© [

‘ Hay4HO-Npon3BOACTBEHHOE

y .
s vgdf npeanpuaTUe GEE“JB

YpoBHemep pagMoBONTHOBOW

WGEHC YP2n

PYKOBOACTBO 10 SKCINYATALIMIA

CEHC.407629.008P3




1Ly

KOMIMNAEKT



COOEPXAHME

BBELEHUE...... .ottt bbb 4
L1 OTMMUCAHUE U PABOTA .ttt e et e e e e e e naeaeeaaaeeeannns 4
1.1 HA3HAUEHNE YPOBHEMED@ ... . ueeeeiuirereiureeeeiitreeeaaireeessiseeeessnneesasneeesssneeeeanneeeansneeesnnnes 4
1.2 TEXHNHECKNE XAPAKTEPUCTUKM ..cvvereenireeeesiteeeeaitee e st e e st e e s e e e e e e s e e s e s 4
1.3 KOMMAEKTHOCTD YPOBHEMEPA ...cccuvrireinireeessirreeestreeessnseeesssnneesasneeessnnneeesnneeesanneeesnnnes 8
1.4 YCTPOMCTBO M PABOTA ....uvviiiiiiieeiiiiiieiee e e e e sttt e e e e s e et e e e e e s e st a e e e e e e e s stbaaneeaeeesanes 8
RN Y =T o] oo = - T TR 13
1.6 YMAKOBKA ...ttt e e ettt ettt e e e e ettt e e e e e e et e e e e e et e e e e e e e e e e e e e e aae 13
2 ICTTONBb3OBAHUME MO HABHAYEHWEIO ..o 13
3 TEXHUNYECKOE OBCITYXUBAHWUE........oooi e 35
ATEKYLUMIA PEMOHT ..ottt st en et en s e saene s eaens 36
5 TPAHCIOPTUPOBAHUE N XPAHEHWUE ..o 36
B YTUTIUBALLNA ...ttt e e e e e e e e e e e e nnneaeeeeaens 36
MPUNOXEHWE A. CcbinoYHble HOPMATUBHBIE JAOKYMEHTDBI .....eeeeivieeeiirieesiieeeasnineeanns 37
MPUNOXXEHWME B. YcnoBHOE 0003HAYEHNE YPOBHEMEDA .......eeeeevrreeeaniereesnieeaaanieeaanns 39
MPUNOXEHWE B. O6ecneyeHne B3pbIBO3ALLULLEHHOCTU YPOBHEMEDA .......eeveenvvennnns 41
MPUNOXEHWME I". Tunbl yCTPONCTB KPEMMEHNS YPOBHEMEDA ...oevvvveeenieieesvieeeanieeeaanns 49
MPUNOXEHWE [. MabaputHble 1 yCTaHOBOYHbLIE pa3Mepbl YPOBHEMEPA .............c..... 53
MPUNOXEHWE E. BapraHTbl kaberbHbIX BBOAOB YPOBHEMEPA ......eeeruvvreervreeeanirreennns 55
MPUNOXEHWUE XK. KanmBpOBKa YPOBHEMEPE ......cccuvviieiiiiiiaiiiiieaiibiiesaieeeesnneeessineeenns 57
MPUNOXEHWE WN. PaboTta ¢ ypoBHeMepoMm 1o npoTokony «CEHCY ...........cccccevveeenns 58
MPUNOXXEHWE K. Pabota c ypoBHemepom no npotokony «Modbus RTU» ................ 78
MPUNOXXEHWE J1. PaboTa ¢ ypoBHEMeEPOM Mo MPOTOKOMY «HART»........ccovuvveiiiinenns 94

3

CEHC.407629.008P3



HacTosiliee pykoBoACTBO MO 3KCMlyaTauuy  PacnpoCTpaHseTcss Ha  ypOoBHeMep
paguoBonHoBoli «CEHC YP2» (panee no TeKCTy — YpOBHEMEpP) M COLOEPXWUT CBeLdeHUs,
HeoGXxoaVMble ANs ero NpaBubHON 1 6e3onacHom aKcnyaTauum.

MepeyeHb HOPMATMBHBLIX [OOKYMEHTOB, Ha KOTOpble [OaHbl CCbIMIKM B HAaCTOsLIEM
PYKOBOACTBE MO 3KCryaTaumm, NnpuseaeH B NpUMNoxXeHun A.

1 ONMUCAHUE U PABOTA
1.1 HazHa4yeHue ypoBHeMepa

1.1.1 YpoBHemep npedHasHa4yeH Ans OGeCKOHTAKTHOrO HernpepbIBHOTO U3MepeHus
YPOBHS XNOKUX N CbIMy4nX Cpef B TEXHOMOrMYECKUX M TOBAPHbIX pesepByapax (LMcTepHax,
cunocax, TaHkax) M npeobpasoBaHWs M3MEPEHHOro 3HAYeHUs YPOBHS B SMEKTPUYECKUi
BbIXOAHOW CUrHamn nNpu y4€THO-PaCUYETHBIX M TEXHONOMMYECKNX onepaumsx.

1.1.2 YpoBHEMEp MOXET WMeTb B3pbIBO3aLUMLIEHHOE W  HEB3pbIBO3aLUMLLEHHOE
06LLEeNPOMbILLIIEHHOE UCMONHEHNE.

1.1.3 YpoBHemMep B3pbIBO3aLLMLLEHHOIO UcnonHeHns (Ex) cootsetcTeyeT TpeboBaHNSAM
FOCT 31610.0, TOCT IEC 60079-1, ITOCT 31610.26, umMeeT BWA B3pPbiBO3ALLUTHI
B3pbIBOHEMpPOHMLaeMasa obornodka «d», ypOBEHb B3pbIBO3aALMTbl «B3pbIBOOE30MNACHbINY,
MapKUpPOBKY B3pbiBo3awmTbl «Ga/Gb Ex d 1IB T6..T3 X» no FOCT 31610.0 u moxeT
yctaHaBnueaTtbcsa cornacHo TOCT IEC 60079-14 Ha obbekTax B 30Hax knacca 1 wnm 2 no
FOCT IEC 60079-10-1 noMeLueHUn M HapyXHbIX YCTaHOBOK, r4e BO3MOXHO obpasoBaHue
CMecel roproumux rasoB M nNapoB € Bo3dyxoMm kateropun |IA, [IB TemnepatypHbix knaccos T6,
T5, T4, T3, T2, T1 no FTOCT P M3K 60079-20-1. YpoBHEMEP UMEET Pa3LENUTENbHbBIN SNEMEHT
no NOCT 31610.26 n MOXeT ycTaHaBnMBaTbCs HA CTEHKE pe3epByapa, BHYTPU KOTOPOro
HaxoamTcst 30Ha knacca 0, a cHapy»u 30Ha knacca 1.

3Hak "X" B MapKMpoBKe B3pbIBO3ALLMTHI YKasblBaeT Ha CcreuuanbHble YCnoBus
6e3onacHOro NprMeHeHns ypoBHeMepa.

Ob6ecneyeHve B3pbIBO3ALUMLLEHHOCTN NOAPOGHO ONMCAHO B NpunoxeHnn B.

1.1.4 YpoBHeMep HEB3PbIBO3ALUMLLIEHHOTO OOLLENPOMBILLIIEHHOTO WCTONHEHUSA MOXeT
yCTaHaBnuBaTbCA Ha OObEKTax B MOMELLUEHUSX W HapyXXHbIX yCTaHOBKax, rae OTCYTCTBYIOT
B3PbIBOOMNACHbIE CPpeabl.

1.1.5 CtpykTypa ycrnoBHoro o60o3HayeHnss ypoBHeMepa npvBeaeHa B npunoxeHuu b.

1.2 TexHUYeCKMe xapakTePUCTUKN

1.2.1YpoBHemMep B 3aBMCUMOCTM OT BapuaHTa WCMOSHEHWS  OCyLUecTBNseT
n3mepuTensHoe NpeobpasoBaHye ypoBHSI KOHTPONMPYEMOW Cpeabl B:

— undpoBble KOAMPOBaHHblE BbLIXOAHbIE CUrHanbl Ha 6ase npotokona «CEHC»
(ctanpapT dmanyeckoro ypoBHs — nuHus «CEHC») u npotokona «Modbus RTU» (ctaHgapT
dumsunyeckoro ypoBHs — «RS-485») (ncnonHeHne no yMon4yaHuio);

— aHanoroBbl YHUULMPOBAHHBIA TOKOBLIV BbIXOAHOW curHan 4 — 20 MA (ganee no
TEKCTY — TOKOBbIN curHan 4 — 20 mA), COBMELLEHHBIN C LMPOBBLIM KOAMPOBAHHBIM CUTHAINOM
Ha Gase npotokona «HART» wun uucpoBOW KOAMPOBAHHBLIN BbIXOQHOW curHan Ha 6ase
npotokona «Modbus RTU» (ctaHgoapT dwu3nyeckoro ypoBHs — «RS-485») (ucnonHenue
4/20mA-Modbus).

1.2.2 lnana3oH M3MepeHUn YpoBHS onpeaensetcd MuHuManbHbiM dmin OT 0,3 Oo
0,5 M 1 makcumanbHbIM dmax 0T 20 Ao 30 M M3MepseMbiMU YPOBHEMEPOM PaCCTOAHUAMU OT
ero Havana otcyeTa (MMIOCKOCTU YMMOTHUTENbHOM MOBEPXHOCTW YCTPOWCTBA KpenneHus
ypOBHEMepa) A0 NMOBEPXHOCTN KOHTPONMPYEMOW Cpeabl.

I'Ipmmeanme - KOHerTHoe 3HavYeHne gunanasoHa M3MepeHMl7I YPOBHA onpeaenaeTcd npu 3akase.

1.2.3 MruHMManbHbIN U3MepsieMblit B pesepByape ypoBeHb cpedbl Hmin (MUHMMarnbHoe
n3mepsieMoe ypoBHEMEPOM paccTosiHMe OT AHa pesepByapa 40 NOBEPXHOCTU cpefbl 3aBUCKT
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OT OTpaxkaroLlen crnocobHOCTM KOHTPONMPYEMOW cpefbl, OnpeaenseMoil eé OTHOCUTESbHOM
ON3NEKTPUYECKOW NPOHNLIAEMOCTLIO €, U paBeH:

—-0710,3000,5Mnpn 1,8 £ &€ £ 4 (cnaboe oTpaxeHne curHana);
— 010,180 0,3 ™M npu 4 <& < 40 (HopmanbHoOe OTpaxeHue curHana);
—otr0 po0,1™Mnpu € > 40 (cunbHoe oTpaxeHue curHana).

MpumeyaHus

1 MNpu Hanuuun pasgena cpef unu ocagka Unvm BHYTPEHHUX SIIEMEHTOB KOHCTPYKLMK pe3epByapa
B 6nu3n pgHa, nonagalwmx B UW3MEpPUTENbHBIN 1yd YpOBHEMEpa, MWHUMArbHbI WU3MEPSeMbI B
pesepByape ypoBeHb Cpefbl OTCYATLIBAETCS OT HUX.

2 CtabunbHble n3amepeHus obecneyvmatoTes npy € = 1,8.

MakcumanbHbIi M3MepsieMbii B pe3epByape ypoBeHb cpefbl Hmax COOTBETCTBYET
pasHocTM Mexgy 6as3oBoi BbICOTOM YCTaHOBKM ypoBHemepa B pesepByape d0 wun
MUHUManbHbIM N3MEPSIEMbIM YPOBHEMEPOM pPacCTOAHMEM Umin.

1.2.4Tpepensl  AOMNYCKAEeMOW  OCHOBHOW  MOTrPELIHOCTU  U3MEPEHWA  YPOBHS
KOHTpONUpyemMon cpedbl Ana UMAPOBbIX KOOUPOBAHHbLIX BbIXOAHbIX curHanos A, B
3aBMCUMOCTM OT BapuaHTa UCMOMHEHUSA 1 Ananas3oHa N3MepeHnii paBHbI:

—+1,+2, 3, £4 MM B AnanasoHe namepeHun pacctosHus ot 0,5 go 20 wm;

—+ 3, £ 4 MM B guanasoHe namepexuin pacctoanms ot 0,3 go 30 m.

Mpumevanune — MNpu noBepke ypoBHEMepa B YCIOBUSIX aKkCnnyatauum 6e3 geMoHTaxa npenensb
[0Nyckaemoil OCHOBHOW MOrPEeLUHOCTU WU3MEPEHUI YPOBHS KOHTPOMNMPYemoii cpeapl paBHbl + 3 MM
(anaA+1,£2, 3 Mm) unn 4 vm (ana A + 4 mm).

1.2.5 Bapunauus nokasaHumn 3mMepeHnin YpoBHS KOHTPONMPYEMOWN cpeabl Ans LMdpOoBbIX
KOOMPOBAHHLIX CUrHANoOB He MpeBblllaeT MNpeaernos [AOMyCKaeMoro 3Ha4YeHUs OCHOBHOW
norpeLwHoCcTn cornacHo 1.2.4.

1.2.6 Npepenbl  gonyckaemor  AOMNOMHUTENbHOW  TEeMNepaTypHOW  MOrpeLuHoOCTU
n3MepeHun ypoBHs Ha kaxable 10 °C naMeHeHus TemnepaTtypbl OKpyxalLiero Bosgyxa oOT
HOpPMarnbHOro 3HaYeHus A0 npefernbHbIX 3HavyeHun B AnanasoHe paboumx TemnepaTyp no
1.2.17 He npeBbIWAKT NOMOBUHbLI NPEAENOB OCHOBHOW NOrPELUHOCTH.

1.2.7 ns ypoBHEMepOB C TOKOBbIM curHanom 4 — 20 MA HOMUHanbHas crtatudeckas
XapakTepucTvuka npeobpasoBaHus U3MEPEHHOIO YPOBHHA KOHTPONUPYEMOW cpefbl B TOKOBLIN
curHan JormkHa UMeTb BUA:

lg=1ly

I=ly+ ——
" Hyp —Hy4

(H—Hy), @)
roe | — Tekyllee 3HavyeHMe TOKOBOrO curHana, MA;

H — Tekylwiee 3Ha4eHne BbIYMCIIEHHOrO YPOBHEMEPOM YPOBHS, M;

Ig, In — BEpXHEE U HKHEE NpeaenbHble 3Ha4YeHUss TOKOBOro curHana (4 mA, 20, mA);

Ha, H2o — ypoBHU, cooTBeTCTBYIOWME HWXKHEMY 4 MA 1 BepxHemy 20 MA npedenbHbIM
3HaYEHUSIM BbIXOAHOMO CUrHarna COOTBETCTBEHHO, M.

Mpumeyanne — lMpu BbiNycke U3 MPOM3BOACTBA, YPOBHW, COOTBETCTBYKOLUME HWWKHEMY 4 MA 1©
BepxHeMy 20 MA npefenbHbIM 3Ha4Y€HUSM BbIXOAHOTO CUrHarma yCTaHaBMMBalOTCA PaBHbIMW YPOBHSAM,
COOTBETCTBYIOLUMM MaKCUManbHOMY Omax M MUHUMAnbHOMY Omin PaCCTOSIHUAM [uanasoHa WU3MepeHun
(cm. 1.2.2).

1.2.8 ina ypoBHemMepoB C TOkOBbiM curHanom 4 — 20 MA npegenbl gonyckaemoun
OCHOBHOW MOrpeLUHOCTN Npeobpa3oBaHnsi U3MEPEHHOTO YPOBHS B TOKOBbIA CUIHam LOJIKHbI
ObITb paBHbl + 0,05 % OT gMana3oHa M3MEHEHMS BbIXOOQHOTO TOKa.

1.2.9 ins ypoBHemMepoB C TOKOBbIM curHanom 4 — 20 MA npegernbl AOMNOMHUTENBHON
NOrpeLHoOCTM NpeobpasoBaHNs UBMEPEHHOIO YPOBHA B TOKOBLIN curHan 4 — 20 MA Ha Kaxable
10 °C u3MeHeHus TemnepaTypbl OKpYXXaloLero BO3[yxa OT HOPMarbHOro 3HayeHus [0
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npegenbHbIX 3HaYeHU B AmanasoHe pabounx temnepaTyp no 1.2.17, He JOMKHbI NpeBbIaTh
npeaenos [OMNyCcKkaemMon OCHOBHOW MOrpeLlHocTM npeobpasosanus no 1.2.8.

