiIBOOE30MacHOCTY;
— 1un MM (cm. npunoxenne A, puc. A.1);
— cTteneHb 3awuTsl no FOCT 14254;
— Ex-mapkupoBska (cm. n. 5.1.2 n 5.1.3);
— HOMep cepTudmKaTa;
— AmanasoH pabouux Temneparyp;
— ropf BbINycKa;
— nopsgkosbI Homep M1 no cucteme Hymepauuy NPeanpUATUS.
py3 (rpy3bl) MM ¢ mbkum Y3 umetoT HoMep, paBHbIA NMOPSAKOBOMY HO-
mepy I no cucteme Hymepauuv NpeanpuaTUS.
Ha kopnyce NI psaom ¢ BUHTOM 3a3eMIeHNs HaHECEH 3HaK 3a3eMIeHus.

6.1.1 Ha nnatax ykasaHa MapkupoBKa pasbema NUTaHus 1 cBAsn. HAderika
npeobpasoBaHusa AMNP56M (gna MM ¢ HART-npoTtokonom), AMNP58M (ana MM ¢
npoTtokonom “Anbbatpoc”) unu svenka AMNP88 (ans MM ¢ npoTtokonom Modbus
RTU) nnombupytotca nnomGon npeanpusaTUS-M3roToBUTENs MpU M3roTOBREHUU
nocrne yctaHoBku ee B kopnyc [Mr1.

6.1.2 bonblass kpbiwka [ nnombupyetca nnombon npeanpusTus-
nsrotoButens. Manasa kpbiwka [ nnombupyeTcs HOMEPHbIM  CUrHaNbHBLIM
ycTpocTBoM-Haknerkon “CK2 10x40 MMm” 3aka3yuMkoM Mocrne YCTaHOBKM Ha
obbekTe.

6.1.3 Ha Oonbwon kpbilwke kopnyca [ HaHeceH TOBapHbIA 3HaK
npeanpuUaTUS-U3roTOBUTENS.
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6.1.4 Ha wmanon Kpblwke kopnyca [T HaHeceH ToOBapHbIN  3HAK
npeanpuaTus-nsrotosutensa u Hagnucs “NMPEOYIMPEXOEHNE — HE OTKPbIBATb
noa HANPA>XXEHUNEM”.

6.1.5Ha noBepxHOCTM  Kaxgoro mMonfnaBka HaHeceHa  CTperka,
nokasbiBatlollasi MpaBuIIbHOE  BepTMKarnbHOe MonoxeHue nonnaeka. Ha
NoOBEpPXHOCTU nonnaekoB TunoB Il M V HaHeceHa Hagnucb, ob6o3HavawoLias
MMAOTHOCTb Monnaeka. Ha NOBEpPXHOCTM  MOMNMaBKOB, MUCMOMb3yEMbIX B
pacliMpeHHOM AuanasoHe W3MEHeHUs TemmnepaTtypbl KOHTPONMpyemon cpepbl,
HaHeceHa bykBa “T".

6.2 MapknpoBka u nnombuposanne 5CO5A nnn 6CO5H

6.2.1 Ha wwunbgunkax, NpUKPennéHHbIX K Kpbiwke u kopnycy BCO5A wunu
BC[I5H, HaHeceHbl cneaytoLlime 3Haku 1 Haanucu:

— TOBapHbIi 3HaK NPeanpUATUS-U3rOTOBUTENS;

— cneumanbHbIi 3HaK B3pbiBo6e3onacHocTy;

— 3HaK YTBEPXAEHUS TUMA CPEACTB U3MEPEHWIA;

— 3Hak HART-npoTtokona (Tonbko ans 6CO5H);

— HasBaHwue Gnoka (Hagnuck “Brnok conpsikeHus ¢ gatunkom BCOS5A” unu
“Bnok conpsixeHus ¢ gatymkom BCO5H");

— ycrnoBHoe o603HaveHue pasbema USB-nHTepdeiica;

— cTeneHb 3awmTbl no FOCT 14254 (Hagnuck “IP20");

— Ex-mapkuposka “[Ex ia Ga] IIB”;

— uBeToBas MapkumpoBka kHonok BCOSA wnn BCO5H (nons kpacHoro wm
3e1eHOro LBETOB);

— MapkupoBka ceetogmogos “RUN”, “SEN”, “Knl”, “Kn2”, “RS-485";

— 0603Ha4YeHne 1 LIOKONEBKa KOHTAKTOB Afsi NOAKMHYEHMS BHELLHWX peru-
CTPUPYHOLLMX NPUBOPOB C TOKOBBLIM BX0oAoM (Hagnucu “TokoBble Bbixogpbl”, “1”, “2”,
3,4,

— 0003Ha4yeHne U LoKoneBKa KOHTAKTOB ANS MNOAKNHOYEHNS UCMOSTHUTEMb-
HbIX YCTPOMCTB K KNntovam 6roka (Hagnuem “Kntoun”, “17, “2");

— 0003HayeHne U LIOKONEBKA KOHTAKTOB ANSA NOAKMOYEHUA NUTaHus (Hag-
nucu “Mutanune +24 V, 0 V7, “Un<250 V");

— o0603HayeHne W LOKONEBKA KOHTAKTOB Ansi nokntouveHus MMM (ans
BCOS5A Hagnuen “Oatumk. WckpobesonacHas uenb. Uo<14,3V; 10<80 mA;
Po<0,5 W; Lo<22 mH; Co<1,8 PF; Rkas<100 Q; Lkas<2 mH; Ckas<0,1 pF.”, “OTBeT",
“3anpoc”, “+U”, “O6wwmin”; gna BCO5H Hagnucu “OaTtumk. UckpobesonacHas uenb.
Uo<28 V; 1059 mA; Po<0,5W; Lo<22 mH; Co<0,5 uF; Rkas<100 Q; Lkag<2 mH;
Ckas<0,1 uF.”, “HART");

— TOf BbIMyCKa;

— MOPSIAKOBbLIA HOMEP MO CUCTEME HYMEpaUun NpeanpusaTus;

— 00o03HayeHne M LOKOMeBKa KOHTAKTOB ANns nogkntodeHus BCOSA wnu
BCAS5H k koHTypy 3a3emnenus (Hagnucek “3emns”);

— 0003Ha4yeHMe W LIOKONeBKa KOHTAKTOB ANnA noaknodeHuss BCOS5A wnu
BCA5H k OBM BepxHero ypoBHs (Hagnuen “RS-485", “D-*, “SH”, “D+").