1.2.10 YpoBHemep C TokoBbIM curHanom 4 — 20 MA obecneumBaeT 3asiBNeHHble
XapaKTepUCTMKM NMpKU CONPOTUBIEHNN Harpy3ku He 6onee 500 Om.

Mpumeyanne — lMpu MCNoNb3oBaHUU UMPOBOrO KOAMPOBAHHOIO CUrHana Ha Gas3e npoTokona
«HART» conpoTtuBneHune Harpy3ku fOMKHO 6biTb He MeHee 250 Om.

1.2.11 lna ypOBHEMepPOB C TOKOBbIM curHanom 4 — 20 MA nynbcauusi BbIXOAHOMO
TOKOBOrO CurHana He gormkHa npesbiwatb 0,25 % BepxHero npegena U3MeHeHUs1 BbIXOOHOIO
TOKa.

MpumeyaHmne — MNynbcauusi HOpMUPYETCS MPY CONPOTUBIEHUM Harpy3ku paBHom 250 Om B noroce
yacToT go 1 MI'y 1 npy oTCyTCTBUM NepedaYun AaHHbIX no npoTtokony «HART».

1.2.12 nckpeTHOCTb n3mepeHui yposHs 0,5 Mm.
1.2.13 Bpemsi U3BMepuTENBHOro LMkna He bonee 2 cekyHa,.

lMpumeyaHve — Bpemsi yCTaHOBMEHMSI BbLIXOQHOrO CUrHamna ypoBHEMepa B COOTBETCTBUM C
YCTaHOBMBLLEMCSI YPOBHEM 3aBUCUT OT HACTPOWKM NapamMeTpoB ypoBHemepa (cM. U.6 nnn K.6 unu 11.3).

1.2.14 Bpems ycTaHOBMNeHNs paboyero pexvma nocre nogadv HanpshkeHsa NuTaHna Ha
ypoBHemep He 6onee 1 MUHYTHI.

1.2.15 MNutaHne ypoBHEMEepa OCYLUECTBMASETCH HanpshkeHNWeM MOCTOAHHOrO ToKa B
ananasoHe ot 7 go 50 B.

MprmeyaHue — YpoBHeEMEP MMEET 3aLLMTY OT HEMPaBUILHOTO BKIKOYEHUSI MOMSIPHOCTU.

1.2.16 Notpebnsemas MOLLHOCTL B 3aBUCMMOCTM OT BapuaHTa WCMOMHEHUS He
NpeBbILLAET:

— 1 Bt ans ypoBHemMepa ¢ UUpoBbIMYM KOANPOBAHHBIMA BbIXOAHBIMW CUrHanNamu Ha
6a3e npotokona «CEHC» (ctaHpapT cusnyeckoro ypoBHsa — nuHus «CEHC») u npoTtokona
«Modbus RTU» (cTaHgapT uranyeckoro ypoBHsi — «RS-485») (MCNOMHEHME NO yMOMYaHuio);

1,5 Bt pgna ypoBHemepa C TOKOBbIM curHamom 4 — 20 MA, COBMELLEHHbIM C
UMpPOBbLIM  KOOMPOBaHHLIM curHanom Ha 6ase npotokona «HART», ¥ uMdpoBbIM
KOAMPOBAaHHbIM BbIXOAHBIM CWUrHanoM Ha 6ase npotokona «Modbus RTU» (ctanpapt
dusunyeckoro ypoBHs — «RS-485») (ncnonHenne 4/20mA-Modbus).

1.2.17 HomuHanbHble 3Ha4YeHus kniMaTtuydeckux cdakropos cornacHo MOCT 15150 ona
BMAA KNMMaTMYecKoro wucnonHenns YXJ1* HO npu 3Tom Auanas3oH Temnepartypbl
oKpyxatoLlero Bosgyxa ot MvHyc 50 go nmtoc 85 °C.

MpumevaHus

1 MakcumanbHasa TemnepaTtypa OKpyXalolwero Bo3gyxa 3aBUCUT OT MakCHManbHOW Temneparypbl
KOHTpONUpyeMoWn cpefbl (TemnepaTypbl Ha raHLue YyCTaHOBOYHOM pe3epByapa) (cM. 2.2.9).

2 ins ypoBHemepa B3pbIBO3ALLMLLIEHHOrO UCMOMNHEHUsI MakCuMarbHas TemnepaTypa OKpyXatoLLen
cpeabl orpaHNYMBaeTCs cneuuanbHbIMMY YCnoBusiMu 6e3onacHoro NpMMeHeHns (TemnepaTtypHbIM KIiaccoMm)
B cooTBeTCTBMM C B.1.

1.2.18 MNapamMeTpbl KOHTPONMPyEMON (M3MepsieMOon) cpeabl:
— TemnepaTypa KOHTponuvpyemol cpefbl (Temnepatypa Ha naHue YCTaHOBOYHOM
pesepByapa) A0MmkHa ObITb B AMana3oHe:
— oT MuHyc 50 go nntoc 80 °C, ans ypoBHeMepoB 6e3 BCTaBKM M30NUPYIOLLEN;
— oT MuHyc 50 go nntoc 190 °C, ansa ypoBHEMEPOB C BCTABKOW U30NUPYHOLLEN;

MpumeyaHue — [ina ypoBHEMepa B3pbIBO3aALLMLLEHHOTO UCMONHEHUS MakcMMarbHas TemnepaTypa
KOHTpONMpyemMon (M3MepsieMon) cpefbl OrpaHWuMBaeTCs crneumanbHbIMU - ycrnoBusMu BHeaonacHoro
NpUMeHeHns (TemnepaTypHbIM KIaccom) B COOTBETCTBUM C B.1.

— paboyee paBneHne He Gonee 2,5 Mla, npu 9TOM KOHKpETHOe 3Ha4eHue pabouyero
NaBneHns onpeaenseTcs TUMOM YCTPOWCTBa KpenneHus ypoBHeMepa (CM. npunoxerue I);
6
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— OTHOCUTENbHAsA AMAneKTpuyeckas NpoHnLaemMocTtb € He meHee 1,8;

— cpeaHuin pasmep dpakuui (rpaHyn) cbinyyen cpeabl, He 6onee 8 mm.

1.2.19To creneHn 3awmuTbl OT MNPOHUKHOBEHMS MbINIX, MOCTOPOHHWUX TEN W BoAbl
ypoBHemep cooTBeTcTBYeT rpynne IP66 no FTOCT 14254.

1.2.20Mo CTOMKOCTM K MEXaHWYECKMM BHELUHUM BO3OENCTBYHOLWUM akTopam
YPOBHEMEpP COOTBETCTBYET rpynne MmexaHudeckoro ncrnonHexHms M6 no FOCT 30631.

1.2.21 MN3onAumsa  anekTpuyecknx Lener ypoBHEMEpa Mexay LUensMu u KOoprycom,
mexay uensimu nHtepderica «RS-485» n octanbHbIMU LENSAMU U ANS YPOBHEMEPOB C TOKOBBIM
curHanom 4 — 20 MA mMexay uensMmu Tokosoro curHana 4 — 20 MA n octanbHbIMU LiensMu
BblOEPXXMBAET MPU HOPMarbHbIX YCIMOBUSAX OKPYXaloLlero Bo3gyxa BO3AeNCTBME B TeyeHue 1
MWHYTbI UCMbITaTenNbHOro HanpsixkeHns yvactoton (50 + 5) My ¢ HOMMHamNbHLIM 3HaYeHNEM

500 B.

1.2.22 ConpoTuBneHe nsonaumMm Mexgy BCeMU 3NeKTPUYeCcKUMy LensiMu 1 Koprycom

ypoBHEMEpa, Mexay Luenamm uHTepdenca

«RS-485»

N OCTalnbHbIMM LUenaMn ©n AOngd

YPOBHEMEPOB C TOKOBbIM curHanom 4 — 20 MA mexay uensmmn TokoBoro curHana 4 — 20 mA u
ocTarnbHbIMW LLEensiM1 He MeHee:
— 20 MOWM npv HopMarbHbIX YCIIOBUSAX OKPYXatoLLLero Bo3ayxa;
— 5 MOM npu BepxHeM 3HauyeHUn paboyeri TeMnepaTypbl OKPYXatoLLLero Bo3ayxa;
— 1 MOM npu BepxHeM 3Ha4eHUU OTHOCUTENBHOM BNaXXHOCTU pabounx yCrnosun.
1.2.23 YpoBHemep COOTBETCTBYET MO SMEKTPOMArH1THON COBMECTUMOCTM TpeboBaHMAM

TexHnyeckoro pernameHTa TamoxeHHoro coto3a TP TC 020/2011.

TpeboBaHua No Bugam BO3OENCTBUI 1 MOMEXO3IMUCCUN NMpuBeaeHbl B Tabnuue 1.

Tabnuua 1
Hauwe- Bua nomexu YpOoBeHb UCMbITaTeNbHOro Crangapt Kputepun
HOBaHue BO3[eNcTBMSA / Hopma KayecTBa
nopta NoMeXoammnccum dyHKUMO-
HUPOBaHWSA
MopT OnekTpo- KoHTakTHbIV paspsag = 4 kB rocT A
Kopnyca cTaTuyeckme 30804.4.2
paspsabl
PagnovactotHoe 10 B/m B nonoce 4acTtot FOCT A
3rIEKTPOMarHMTHoe 80 — 1000 MI'y, 30804.4.3
none
[Momexoamucens 40 pb (1 mkB/m) B nomoce rocT -
(vHOycTpUManbHble yactoTt 30 — 230 MI'wy, 30804.6.4,
rnomexu) 47 pb (1 mkB/m) B nonoce rocT
yacToT 230 — 1000 MI'y, 30805.16.2.3
MopThbl HaHocekyHaHble +1«B rocT B
3reKTpo- UMMYnbCHbIE 30804.4.4
nUTaHKs nomMexm
nocTosH- | MwukpocekyHOHble +1kB [OCTP B
HOro TOKa, UMMynbCHbIe (no cxeme «nNpoBoOA 3eMNA») 51317.4.5
BBOJA- nomexu 6onbLion
BbIBOAA 3Heprumn
KoHOyKTMBHbIE 10 B B nonoce yactot [OCTP A
NnomMexu, 0,15—-47 My n 68 — 80 MI'u, 51317.4.6
HaBeOEHHble 3 B B nonoce 4actot
pagmMo4acTOTHbIMK 47 - 68 MI'y
3MNeKTpoMarHuT-
HbIMW NONSAMU
7
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1.2.24 Pabouunin guanasoH nsnyyaembix 4yactot oT 120 go 125 My,

1.2.25 OkBMBaneHTHass W30TPOMHO-U3Ny4yaeMass MOLWHOCTbL B pabovem [AuanasoHe
usny4yaembix 4actoT He 6onee 3,5 BT (c ydyeTom koadhduUMEHTA YCUMNEHWUS aHTEHHbI
ypoBHeMmepa), Npy 9TOM BbIXOAHasi MOLLHOCTb NepeaaTtymka ypoBHemepa He 6onee 1,5 mBT.

1.2.26 lnpunHa nameputensHoro nyva He 6onee 6°.

1.2.27 CpepHasa HapaboTka Ha OTka3 C Yy4eTOM TexHuU4eckoro obcnyxveaHus,
pernaMmeHTpyeMoro 4aHHbIM PyKOBOACTBOM MO 3KCnfyaTaumm, He meHee 100000 4. CpegHss
HapaboTka Ha 0TKa3 ypOBHEMEPOB YCTaHaBNMBAETCH AN YCIOBUMA U PEXMMOB, OFOBOPEHHbIX B
1.2.15,1.2.17,1.2.18 - 1.2.20.

KpuTepnem oTkasa sBnsieTcA  HecoOTBETCTBME  YypoBHemepa  TpeboBaHWsM
1.24-1.29,1.2.16,1.2.21,1.2.22.

1.2.28 HasHaueHHbIN cpok cnyx6bbl 15 ner.

1.2.29 NabapuTHble ¥  YCTaAHOBOYHbIE pa3Mepbl ypOBHEMepa MpuBedeHbl B
npunoxexun .

1.2.30 Macca ypoBHemepa oT 6 fo 17 kr (B 3aBUCMMOCTM OT BapuaHTa UCMOMHEHWS).

1.3 KomnnekTHOCTb ypoBHEMepa

1.3.1 KomnneKT nocTaBku ypoBHEMepaA NpuBeeH B Tabnuue 2.

Tabnuua 2
HanmeHoBaHue KonuyecTtso
YpoBHemep pagnosonHosori «CEHC YP2» 1 wr.
Kntoy wecturpanHbin SW 2 DIN911 — fwr.
BcTtaBka usonupytouias — 1 wr.
(onuumoHanbHo, cM. npunoxexue N
KonbLo ynnoTHUTENBHOE BCTaBKU
Komnnekr o
usonupyrowen — 1 Wwr.
MOHTa)HbIX 1 wr.
o (onumoHanbHo, cM. mpunoxexue M)
yacren =
KpenexHbii Habop — 1 komr.
(onumoHanbHo, cM. npunoxexue IN)
KomnnekT ynnoTHUTENbHbIX KONeL,
kabenbHoro BBoga — 2 KOMMJI.
YpoBHeMep paamnosonHoBoin « CEHC YP2». 158

MNacnopt. CEHC.407629.008IN1C

1 8K3. Ha NapTuO YPOBHEMEPOB,
YpoBHemep paanoBonHoBov « CEHC YP2y. NocTaBsieMyl0 B OOUH agpec, 1
PykoBoacTteo no akcnnyaTtaumn. CEHC.407629.008P3 [OMNOMHUTENBHO — MO
TpeboBaHUIo 3aKka3yrka

1.4 YcTponcTBo U paboTa

1.4.1 O6wuin BUA ypoBHEMEPA NOKa3aH Ha puUcyHke 1.

1.4.2 YpoBHeEMep COCTOUT M3 kopryca 1 1 aHTEHHbl 2 CMOHTMPOBAHHbBIX Ha YCTPONCTBE
KpenneHnnsi 3 Npy NOMOLLM BUHTOB 7 C Lianbamm 8.

BHyTpn kopnyca yctaHoBneH OMnOK 3NEeKTPOHHbIA 4 C KIeMMHbIM 32XUMOM Ans
NOAKITIOYEHUS BHELLHUX Lienen.

YpoBHEMEDP UMEET BHYTPEHHUI U BHELLHWUIN 3aXXMMbl 3a3eMneHus 5 n 6.

BapwuaHTbl UICNONHEHUs ypoBHEMEpa OTNNYAIOTCHA KOHCTPYKUMEN Kopnyca (MaTepuanom
M KOHCTpyKUMEN KabenbHbIX BBOAOB), TUMOM YCTPOWCTBA KpEMNMEHUss B pe3epByape U
Hanuunem Unm oTCyTCTBUEM BCTaBKM U3ONUPYIOLLEN.

1.4.3 Kopnyc ypoBHeMepa UMeeT CbEMHYIO KpbIKYy 1 CO CTOMOPHbIM BMHTOM 2, ABa
kabenbHbiXx BBOAA 3 U BHELWHUIA 3aXWUM 3a3eMneHns 4, Ha BHELUHEN MOBEPXHOCTU Kopryca
ycTaHoBneHa nHdopmaumoHHasa Tabnuyka 5 (CM. pUcyHok 2).
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1 — Kopnyc; 2 — aHTEeHHa; 3 — YCTPOWCTBO KpenneHust; 4 — 6rok anekTpoHHbIN;
5 — BHYTPEHHWIA 3aXXKMM 3a3eMIEHUsT; 6 — BHELLHWIA 3aXXMM 3a3eMJS1EHNS;
7 — BUHTBI M8x25 A2 DIN 912; 8 — wanbbl 8 A4 DIN 12711.

MpumeyaHve — [nsi BApMaHTOB UCMONTHEHUSI KOHCTPYKLMSI YPOBHEMEPA MOXET OTNIMYATLCS
OT NpeACTaBEHHON HA PUCYHKE.

Pucyrnok 1
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115 max

90 max

270 max

1- KpbILLKa; 2 — CTOMOPHBIN BUHT; 3 — KabenbHbIN BBOS;
4 — BHELUHWUI 3aXnM 3a3emreHns, 5 — Tabnuyka

L _

PucyHok 2

Kopnyc ypoBHeMepa, B 3aBUCMMOCTU OT BapviaHTa UCMONMHEHNS, 3roTaBnmMBaeTCs:

— u3 anomuHueBoro cnnaesa AK74 (AJ19) MOKPbITBIM OKUCHBIM 3MEKTPONPOBOAHbLIM
MOKPbLITUEM U KPacKor ANA BapuaHTa UCMOSTHEHUA MO YMOSYaHuIo;

— U3 KOPPO3UOHHOCTONKNX cTanen 12X18HITJ1, 12X18H10T ons BapuaHTa ncnonHenns HX.

Kopnyc n3rotaBnusaeTtcs ¢ ABymA kabenbHbIMY BBOAAMMW, KOTOPLIE KPEMNATCHA K Kopnycy
C nomoupblo pe3bboBbix coeanHeHun. MoapobHoe onvcaHne KOHCTPYKUMW KabenbHbIX BBOAOB
ypOBHEMEpa NpuBeAEHO B NPUNOXeHun E.

1.4.4 AHTeHHa ypoBHeMepa mnpegHasHaveHa Ans (OPMMPOBAHUS, HanpaBneHHOro
U3ny4yeHns pagvoBOSIH BbICOKON YacToTbl ((DOPMMPOBAHNS M3MepUTENbHOro fyya). BHelwHsAs
YaCTb aHTeHHbl BbINOMHEHA B BWAE JMH3bl  OU3MNEKTPUYEecKon w3  droponnacta
®-4 TOCT 10007-80.

1.4.5 YcTaHoBKa ypoBHEMEpa B pe3epByap OCYLLECTBNSAETCA C MOMOLLbIO YCTPOWCTBA
KpenneHus. MNMogpobGHoe onucaHue TUMOB YCTPOWCTBa KpPEnneHWst ypoBHeMepa NpUBEAEHO B
npunoxexun I

1.4.6 MNpuvHUMN OencTBMA ypoBHEMEPA OCHOBaH Ha U3Ny4YeHUU U nNpueme OTPaXeHHOro
OT KOHTpONUpyemon (M3mepsieMon) cpefbl pafMoBOMIHOBOIO CurHana. VsmepeHue ypoBHS
ocyLlecTBnseTcs creayowmum obpasom.

YpoBHemMep hOpMUPYET U3MEPUTENBHLIN fyd U M3fyYaeT YaCTOTHO-MOAYMPOBAHHLIN
BbICOKOYaCTOTHBIN CUrHanN B HanpasneHny NOBEPXHOCTU KOHTPOMMPYEMON cpeabl B AnanasoHe
yacToT Mo 1.2.24 n npyHUMaeT OTPaXKeHHbIN OT HEE CUrHarn B npegenax M3MepuTernbLHOro nyya
(cm. pucyHok 3, a).
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0) rpacuk 3aBUCUMOCTU YaCTOThl U3ITY4EHHOMO M NMPUHSITOFO CUrHamna oT BpeMeHu

PucyHok 3

NHdopmMaLmMOHHEIM napameTpoM Ans onpegeneHns AanbHOCTH (paccTosHNUs) aBnseTcs
BpeMs 3a[epXKv MPUHSATOrO curHana, OTPaKeHHOro OT NMOBEPXHOCTU KOHTPONMPYeMoW cpedbl,
OTHOCUTENbBHO M3My4YeHHOro tz (CM. pucyHok 3, 6). Bpems 3agepxku MpuHATOro curHana ts
NponopunoHanbHO CBS3aHO C PacCTOSiHEM OO MOBEPXHOCTM KOHTponupyemow cpeabl d u
onpegenseTcsa no opmyne:

2-d
t3=— 2
3= (2
r0€ € — CKOPOCTb PacnpOCTPAHEH!S PaAMOBOIH B ra3oBoil Cpeae, M/C;
d — paccTosHME, W3MEpEHHOEe YPOBHEMEPOM OT MIOCKOCTU YMIOTHUTEMNbLHOI

NMoOBEPXHOCTU YCTPOMCTBA KpEMSieHWs ypoBHeMepa (Hayana oTcyéTa) OO0 MOBEPXHOCTU
KOHTPONMpYyeMoii cpeabl, M.

B pesynbraTte CMeLUMBAHWS U3MYYEHHOTO M MPUHATONO CUrHANOB B MPUEMHOM TpakTe
YypOBHEMEpa BbIAENAETCA pasHOCTHas vacToTa fg, 3HA4YeHWe KOTOPOW MPOMOPLIMOHANBHO
BPEMEHU 3aE€PXKMN t3 OTPaKEHHOTO CUrHamna v COOTBETCTBEHHO PaCCTOSIHMIO 10 MOBEPXHOCTU
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KOHTponupyemon cpefbl d. MNony4eHHbIN curHan pasHoCTHOM YacToTbl fc OTUNLTPOBLIBAETCS,
ycunuesaeTcs A0 HeobxoAMMOW BenuuuHbI, ouMdpoBbiBaeTcs, npeobpasyeTcs B YacTOTHbLIN
cnektp u obpabaTbiBaeTcs B ypoBHeMepe MO creuuansHoMmy anroputmy. Pesynbtatom
06paboTkM 4acTOTHOrO CMeKkTpa curHana sBhseTcs WHgopMaumuss O PacCTosiHUM Ao
NMOBEPXHOCTM KOHTponupyemow cpefbl d. [lanee B ypoBHemMepe Npou3BOAUTCH BblYUCIIEHWNE
YPOBHS KOHTpONMpyemon cpedbl h no popmyne:

h=d0-d-kp, 3)

roae  h — ypoBeHb KOHTPONMUPYEMOW Cpeapl, M;

d0 — 6a3oBas BbICOTa YCTaHOBKM ypOBHEMEpa B pesepByape Mnu OTCTyn OT AHa
pesepByapa, COOTBETCTBYET PaCCTOSHMIO OT Havarna oTcyeTa YpPOBHA B pe3epByape (OHO,
OMOPHBIN CTOMWK WNW Apyroe YCTPOWCTBO) A0 Hayana oTcyéta ypoBHemepa (MMOCKOCTM
YMNOTHUTENBHOWM NOBEPXHOCTN YCTPOWCTBA KPENSEHNSI ypPOBHEMEPA), M;

Kp — nonpaBoYyHbIN KOSMDULNEHT, YUUTBIBAKOLLUIN OTHOCUTENBHOE N3SMEHEHWE CKOPOCTU
pacnpocTpaHeHVs pafMoBOSH B ra3oBOM cpefe.

MonpaBoyHbI KoadhdurumneHT kp onpegenseTca no popmyne:

1
kp = ,
4+ Efn - 273,15 - P - 10° 4)
(tf + 273,15) - 10°

rae  &€fn — HopmMpoOBaHHOE 3HAYEHNE OTHOCUTENbHON AUSMEKTPUYECKON MPOHULAEMOCTH
rasoBoV cpefibl B HOpMaribHbIX YCIIOBUSX;

P — abcontoTHoe AaBneHne BHyTpy pesepsyapa, Ma;

tf — TemnepaTypa rasoBoii cpefibl BHyTpu pesepsyapa, ° C.

HopmupoBaHHOE 3HauYeHVie OTHOCUTENbHO AM3IIEKTPUYECKOW MPOHULIAEMOCTH ra3oBoM
cpenbl B HOpMasibHbIX YCIOBKAX onpeaensieTcs no gopmyne:

£fn = (Ef - 1) - 10, 5

roe Ef — 3HayeHne OTHOCUTENbLHOM OVN3NEKTPUYECKON MPOHULLAEMOCTN ra3oBOW cpenpbl B
HOPMalbHbIX YCITOBUAX.

MpumeyaHus

1 Ha npeanpusaTun-n3rotoBuUTENE YPOBHEMEP HACcTPOEH A paboTkl B HOpMarnbHbIX ycnosusix. Mo
yMOMuYaHuio B ypoBHEMEpe ycTaHOBEHbI 3HadeHnst €fn = 0,59 (Bosayx), P = 0,1 MMMa, tf = 20 ° C, npu
koTopbix kp = 0,99973. B ypoBHEMepe MCNoNb3yeTcs mMaTemaTuyeckoe OKpyrneHue 3HaveHus kp go 5
3HaKOB Mocrne pasgenurens.

2 Haunbonbluee BnusHWE Ha pes3ynbTaTbl U3MEPEHU OKa3biBaeT abConTHOe AaBrneHve BHYTPU
pesepByapa P 1 oTHOCUTENbHAsH AU3NeKTpUYeckas NPoHULAEMOCTb razoBoi cpeap! Ef.

1.4.7 Kpome un3mMepeHusi pacCTOsiHUSA OO0 MOBEPXHOCTU KOHTponupyemow cpeabl d u
BbIYMCIIEHVUSA  YPOBHA  KOHTponupyemon cpegbl h, ypoBHemep BblMUCNAET 0OBLEM
KOHTponupyemon cpefbl U, COOTBETCTBYIOLIMIA BbIMUCIIEHHOMY YPOBHIO h M npoueHTHoe
3anonHeHne obbéma pesepByapa %, onpegensemMoe  OTHOLWEHWEM  BbIYMCIEHHOTO
YPOBHEMEPOM 3HAYeHUs OObEMA KOHTPONMMPYEMOW cpefbl K 3Ha4YeHut0 obbEMa pesepByapa,
YCTaHOBNEHHOMY B YPOBHEMEPE B COOTBETCTBMM C JAHHBIMU HA pe3epByap.

YpoBHEMEpPY MOXHO 3adaTb [ABa crnocoba BblMUCIEHUsT O0ObEMA KOHTPONMPYeEMOW
cpeabl U.

MepBbii cnocob, Haubonee TOYHLIA, NpegHasHayYeH Ans onpegeneHus o6bEma
KOHTponupyemon cpenbl U B pesepByapax NPOM3BOMbHOM reomeTpuyeckon ¢opmsbl. Mpu
[aHHOM crocobe ypoBHEMEpP paccunThiBaeT 06bEM KOHTponupyemown cpeabl U Ans TekyLero
BbIYMCIIEHHOrO YpoBHA h no rpagywpoBoyHoW Tabnuue pesepByapa, T.e. Tabnuue
COOTBETCTBUS MEXAY YPOBHEM U OOBLEMOM.
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pagynpoBoyHas Tabnuua BBOAUTCSA B MamMATb ypOBHEMEPA NPU €ro U3roTOBMEHNN UIu
npuv aKcnnyaTaummu ¢ UCNonb3oBaHUEM NporpaMmbl «"pagyupoBkay.

BTopoii cnocob npegHasHaveH anst onpeaeneHust o6béma KoHTponupyemon cpeabl U B
pesepByapax C MpoCTbIMW reomeTpudeckumu copmamu. Npu gaHHoM crnocobe ypoBHeMep
paccuntbiBaeT OOBEM KOHTponupyemonm cpegbl U no matemaTtuyeckum dopmynam,
COOTBETCTBYHOLLUMM CNeayloLwmMm Tunam pe3epByapoB:

— BepTuKanbHble pe3epByaphbl, T.e. pe3epByapbl C HEM3MEHHOW MO BbICOTE NIowaabko
nonepeYyHoro ceveHus (MMerT NMHENHYI 3aBUCUMOCTb 0ObEMa KOHTPONMMPYyeMOon cpedpl OT
YPOBHS cpeapbl B pe3epByape);

— TOpW3OHTarnbHblE LMMUHAPUYECKME pe3epByapbl C MIIOCKUMU  OHULLAMU, T.e.
pesepByapbl B (hOpMe ropM3OHTarnbHO NeXallero LMnmHapa ¢ NNoCKUMn gHMLLaMu;

— FOpU30HTanbHble UMAMHOPUYECKUE pe3epByapbl C INAUNTUYECKUMWU OHULLAMU, T.€.
pesepByapbl B (hOpMe rOpU3oHTanbHO nexallero LunuHapa ¢ aniaMnTMyeckuMmn gHuWamm, npm
3TOM BbICOTa AHULL NPUHMMAETCA paBHOW Y4 AuameTpa pe3epByapa.

1.5 MapkupoBKa

1.5.1 Tabnuyka, pasmelleHHas Ha KOpryce YpOBHEMEpa, COAEPXWUT CreayloLlyo
MHOpMaLMIO:

— 3aperncTpupoBaHHbINA 3HAK (FTOFOTUM) U3rOTOBUTENS;

— HaUMEeHOBaHWe YpOBHEMEPA;

— 3aBOACKOM HOMEpP YPOBHEMEPA;

— rof Bbinycka ypoBHeMepa 13 Npov3BOACTBa;

— cteneHb 3awmTbl no FOCT 14254;

[ns ypoBHEMEPOB B3pbIBO3ALLMLLEHHOTO UCMOMHEHNS AOMNOMHUTENLHO:

— MapKMPOBKY B3pbIBO3aALLMUTHI;

— 3Hak Ta 1 guanasoH TemnepaTyp OKpy»KatoLLen cpeabl Npu aKchnnyaTauuy;

— HauMeHOBaHWe opraHa Mo cepTudukauuy U HOMEpP CcepTudmkata COOTBETCTBUS
TpeboBaHuam TP TC 012/2011 «O 6e3onacHocTM ob6opygoBaHMs pfAnsi paboTbl BO
B3pPbIBOOMACHbLIX Cpeaaxy»;

— n3obpaxxeHne egnHOro 3Haka obpalleHVns NPOAYKUMM Ha PblHKE rocyAapCTB-4NeHOB
TaMOXXeHHOro cok3a;

— n3obpaxeHne cneumanbHOro 3Haka B3pbiBO6E30NacHOCTY;

— npegynpexaatoLyto Hagnvck «OTKpbIBaTb, OTKIOYMUB NMUTaHUE!y;

— MHAOPMaLIMOHHY0 Haanucb «Pe3bba noa kabenbHble BBoAbl, M25x1,5».

1.6 YnakoBKa

1.6.1 YpoBHeMep MNOCTaBMnsieTcs B [OepeBsHHOW Tape npeanpusTUs-U3roToBUTens,
obecreunBaloLLei 3alnTy ypoBHEMEpa OT BHELUHUX BO3AEWCTBYIOLWMX (DakTOPOB BO BpPEMS
TPaHCMOPTUPOBKM 1 XPaHEHUS.

2 NICNONb30BAHUE MO HASHAYEHUIO
2.1 Mepbl 6e3onacHocTH

2.1.1 Mo cnocoby 3alnTbl YenoBeka OT MOPAXEHUS ANEKTPUYECKMM TOKOM YpOBHEMEP
oTHocuTtes Kk knaccy | no FOCT 12.2.007.0.

2.1.2 YpoBHEMEpP B3PbIBO3ALUULLEHHOIO WCMOMHEHUS MOXET YCTaHaBNMBaTbCs BO
B3pbIBOONACHbIX 30Hax MOMELLEHNA U HapYXHbIX YCTAHOBOK COMMacHO MapKUPOBKE
B3pbIBO3aLUNTHI, FOCT IEC 60079-14, pernaMmeHTMpYyLLnM npumMeHeHue
anekTpoobopyaoBaHMs BO B3pbIBOOMACHBIX YCIIOBUSIX.

2.1.3 MoHTax, SKcnnyaTaumio, TeXHUYeckoe OOCNy>XMBaHME W PEMOHT ypOBHemepa
npon3BoanTb B CTPOrOM COOTBETCTBMM C TpeboBaHWAMM OEVCTBYIOLUMX HOPMaTUBHbIX
OOKYMEHTOB, pernameHTupyoLmnx TpeboaHus no obecneveHno NoxapoB3pbiBo6e30nacHOCTU
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(ana ypoBHeMepOB B3pbiBO3aLMLLEHHOrO ucnonHennss — FTOCT IEC 60079-14, TOCT IEC
60079-17, TOCT 31610.19), TexHukm 06e30MacHOCTM, 3IKONOrM4yeckon 6e3onacHoCcTn, Mo
YCTPOWCTBY M 3KCNIyaTaLum 3reKTPOyCTaHOBOK.

2.1.4 K akcnnyaTtaumm ypoBHeEMepa AOIMKHbI JOMYCKaTbCs Nuua, U3yvnBLUME HAcTosILLEee
PYKOBOACTBO MO 3KchnyaTauuu, nepeuvucrieHHble B 2.1.3 [OKYMEHTbl M npollealine
COOTBETCTBYIOLLMIA UHCTPYKTaX.

2.1.5 MoHTax, [OEeMOHTaX ypOBHEMepa MpOU3BOAUTbL TOMBKO MpPU  OTKITKOYEHHOM
nUTaHUU 1 OTCYTCTBUM OABIEHUSA B pe3epByape.

2.1.6 YpoBHEMED BO BKITOYEHHOM COCTOSIHUM SABMNSETCA UCTOYHUKOM HanpasBreHHOro
N3NyYeHUs aNeKTpPoOMarH1THoro nons (ganee no Tekcty — AMI) BbICOKON YacTOThl.