6.3 Mapkuposka Al7

6.3.1 Ha nepegHen naHenu A17 HaHeceHbl cneaytowue 3Hakm U Hagnucu:
— TOBapHbI 3HaK NPeanpuUATUA-U3roTOBUTENS;

— HasBaHue u T1n npubopa;

— cneumarnbHbIi 3HaK B3pbIBOOE30MaCcHOCTH;

— 3HaK yTBepXaeHusl Tuna CpeacTB U3MepeHui;

— 3Hak HART-npoTtokona,;
— Mapkuposka pasbema USB;

6.3.2 Ha BepxHen noBepxHocTu kopnyca Al7 HaHeceHbl crieaytoLwmne 3Haku 1
Hagnuecu:

— HasBaHue 1 Tun npubopa;

- Ex-mapkuposka “[Ex ia Ga] IIB”;

— cTeneHb 3awmnTtbl no FOCT 14254;

— TOA BbIMyCKa;
nopsifikoBbIn HOMep Al7 nNo cucteme Hymepauumn NpeanpusaTus;
0003HayeHVs nosvuuin mopynen pacwmpenus (Hagnuen “M17, “M27,

“M3").

6.3.3 Ha GokoBo naHenu kopnyca Al7 HaHeceHa MapKUpPOBKa
TEXHOMOIMYECKNX pas3bemMoB, UCNONb3yeMblX MpPU HacCTpPOWKe KOHTponnepa
(Hagnucm “Prog” u “Console”).

6.3.4 Ha naHenu 6noka nutanust BM12 HaHeceHbl cnepytoLme HagnmcK:

— Tun 6rioka (Hagnuck “br12");

— nopsiaKoBbIN HOMep Grioka No cMcTeMe HyMepaLun NpeanpusiTus;

— MapKuMpoBKa pasbema nuTaHus moayns (Hagnucb “Cetb 220V, 50 Hz,
50 VA");

— MapKMpoBKa napaMeTpoB npegoxpaHuTenen (Hagnuck “3,15 A/250 V");

— MapkupoBKa pa3beMa nHtepdenca RS-485 (Hagnuck “RS-485") u Loko-
NeBKa ero KOHTaKToB;

— MapkupoBKa paszbema uHtepderica Ethernet (Hagnucb “ETHERNET”).

6.3.5 Ha naHenu mogyns MBB4 HaHeceHbl cnegytoLme Haanucu:

— Tun mopyns (Hagnucb “MBB4”);

— MopsgKOBbIA HOMEpP MOAYNsi N0 CUCTEME HyMepauuu NpeanpusaTus;

— o6o3HayeHne pasbema Ans noakmnoyeHus gatyukoB “OaTtumkn. Uckpo-
6e3onacHble uUenn Uop<14,3V; 1080 mA; Po<0,5W; Lo<22 mH; Co<1,8 pF;
Rkas<100 Q; Lkas<2 mH; Ckas<0,1 V] i

— o0603HayeHne pasbEéMa AN NOAKIMIYEHUS YCTPONCTB C TOKOBLIMU BXO-
JamMun “ToKoBble BbIXOAbl” U LLOKONEBKA €ro KOHTaKTOB;

— o0603HayeHre paszbEémMa Anst NOAKMIOYEHUST YCTPOWUCTB MPOMBbILLSIEHHON
aBTOMaTUKM “Kntoun” n LIoKoneBKa ero KOHTaKkToB.

6.3.6 Ha naHenu moayns MBB6 HaHeceHbl cnefytoLiue Hagnucu:

- Tun moayns (Hagnucb “MBB6”);

— NopsaKoBbIA HOMEP MOLYNSA MO CUCTEME HyMepauuy NpeanpusaTus;

— o0603HayeHne pasbeéma ANns NOAKMYEHNSI YCTPOUCTB C TOKOBbLIM BbIXO-
aom  “TokoBble Bxoabl/HART. WckpobGesonacHble uenn Uo<28V; 10<59 mA;
P0<0,5 W; Lo<22 mH; Co<0,5 yF; Rkas<100 Q; Lkas<2 mH; Ckas<0,1 pF”;

— o6o3HayeHne pasbéma ANns NOAKITHYEHUS YCTPOMCTB C TOKOBBLIMU BXO-
namu “TokoBble BbIXoAbl” U LIOKONEBKa ero KOHTaKToB;

— o6o3HayeHne pasbéma AN MNOAKMHYEHUST YCTPOMCTB MPOMBbILLIEHHON
aBToMaTukM “Knoumn” n LlokoneBka ero KOHTaKToB.
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NCMNoJib3OBAHUE NO HASHAYEHUIO

7 OBLLUME YKA3AHUA MO IKCMITYATALUU

7.1Ha Bcex cTagusix 3KChnyaTauuum YpOBHEMEpPOB pYKOBOACTBYWTECH
npaBunaMu 1 ykasaHusiMU, MOMELLEHHbIMM B COOTBETCTBYHOLLUMX pa3fenax AaHHOro
[OKyMeHTa.

7.2 [Nepen Havanom aKcnyarauuy npoBeCcTU BHELIHWA OCMOTP COCTaBHbIX
yacTten ypoHemepos (11 n BI), onsa yero nposepuTs:

— COXPaHHOCTb NIIOMBUPOBOK;

— OTCYTCTBME MEXaHU4YEeCKUX MOBPEXAEHUNA Ha Koprnycax Mo NpuyvMHe Heka-
YeCTBEHHON YMaKOBKW UMW HEMpPaBUIIbHOM TPaHCNOPTUPOBKY;

— KOMMNSEKTHOCTb YPOBHEMEPOB COMMacHO pasfeny [[aHHOro [AOKyMeHTa
“CocTtaB ypOBHEMEPOB”;

— COCTOSIHME NaKOKPACOYHbIX, 3aLLUTHBIX W ranbBaHUYECKNX NOKPLITUN;

— OTCYTCTBME OTCOEAMHALMXCA WUNN cnabo 3akpensneHHbIX 3MeMeHTOB
BHyTpu Ml n Bl (onpegenute Ha cnyx Npu HaKMoHax).

7.3 B cnyyae 6onbLUon pa3HoCcTU TemnepaTyp Mexay CKNnaackum u paboymm
nomMelLeHnsiM1, nony4veHHble co cknaga MMM v Bl nepen BknodeHnem B paboTy
BbIAEPXXMBAIOTCH B HOPManbHbIX YCIIOBUAX HE MEHEee YeTblpeX Yacos.

7.4 YcTaHOBKa ypOBHEMEPOB Ha 00bekTe

7.4.1YcrtaHoBka [N Ha o6bekTe [JOMKHA BLIMOMHATLCS CTPOro B
COOTBETCTBMM C YyKa3aHWsMW, MPUBEAEHHBIMU B pasgene 8 [okymeHTa
YHKP.407631.005 P3.

7.4.2 YctaHoBka ©OnokoB BCOS5A un BCO5H Ha o0bekTe [pormkHa
BbINOJSIHATLCHA CTPOro B COOTBETCTBMM C yKasaHWsIMU, NpUBEAEHHbLIMU B pasgene 8
nokymeHTta YHKP.468157.113 P3.

7.4.3 YcTtaHoBKa KoHTpomnnepa Al7 Ha o0ObekTe [OSKHA BbIMOMHATHCS
CTPOro B COOTBETCTBUM C YKasaHUAMMW, NpUBEOEHHbIMX B pasgene 8 OOKyMeHTa
YHKP.466514.026 P3.