Mpn noarotoBke ypoBHEMEpa K WCMONb30BaHWID W BbINOIHEHUM TEXHUYECKOro
o6CnyxunBaHMa [OSMKHbI ObITb MPUHATBEI Mepbl 3almMTbl nNepcoHana ot obnyveHns JOMI
BbICOKOW 4acTOTbl, MYTEM OrpaHUYeHUs1 HaxOXOEHUSI rMepcoHana HanpoTUB aHTEHHbI
ypOBHEMepa 1 B Npegenax ero Mu3ameputenbHoro ny4ya (B 3oHe Bosagenctaua SMI).

Mpn wuncnonb3oBaHMM ypoBHEMEpa MO HasHayeHuto 6esonacHOCTb nepcoHana
obecneumBaeTcst 3a CYET OrpaHuyeHuss pacnpoctpaHeHus OMI1 ypoBHemepa BHYTPEHHUMM
CTeHkamu pe3epByapa.

2.2 3KCﬂﬂyaTaL|VIOHHbIe orpaHn4yeHus

2.2.1 He ponyckaeTcs aKcnnyataumss ypoBHemepa npu paboyem pfasneHun B
pesepByape, NpeBbIlWaLLemM gaBneHne, ykasaHHoe B 1.2.18.

2.2.2 He ponyckaeTca aKkcnnyatauus ypoBHeMepa B cpefax, arpecCuMBHbIX MO
OTHOLLIEHMIO K UCMOMNb3yeMbIM B YpOBHEMEPE MaTtepuanam (CM. npunoxenus B, I).

2.2.3 He ponyckaeTtcs akcnnyatauus ypoBHeEMepa Mpu HEeCOOTBETCTBUW MUTaloLLEro
HanpsKeHus.

2.2.4 He ponyckaeTca aKchnyatauusi ypoBHeMepa C HEeCOOTBETCTBMEM CpPeAcCTB
B3PbIBO3aALLUTbI.

2.2.5YpoBHeMep He npedHasHadyeH [Ons WU3MEPEHUs YPOBHSA pasgena cpef
HECMeLLMBAaILLMXCS XKUOKOCTEN.

2.2.6 Npu ncnonb3oBaHMM ypOBHEMEPA B CUCTEME 3alUMTbl pe3epByapa OT nepenvea
HeobxoaMMo oybnnpoBaHne ypoBHEMEpa AAaTYMKOM NPEAEribHOro (KpUTUYECKOr0) YPOBHS.

2.2.7 CKOpOCTb U3MEHEHUS YPOBHSA KOHTPONMUPYEMOW cpedbl AomkHa ObiTb He Gonee
100 mm/c.

2.2.8 PaboTocrnocobHocTe  ypoBHEMepa obecneumBaeTcsi Ha cpefax, Y KOTOpbIX
OTHOCUTENbHAsA ANaneKkTpuyeckasi NPOHULLAEMOCTb KOHTponupyemon cpeapl € = 1,8.

2.2.9 Bo unsbexaHvne neperpeBa W nocrnegylwoLllero Bbixoda M3 CTpos ypoBHemepa
HeobxoaAMMO cneguTb 3a  BbINOMNHeHMem TpeboBanunm 1.2.17 wn 1.2.18, npoBoauUTb
CBOEBPEMEHHYIO OYMCTKY €ro Kopryca OT 3arps3HeHun, yxXyalwarLmx YCroB1Us €CTECTBEHHOIO
oxnaxaeHwus.

lMpn a3Ttom mMakcumanbHas TemnepaTypa OKpyXallero BO3ayxa OrpaHu4MBaeTcs
MaKkCumanbHOM TemnepaTypol KOHTPOMMpYyeMOon cpedbl uUnu TemnepaTypon Ha dnaHue
yCTaHOBOYHOM  pe3epByapa. [padumk  3aBUCMMOCTM  MakCUManbHOW  TemnepaTtypbl
oKpyXatoLlero Bo3gyxa ot TemnepaTypbl Ha prnaHLue ycTaHOBOYHOM pe3epByapa npvsedeH Ha
pucyHke 4.

MpumeyaHne — [ina ypoBHeMepa B3pbIBO3aALLMLLEHHOTO UCMONHEHUS MakcMMarbHas TemnepaTypa
OKpyXXaloLlen cpefbl  OrpaHWuYMBaEeTCs  CrneumanbHbIMU - yCcroBusiMM  6e30nacHoro  npuMeHeHUst
(TemnepaTypHbIM Knaccom) B COOTBETCTBUM € B.1.
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PucyHnok 4

[ns ypoBHemepa 6e3 BCTaBKM M30NUPYIOLLEN MakcuMarnbHasa TemnepaTtypa Ha dpnaHue
YyCTaHOBOYHOM pesepByapa [omkHa ObiTe He Bonee 80 °C. Ecnu TemnepaTypa Ha dnaHue
yCTaHOBOYHOM pe3epByapa npesbiwaeT 80 °C, To fomnyckaeTcs yCTaHOBKa YpOBHEMEpPa TONbKO
C BCTaBKOW n3onupyoLlen (cm. npunoxexue I).

2.2.10 He ponyckaeTca aKkchiyaTauusi YpOBHEMepPa MPU  HamuuMM  MexaHU4ecKux
NoBpeXaAEeHUN.

2.3 NMoaroToBKa ypoBHeMepa K ncnosjib3oBaHuUo

2.3.1 Mpun noarotoBke ypoBHEMEPA K WCMOMb30BaHVK AOMKHbI COOMOAATLCS Mepbl
6e3onacHOCTU, ykasaHHble B 2.1.

2.3.2 YpoBHEMEpP MOXET MOCTaBAATLCH C HEYCTAHOBIEHHbLIM YCTPOWCTBOM KPEMNIEHUS.
YcTaHoBKa YCTPOWCTBA KpernneHVs Ha ypOBHEMEpP OCYLUECTBMSETCS NPy MNOMOLUN BUMHTOB 7 C
NPYXMHHbIMY Lanbamn 8 (cM. pycyHoK 1). 3aTskka BUHTOB JOIMKHA BbIMOHATLCA paBHOMEPHO
0O CXOXOEHUSI YCUKOB MPYXWUHHbIX LWanbd no BbicoTe Wanbbl M AONOMHUTENLHO Ha MNof-
oboporTa.

2.3.3 MNepen HavanoMm akcnfyaTauMu ypoBHEMEp AOSKEH ObiTb ocMoTpeH. Mpu aTom
cnegyet obpaTnTb BHUMaHME Ha:

— OTCYTCTBME MEXaHWYECKNX MOBPEXOEHUN YpOBHEMEpPA, COCTOSHMWE 3aLLMTHBIX
NaKOKPACOYHbIX U ranbBaHU4eCKNX MOKPbITUN;

— KOMMITEKTHOCTb YPOBHEMEPA COrNacHoO nacropTy;

— OTCYTCTBME OTCOEOUHSIIOLLNXCS UNn cnabo 3aKkpensieHHbIX 3N1IEMEHTOB YPOBHEMEPA;

— MapKUPOBKY B3pbIBO3aLUThl, NpeaynpeanTenbHble Haanucuy;

— Hanuyne CpPefcTB YNIOTHEHUS kabernbHbIX BBOAOB, KPbILIKW KOopnyca W YCTpPOWCTBa
KpenneHus (B cry4yae NOCTaBKU ypoOBHEMEPA C HEYCTaHOBMEHHbIM YCTPONCTBOM KpenneHus).

2.3.4 MNocne BbINOMHEHNST OCMOTPa ypoOBHEMEpaA MNepes ero YCTaHOBKOW B pe3epByap,
peKkoMeHayeTCs NPOBEPUTL €ro paboTocnocobHOCTL CreayrLwmm obpas3om:

— lMopxniounTe ypoBHEMEP K annapaType cbopa AaHHbIX unu k npubopam, ¢ KOTOpbIMU
OH DygeT aKkcnnyaTMpoBaTbCs B COOTBETCTBMM C 2.3.6.
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— BkniounTte nuTaHne ypoBHeMepa M yCTaHOBUTE CBHA3b C YPOBHEMEPOM MO NMPOTOKONY
o6meHa.

— HanpaBbTe aHTEHHY ypoBHeMepa Ha MIIOCKYl0 POBHYK  MOBEPXHOCTb,
obecneymBaloLLy0 JOCTAaTOMHOE OTpaXKeHUe paavoBOSIH (DETOHHas cTeHa unu non 3aaHust),
Takum ob6pa3om, 4TOObl paccTosiHMe OT YpPOBHEMepa A0 YKa3aHHOW MOBEpPXHOCTW 6Gbino B
npegenax (1,5 + 0,5) m.

— lNMnaBHo, co ckopocTbio He Bonee 100 MM/c, N3MEHSIA paccToAHUE OT ypOBHEMEpPa [0
oTpaxarloLleli NoBEpPXHOCTM B npefernax paboyero guana3oHa W3MEPEHWN, KOHTPONUpYWTe
rnokasaHus ypoBHemepa.

PesynbtaT npoBepkn cuuMTaTb MOMOXWTENbHBIM, €CMM  MOKa3aHWs ypoBHemepa
N3MEHSANNCb COOTBETCTBYIOLLMM 0Opa3som.

2.3.5MNocne npoeepkn pabotocnocobHoctn no 2.3.4 ycTaHOBUTE YpOBHEMep B
pe3epByap, PYKOBOACTBYSACb MpeacTaBMeHHOW Hwxke wuHdopmaumern wu  cobniogas
nepeyncrieHHble MpaBuna M pekoMeHZauuu Mo YCTaHOBKe ypoBHemepa, Ans obecneyeHus
NpaBuIbHOTO (hyHKLMOHMPOBaHMS YPOBHEMEpPA B NMPOLLECCe aKcnnyaTaumu.

YpoBHEMEp YyCTaHaBMMBaeTCs B pe3epByap C MOMOLLbIO YCTPOWCTBA KpEMeHus
(cm. npunoxenue I).

YpoBHEMEp [A0IMKEH yCTaHaBNMUBATLCA CBEPXY pe3epByapa TakMMm obpa3oM, 4ToObl ero
aHTeHHa bbina HanpaBneHa B CTOPOHY MOBEPXHOCTU KOHTPONMPYEMOW cpeabl.

Pabouee nonoxeHne ypoBHEMepa B pes3epByape OOMKHO obecneynBaTbes
nocagoYyHblM MEeCTOM, MOArOTOBMEHHbIM MoTpebuTenem. [lpu STOM B MeCTe YCTaHOBKM
ypoBHemepa JormKkeH obecneunBaTbes cBOOOAHbIN JOCTYN K YPOBHEMEPY AJ1si NPOBEAEHWS €ro
TeXHM4Yeckoro obcnyxmBaHus.

Mpn yctaHoBKke ypoBHEMepa B pesepByap HEOOXOAMMO y4uTbIBaTb pasmMepbl
YyCTaHOBOYHOro naTpybka (roprnoBvHbI) pe3epByapa (CM. PUCYHOK 5).

[ ]

hr

L ]

PucyHok 5

Ona cped xapakTepuaytlolmxcs crnabbiM oTpaxeHuem curHana (€ < 4) 3HayeHue
BbICOTbl YCTAaHOBOYHOIO NaTpy6Ka (ropnoBuHbl) hr HEe JOMKHO NpeBbiwaTh 3Ha4YeHUs avameTpa
yCrnoBHoro npoxoaa natpybka (ropnioBuHebl) DN. [ns cpef XapakTepusytoLmxcsi HopMarbHbIM
N CUNbHBIM OTpaxkeHuemM curHana (€ > 4) makcMmanbHasi BbicoTa natpybka (roprosuHbl) hr He
AOJKHa npeBbillaTb YABOEHHOIo 3Ha4eHna ero gnamMmeTpa yCNIoOBHOro npoxoaga DN.

B Ttabnuue 3 npuBeneHbl TUNOBbIE PEKOMEHAYEMbIE pa3Mepbl YCTAHOBOYHOIO naTpyodka
(roprioBuHbI) pesepByapa B 3aBMCMMOCTM OT OTpaXKarLen CnocOOHOCTM KOHTPONMpyeMOMn
cpefbl.
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Tabnuua3

[OnameTp yCrnoBHOrO MakcumarnbHas BbicOTa yCTaHOBOYHOrO naTpybka
npoxopaa naTpy6bka (ropnoBuHbl) pesepByapa hr, Mm
(ropnoBuHbI) Bce cbinyune cpeabl 1 xungkme >Kvakue cpeabl ¢ HOpManbHbIM
pesepsyapa cpefpbl co cnabbiM OoTpaxeHnem N CUIbHbLIM OTPaXeHNem
DN, Mm curHana (€ < 4) curnana (€ > 4)
100 100 200
125 125 250
150 150 300
200 200 400
300 300 600
400 400 800
500 500 1000
I'Ipmmeanme - CnpaBquoe 3HayeHue € onpegenaeTcd npu 3akase.

Mpn ycTtaHoBKe ypoBHeMepa Ha MaTpybok C roprioBMHOW, HEOGXOAUMO Y4uTbIBaTb
pasmepbl naTpybka M ropnosuHbl (CM. pucyHok 6). Ecnn ocu nmatpybka u roprioBuHbl He
coBnagawT, TO MNpU OnpedefieHnn MaKCUMarnbHOW AOMyCTUMOWN BbICOTbl FOPSIOBUHbLI B
cooTBeTCTBMM C Tabnuuen 3, 3a AuameTp YCMOBHOIO NpoOxoda rFOpoBUHLI HEOoBXoAuMMO
NPUHUMaTb YOBOEHHOE 3HayeHWe MUHMMArbHOrO pPacCTOsSHUS OT Ocu natpybka OO0 CTeHKM
roprioBuHbI (CM. PUCYHOK 6, a).

[ ]

[—ur—ny U

(HH == ([l (T e )

==

£ £
DN: o DN: o
< °
Rmin
DN2=2¢Ruin DN:
a) ocu naTpybKa 1 roproBuHbI ©6) ocu naTpybka 1 ropnoBUHbI
He coBnagakT coBMnagakT
PucyHok 6

Mpu onpepeneHun BbICOTbI NaTpybka WnM rOPrioBMHbI pe3epByapa Heobxoaumo
Yy4nTbIBaTb MUHMMArbHOE W3MEpPsSieMOe YpPOBHEMEPOM paccTosHue dmin (CM.1.2.2). Ecru
TEKYLLUIA YPOBEHb KOHTPONUpyemon cpeabl 6yaeT HaxoauTbCst Ha PacCTOAHUU MeHee dmin OT
Hayana oTcyeTa ypoBHeMepa, TO MNOKa3aHUsi ypoOBHEMepa MPUMYT OLUMBOYHBIE 3HAYEHWUSI.
PekomeHayeTcsl HAaCTPOWUTb COOTBETCTBYIOLLUME MOPOrOBbIE 3HAYEHWUSI YPOBHS, MPU KOTOPbIX
6yneT BbINOMHATLCS BKMHOYEHUE UMM BLIKMKOYEHWE HACOCHOrO OGOpYAOBaHWUS WNU ApYrux
MCMOMHUTENbHbBIX YCTPOWCTB.
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YpoBHEMEP UMEET N3MEPUTENBHBLIN Nyd KOHUYECKON POPMbl C reOMEeTPUYECKOM OChIo
n3nyyeHus B LUeHTpe. [lnameTp naMepuTenbHOro fiyya COOTBETCTBYET AnameTpy obnyvaemon
YPOBHEMEPOM MOBEPXHOCTU U YBENUYMBAETCS C POCTOM PacCTOSHUS (CM. PUCYHOK 7).

[ ]
v mmva)
(R (i) d,m[W, M
05
NLA 1
f | > <0,3
& 3
S 4 | 042
o 5 | 052
[ | 6 | 063
0 7 | 073
f CeomeTpuyeckas 8 | 084
| OCb M3MTyyeHus 190 %gg
ypoBHeMepa - i
| 12 | 126
; 13 | 1,36
J 14 | 1,47
j NavepnTenbHbiin 12 1’2;
= | ‘ nyy ypoBHemepa 7117
L / 18 | 189
; ; 19 | .1,99
; § 20 | 210
j ] 21 | 220
g g 2 | 230
| } 23 | 241
| 24 | 251
j ‘3 25 | 262
| | 26 | 272
| 1 27 | 2,83
28 | 2,93
29 | 3,04
30 | 314

L
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OunameTp nsmeputensHoro nyya W onpegensietcsi no oopmyne, M:

W=2-d-tg(g), ©)
roe  d — paccTtosiHMe OT MAOCKOCTU YMNOTHUTENbHON MOBEPXHOCTU dnaHua yCTaHOBOYHOIO
ypoBHemepa A0 NOBEPXHOCTW KOHTPONMPYEMON cpedbl, M;

o — LUMpVHA N3MepUTENbHOrO fyya ypoBHemepa (cm. 1.2.26),°.

Heobxogumo ycTaHaBnuBaTb ypOBHeMep B pe3epByape Takum o6pasom, 4TOOGbl
obecneunBanock cBOGOAHOE pacnpocTpaHeHe paJMoBONH B Npegenax ero usmepuTensHoro
nyya — UCKIYanoch nornagaHne BepTVKanbHON CTEHKM pe3epByapa, B TOM YMCre FOProBUHbI
1 ApYrvMX 3N1EMEHTOB KOHCTPYKUMK pe3epByapa, B U3MEPUTENbHBIN MyY ypoBHEMEpA.

Mpn ycraHoBKe ypoBHemepa B pe3epByap HeOOXOAMMO yuWTbIBaTb Criegymouime
npasuna n pekomeHaaumnm:

a) lMpn un3MepeHnsX YPOBHSA XWAOKUX CPed YpOoBHeMep AOoMmKkeH ObiTb yCTaHOBMEH
BepTUKanbHo. [lpy OTKNOHeHWAX paboyero MONOXEHUss YypoBHEMepa OT BepTUKANbHOro
BO3HUKAET [OMNOMHWTENbHAs MOrPeLHOCTb U3MepeHnin ypoBHs Ad, yBenuuuBarolascs cC
yBENMUYEHNEM pAaCCTOSHUA [0 MOBEPXHOCTM KOHTPONMpPYeMOW cpedbl. [ononHutensHas
norpeLLHOCTb n3mepeHnn yposHsa Ad onpegensertcsa no opmyne, Mm:

d
Ad =

T cosB d, )

roe  d — pacctosiHMe 0O NOBEPXHOCTU KOHTPONMPYEMOW cpeabl, M;
B — yron oTknoHeHus paboyero NoOnoXXeHNst ypoBHEMePA OT BEPTUKArbHOrO, .
Mpumeyarue - Mpu B=1°und =30 m, Ad =4,57 mm. Mpn B =0,25° nd = 30 M, Ad = 0,29 mMm.

Mpu aTom yron HakmoHa ypoBHemMepa AosbkeH ObiTb He Gomee 1 °(cm. pucyHok 8), B
NPOTMBHOM Cllydyae BO3MOXHa [OTEPs OTPaXEHHOro curHama (npexge BCero Ha
cnabooTpaxarowmx Xuaknx cpegax (€ < 4)).

I ]

a) MPABUNBHO 6) HEMPABUINBHO
L _
PucyHok 8
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MprmeyaHue — B ypoBHEMEPE MMEETCS BCTPOEHHbIV AaTUMK YITI0B HaKMoHa, C MOMOLLbIO KOTOPOro
MOXeT ObITb BbIMOMHEH KOHTPOMb paboyero nonoxeHuns yposHemepa B cootBeTcTBUM ¢ U.13 unm K.11 nnn
Nn.7.

6) BHyTpeHHWe anemMeHTbl KOHCTPYKLUM pesepByapa, B TOM YMChe NECTHULbI, MeLLanky,
pebpa >XecTKOCTW, pacnopkM W T.N., HaNWMMNaHWs W HapPOCTbl Ha BepTUKallbHbIX CTEeHKax
pesepByapa, nonajaloowune B W3MEpUTErbHbIA Jyd YpOBHEMepa, BbI3biBAlOT Melualowme
OTpaXeHns paguMoBONH OT WX MOBEPXHOCTW, CMOCOBCTBYIOLIME YXYALUEHUIO TOYHOCTU W
CTabunbHOCTN U3MEPEHUIN YPOBHS (CM. PUCYHKN 9 — 11).

r) B cnyy4ae ecnu HEBO3MOXHO MOSHOCTLIO MUCKMOYUTL MonagaHne BepTuKarnbHON
CTEHKWN N OpYrnx arieMeHTOB KOHCTPYKLUMKN pe3epByapa B U3MepUTErbHbIN Ny4 ypoBHEMepa, TO
CHWXEHWEe WHTEHCMBHOCTU MeLlaloWwmx OTpaxeHun obecnevmBaeTcsl 3a CYET W3MEHeHus
opveHTauum (nonspusaunm paguoBONHOBOTO M3MyYeHUs) YpOBHEMEPa Ha TEXHOMOrM4eCKOM
npucoeavHeHnn

Heobxooumo copuveHTUpoBaTb YpOBHEMEP TakMM 06pa3oM, 4TOObl OCb KabenbHbIX
BBOAOB YypoBHemepa Obina nog yrmom (45 £ 5) ° kK HOpmanu BepTMKanbHOW MNNOCKOCTU
MelLaloLero aneMeHTa KOHCTPyKuMu pesepByapa (CM. puUCyHOK 12) wnm K puameTpy
LUMNMHOPUMYECKOrO BepTUKarnbHOrO pe3epByapa, MpPOXOAsWEeMy 4Yepe3 UeHTp natpybka
(cm. pucyHok 13).

[ ]

a) MPABUITIbHO 6) HEMPABWIIbHO

L |
PucyHok 9
[ ]
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6) HEMNPABUIIbHO

a) NPABUIIbBHO

PucyHok 10

-

////W/////

6) HEMPABWUJTbHO

a) NMPABUIBHO

PucyHok 11

21

CEHC.407629.008P3



BepTVIKaJ'IbHaFI MMOCKOCTb MELLAOLLEro oTpaxarenA

3/

=
Hopmarb

3/

Hopmanb

BepTMKaJ'IbHaFI M710CKOCTb MELLALLEro oTpaxkaresnd

Y.
ot
Hopmarib
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BepTukanbHas CTeHka LMMMHOPUYECKOro pe3epsypa

mm

pe3epByapa

BepTukarnbHas cTeHka LMIMHAPYYECKOTO pesepBypa

m/ﬂm

pesepsyapa

Pucynok 13
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Ll) He gonyckaeTcs nonagaHve NoCTynaroLlero NoToka npoaykTa B U3MepUTEnbHbIN yY
ypOBHEMEPA, TaK KaK B Mpouecce HanoliHeHnA pes3epByapa BO3MOXHO BO3HUMKHOBEHME

cuTyauum, Npu KOTOPOWN M3MepeHus YpoBHSA OyayT HEBO3MOXHbI M3-3a NOTEPU OTPaKEHHOro
curHana (CM. pucyHok 14).

a) MPABUIbHO 6) HEMPABUIBEHO

PucyHok 14

e) B npouecce HamonHeHusi, cnvBa M BLICTPOrO MepeMelunBaHUs MPoAyKTa B
pe3epByape BO3MOXHO BO3HMKHOBEHWE BOPOHOK, pPsbU M BOMH Ha MOBEPXHOCTU
KOHTpONupyeMon cpefpl. B Takom criydae BO3MOXHbl peskue M3MEHEHUS B NOKasaHWsAX
ypoBHEMEpPA B npeaenax Heo4HOPOAHOCTUM MOBEPXHOCTU KOHTPONMUPYEMOW cpedbl U
yXyOlWeHne TOYHOCTW W3MEPEHUA WU WU3MEPEHWUs YPOBHA OyayT HEeBO3MOXHbI K3-3a
N3MEHEHUS HanpaBIieHUsA OTPaXKEHHOro curHana.

X) MNpn nonagaHnM BOPOHKN B M3MEPUTENbHbLIA Ny4 YpPOBHEMEPa MOXET BO3HUKHYTb
cuTyaums, nMpu KOTOPOW mM3mepeHus OyayT HEBO3MOXHbI M3-3a NOTEpU MONE3HOro curHana,
CBSI3aHHOTO C U3MEHEHMEM HanpasfieHUsi OTPaXKEHHOro CurHana OT HaKMOHHOW NOBEPXHOCTW.
HeobxogmMmo ycTaHaBnvMBaTb YypOBHEMEp B pe3epByape Ha MakCUMarbHO BO3MOXHOM
paccTosHMKM OT MecTa cnuea (CM. pUCyHoK 15).
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6) HEMPABWUIIbHO

a) MPABUJIbHO

PucyHok 15

VI) B6nmnan noctynarwLllero noToka npoayKTa pekoMeHAYeTCA YyCTaHaBnMBaTb B

pesepByape ycroKkouTesbHble Neperopoaku (CM. pUcyHok 16).

. :IQT — Jﬂ

6) HEMPABWITbHO

a) NMPABUIbHO

PucyHok 16
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K) Mpun n3amepeHnsix ypoBHS XUOKUX Cpef, CNoCOBHbIX K BCMEHMBAHUIO, PEKOMeHAyeTCs
BbIOMpaTb MECTO YCTAHOBKM YpOBHEMepa B pesepByape Takum ob6pasom, 4TOObI
MWMHUMW3NPOBATL NOMagaHue neHbl B U3MepuTenbHblA  nyy. B 3aBucumoctn ot
ON3NEKTPUYECKNX CBOMCTB MEHbI, YPOBHEMEP MOXET U3MEPHATb BEPXHUWA YPOBEHb MEeHbl Unu
YPOBEHb NOANEHHOrO Cos.

n) Ana obecneyeHns ctabunbHbIX U3MEPEHNIA B YCNOBUSAX MHTEHCUBHBIX UCMApeHun n
obpasoBaHMsA KOHAeHcaTa BHYTpW pe3epByapa, HanpuMep, npu W3MepeHWn YPOBHSA BOAHI,
BOoJOCOAEepXalyMX >Kuakocten, Masyta, OuTyma u Op., pekoMeHayeTCa MpuMeHeHue
ypoBHemMepa C BCTaBKOW W30MMUpyloWen, KoTopas 3aluliaeT aHTeHHY ypoBHemepa oT
obpasoBaHns KOHAeHcaTa U Apyrnx 3arpsasHeHuii (CM. pucyHok 17). YcTaHoBka ypoBHemepa C
BCTaBKOW M30NupytoLLen B pe3epByap AOMKHA BbINOMHATLCS B COOTBETCTBUM C [.2.

[ _|

%Y

—— T
KL
3=

e

<2

a) NPABUIBbHO 6) HEMPABUITbHO

L |

PucyHok 17

M) MNpy M3MepeHusax ypoBHS CbiNy4mx cped HeobXoAMmo AOMOMHMTENbHO YYUTbIBATb
yTO:

— pesepByapbl AnS UX XpaHeHUs (OyHKepbl, CMIOChl) MMEIKT CIOXHYH BHYTPEHHIOI
KOHCTPYKLMIO € KOHWYECKUM BbIMYCKHbIM OTBEPCTMEM B HIDKHEW 4YacTu ang obnerdyeHus
BbIFPY3KM MpoAyKTa, MO3TOMY Npoduib NMOBEPXHOCTM KOHTPOMMPYEMOW CpeApbl, Kak npasuno,
nMeeT KOHycoobpasHyto opMy M MOXET 3HaUMTENbHO OTNMYaTbCA NpPW 3arpyske M nocne
BbIPY3K/, @ CaMa NMOBEPXHOCTb CbINy4YnX cped B OTANYME OT XUAKUX MPAKTUHECKN HUKOrAa He
ABMAETCH rOPU3OHTaNbHON;

— Cbiny4ne cpefpl CNOCOBGHBI CaMONPON3BOSIBHO OCLINATLCA WM CNEXMBATLCA, Aaxe npu
OTCYTCTBMM 3arpys3km M BbIrPy3kW, B TaKOM Cryvae MokasaHuWs ypOBHEMepa MOryT pesko
U3MEHATBLCS B Npefenax HeoAHOPOOHOCTU MOBEPXHOCTU KOHTPONMPYEMOW Cpeabl;

— B MnpoLiecce 3arpy3kun BO3HMKaET BblCOKas 3anblli@HHOCTb B CBOOOAHOM MPOCTpaHCTBE
pesepByapa, 4YTO CO BpPEMEHEM TMPMBOAMT K OTIIOXKEHUK CIOsi MbiMM Ha BHYTPEHHEW
NMOBEPXHOCTU aHTEHHbl YpOBHEMEpPa W NPUBOAUT K YXYALUEHWNIO TOYHOCTM U K HECTabunbHOCTM
namepeHuin. ins ypoBHemMepoB 06LLEeNpOMbILLNIEHHOIO UCMOMHEHNS peKOMeHOyeTC s 3alumLaThb
aHTEHHY  ypoBHemepa  crneuuanbHblM  KOHYCOOOpPasHbIM  YexrioM U3 MPOYHOro
paguonpospayHoro Matepuana (MONMITUIEH BbLICOKOTO AaBMEHUS, BbICOKOMOMEKYNSPHBIA 1
CBEPXBbICOKOMOIEKYIAPHbIA NONMaTUNEH, htoponnact v ap.) (CM. pucyHok 18, a). Paamepb! u
maTtepuan 3alWTHOro 4exna onpegenslTcs noTpebutenem B 3aBUMCUMOCTM OT YCIOBUN
3KCnnyaTauum ypoBHeMepa 1 € Y4ETOM pekoMeHAauui NnpeanpuaTua-u3rotoBuTens.

26
CEHC.407629.008P3



— n3mepuTerbHbIN fyY YpOBHEMEPA AOMKEH ObiTb HANPaBneH B CaMyt HYDKHIO TOYKY
pesepByapa WM B LEHTP BbINYCKHOTO OTBepcTMA. [na BepTUKanbHbIX LMAMHAPUYECKUX
pesepByapoB 9TO obecrneumBaeTcs YCTAaHOBKOW YpOBHEMepa MO LEHTpy pesepByapa
(cMm. pucyHok 18, a).

[ ]

L _

PucyHok 18

B cnyuae, ecnu yctaHoBKka ypoBHEMEPA HAMPOTUB BbiMYCKHOFO OTBEPCTUSi pe3epByapa
He BO3MOXHa WMU NPy TakoW YCTaHOBKe He oBecreunBaeTcs BbiMOMHEHWE MepeynCneHHbIX
npaBun W pekoMeHZdauui, TO MECTO YCTAHOBKM YPOBHEMEpa B pe3epByape [OOIDKHO
BbIGMPATLCS C Y4ETOM OTKMOHEHWUSI paboyero MonoXeHWsl YpOBHEMEPA OT BepTUKanbHOro, B
3aBMCMMOCTY OT 6a30BOM BLICOTbLI YCTAHOBKM YPOBHEMEPA B pe3epsyape, No (hopmyre:

A=do0-tg(B), ®

rae A — paccrosiHMe MexOy OCbl YCTaHOBOYHOro naTpyGka ¥ LEHTPOM BbIMYCKHOMO
OTBepCTUs pesepByapa, M

d0 — GasoBasi BbiCOTa YCTAHOBKM YpPOBHeMepa B pesepByape WnM OTCTyn OT AHa
pesepsyapa, M;

B — yron oTKMoHeHus paboyero NnosnoXxeHust ypoBHeMepa OT BePTUKaNbHOrO,°.

MpumeyaHus

1Mpnd0=95mup=4° A=0,56 m.

2 B ypoBHEMepe MMeeTCH BCTPOEHHbIN AATUMK YrIOB HAKIOHa, C MOMOLLbIO KOTOPOro MOXeT ObITb
BbINOSTHEH KOHTPOIb paboyero nonoxeHusi yposHemepa B cootsetcTBum ¢ U.13 nnu K11 unn 11.7.
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2.3.6 Nocne ycTaHOBKM B pe3epByap HeEOO6XOOMMO BbIMOSNTHUTL SMEKTPUYECKUA MOHTaX
ypoBHeEMmepa.

MopkntoyeHne ypoBHeMepa k npubopam, C KOTOpbIMW OH OyAeT 3KchniyaTupoBaThbCs,
HeobXoAMMO OCYLLECTBNATL MNPUM  OTCYTCTBUU HaMpPsHKeHWs1 B MOAKMHOYaEMbIX Lensix, B
COOTBETCTBMM  C  MX  IKCNMyaTauMOHHOW  AOKyMeHTauuewn,  Ons  ypoBHEMEpPOB
B3PbIBO3aALUMLLEHHOMO WCMOMHEHUs HeobxoaMmo [AononHuTenbHO cobniogatb TpeboBaHus
FOCT IEC 60079-14.