7.44Kabenm ot TN po B, npu Hanuuum BTOPOro, [AOMKHbI
NpoKMaabiBaTbCs B Hecywux xenobax unu tpybax. MNpu BO3MOXHOCTN MPOKNaaKy
OCYLLECTBNATb HA MaKCUManbHOM PacCTOSHUM OT UCTOYHUKOB 3MEKTPOMAarHUTHbIX
nomex (3NeKTPOABUraTenu, Hacochbl, TpaHcdopmaTtopbl U T.4.). AkpaH kabens
3a3eMIiATb TONbKO B OAHOW TOYKe B MecTe ycTaHoku M.

7.4.5XecTkme 3awnTHble 06onoykM kabenen (TpyObl) He [AOMKHbI
HEeNnoCcpeaCTBEHHO MPUCOEAMHATBCA K KOPMyCy CanbHWKOBOrO kaberbHOro BBOAA
MMN. Ons cocTbIkoBKM XecTkux obonoyek kabenewn u MM cneayeT ncnonb3oBatb
rmbkme obonoyku (meTtannopykaBa) AnvMHoOM He MeHee 0,5 M. Mmbkas obGonouka
kabens 3akpennsietcst B LWTyLepe kabenbHoro BBoAa (kabenbHbli CanbHUKOBHIN
BBOZ) C NMOMOLLbIO XOMYyTa.

HapyxHbii anameTp kabens gomkeH ObiTb OT 7 40 12 MM Anst Hepa3beMHo-
ro kabenbHoro noaknodeHusi. MNpu npoknagke kabensi BHyTpW MeTannopykasa
Hapy>XHbI AnameTp kabens gomkeH ObiTb He Gonee 9 Mm.

7.4.6 B ypoBHeMepax ncrnonHeHuii 1, 2 n 3 kabenu cesau c MM 1 BHELIHUMM
YCTPONCTBaAMM NMOAKITHOYAIOTCA HENOCPEACTBEHHO K KNEMMHbLIM coeauHuTensm Bl
COrnacHo cxemam MoaknYeHniA, NpUBEAEHHbIM B NpunoxeHum B.

7.4.7 B ypoBHemepe ucnosiHeHua 3 ansa nogkntodeHms MM ¢ npoTtokonom
o6meHa AO “AnbGaTpoc”, CNOMb3YTCH XryThbl, BXOASILLME B KOMMIEKT NOCTaBKU.
Pacnarnky npou3BecTv cormacHO cxemam MOAKIIoYEHU (CM. B PYKOBOACTBax Mo
aKcnnyaTauuMnm COOTBETCTBYIOLLMX COCTaBHbIX 4acTten YypoBHemepoB). [anee
NOAKIIOYNUTB XIYT U NepeMbldkn K pazbemMam Al7 M MPOMEXYTOYHbIM KIEMMHbIM
coeguHuTensm. Kabenu, nogkntovaemble k pasbemam Al7, 4OMKHbI 3aKpeNNATLCS
C MOMOLLbIO BUHTOB, BXOASLLMX B KOHCTPYKLIMIO OTBETHBIX YacTew.

7.5 CxeMbl NOAKIIOHYEHUS1 YPOBHEMEPOB NPUBEAEHbI B NPUIOXeHUM B.

7.6 [lo BKMOYeHMss ypoBHeMepoB B paboTy O3HAKOMbTECh C pasfenamu
“YkazaHvue mep 6e3onacHoct” n “MogrotoBka k paboTe 1 nopsifok paboTsl”.

8 YKABAHUE MEP BE3OMNACHOCTHU

8.1 K MOHTaxy (OeMOHTaxy), aKCniyaTauuu, TEXHUYEeCKOMY 06CnyXUBaHUIO
U PEMOHTY YPOBHEMEPOB AOIIKHbI AOMNYCKaTbCS NLA, U3yUYMBLUME PYKOBOLCTBO MO
aKcnnyaTauuu, NpoLleflune MHCTPYKTaX No TexHuke GesonacHocTu npu pabote ¢
3MEeKTPOTEXHUYECKUMM  YCTAHOBKaMW W PagMO3NEKTPOHHOW — annapaTypoit 1
U3yuMBLUME  [JOKYMEHTHI, yKasaHHble B pasgene 9  “ObecneveHvie
B3pbIBO3ALLMLLEHHOCTY MPU MOHTaXe ypoBHemepa”.

8.2 B Al7 wumeroTcs Lenu, Haxoasimecs noa OMacHbIM ANA XU3HU
HanpsbkeHnem  ~220B. KaTteropuyeckum 3anpewjaetcsa  3KCnslyataums
YPOBHEMEP NpPU CHATbIX KpbIWKaX M KOXyXax, a TakKke npu OTCYTCTBUM
3a3emneHuns Kkopnyca Al7.

3anpelwaetca oTkpbiBaTb Kpbiwku MM npu BbinageHun atmocdepHbIX
0CafKoB.

8.3 KaTeropuuecku 3anpellaeTtcs aKcnnyaTaumsi ypoBHEMEPOB MPU CHATbIX
kpbiwkax M, He3akpenneHHbIx kabensx ceasm MM ¢ Bl, a Takke npu OTCYTCTBUK
3a3emneHus kopnycos 1.

8.4 Bce Buabl MOHTaxa W pgemoHTaxa [ npou3BoanTb TONBLKO MNpU
OTKMOYEHHOM nuTaHun Bl 1 oTcyTCTBUM OaBneHus B pe3epByapax.

8.5 3anpellaetca yctaHoBka M akcnnyaTtauusa MMM Ha obbekTax, rae no
ycnoeusiM paboTbl MOTYT CO34aBaTbCA OABMEHUA U TemnepaTypbl, NpeBbillatoLme
npeaenbHble.

9 OBECIMNEYEHUE B3PbIBO3ALLUWEHHOCTU NPU MOHTAXE
YPOBHEMEPOB

9.1 MNpwn MOHTaxe ypoBHEMEPOB HEOOXOANMO PYKOBOACTBOBATHLCS:

— “UIHCTpyKuMen no MOHTaxy aneKkTpoobopyaoBaHWs, CUMOBBLIX U OCBETU-
TenbHbIX CeTen B3pbiBOOMAacHbIX 30H BCH332-74/MMCC CCCP”;

— “lMpaBunamu ycTponcTea anekTpoyctaHoBok” (Y3, wecTtoe nsgaxune);

— HacTosiwum gokymeHtoM, FOCT IEC 60079-14 v gpyrumm pyKoBOASALLMMM
MaTtepuanamu (ecrnv umerTcs).

9.2 MNepen moHTaxom [N u BI, npu HannuMm BTOpOro, BXoAdlime B ero
COCTaB, A0MKHbI ObITb OCMOTpeHbI. [Mpu aToM HeobxoaMMo 0bpaTUTb BHUMaHWE Ha
cnegyoulee:

— MapKUpPOBKY B3pbIBO3aLLUTLI 1 NpeaynpeavTenbHble Haanucuy;
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— OTCYTCTBWE NOBPEXAEHMI KOPNYCcoB 1 NaHenewn BIT;
— OTCyTCTBME MexaHu4yeckux nospexagexun M1,

— COXPaHHOCTb I'IJ'IOM6VIpOBKVI M Hanu4umne Bcex KpenexHblx arnemeHTos MM u
BIl.

9.3 MM pgomXxHbl ObITb 3a3eMreHbl C NOMOLWbLIO cneunanbHbIX KnemMmm
MNKU 3aXUMMOB 3a3eMJIeHUsl, PacnosyioXXeHHbIX Ha ux kopnycax. BIl gomxeH
ObITb 3a3eMIieH ¢ NOMOLbIO KNeMMHOoro coeaunHutens ans onokos BCO5A u
BCO5H unu kabena nutaHna Al7.

9.4 o OKOHYaHWM MOHTaxa [HOMMKHO O6blTb MPOBEPEHO COMPOTUBMEHWE
323eMNSIOLLMX YCTPOUCTB, KOTOPOE JOMKHO BbiTh He Gonee 4 OMm.

9.5 CHumatowwmecs Npu MOHTaXe KpbIWKN WU Opyrne getarnnm COCTaBHbIX
vyacTten YpoBHEMEPOB OOJDKHbI ObITb yCTaHOBNeHbl Ha MecTax, npu 3TOM
oGpamaeTCH BHUMaAHWE Ha 3aTAXKY 3JIEMEHTOB KpenneHuda kabenewn cBaA3wn.

10 NOAroTOBKA K PABOTE U NMNOPAAOK PABOTbI

10.1 YpoBHeMepbl OBCMYXMBaKOTCS OMNEpaTopoM, 3HAKOMbIM C paboTon
pagnoaneKkTpoHHOM annapaTtypbl, M3y4MBLUMM PYKOBOACTBa MO 3KChfyaTauuu Ha
yposHemepsl, MM, B, pykoBoacTeo onepatopa Ha Bll, npoweawmm MHCTPYKTax
no TexHuke 6e3onacHOCTU Npu paboTe ¢ 3NeKTPOTEXHNYECKUM 0BOpyaOBaHUEM, a
TakKe MHCTPYKTaX Mo TexHuke 6e3onacHocTu npu paboTe ¢ B3pbIBO3ALUMLLEHHBIM
anekTpoobopynoBaHUEM.

10.2 Nepen Hayanom paboTbl HEOOXOAMMO BbIMUCIIUTL 3HAYEHME MOMPaBKU
cMelleHuss ypoBHs ans [N cornacHo ykasaHusiM, NpuMBEAEHHbIM B pasgene 11
pykoBoacTB no akcnnyatauum YHKP.407631.005 PO3.

MpumeyaHue — Bbl4MCNEHHbIE 3HAYEHUSI UCMOMNb3YIOTCS NpU NporpaMmmMupo-
BaHuu BIT.

10.3 MNopawTe HanpsbkeHWe nuTaHusa Ha BIT.
MpoBepbTe paboTOCNOCOBHOCTL YPOBHEMEPOB M MPOU3BEANTE NPOrpammu-
poBaHue Bl B cooTBeTCTBUU C pyKOBOACTBOM onepaTopa Ha BIl.

10.4 Mpn o6GHapyXeHUn HeucnpaBHOCTM B paboTe ypOBHEMEPOB
HeobxoAMMO OTKMYUTL MX OT ceTu nuTaHusa. [o meToguke pasgena
“XapakTepHble HEWCMNPABHOCTM M METOAbl MX YCTpaHEeHUs” YCTPaHWUTb BO3HUKLLYHO
HeucrnpaBHOCTb.

Mocne ycTpaHeHusi HEMCNPaBHOCTA U MPOBEPKM YPOBHEMEPLI FOTOBbLI K pa-
bore.

10.5 Onnombupyiite  TIM cormacHo  ykasaHusM, MPUBEAEHHBIM B
COOTBETCTBYIOLLEM pasfene pPyKOBOACTB MO 3JKCMMyaTauum COCTaBHbIX 4YacTen
YPOBHEMEPOB.

10.6 JanbHenwyto paBoTy C ypoBHEMepaMu MNPOU3BOAUTL  COFMACHO
pykoBoZcTBa onepatopa Ha MM v B, BXxoasLwmx B cOCTaB AaHHbIX YPOBHEMEPOB.

11 XAPAKTEPHbIE HEUCITPABHOCTU U METO[bl UX YCTPAHEHUA

11.1 MNMepeyeHb xapakTepHbIX KOHMIIMKTHBIX cuTyauun mexay MM v Bl un
METOAbI MX YCTPaHEHUS NPUBOASITCS B PyKOBOACTBE onepaTtopa Ha BIT.

11.2 Npwn BbIxoge n3 ctpos MMM peMoHTy y noTpebutens nognexar TOJNbKo
3MNeKTPOHHbIE NNaTtbl siieek npeobpasoBaHusi. OcTanbHble cocTaBHble YacTtu MM
noanexat PeMOHTY TONbKO Ha MPeanpuUsSTUN-U3roToBuTEnNe.

11.3 Npwu HeucnpasHocTu NI cnegyeT nponsBecTn ero BHeLWHUn ocmoTp. B
crnyyae MexaHW4YeCKMX MOBPEXAEHWN, NP HEBO3MOXHOCTM WX YCTPaHeHUs Ha
mecTte, MM gomkeH 6bITe OTNpPaBeH ANs peMoHTa Ha NPeAnpUsSTUe-M3roToBuTeNb.

12 TEXHUYECKOE OBCITYXXUBAHUE U NMOBEPKA YPOBHEMEPA

12.1 TexHuyeckoe oBGCnyxuUBaHMe NPOBOAMTCA C Lenbio obecneveHust
HOpMarnbHOM paboTbl W  COXPaHEHWs  3KCMIyaTaUMOHHBIX U TEXHUYECKUX
XapaKTepuCTK YpOBHEMEPOB B TEUEHWE BCErO CPOKa UX IKCNyaTaLluu.

12.2 Bo BpemMs BbINOMHEHUs paBoT MO TEXHWYECKOMY OOCHYXMBAHUIO
HeoGX0ANMO BbIMOMHATL YKasaHus!, NpUMBEAeHHbIe B pasgenax 8 u 9.

12.3 ExxerogHbli yxof npeanpusaTnem-notpedurenem BKIOYaeT:
— NPOBEPKY HAaAEXHOCTW NPUCOEONHEHMS], a TaKKe OTCYTCTBUE OOPLIBOB MK
NOBPEXAEHWUIN N30NALMN COeaMHUTENBHBIX kKabenen;
— NpoBepKy BepTukansHoCcTU yctaHosku M;
NPOBEPKY LIeNTOCTHOCTW YCTAHOBOYHbIX Npoknagok MI1;
NpoBepKYy NPOYHOCTU Kpenexa cocTaBHbIx YacTen M1 u BIT;
NpOBEPKy kayecTBa 3a3emneHns kopnycos [I7;
yaaneHue, npu HeobXxoAMMOCTH, NNOTHLIX OTMOXEHU Ha MOMNMaBKax;
ouuncTky Bl oT nbinu;
NpoBEpPKy kayecTBa 3a3emneHus BI1.