®PyHKLUMOHaNBHOE Ha3HayYeHue Lienern ypoBHemMepa npuBeaeHo Ha pucyHkax 19 u 20.

[ ]

YpoBHeMep € LMdppoBbLIMU KOAMPOBAHHBLIMU CUrHaNaMm Ha 6ase NPoToOKONoB
«CEHC» (ctangapT duamdeckoro ypoBHs — nuHus « CEHC»)
n «Modbus RTU» (ctaHgapT dumaunyeckoro ypoBHa — «RS-485»
(McnonHeHve No ymonyaHmio)

o [+ []-[ATB[C]
|Hlezieliee

oTkn

+[N][-[A[B]C

o %g@f

Knemma
®yHKUMOHANbHOE Ha3HaYeHue Lienu
ypoBHemMepa {5 H

+ «[ntocy» Lienu NuTaHus yposHeMepa

n IvHmns BbIX0AHOTO LMcpoBoro curHana uHtepdenca « CEHCy»
- «MuHyC» Lienn nuTaHus ypoBHeMepa

A HevHBepTUpyIoLL@s NHNS BLIXOAHOMO Ld)pOBOro curHana uHtepdenca «RS-485»
B VIHBEPTMPYIOLLAs NIMHNS BBIXOGHOrO LMEPOBOro curHana uHtepdeiica «RS-485»
C O6LWas NHWS BbIXOJHOTO LMEPOBOro curHana uHrepdenca «RS-485»

= 3asemneHne

MpumeyaHus

1 MHe3ga KNEMMHOM KOMOAKM YpOBHEMEepa MO3BONAT MOAKMoYaTb NPOBOAHUKM C
nnowaabto nonepeyHoro ceveHns ot 0,2 go 2,5 MM,

2 [1ByxnO3uNLMOHHBI NepekntodaTens «bnok.» (6rokMpoBka), pacnonoXeHHbI psaoM ¢
KNMEMMHbIM 32XMMOM NpefHa3HayYeH Ans 3aluTbl HACTPOEYHbIX MapamMeTpoB ypoBHEMepa OT
N3MEHEHWIA.

_

PucyHok 19
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—

YpoBHEMEp C aHaNoroBbIM TOKOBbIM cUrHanom 4 — 20 MA,
COBMELLEHHbIM C LMPOBLIM KOANPOBAHHBLIM curHarnom Ha 6ase npotokona « HART»
1 UMOPOBLIM KOANPOBAHHBLIM CUrHaNoM Ha 6ase npotokona «Modbus RTU»
(ctanpapT dusmyeckoro ypoBHs — «RS-485») (ucnonHenne 4/20mA-Modbus)

+]—

22

yplf)lilh;rn:pa ®yHKUMOHaNbHOe Ha3HaYeHue Lenu

I+ «[mtocy Lieny BbIXOAHOTO TOKOBOrO curHana 4 —20 A

B «MwHyC» Lienn BbIXOAHOTO TOKOBOTO curHana 4 —20 MA

+ «[ntocy Lenu nuTaHNs ypoBHEMepa

- «MuHyc» Lienn nuTaHns ypoBHeMepa

A HeuHBepTUpYIOLLIAs NYHWA BbIXOAHOTO LIM(PPOBOTO curHana vHTepdeiica «RS-485»
B /HBEpTVpYIOLLas NHNS BbIXOAHOMO LIMAPOBOrO crHana uHtepderica «RS-485»

¢ OBLwas N1HWS BbIXOAHOTO LMpPOBOTo curHana uHTepdeiica «RS-485»
= 3asemneHne

Mpumevanuns

1 THe3ga KNeMMHOM KOnmoaku ypoBHEMepa MosBoNAIoT MoAKiouaTh MPOBOAHMKY C
nnowaabto nonepeyHoro cedeHus ot 0,2 Ao 2,5 mm*.

2 [1Byxno3unLMOHHBIV Nepekntoyatens «brok.» (6nokMpoBka), pacnonoXeHHbI psgoM ¢
KNEMMHBIM 32XKUMOM MpeAHa3HavYeH Ans 3alyTbl HACTPOEYHbIX NapameTpoB ypoBHemepa OT
N3MEHEHWA.

_

PucyHok 20
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Cxema noaKoYeHust ypoBHeMepa WUCNOJNTHeHNA nNo YyMon4yaHutko npuBegeHa Ha

pucyHke 21.
YposHemep
Llenb
+ K nuHum
NUTaHNS-CBA3N
N L e CUCTEMDI

“3MepuTenbHON
= «CEHC»

|||—<>-||— O|lwm|[> ]|

a) Cxema nogkntoyeHns
no npotokony «CEHC»

PncyHok

YpoBHemep

Llenb

+

Data +/D0

Data -/D1

-

Common

|||—<-||—O w|> |

6) Cxema noaknioyeHus
no npotokony «Modbus RTU»

= K 1CTOYHUKY

nuTaHna

™ 7.508B

K annapatype
cbopa
AaHHbIX

.

]

Cxema nopknyeHns yposHemepa ucrnonHeHns 4/20mA-Modbus npuBegeHa Ha

pUcyHke 22.

YpoBHemep

4/20mA-Modbus

Llens K «HART»
Mogemy.
I RY annapatypel
I- cbopa AaHHbIX
+

p K UCTOYHMKY

NUTaHUs
L 7..50B

RH - 0bwiee conpoTuenexme
BCEX MOAKMIOYEHHBIX YCTPONCTB

(NpnbopoB MHAKKaLWK,

KOHTPONMEPOB U ap.).

a) Cxema nogknoyeHus
no npotokony «HART» n
TOKOBOMY Bbixogy 4 — 20 MA
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YpoBHemep
4/20mA-Modbus

Llenb

|+

|.

+ _I

. I
Data +/D0
Data -/D1
Common

o+|o|o|>

6) Cxema noaknioyeHus
no npotokony «Modbus RTU»

K uctourmky
nuTaHNs
7..50B

K annapartype
cbopa
JaHHbIX

.



BHMUMAHUE! HE AONYCKAETCA NONAQOAHUE BITATM BHYTPb KOPIMYCA
YEPE3 CHATYIO KPbILWKY U PA3TEPMETU3NPOBAHHBIE KABEJIbHbIE BBObI.

Mpu ucnonb3oBaHun mHTepdenca «RS-485» ANsi NOBbILEHUS NMOMEXOYCTOMYMBOCTU
NVHUN CBA3U peKOMeHAyeTCa ANA MOAKMYEeHNs ypoBHEMepa NpUMeHsATb kabenb ¢ BUTbIMU
napamu. Belbop ceyeHus npoBogHMKOB Kabens HeobxoauMo OCyLLecTBRATbL TakuMm obpasom,
YTOObI C YH4ETOM MafEHUSA HanpPsHKeHUA Ha NPOBOAHMKAX kabens, NOAKMIOYEHHbIX K Lensam «+»
N «—», HanpshkeHne nNuTaHusa ypoBHemepa cooTeeTcTeoBasno 1.2.15.

[na ypoBHemepa C aHanoroBbiM TOKOBbIM curHanom 4 — 20 MA (scnomHeHve
4/20mA-Modbus) npu ncnonb3oBaHuMK TokoBoro Bbixoga 4 — 20 MA 1 npotokona «HART»,
NOAKMIOYEeHNe ypoBHEMEpPA BbIMOMHAETCH MO YeTbipex MPOBOAHON Cxeme (CM. PUCYHOK 22, a),
npv 9TOM HEOBXOAMMO YUnUTbIBATbL, YTO ObLLEee CONPOTUBIIEHNE Harpy3kn BCEX NOAKMIOYEHHbIX
K YPOBHEMepy YCTPOWCTB RH WM COEAMHWUTENbHLIX MPOBOAHMKOB OOSMKHO COOTBETCTBOBaTb
1.2.10.

OneKkTpuyeckme CoefMHeHUs U repMeTu3aumio ypoBHeMepa ¢ BapyaHTammn kabenbHbix
BeogoB D12, D18 no ymon4yaHuio (cM. npunoxeHnve E, pucyHok E.1, a) npous3Boguntb B
crnepytoLLem nopsiake:

a) Knroyom wecturpanHelm M2 (BxoAWUT B KOMMMEKT MOCTaBKW) BbIBEPHUTE CTOMOPHbIN
BWHT, obecneuvBaloWwnii JONOMHUTENbHOE KpensieHne Kpbiwkn koprnyca. OTBEpHUTE KPbILKY
Kopnyca ypoBHemepa.

6) OTBepHUTE BTYrNKy pe3bboByto 3 kabenbHOro BBOAa, BbHbTE M3 kabenbHOro BBOAA
3arnywky 4, npegHasHayeHHyl [ns  repMeTv3auMu  ypoBHemepa nNpu  XpPaHeHun W
TPaHCNOPTUPOBKE, BTYIKY HAKUMHYHO 2, KOMbLO YNNOTHUTENBHOE 1.

B) B Hemcnonb3dyemom kabenbHOM BBOAE A5 NAIOTHOTO 06XaTusa 3arnyLku 4 3ataHuTe
BTYNKy pe3bboByto 3 ¢ ycunuem 10 H-m ans kabensHoro BBoga D12 u ¢ ycunvem 20 H-m gns
kabenbHoro Beoga D18.

r) BoelbepuTe u©3 KOMMNekTa MOHT@XHbIX YacTelW KOMbLO ynnoTHuTenoHoe 1,
COOTBETCTBYHOLLEEe AnameTpy kabens.

BHAMAHUE! OfiA MOHTAXA LOOJDKEH MPUMEHATLCA KABEIb KPYINoro
CEYEHMA OWAMETPOM OT 5 A0 12 MM AnA KABENbHONro BBOOA D12 U
OoT 12 OO 18 MM OnAd KABENbHOIo BBOOA D18. OMANA3OH AOOMYCTUMbIX
HAPYXHbIX AUAMETPOB MOHTUPYEMOIO KABENS YKA3LIBAETCA HA TOPLEEBOW
NOBEPXHOCTW KONbLUA YIJNIOTHUTENBHOrO.

4) YoanuTe HapyxHyto ob6onouyky kabens Ha gnuHe ot 20 go 30 MM, CHUMUTE M3onAUMo
C npoBoAoB kabens Ha AnvHe oT 5 40 7 MM.

e) HageHbTe Ha kabenb BTynKy pe3b0oBYy0 3 U BTYMKYy HaXMMHyl 2. YCTaHOBUTE Ha
kabene konbLo ynnoTHMTeNnbHoe 1 Ha paccTosiHum ot 100 go 150 MM OT KOHUa kabens.

X) YcTaHoBMTE B WTyLEep kabenbHOro BBOAA KOMbLO YNroTHUTENbHoe 1 ¢ kabernem un
BTYIKY HaXXMMHyI0 2. YCTaHOBWTE Ha LITyLep BTYNKy pe3bboByto 3 1 3aBepHUTE €€ C ycunuem
10 H-m ans kabenbHoro Beoga D12 n 20 H-m ans kabenbHoro Beoga D18.

BHUMAHUE! KOMNbLO VYMINOTHUTENBHOE 1 [OOJMKHO OBXBATbLIBATb
HAPYXHYIO OBOJIOYKY KABEJNIA MO BCEU CBOEWN AJIMHE, KABEJNIb HE OOJIXEH
NEPEMELLATbCA UITK NMPOBOPAYMBATBLCA B YIIJITIOTHEHUMN.

3) MNoakntounTe KOHLbI MPOBOAOB kabens k kKnemmMam 3axunma 6rioka 3NeKTPOHHOTO.

1) 3aBepHUTE KPbIWKY Koprnyca [0 ynopa. 3aTsHUTE CTOMOPHLIN BUMHT KPbIWKA C
ycunvem 1 H-m.

K) ObGecneubTe agekBaTHOE  [OMOSHWUTENbHOE  3akpennenHne kabena  ans
NpeaoTBpAaLLEHUS PaCTATMBAIOLLMX YCUINIA U CKPYYMBaHWIA.
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OnekTpuyeckne CoeavHEHUs U repMeTn3aunio ypoBHEMepa C BapnaHTaMu KabenbHbixX
BeogoB D12, D18 ¢ YKM (cm. npunoxenne E, pucyHok E.1, 6) nponsBoanTb aHanornyHo, npwm
3TOM B [aHHbIX BapuaHTax kabGenbHOro BBOAa BMECTO BTYNKM pe3bboBoW 3 mMcrnonb3yertcs
BTynka pesbboBas YKM 5 u metannopykaB dukcupyetcs B KpenéxHom anemeHte YKM 6,
yCTaHOBNEHHOM Ha BTynke pessboson YKM 5.

OnekTpuyeckne coeavHeHns 1 repMeTnsaunio ypoBHeMepa ¢ BapnmaHTaMm KabenbHbix
BBogoB D12, D18 ¢ YKBK (cm. npunoxenwue E, pucyHok E.1, B) npon3BoanTb aHanorm4Ho, npu
3TOM B JaHHbIX BapuaHTax kabenbHoro BBoga OpoHs kabensa dukcupyeTcs Mexay BTyrkamu
YKBK 7, npu HaBopa4vBaHu1 BTYnku pe3bboBor 3, 4ONONHUTENbHOE 3aKpenneHne kabensa ans
npenoTBpaLLEHNst PacTArMBAIOLLMX YCUINIA U CKpYYMBaHWIA He TpebyeTcs.

OnekTpuyeckne coeavHeHns U repMeTnsaunio ypoBHeMepa ¢ BapmaHTaMm KabenbHbixX
BBogoB D12, D18 ¢ YKBKI (cm. npunoxenue E, pucyHok E.1, r) nponsBoAnTbL aHanorm4Ho, npu
3TOM B [aHHbIX BapuaHTax kabenbHOro BBOAA BMECTO BTYMKM pe3bboBon 3 mcnonb3yetcs
BTynka pesbboBas YKBKIT 8, 6poHs kabensa dukcupyetcs mexay BTynkamu YKBK 7, npwu
HaBopaymBaHum BTynkn pesbboBori YKBKI 8 un kabenbHbIi BBOO repmeTusMpyeTcs Mo
o6onoyke kabens ¢ nomoLubto konbua ynnotHutensHoro YKBKI 9, wanbel YKBKI 10 n BTYnKx
pe3bboBON 3, JOMONHUTENbBHOE 3akpenneHue kabens AnA NpefoTBpalleHUs pacTArvBaroLLmMX
YCWUIMWIA N CKPyYMBaHUI He TpebyeTcs.

OnekTpuyeckne coeavHeHns U repMeTn3aunio ypoBHeMepa C BapnaHTaMmu KabenbHbix
Beogos D12, D18 ¢ YKT (cm. npunoxeHue E, pucyHok E.1, o) nponm3BognTb aHanornyHo, npu
3TOM B [aHHbIX BapuaHTax kabenbHOro BBOAA BMECTO BTYMKM pe3bboBov 3 mMcnonb3yercs
BTynka pesbboad YKM 5 un Tpyba, sawumwaowias kabenb, BBopayvsaeTcsa B pe3bby BTYymMKku
pe3bboBor YKM 5.

[nsi [ONONHUTENBHON 3alLMTbl OT MPOHUKHOBEHMWS BRaru BHYTpb obono4vku (kopnyca)
ypoBHeMepa 4epe3 kabenbHble BBOAbI, PEKOMEHAYETCS U30rHYTb COEAUHUTENbHLIM Kabenb B
HenocpeacTBEHHOW OnM30CcTM OT KabenbHOro BBOAA, A9 CTEKaHMS Briarv, obpa3oBaHHON B
pesynbTaTe BbiNageHns aTMocepHbIX 0CagKoB U KoHAeHcaTa (CM. PUCYHOK 23).

[ ]

L |

PucyHok 23

[Nocne BbINONHEHUS ONEeKTPUYECKOro MOHTaXa nop,a|7|Te nnTaHWe Ha ypoBHeEMep WU
npoBepbTe ero paboTocnocobHOCTL B pe3epByape creayoLwmmMm obpasom:

— BkntounTte nuTaHne ypoBHEMepa M yCTaHOBUTE CBSi3b C YPOBHEMEPOM MO MPOTOKOSY
obmeHa.

— BbInonHWTE HaCTpPOWMKy YypOBHEMepa B 3aBMCUMOCTM OT MpoTOoKona obMeHa B
COOTBETCTBMM C npunoxexHmem U nnun K unn J1.

— N3meHsis ypoBeHb KOHTpONMpyemoW cpefbl B pe3epByape B npegenax pabouero
OmnanasoHa U3MepeHUin, KOHTPONUPYWTE NOKa3aHWsi ypOBHEMEPA.

Pe3ynbtaT npoBepkn cuuMTaTh MOMOXWTENbHBIM, €CMM  MOKa3aHWsi ypoBHeMepa
N3MEHSNMCb COOTBETCTBYIOLLMM 0Gpasom.

Mocne npoBepkn paboToCnNoCOOHOCTM YypoBHEMEpPA B pe3epByape nepengute K
MCMONb30BaHNI0 YPOBHEMEPa B COOTBETCTBUM C 2.4.
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2.4 Ucnonb3oBaHue ypoBHeMepa

Mocrne nopgauv nuTaHWs ypoBHeMep paboTaeT B aBTOMATUYECKOM pexume, B
COOTBETCTBMM C 3adaHHbIMW  HACTPOEYHbIMM MNapameTpamu, HeENpepbIBHO M3MepsieT
pacctosiHie [0 MNOBEPXHOCTW KOHTPONUPYEMOW Cpefdbl, BblYUCASET YpOBEHb, OOBbEM
KOHTpONUpyeMon cpeabl M MNpoLeHT OBBLEMHOro 3anofiHeHus pesepByapa, OCylecTBnseT
npeobpas3oBaHne yKasaHHbIX NapamMeTpoB B BbIXOAHbIE CUrHanbl, NPUHMMAaET U BbINOMHAET
KOMaHZbl, MOCTynatoLLme no UMgpoBbIM BbIXO4aM.

Mopsimok paboTbl C ypOBHEMEPOM C MCMOMb30BaHWEM LIMGPOBOrO KOAMPOBAHHOIO
BbIXOOHOrO curHana Ha 6ase npotokona «CEHC» (ctaHgapT dwm3nyeckoro ypoBHA — NUHMSA
«CEHC») npuBeaeH B npunoxenumn U.

Mopsifgok paboTbl C ypOBHEMEPOM C UCMOMb30BaHWEM LMGPOBOro KOAMPOBAHHOIO
BbIXOAHOrO curHana Ha 6ase npotokona «Modbus RTU» (ctaHpapT ¢usnm4eckoro ypoBHA —
«RS-485») npuBeaeH B npunoxeHuu K.

Mopsgok paboTbl C YPOBHEMEPOM C MCMONb30BaHMEM TOKOBOro curHana 4 — 20 MA,
COBMELLUEHHOTO C UMGPOBbLIM KOOAMPOBAHHbIM  curHanom Ha 6ase npotokona «HART»
npvBeaeH B npunoxeHum J1.

2.4.1TepeyeHb KpUTUYECKMX OTKA30B YPOBHEMEpPa W pEKOMEHAyeMble [OeNCTBUSI
nepcoHarna (nonb3oBaTens) Npy UX BbIBEHUM NpuBeaeHbI B Tabnuue 4.

Tabnuua 4
OnucaHue oTkasa MpuunHa Hewncteusa
[MpoBepWTbL 1 NpUBECTYU B
Al W A COOTBETCTBME CO CXEMOW
OBHemepa
yP P (cm. pucyHkmn 21, 22)
HecooTtBeTcTBME NUTaKOLLETO [MpoBepvTb 1 NpUBECTM B
HanpspkeHns cooTBeTcTBME € 1.2.15
OO6pbIB UNKU 3aMbikaHue Lenen B VGTPAHNTL NOBPEXACHMS! LIENEHt B
MOAKMIOHEHHOI KYPOBHEMERY. noaknto4eHHoM kabene
kabene
Bbixog 13 cTpost anemMeHToB,
o6pbu;qv|n|/| 3aprIKaHI/Ie uenen SO o 0 O NS CMOHTY
Ha NpeanpVATUN-U3roToBUTENE
YposHemep 610Ka 3MEKTPOHHOIO YpOBHEMEPa peanp
HepaboTocnocobeH.

MpoBepnTb NPaBMIBHOCTb
YCTaHOBKM YpPOBHEMEpPa Ha
cootBeTcTBUE 2.3.5.
Mpn HeobxognmocTn
NPOKOHCYNbTUPOBATLEA C
cepBuCHOM cnyxbon
npeanpuaTUS-3roToBMTENs

He obecneumBaeTtcs
BbINOSTHEHUNE
TpebyembIx PyHKUMIA HenpaBunbHas ycTaHoBKa
YpOBHEMEpPA B pe3epByape

HacTpoutb napameTpbl
ypOBHEMepa B COOTBETCTBUM C
npunoxexnem U, K unn N

HenpaBunbHas HacTporika
napameTpoB ypoBHeMepa

MpokoHCYNbTUpPOBaTbLCA C
HewnsBectHa cepBuUCHOM crnybon
npeaonpuaTna-n3rotoBuTend
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2.4.2 NepeyeHb BO3MOXHLIX OWMGOK NepcoHana (nonb3oBaTtens) Npu SKCriyaTauum
YPOBHEMEpPA, TMNPUBOASALMX K aBapuiiHbIM pexuMaM o0opyaoBaHUsi, U pekoMeHZyeMble
AencTeus, NpegoTepallaoLLmne ykasaHHble owmnbky, npueedeHs! B Tabnuue 5.

Tabnuuas

OnucaHune ownoku

BoamoxHble nocneacTsust

Hencrteus

HenpaBunbHO BbINOMHEHDI
coeINHEeHUs Lenen,
MOHTaX M Npokragka

kabenen

BosHukHOBeHUE
HeJonycTMMOro Harpeea
NMOBEPXHOCTU YpOBHEMeEpa U
(nnn) nckpenus.

B pesynbTate BO3MOXHO
BO3ropaHne B3pblBOONACHOM
cpefbl, B3pbIB, Noxap

OTKMIOYNUTb HANPSHKEHNS B
Lensix ypoBHeMepa.
YcTpaHuTb HECOOTBETCTBUS

Pabo4yee gpaBneHune
BHYTpW pe3epByapa
npeBbILLaeT MakCMMarbHO
aonycTtumoe B
cooTtBeTcTBUM C 1.2.18.

YpoBHEMEpP UCMOoNb3yeTcs
ONS UBMEPEHMST YPOBHS
cpef, arpecCuBHbIX MO
OTHOLLEHUIO K
NpYMeHsieMbIMU B
YpOBHEMEpPE MaTepuanam
(cMm. npunoxenuns B, IN)

BoamoxHo paspyLueHue
JeTtaneu pasgenntenbHOro
anemeHTta no NOCT 31610.26
C HapyLleHVeM repMeTU4YHOCTH
ypoBHemepa. B pesynbTtate
BO3MOXHa yTeuka
KOHTpONMpyeMoi cpeapl, He
WUCKITKO4YeHbl BOCMIamMmeHeHune,
B3pbIB Cpeabl BO
B3prBOOI'IaCHOI7I 30He.

Vcknountb nogady AaBneHus,
NpeBbILLAoLIEro MakCMMarnbHO
O0MyCcTMMOe 3HayeHve
no 1.2.18.
Wckniountb paspyliatoLee
YPOBHEMEP BO34ENCTBUE
arpeccuBHON cpeabl

Kpblwwka kopnyca
ypOBHEMEpA He 3aTsaHyTa
[0 ynopa, He 3akpenrneHa,

ycTtaHoBneHa 6e3
YNNOTHUTENbHOTO KonbLa

UNN C NOBPEXAEHHBLIM
YMNNOTHUTENbHBIM
KOIbLIOM.
HenpasunbHo cobpaH
KabenbHbI BBOA
(ycTaHOBnNEHbI He BCe
netanu), He obecneyeHo
ynnoTHeHve kabens B
kabenbHOM BBOAE
(anameTp kabens He
COOTBETCTBYET KOMbLy
YMNOTHUTENBHOMY,
yCTaHOBNEHHOMY B
kabenbHbI BBOA,
pe3bboBas BTyrka
KabenbHOro BBOAA
He3aTsHyTa)

He obecneunBaeTcs
TpebyeMbliii ypoBEHb
B3PbIBO3aALLMUTHI.

He ncknioveHo
BOCM/1aMeHEHNE 1 B3PbIB
cpedbl BO B3pbIBOOMNACHOM
30HE.

He obBecneunBaeTcs cTeneHb
3awmTbl IP66 no TOCT 14254.
M3-3a nonagaHus Bodbl BHYTPb

obonoukm (kopriyca)

YpOBHEMEpPA BO3MOXEH OTKa3

ypoBHEMepa.

OTKNIOYMTE HaNPSHKEHNS B
Liensix ypoBHeMepa.
YCTpaHuTb BbISIBMEHHbIE
HEeCOOTBETCTBUS.

[Mpu paHHem oBHapyxeHun
Hanu4us Bnaru 1 3arpasHeHun,
OYUCTUTb BHYTPEHHIO
nonoctb 06004k«
ypoBHeMmepa OT 3arpsi3HeHW,
NpocyLWnTb €€ A0 NOMHOro
yAaneHvs Braru.

Mpu no3gHem oBHapyXeHWn
HanMuMsa BriarvM u 3arpsa3HeHnn
(nosiBneHune kopposuu,
Hanuyve BoAbl Ha NnaTax
6noka aneKkTpoHHOro,
n3MeHeHue uBeTa, CTPYKTYpbl
NOBEpPXHOCTU MaTepuasnos
aeTtanen) ypoBHeEMep
NOANEXUT PEMOHTY Ha
npeanpuATMN-N3roToBUTENE.
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3 TEXHUWYECKOE OBCINY>XUBAHUE

3.1 TexHun4yeckoe obcnyxunBaHne Npon3BOANTCSA c Lenbto obecneyeHus
paboToCnOCOBHOCTM U  COXPaHEHUS1 3JKCMyaTaUMOHHBLIX WM TEXHUYECKUX XapaKTEPUCTUK
YpOBHEMEpPaA B TeYeHWe BCEero Ccpoka ero akcnnyataumn. TexHuyeckoe obcnyxuBaHue
YpOBHEMepa 3aKnyaeTcs B NpoBeAeHUM NpomnakTuyecknx paboT 1 noBepKu.

3.2 Bo BpeMs BbIMNOMHEHUA TeXHUYECKoro obCnyxuBaHusA ypoBHemepa HeobxoavMmo
cobntogatb Mepbl 6e30nacHOCTH, NpuBeaeHHbIe B 2.1.

3.3 MNpodmnakTyeckne paboTbl peKOMeHAYeTCs BbINOMHATL B CreyoLemM nopsake:

a) OTkn4YMTE NUTaHNE ypoBHEMEDPA.

6) BbinonHMTE OCMOTP U NPOBEPKY YPOBHEMEPA Ha:

— OTCYTCTBUE MEXaHUYECKNX NOBPEXOEHUN;

— LLeNoCTHOCTb MapKNpPOBKMY;

— MPOYHOCTb Kpenexa COCTaBHbIX YacTen ypoBHEMEPA;

— OTCYyTCTBME CWIbHbIX 3arpsi3HEHUM  KOpryca ypOBHeMepa, 3aTpyaHSIIoLNX
€CTeCTBEHHOE oxNlaxaeHue ero Oroka anekTpoHHoro. [Mpu HeobGXoAUMOCTU  BbINOSHUTE
OYMCTKY C MOMOLLbH YNCTON BETOLLM, CMOYEHHOW B CMMPTO-OEH3MHOBOM CMecy;

— OTCYTCTBME 3arpsA3HEHU Ha MOBEPXHOCTU aHTEHHbI WU BCTaBKWU M3onuvpyoLen (npu
Hanuumm). [Mpu HeobGXxoAMMOCTU BBIMOMHUTE  OYUCTKY MOBEPXHOCTW aHTEHHbI, BCTaBKU
M30NUPYIOLLEN C MOMOLLbIO YACTOM BETOLUM, CMOYEHHON B CNMPTO-OEH3MHOBOW CMECH.

MpumeyvaHus

1 3arpsi3HeHUs U OTMNOXEHUS Ha MOBEPXHOCTV aHTEHHbl M BCTaBKU W30MNUpYHOLLEN, MOryT
npenATcTBOBaTb CBOOGOAHOMY PACMPOCTPaHEHWIO PaAVOBONH MeXAy YPOBHEMEPOM W MOBEPXHOCTHIO
KOHTPOMMpYeMOn cpefbl, YTO MOXET MPVBECTU K YXYALEHNIO TOYHOCTU U K HECTabUnbHOCTU U3MEPEHNIA.

2 OuucTka MOBEPXHOCTW aHTEHHbl MMM BCTaBKW M30NMUpyloLen HeBO3MoxHa 6e3 gemMoHTaxa
ypoBHemMepa C pe3epByapa, MO3TOMY OYUCTKY PeKOMEHOYETCH BbIMOMHATE MPU  TEXHUYECKOM
obcnyxuBaHUn pesepsyapa.

B) [lpoBepbTe paboyee MOMNOXeHWE YpOBHEMEpa, MPOYHOCTb WM EPMETUYHOCTb
KpenneHusi B pesepeyape.

[na ypoBHemepa C BCTaBKOW M3ONUPYIOLLEN BbINOMHUTE NMPOBEPKY 3aTsSXKU raek 7, 8
(cm pucyHok IM.4), npy HEOOXOAUMOCTM NPOM3BEANTE 3ATSKKY raek 0O CXOXOEHWUSI YCUKOB MO
BbICOTE MPYXWHHbIX Wanb 5, 6 1 AononHUTENbLHO Ha non-obopoTa, nMpu HeobxoaAMMOCTU
BbINOMHUTE 3aMeHy NPYXMHHBIX LWaib.

r) MpoBepbTe HAAEXHOCTL NOAKMIOYEHNS YPOBHEMEPA, B YaCTHOCTH:

— KpemnreHue Xun coeavHnTENbHOro kabens B KneMMHOM 3axkume B11oka SreKTPOHHOro
ypOBHEMEPA;

— OTCYTCTBUE OOPBLIBOB UMW MOBPEXAEHUIA U30NALMM COEAMHUTENBHOrO Kabens;

— COCTOsIHME YNNOTHeHMs kabens B kabenbHOM BBOAE;

— OTCYTCTBUE 0OpbIBa UMM NOBPEXAEHNS 3a3EMISIOLLENO NPOBOAA, COCTOSIHUE 3aXKNMOB
3a3eMrieHus (3asemnsiolwme 6onTbl, raku AOMKHbI ObiTh 3aTAHYTbI, HA HUX HE OOIMKHO ObITh
cneaoB KOppo3un).

n) Bkniouute nutaHne ypoBHEMepa W NpoBepbTe COOTBETCTBUE MNapamMeTpoB
pesepByapa AaHHbIM, BBEAEHHBIM B 3HEPrOHE3aBUCUMYHO NaMsATb YPOBHEMEPA.

e) CHMMuUTe nokasaHus ypoBHemepa. [MokasaHus ypoBHeMepa AOMMKHbl HAXOOAUTbLCA B
npefenax avanasoHa nsMepeHunin ypoBHSI.

MpodmnakTuyeckne paboTbl OOMKHBI OCYLLECTBMATLCS HE PEeXe OAHOro pasa B rog B
CpOKM, yCTaHaBMMBaEMbIE B 3aBUCMMOCTY OT YCMOBUIA SKCMnyaTaLumn.

3.4 MNoBepka ypoBHEMEPA OCYLLECTBMNAETCS MO YTBEPXKAEHHON METOANKE NOBEPKU

MpvmeyaHve — [lonyckaeTcst MOBEPKY MPOBOAWTL C TEXHOSOMMYECKUM YCTPOMCTBOM KpernseHus,
npu 3TOM HEOGXOAUMO YUUTLIBaTh BENIMUMHY CMELLEHUS YNNOTHUTENbHOW NOBEPXHOCTU TEXHOMOIMYECKOro
YCTpOMCTBA KpenneHus.
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Mpn npoBegeHVWM MNOBEPKM B YpOBHEMEpPE [AOIMKHbl ObITb YCTAHOBMEHbI 3HAYEHUS
napameTpoB €fn, tf n P (cm. 1.4.6) B cOOTBETCTBUMN C hAKTUHECKMMW YCIIOBUSIMU NMPOBELEHUS
NMOBEPKMU.

Mpu oTpuuaTenbHbIX pesynbTaTax MOBEPKU AOSMKHA ObiTb BbINOMHEHa kanubposka
ypoBHEMEpa B COOTBETCTBUM C npunoxeHnem XK. B cnyyae ecnu kannbposka ypoBHemMepa He
NPUBOAMT K MOMOXMTENbHbIM pe3ynbTatam MOBEPKU, YPOBHEMEP MOANEXUT PEMOHTY WK
KanmbpoBke Ha NpeanpusTUM-U3roToBUTErNe.