12.4 ToBepka YpOBHEMEPOB MPOM3BOOUTCA MO MeToAuKe “YpOBHEMEpPHI
MHorokaHanbHble [1YY10. MeTtoanka nosepku Ml 1733-7-2025".

13 NPABUINA XPAHEHUA U TPAHCITOPTUPOBAHUA

13.1 YpoBHeMepbl B TPaHCMOPTHOW Tape NpUrogHbl Ans JOCTaBku MioGbiM
BMZOM TpaHCropTa, KpOMe HErepMeTU3MpOBaHHbLIX OTCEKOB camorneTa. B npouecce
TPaHCMNOPTUPOBAaHMS [OSKHA OCYLLECTBNATLCS 3aliMTa OT MPSIMOro nonagaHus
aTMoCcEPHBIX 0CaAKOB.

13.2 3anpelaetcst cBopaymBaTb unm crubatb mbkuin Y3 MM ¢ paguycom
n3rnba meHbLuem, 4em 350 mMm.

13.3 XpaHeHne YypoBHEMEPOB OCYLLECTBMSIETCA B TPaHCMOPTHOW Tape, B
ycnoBusx xpaHeHus 5 no FOCT 15150.
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B LOKYyMeHTe MpUHATLI Crieaylowmne CokpaLleHns:

AO - aKUMOHepHoe obLLecTBo;

BB - 6apbep nckpobesonacHoCTy;

BN - BNOK NUTaHUS N30NTMPOBAHHbIN;

B - Brok nuTaHus;

BCO - BNoK conpshkeHus ¢ JaTYMKOM;

Brl - BTOPWYHbIN Npnbop;

MBB - MOAyInb BBOAA/BbIBOAA;

MK - NepcoHarbHbIA KOMMbIOTEP;

n - MepPBUYHbIN NpeobpasoBaTersb;

nya - NpaBuna yCcTpoMCTBa ANEKTPOYCTaHOBOK,;
yaoco - KOMMMEKT AN YCTaHOBKM aTyvka Ha cTaHAapTHble dhnaHubl;
EIC) - YyBCTBUTENbHbIN 3NIEMEHT;

OBM - AMNEeKTPOHHAs BblYMCIMTENbHAA MaLUVHA;
AN - AYenKa nHgmKaumu;

AMNP - flyelika Npeobpa3oBaHus.
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N = O

MpunoxeHne A (cnpaBo4HoOE)
CrpykTypa ycnosHoro obo3Hauenus MMM v Bl

(A)

(B) (C) (D) (E) (F) (G) (H) ()] (@) (K) (L) (M) (N)
ayyio 02 0 4,00 0 0 10 1 0 1 0 000 1
(A) BaszoBbi THN (J) MpepenbHoe U36bLITOYHOE paboyee AaBNeHUe ypoBHeMepa
[YY10 ypoBHEMEpP NONNaBKoOBbIN 0 0,15 Mlla
(B) Homep paspaboTku 1 2,00 MlMa
XKecTtkuin Y3, namepeHve ypoBHsi 2 Opyroe
Kectkun Y3, namepeHne ypoBHS 1 YpOBHS pasaena XuakocTten (K)  NMpucoepnHeHue K npoueccy*
XKecTtkuin Y3, namepeHve ypoBHs 1 AaBneHns 0 CraHpapTHas BTynka
YKectkun Y3, namepeHne ypoBHs, ypOBHS pasfena XuakocTen n JaBneHns 1 KomnnekT ans yctaHoBKM AaTyuka Ha cTaHgapTHble donaHubl YOCP
MMbkuin Y3, namepeHne ypoBHs YHKP.421946.004 (ykaswiBaetcs [y, Py, ucnonnenve, FOCT, maTepuan dnaHua)
MMbkuii Y3, namepeHne ypoBHsi U YpOBHS pasaena XuakocTen 2 TpyGHbI PUTKHT C HapyxHol pe3bbonnt BSPT % " ana temnepatyp no85°Cc
MMbkunin Y3, namepeHne ypoBHS 1 ABYX YPOBHEW pasaena XuaKocTen ynnoTtHeHnsamn CFS-14M-TEF (Tonbko ans ypoBHemepos [1YY10-02, -04)
(C) WcnonHeHue no NorpewwHoOCcTH ¢ npeaenaMmun 3 TpyOHbI hUTUHT € HapyxHON pe3bbon BSPT % " ans Temnepatyp
+3 MM (24 MMm) 80 120 °C ¢ meTannn4ecknMmn ynnoTHeHNsMK (Tonbko Ans yposHemepos [1YY10-02,
+1 MM (3 MMm) -04)
(D) OnunHa Y3 ypoBHemepa, M L) HononHeHus
(E) [Owuana3oH M3MeHeHus1 TeMnepaTypbl KOHTPONMPYEMOW cpeabl 000 Hert
HopmanbHbin (0T muHyc 45 °C go +80 °C) 001 MWM9-01 YHKP.467451.018-01
PacwumpeHHslii (0T MuHyc 45 °C o +120 °C anst xecTkux Y3 unu 002 BWB5IH YHKP.426475.040-01 (HART-npoToKor)
oT MuHyc 45 °C po +95 °C gnsi rmbkmx Y3) 003 BWB5iH YHKP.426475.040-01 (HART-npoTokon), BINAN5 YHKP.436234.004
(F) BbasauamepeHus 004 KomnnekT namepeHuin ans o6bekToB 6e3 anekTpocHabxeHns CABA:
Kpbiwa 6nok conpsixenns ¢ aatunkom BCASH YHKP.468157.113-01 (HART-npoTokon), ka-
Ho 6enb YHKP.685621.007, agantep Ans 3apsga akkymynatopos Makita DC24SC, ak-
(G) Hanuuune nngukaumm n npotokon Kymynsatop Makita BH2433 24V, 3,3Ah — 2 wr., pasbem SP2110/S2ll WEIPU, pa3b-
Bes nHavkauum ¢ HART-npoTokonom em SP2113/P2 WEIPU, cymka Hanne4yHasi manasi, Tapa TpaHcnopTHasi
Bes nHavkaumm ¢ npotokonom “Ansbatpoc” YHKP.321312.130.
Bes uHamkaumum, uHTepderic RS-485 B popmare npotokona Modbus RTU (M)  Tun kabenbHoro BBOAA
C nugukaumen n HART-npoTokonom (TemnepaTtypa OKpyXatoLlen cpeabl Bbille 1 HepasbemHbIn kabenbHbl BBOA ANA NOAKIIOYEHNA kabens B MeTansopykase ¢ Hapy>KHbIM
mMuHyc 40 °C - 6e3 oborpeBa, TeMnepaTypa oKpyatoLLen cpebl Bbile MUHyc 55 °C - AvameTpom kabens ot 1 4o 9 mm
¢ oborpeBom) 2 HepasbeMHbIln kabenbHbIN BBOA A8 NOAKMIOYEHNs kabens anaMmeTpom oT 7 40 9 MM
C vHauKauueii n npotokonoM “AnbbaTtpoc” (TemnepaTtypa okpyxarLleln cpelbl Bbille 3 HepasbeMHbiil kabenbHbI BBOA ANst NOAKNI0YeHNUs kabenst aonameTpom ot 9 Ao 12 mm (no
MuHyc 40 °C - 6e3 oborpeBa, TeMnepaTypa okpyxarlLiein cpeabl Bobllle MUHyc 55 °C - yMOMn4aHmio)
¢ o6orpeBom) 4 Hepa3beMHbI cepTUULIMPOBaHHbIN kabernbHbIi BBOA, C MapKUPOBKOM
C vHaukauuet, uHtepdeiic RS-485 B dhopmaTe npoTtokona Modbus RTU (Temnepatypa B3pblBo3awmThl 1Ex d [IC Gb/1Ex e Il Gb/2Ex nR I  Gc/OEXx ia IIC Ga, nmetowmn cepTudpukaT
oKpy»atoLLet cpeabl Bbilwe MuHyc 40 °C - Ge3 o6orpesa, Temnepatypa okpyxatoweii cpe-  cootsetcteus TP TC 012/2011
Obl Bbile MuHyc 55 °C - ¢ oborpeBom) (N) Hanuuve o6orpeBa v Bup B3pbiBO3aWUTbI
(H) Konu4yectBo kabenbHbiX BBOAOB D BMA B3pbIBO3aLLMThHI “B3pbIBOHENPOHMLI@eMas obonoyka “d” 6e3 oborpesa
OpwvH BBOA (BTOPOW 3armnyLUeH) DO BMA B3pbIBO3aLLUThLI “B3pbIBOHENPOHML@eMas obonoyka “d” ¢ oborpesom
[Ba BBOAA | (vnu otcytcteume nons (N)) - BuAa B3pbiBo3awmuThl “VickpobesonacHas anekTpuye-
0} Hanuuune 3aliMTHOM KPbILKK ckas uenb” Cc ypoBHeMm “ia”.
bBes kpbliwek
C KpbILLUKOW 3aLLMTHON MpumeyaHus
C KpbILIKOW KraBuaTypbl 1 Ana MM ¢ nHtepdencom RS-485 3navenne nons N — D unu DO.
2 BO3MOXHO 1Cnonb3oBaHWe Ansa NPUCOeanHEHNs K NpoLeccy KOMMNeKkTa garyumka ¢
PucyHok A.1 — CTpyKTypa yCroBHOTo 0603HaYeH1st ypoBHeMepa MnomnnaBkoBoro obsogHow Tpy6oit (YAOT) YHKP.421946.002.
[IYY10 npu 3akase 3 [nnHa Y3 ypoBHemepa n3rotaBnMBaeTcs ¢ norpelHocTbo +0,1 % oT 3akasHown
ANWHBI.
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MpoaomkeHne NpUNoxeHns A

(A)

brok conpspkenusi ¢ gatumkom BCOSA vnm BCASH
HasHauyeHne nonen ycnosHoro o603HavyeHus

(A)Bba3oBbi TN
Bnok conpsixeHusa ¢ gatumkom BCO5A wnu BCO5H

PucyHok A.2 — CTpykTypa ycnoBHoro 06o3HauyeHust 6riokos BCOSA vnm
BCA5H npu 3akase

(A) (B) © (D)

KoHTtponnep Al7 - c - o - 0
HasHayeHve nonen ycnoBHoro o6o3HavyeHus

(A)Bba3oBbi TN
KoHTponnep Al7

(B)Tun moayns BBoaa/BbiBOAA, YCTAaHOBNEHHOrO B NOCaA04HOE MECTO

M1 koHTpOnnepa

C B nocago4yHom mecte M1 koHTponnepa ycTaHOBIEH MOAYNb BBOAA/BbIBOAA
MBB4 wnn MBB6

0 B nocago4yHom mecte M1 KOHTponnepa HeT Moayns

(C)Tun moayns BBOoAa/BbiBOAA, YCTAaHOBNEHHOrO B NOCaA04HOE MECTO

M2 koHTponnepa

C B nocago4yHom mecte M2 koHTponnepa ycTaHOBIEH MOAYNb BBOAA/BbIBOAA
MBB4 wnn MBB6

0 B nocagoyHom mecTe M2 KoHTponnepa HeT Moayns

(D)Tun moayns BBoAa/BbiBOAA, YCTAaHOBNEHHOrO B NOCaA04HOE MECcTO

M3 koHTponnepa

C B nocagoyHom mecte M3 KOHTponepa yCTaHOBIEH MoAyIb BBOAA/BbIBOAA
MBB4 wnn MBB6

0 B nocagoyHom mecTe M3 KOHTponnepa HeT Mmoayns

MpumeyvaHus

1 XoTs 66l 0gHO U3 nonen (B)...(D) OMKHO UMETbL HEHYNEBOE 3HAYEHUE.

2 Kaxxgbin MBB4 o6ecneunBaeT nogknoyeHre oo asyx YY10 ¢ npoTtokonom obmeHa
“AnbbaTtpoc”.

3 Kaxabin MBB6 obGecneunBaeT nogkntoyeHne o BocbMu 1YY 10 ¢ NpoTOKONOM
obmeHa HART.

PucyHok A.3 — CTpykTypa ycrnoBHoro o603HadeHust koHTponnepa Al7 npu 3akase
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MpunoxeHue B
(o6si3aTensHoe)
CxeMmbl MOAKNI0YEHNS YPOBHEMEPOB

B1
X1
LUenb |-O- G2
U+ 1 o +UB
Oo6wwun | 2 0 OB;f
T
A1
X2 “RS-485" “RS-232]X1 X2
Llen |-O- -0- | LUenb —<& —
DATA+ 1 1 |DATA+ 2 1 2 K nocnegosa-
DATA- | 3 2 |DATA- 3 ] 3 | TenbHOMy
RSGnd | 2 10 |(B) GND 55 nngyoneOpCO-
HanbHOr
| 9 |(R)+Vs |: 7_| omnbioTepa
8
G1 1
0BO E 6
+UB
7 ° 4
L
A1 - KoHBepTep RS-485/RS-232i-7520 ICP CON;
B1 - NN ¢ npotokonom “Modbus-RTU”;

G1, G2 - NCTOYHUK NUTaHKS NocTosiHHOro Toka ot 10,8 pno 36 B (24 B, 625 MA, Hanpumep,
BIrM1 TY 4025-001-29421521-0 unu BINM5 TY 4025-005-29421521-09);

X1 - BUnka kabensHas DB-9M c koxyxom;

X2 - po3eTka kabenbHast DB-9F ¢ koxyxom.

PucyHok B.1 - Cxema nogknioyeHust ypoBHemepa mucnonHeHus 0 ¢ npotokonom Modbus RTU (6e3 oborpeBa 1 ¢ o6orpesom)

YpoBHeMepbl MHOrokaHanbHble 1YY10. PykoBoAcCTBO MO aKchnyaTaumm
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MpogosmkeHne npunoxexHus B

A1
B1
« n “IBbIx1, IBbIX2"
aTunK .
X1 1! TS
Llens | o | Uens lout1+ | 1
OtBer |1 —+ 15 |OtBer lout1- | 2
3anpoc |2 % % 16 | 3anpoc lout2+ | 3
+U 3 . 17 |+U lout2- | 4
O6uwuin |4 B} 1 O6uyuit “IBbIX3, |EbIX4"|
|.x » Llens o
MutaHue
a1 lout3+ | 5
©-| Uens lout3-_| 6
0B° 14 [0V loutd+ | 7
7 +UBo 13 |+24V loutd- | 8
1 | “Knroun” I
-0-| LUenb 'S‘l\::': {; gm
19 | Semns Swi |10 e 5248
20 | Bemns sw2+ | 1 T®&)
21 | 3emna Sw2- | 12 %245
A2
“RS-485" X2
Lens |-o- -0- | LUenb <
DATA+ |24 1 |DATA+ 1 2 Kk nocnenosa-
DATA- |22 2 |DATA- [ 3 | TenbHomy
RSGnd |23 10 |(B) GND 15 "gPTY"ePCO'
[T— | HanbHOro
[ (R) +Vs EL KoMnbioTepa
8
G2 — 1
0BO 1 6
+UB —
;F o7 .L
L
A1 - Bnok conpsbkeHusi ¢ aatumkom BCASA TY 4217-060-29421521-12;
A2 - koHBepTep RS-485/RS-232 i-7520 ICP CON;
B1 - [ ¢ npotokonom “Ans6atpoc”;

F1, F2 - Bcraeka nnaskas BIN1-1 0,5 A Aro.481.303 TY;
G1, G2 - MCTOYHUK NUTaHUS 130nMpoBaHHbIA BT TY 4025-001-29421521-02;

H1, H2 - ycTpoiicTBO curHanusaumu;
X1 - BUnka kabensHas DB-9M ¢ koxyxom;

X2 - poseTka kabenbHas DB-9F ¢ koxyxoMm.

PucyHok B.2 - CxeMa nogknoyeHus yposHemMepa ncnonHeHun 0 u 1 ¢ npotokonom “Ansbatpoc”
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MpogosmkeHne npunoxexus B

A1
B1
“Iebix1, IBbIX2"
<1 “Natunk’ Uens | o
Llens | - o | Lens lout1+ | 1
—~ lout1-
OTBeT |1 ‘/ \‘ 15 |OtBer I§3t2+ 2
Banpoc |2 T 16 | 3anpoc lout2- | 4
+U 3 — 17 _|+U |
OGLLWIVI 4 — 18 OﬁLI.lVII;I IBbIX3, IBbIX4
,_T Llens -
f ] lout3+ | 5
lout3- | 6
loutd+ | 7
G1 lout4- | 8
0B® “Knitoun” I
g *24Bo Uems |- 1
T “MuTanve” swiv | o R,
G2 swi-_| 10 —==——02>
it Llel'lb sSw2+ | 11 T®ﬁ
0B° 14 |0V swz | 12 e %8
g +UBo 13 |+24V
L A2
“RS-485" X1 X2
-0-| LUenb Lenb |-O- -0- | Uenb —
19 | Bemnsa DATA+ |24 1 |DATA+ 1.2 | k nocneposa-
20 | 3emna DATA- |22 2 |DATA- | 3 | TenbHOMy
21 | 3emns RSGnd |23 10 [(B) GND — 5 | MOpTy nepco-
[ I 1 HanbHoro
9 [(R) +Vs [L KoMMboTepa
8
G3 — 4
0BO —1 6
P +UB o — 4
L
A1 - 6nok conpskeHus ¢ gatumkom BCOSA TY 4217-060-29421521-12;
A2 - koHBepTep RS-485/RS-232 i-7520 ICP CON;
B1 - [N c npotokonom “Anbbatpoc” ;

F1,F2 - BcTaBka nnaekasi BMN1-1 0,5 A Aro.481.303 TY;
G1...G3 - UCTOYHMK NUTaHWsI NocTosiHHOTO Toka oT 10,8 fo 36 B (24B, 625 MA,

Hanpumep, BMNAN1 TY 4025-001-29421521-0 unn BrN5 TY 4025-005-29421521-09) ;
H1, H2 - ycTpOICTBO curHanusaumu;

X1 - Bunka kabenoHas DB-9M c koxyxom;
X2 - po3eTka kabenbHaa DB-9F ¢ koxyxom.

PucyHok B.3 - Cxema nogknioyeHust ypoBHemepa ucrnonHeHuin 0 u 1 ¢ npotokonom “AnbbaTtpoc” n o6orpesom
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MpogosmkeHne npunoxexHus B

Al

“IBbIx1, IBbIX2"
Llens | O
lout1+
lout1-
lout2+

lout2-

AW N =

“IBbIX3, IBBIX4"
Llenb

lout3+
lout3-
lout4+

lout4-

ooxla:cnq)

“Kntoun”

Llens |©

swi+ | 9 4@)%
F1 248
=

Swi1- | 10

swa2+ | 11 4@)%
F2 24 B

sSw2- | 12 —F—FF——>

B1 “OaTynk”

Llenb
+U

1
I Y

Llenb
+12..24 B
O6Lwmn
Kopnyc

RRINY BN
13

A1 - 6riok conpsikeHus ¢ gatumkom BCO5H;

B1 - MM ¢ HART-npoTtokornowm;

F1, F2 - Bcraska nnaekasi BIM11-1 0,5 A Ar0.481.303 TY;
H1, H2 - ycTpoicTBo curHanusauuu.

PucyHok B.4 - Cxema nogkntoyeHus ypoBHemepa ncnonHenuii 0 u 2 ¢ HART-NpOTOKONOM
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MpogosmkeHne npunoxexus B

B1 G1
o+ U
X1
Lenb [-o-
+0O6orpes | 1
-O6orpes | 2 5 -U
A1
“IBbIX1, I1BbIX2”
Llens O
lout1+ | 1
lout1- | 2
lout2+ | 3
lout2- | 4
“lBbix3, IBbIX4" |
Llens -O-
lout3+ | 5
lout3- | 6
loutd+ | 7
lout4- | 8
“Kriroun” |
“‘OaTtyvk” Uemo | ©
X2 SWi+ | 9 —(X)—>H1
Lens |- Uens swi- 110 F1 24 B
+12.24B| 1 15 |[+U Swe | 1 ®H2
~ F2 24 B
Obumin | 2 ’—16 -U swe- | 12 —=———>
Kopnyc 3 _1 | |
Al — 6nok conpsikerue ¢ gatyumkom BCO5H TY 4217-060-29421521-12;
B1 — [N ¢ HART-npoTokonom;
F1, F2 — BCTaBka nnaekasi BMN1-1 0,5 A Ar0.481.303 TY;
Gl — 6nok nuTaHust nsonupoBaHHbii BINN1 TY 4025-001-29421521-02;
H1, H2 - ycTpowcTBO cUrHanm3saumu.

PucyHok B.5 - Cxema nogkntoyeHus yposHemepa ncnonHeHn0 n 2 ¢ HART-npoTokoniom n ob6orpeesom

YpoBHeMepbl MHOrokaHanbHble 1YY10. PykoBoAcCTBO MO aKchnyaTaumm
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MpogosmkeHne npunoxexHus B

A
F1 24 B

8 H2
F2 24 B
e

A2
nn “IBbIX1, IBbIX2"
(xaHan usmepeHus 1) Lenb -o-
MBB4
lout1+ | 1
o
Llenb ~ A “Haramin, lout1- | 2
Otser | 1 | ] VickpobesonacHsie lout2+ | 3
3anpoc| 2 | ‘ X1| uenn”
+U 3 ] LigeT nporoaa —>—| Uenb lout- | 4
o6 4 3efeHblit — 1 |Otset 1 . .
- |BbIX3, IBBbIX:
T cduonetobii [ 2 [3anpoc 1
L KpacHblit 1 9 |*12B (1) Hemb | -o
nn cepbiit (depHbiit) | 10 |OBwwmii 1 loutd+ | 5
(kaHan uamepenus 2) KeNTblii — 8 |OtBet 2 lout3- | 6
CUHWIT — 7 |Banpoc2 loutd+ | 7
Llens | N OpaHXeBblil 115 |+12B (2) loutd- | 8
OtgeT | 1 ] KOPUYHEBBbII i 14 |O6wun 2 . )
3anpoc| 2 ‘ ‘ Kritoum
+U 3 ] llemn |©-
O6wwmii| 4 SWi+ | 9
% SW1- | 10
= CeTb X1 X2 SW2+ | 11
~220B, 50 'y SW2- 12
A1 - xryT YHKP.685622.008 (BX0OWT B KOMMIEKT NocTaskv koHTponnepa A17);
A2 - KoHTponnep A17
F1, F2 - BCTaBka nnaekast BM1-1 0,5 A Aro.481.303 TY;
H1, H2 - YCTPOIACTBO CUrHanmaauuu;
X1 - poseTka ceTeBas;
X2 - kabenb NUTaHuA KoHTponnepa A17.

PucyHok B.6 - Cxema nogknoveHns ypoBHeMepa ucnonHeHun 0 n 3 ¢ npotokonom obmeHa “Anbbatpoc” n moagyns MBB4
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MpogosmkeHne npunoxexus B

B1
1
Llens |0 P
+U 1 I
U2
GND 3j
B2
1
Llenb  |-O| ~
WU 1A
[
-u 2
GND 3j
B3
1
Lens |0 - A1
INEIg Sy “
U |2
GND 3 j “IBbIX1, IBbIX2"
MBB6 Uen | o
B4 lout1+ | 1
S — X3.1 lout1- | 2
Lenms |0 ~ > Uens lout2+ | 3
U 1A O 79 [+E lout2-_| 4
[ 1
-U 2| 71 3 |CUR1+
GND 3j il 2 [CUR1- “IBbIX3, IBbIX |
Lens |-o-
lout3+ | 5
—B5| X3.2 lout3- | 6
Uemb |o| > Lenb loutd+ | 7
K ‘\‘ 115 [+E2 loutd-_|
- |2 L1 6 [CUR2+ s
GND SJ Nl 7 |cur2- Kriroyu
Lens | H1
swi+ | 9 —-R—>
F1 24 B
E6 Wi [ 10 |-
X1 X2
Lenb |0 CeTb Sw2+ | 11 4@)%':2 .
Y] ﬂ% ~220 B, 50 'y sw2- | 12 —=F———>
-u 2
GND :lzj
4
= L
B7 '
1
Lens |0
+U 1 ﬂ—h‘f\‘
-U 2 -+
GND :«1j
A1 - koHTponnep A17;
88 B1..B8 - NN ¢ HART-npotokonom;
— F1,F2 - BCTaBIfa nnaskas BMN1-1 0,5 A Ar0.481.303 TY;
Lens |0 H1, H2 - ycTpoiicTBo curHanusauuy;
I8
+U 1 ﬂ‘—\‘% X1 - po3eTka ceTeBas;
GF\IUD § LY X2 - Kabenb nUTaHNs KoHTpomrepa A17,
X3 - BUnka kabenbHast DB-15M ¢ KoXyXOM (BXOAWT B KOMMAEKT NOCTaBK1 KOHTponnepa A17).

PucyHok B.7 - Cxema noakntodeHns ypoBHemepa ucnonHennii 0 u 3 ¢ npotokorniom oomeHa HART u mogynst MBB6
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CCbITOYHbIE HOPMATUBHBLIE AOKYMEHTbDI

. Homep pasgena, nyHkra,
O6o3HaveHne JOKYMEHTa, Ha KOTOpbIV AaHa NOA-NYHKTa, PUCYHKA, NPMTIO-
ceeirka XEHUs1, B KOTOPOM AaHa
ccbinka
OCT 12.2.007.0-75 2.7.5,2.10.7,2.11.5
FOCT 14254-2015 1.11.2, 1.11.3, 2.13.2, 6.1,
6.2.1,6.3.2
FOCT 15150-69 1.11.2,1.11.3,2.12.4,13.3
FOCT 27.003-2016 2.13.3
FOCT 30805.22-2013 2.7.10
TOCT 31610.0-2014 (IEC 60079-0:2011) 1.11.2,1.11.3,5.1.1,5.1.3
FOCT 31610.11-2014 (IEC 60079-11:2011) 5.1.1
FOCT 31610.20-1-2016 (IEC 60079-20-1-2010) |1.11.2
FOCT 32132.3-2013 2.7.10
TOCT P 52931-2008 1.2,2.12.1,2.12.3
OCT P 8.596-2002 2.14
TOCT P 8.654-2015 2.14
FOCT P M3K 61326-1-2014 2.3.7,2.7.10
TOCT P M3K 62305-4-2016 2.7.13
FOCT IEC 60079-10-1-2013 1.11.2
OCT IEC 60079-14-2013 9.1
TP TC 012/2011 TexHnyeckun pernameHt Tamo- | 5.1
XXEHHOro co3a
MY3. MNpaBuna ycTponcTBa 3NEKTPOYCTAHOBOK. | 9.1
M3gaHne wectoe, nepepaboTaHHoe U AOMOSHEH-
Hoe, ¢ u3MeHeHusmu. Mockea, [nasrocaHepro-
Hagsop, 1998 r.
MHCTpyKUMst MO MOHTaxy anekTpoobopygoBaHus, | 9.1
CMINOBbLIX U OCBETUTENbHbIX CeTell B3pbliBOONAac-
HblX 30H BCH332-74/MMCC CCCP
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