4 TEKYLLUA PEMOHT

4.1 PeMOHT ypoBHEMEpPaA AOMKEH BbINOMHATLCSA TONBKO HA NPeanpUSTUM-U3rOTOBUTENE.
4.2 Bo BpemMsi BbIMOMHEHUSI PEMOHTHbIX paboT Heobxogumo cobniopate Mepsbl
6e3onacHocTn, npuBeaeHHble B 2.1.

5 TPAHCIMOPTUPOBAHUE N XPAHEHUE

5.1 YpoBHeMep B ynakoBke TpaHCnopTupyeTcs NiobbiM BUOOM 3aKpbITOrO TpaHcrnopTa, B
TOM 4yucrne U BO3AYLUHbIM TPAHCMOPTOM B OTanMBaeMblX repMeTU3MpPOBaHHbIX OTCeKax, B
COOTBETCTBMU C NMpaBUnamun NepeBo3kn rpy3oBs, AeNCTBYOLWMMU Ha KaXaoM Buae TpaHcrnopTa.

Bo Bpemsi Norpy3oyHO-pasrpy304HblX paboT 1 TPaHCMOPTUPOBAHUS ALMKA HE AOSKHBbI
noaBepraTbCs pes3kMm yaapam 1 BO34eNCTBUI0 aTMOCchepHbIX 0CaaKoB.

5.2 YcnoBusi TpaHCNOPTUMPOBaHUSA B YacTW BO3OENCTBUS KNMMaTUYECKUX (DakTopoB
OOMkHbl cooTBeTcTBOBaTh ycroBuio 5 (OX4) no FOCT 15150, B vacTM BO3gencTBuSA
MexaHunyecknx pakropos — ycnosuio C no FOCT P 51908.

5.3 Cpok HaxoxaeHnst ypoBHEMEpPa B COOTBETCTBYIOLLMX YCIIOBUSAX TPAHCNOPTUPOBaHNS
He Gonee 3 mecsuEB.

5.4 YpoBHeMep MOXET XpaHWUTbCA Kak B TPaHCMOPTHOW Tape, Tak U BO BHYTPEHHeWN
ynakoBke, 1 6e3 ynakoBku — Ha cTennaxax.

Ycnosusa xpaHeHusi ypoBHeMepa:

— B TPAHCMOPTHOM Tape 1 BO BHYTpeHHel ynakoBke — 3 (XK3) no FTOCT 15150;

— 6e3 ynakoBku — 1 (J1) no FOCT 15150.

5.5 HasHaueHHbIN cpok xpaHeHuss — 15 neT (BKnYaeTcsi B CPOK Cryx0bl).

6 YTUNN3ALUUA

6.1 YT1nusaumsa ypoBHeMepa NPOBOAUTCS B COOTBETCTBUM C 3aKOHOAATENLCTBOM CTPaH
TaMOXXeHHOr0o Coi03a MO MHCTPYKLIMM IKCTIyaTUPYHOLLE OpraHn3aLmu.
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NMPUNOXEHUE A
(obsizaTenbHoe)
CcbiNoYHble HOPpMaTUBHbIE [OKYMEHTbI

ﬂepequb HOPMaTMBHbIX OOKYMEHTOB, Ha KOTOpble OaHbl CCbIJIKM B HaCToALlEM

PYyKOBOACTBE MO 3KcnnyaTauun, npusedeH B Tabnuue A1,

Tabnuua A.1

O603HayeHne OOKyMeHTa, Ha KOTOpbIN AaHa cebirka

Howmep pasgena,

nogpasaena, NyHKTa,

B KOTOPOM OaHa
ceblinka

FOCT 31610.0-2014 B3puiBoonacHsle cpeabl. YacTs 0.
O6opynosaHue. Obwwme TpeboBaHus

11.3,B.1,B.8

FOCT IEC 60079-1-2011 B3pbiBoonacHble cpefbl. YacTtb 1.
O6opynoBaHWe ¢ BUAOM B3pPbIBO3aALLUTLI «B3PbIBOHENPOHULAEMbIE
o6onoykm "d"»

11.3,B.1,B.2

FOCT 31610.26-2012 BspbiBoonacHble cpeabl. YacTb 26.
O6opynoBaHve ¢ ypoBHEM B3pbIBO3aLLMTLl 060pyaoBaHusa Ga

1.1.3,2.4.2,
B.1,B.5

FOCT IEC 60079-14-2013 B3psiBoonacHsle cpefbl. YacTte 14.
MpoekTupoBaHue, BbIGOP U MOHTaX 3J1EKTPOYCTAaHOBOK

11.3,2.1.2,
2.1.3,2.36

FOCT IEC 60079-10-1-2013 B3pbiBoonacHsle cpeapl. Yacts 10-1.
Knaccudukaums 30H. BapbiBoonacHble ra3oBble cpedbl

FOCT P M3K 60079-20-1-2011 B3pbiBoonacHble cpeapl. Yactb 20-1.
XapaKTepucTuku BeLwecTB Ang knaccudukaumm rasa n napa. Metogbl
MCMbITaHUIA 1 JaHHbIE

1.1.3

FOCT 15150-69 MaluvHbl, nprbopbl U Apyrue TEXHUYECKNE U3AErUs.
VcnonHeHnsa anst pasnuuHbiX KnumaTudecknx paioHos. Kateropuu,
yCrnoBwWsi 3KCnnyaTaummn, XxpaHeHns 1 TPaHCNOPTUPOBaHNS B 4acTu
BO30EWCTBUSA KIMMaTMYECKNX hakTOpPOB BHELLHEN Cpeabl

1.217,52,54

[OCT 14254-2015 CteneHu 3awmTbl, obecrneymBaemble 060no4kamu
(kog IP)

1.2.19,15.1,
24.2,B3

FOCT 30631-99 O6wume TpeboBaHus K MalLIMHaM, npubopam n
OPYTMM TEXHUYECKUM U3OENUSIM B HAaCTU CTOMKOCTU K MEXaHUYECKUM
BHELLHUM BO3[ENCTBYIOLLUMM hakTopam npu aKcnnyatauum

1.2.20

TP TC 020/2011 «OneKkTpomMarHMTHas COBMECTUMOCTb TEXHNYECKNX
cpeacTB»

FOCT 30804.4.2-2013 CoBMECTMMOCTb TEXHUYECKUX CPEACTB
aNeKTpoMarHMTHasi. YCTOMUYMBOCTb K SNEKTPOCTaTUYECKUM paspsiaam.
TpeboBaHusa U MeTOAbl UCMbITAHWI

1.2.23
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MpogomkeHne Tabnmupbl A.1

O6o03HaueHne JOKYMEHTa, Ha KOTOpPbIN fJaHa cCblfika

Howmep pasgena,
nogpasgena,
NyHKTa, B KOTOPOM
[iaHa ccblnka

FOCT 30804.4.3-2013 COBMECTUMOCTb TEXHUYECKUX CPEACTB
3MeKTpoMarHuTHas. YCTOMYMBOCTb K paamo4acToTHOMY
aneKkTpomMarHuTHoMmy nornto. TpeboBaHus U MeToab! UCNbITaHWI

FOCT 30804.4.4-2013 CoBMECTMMOCTb TEXHUYECKUX CPEACTB
3MeKTPOMarHNTHas. YCTONYMBOCTb K HAHOCEKYHAHBIM UMMYMNbCHBIM
nomexam. TpeboBaHWsA 1 MeTOAb! UCMbITAaHWI

FOCT 30804.6.4-2013 CoBMECTMMOCTb TEXHUYECKUX CPEACTB
3MNeKTpoMarHuTHas. AnNeKTpoMarHUTHbIE MOMEXM OT TEXHUYECKNX
cpeacTs, NPUMEHSIEMbIX B NMPOMBILLINEHHBIX 30Hax. HopMbl 1 MeToAbI
ncnbITaHUn

FOCT 30805.16.2.3 -2013 CoBMECTMMOCTb TEXHUYECKUX CPeacTB
anekTpomarHutHas. TpeboBaHus K annapaType A5 U3MepPEHUs
napameTpoB UHAYCTPUarbHbIX PAANONOMEX U MOMEXOYCTONYNBOCTHU U
MeToAbl namepeHun. Yactb 2-3. MeToabl U3MepeHUIA NnapaMeTpoB
MHAYCTpUarbHbIX paguonomMex U NnoMexoycTon4nmBocTu. MiamepeHne
n3nydyaemMbix paguonomMmex

FOCT P 51317.4.5-99 CoBMECTUMOCTb TEXHUYECKNX CPEACTB
aneKkTpoMarHuTHas. YCTOMYMBOCTb K MUKPOCEKYHAHBIM VMMYIbCHBLIM
nomexam 6onbLUo SHeprun. TpebGoBaHUs U METOAbI UCTbITAHWUIA

FOCT P 51317.4.6-99 CoBMECTUMOCTb TEXHNYECKNX CPEaCTB
3NeKTpoMarHuTHas. YCTONYUBOCTb K KOHAYKTMBHbBIM NOMeXam,
HaBeAEeHHbIM PaAMOYacTOTHLIMW 3IEKTPOMArHUTHBIMU MOMSMU.
TpeboBaHMsa 1 MeToAbl UCTbITaHNIA

1.2.23

TP TC 012/2011 «O 6e3onacHocTn obopyaoBaHus Ans paboTsl BO
B3pbIBOOMNACHLIX Cpeaax»

15.1

FOCT 12.2.007.0-75 Cuctema ctaHgapToB 6e3onacHoCTy Tpyaa.
WM3genusa anektpoTexHuyeckme. O6Lmne TpeboBaHns 6e3onacHoCT.

211

FOCT IEC 60079-17-2013 B3pbiBoOnacHble cpeapl. YacTtb 17.
MpoBepka 1 TexHuYeckoe obCnyxnBaHUe 3MEKTPOYCTaHOBOK

FOCT 31610.19-2014 B3apbiBoonacHble cpeapl. Yactb 19. PeMoHT,
npoBepKa 1 BOCCTaHOBIEHMWE 3MeKTpoobopyaoBaHUS

2.13

FOCT P 51908-2002 O6wume TpeboBaHus K MalumMHaMm, npubopam n
APYTMM TEXHUYECKUM U3OENUSIM B HaCTU YCMOBUIA XPaHEHWS 1
TPaHCNopPTUPOBaHUSA

5.2

FOCT 33259-2015 ®naHubl apMaTypbl, COEAMHUTENbHbBIX YacTemn 1
TpybonpoBoaoB Ha HOMUHanbHoe gasneHve ao PN 250.
KoHcTpykuus, paamepsbl 1 06LLmMe TeXHUYeckne TpeboBaHms

r1
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https://files.stroyinf.ru/Index2/1/4293777/4293777602.htm
https://files.stroyinf.ru/Index2/1/4293777/4293777601.htm
https://files.stroyinf.ru/Index2/1/4293778/4293778637.htm
https://files.stroyinf.ru/Index2/1/4293778/4293778634.htm
https://files.stroyinf.ru/Index2/1/4294818/4294818846.htm
https://files.stroyinf.ru/Index2/1/4294818/4294818845.htm
http://files.stroyinf.ru/Index/60/60354.htm

NMPUNOXEHWE B
(obs3aTenbHoE)

YcnoBHoe 0603HaveHue ypoBHeMepa

B.1 YcnoBHoe 0603HavyeHne ypoBHeMepa:

«CEHCYP2-B-C-D-E-F-H-1-J»

Mos. | HammeHoBaHne BapuaHTbl Kopn
B Matepuan Kopnyc n3 antomvHnesoro cnnasa AK74 (AJ19) -
Kopnyca Kopnyc n3 ctanen 12X18H9TJ1, 12X18H10T HX
KonnuectBo M | 2 wir. D12 2D12
Cc TMN KabenbHbIX
BBOJOB 2 wTt. D18 2D18
Mo ymonyanuto —
C yCTpoWCTBOM KpenneHns meTannopykasa c YKM10
BHYTpeHHVUM anameTtpom 10 mm (Tonbko ans D12)
C yCTpOWCTBOM KpenneHus meTannopykasa c YKM12
BHYTPEHHUM AnameTpoM 12 MM (Tonbko ans D12)
C yCTpOWCTBOM KpenneHus MeTannopykasa ¢ YKM15
BHYTPEHHVM AnameTpom 15 mm (Tonbko ang D12)
C yCTpOWCTBOM KpenneHus meTannopykasa c YKM20
Bapvan BHYTpeHHUM anameTtpom 20 mm (ans D12 n D18)
C yCTpOMCTBOM KpensieHnsi GpoHMpPOBaHHOrO kabens YKEK16
D VICMIOMHEHIA (Tonbko gnsa D12)
kabenbHoro C vCTOoN 5 5
BBOAA YCTPOWCTBOM KpenneHus 6poHMpOBaHHOro kabens YKBK21
(Tonbko gnsa D18)
C repmMeTn3MpoBaHHbIM YCTPOMUCTBOM KpemnmneHus YKEKI16
H6poHupoBaHHoro kabens (Tombko anst D12)
C repmMeTn3nMpoBaHHbIM YCTPONCTBOM KpenseHns YKEKI21
HpoHupoBaHHoro kabens (Tonbko ans D18)
C yCTpOMCTBOM KpenneHns Tpyobl C Hapy>KHOW YKT1/2
pe3bbon G 1/2 (Tonsko ans D12)
C ycTponcTBOM KpenneHus TpyObl C HapyXHOW YKT3/4
pe3bbon G 3/4 (Tonbko ans D18)
E Tun ycTponcTtsea o
npefensieTcs B COOTBETCTBUM C NpunoxeHnem I
Kpennexus
Hanwuune vnu 0
- oTCyTCTBIE TCYTCTBYET (N0 YMONYaHWI0) -
BCTaBKM
sonMpyIoLLe BxoauTt B KOMNEKT NOCTaBKM n
y lCnonHerme O6LLenpombILLNEHHOE -
ypoBHeMepa BapbliBO3aLULLEHHOE C MAaPKUPOBKOMN Ex
«Ga/Gb Exd IIB T6...T3 X»
Mpegensl 1 MM 1
| OCHOBHOW 2 MM 2
aoriyckaemon | + 3 mm 3
MOrPeLHOCT! | + 4 mm 4
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Mos. | HaumeHoBaHue BapuaHTbl Kog

Lindposblie curHansl Ha 6a3e npotokonoB « CEHC»
(cTaHgapT pumaunyeckoro ypoBHsi — nuHna « CEHC») un
«Modbus RTU» (ctaHgapT pumanyeckoro ypoBHsi —
Bupg BbixogHoro | «RS-485»)

J curHana AHanorosbI TOKOBbIN curHan 4 — 20 MA,
COBMELLEHHBIN € LUMpoBbIM curHanom Ha 6ase 4/20MA—
npotokona «HART» 1 undcpoBor curHan Ha 6ase Modbus
npotokona «Modbus RTU» (cTaHgapT cumanyeckoro
ypoBHs1 — «RS-485»)

MpumeyvaHns

1 MNoppobHoe onucaHne BapnaHTOB UCMOSNHEHWS! YypoBHeMepa npvBeaeHo B 1.4,

2 Koppl BapnaHTOB MUCMOMHEHUsI MO yMONYaHuio (0603HaueHbl «—») B YCITOBHOM 0603HaYeHnn He
yKa3blBaloTCS.

B.2 Mpumepsbl 3anvMcy ycrnoBHOro 0603HaYeHUs ypoBHeEMepa MNpu €ero 3aka3e u B
[OKyMEHTauuu Opyron NpoayKLun, B KOTOPOW OH MOXET ObiTb MPUMEHEH:

— YpoBHemep papumosonHoBon «CEHC YP2» c kopnycoM K3 anioMUHWEBOro crnaBa
AK74 (A19), ¢ gByma kabernbHbiMM BBOAaMM Tuna D12 ucnonHeHus no ymonyaHuio, ¢
YCTPOWCTBOM KpEenneHuss B pes3epByape B Buae dnaHua ycrtaHoBoyHoro &n.E-100-25 un3
ctanu 12X18H10T, B3pbiBO3ALUULLEHHOIO UCMOMHEHNS, C NpeaenaMy A0onyCKaemMmon OCHOBHON
abcontoTHOM norpewHocTM * 1 MM, C BbIXOOHbIMU LMPOBLIMM curHanamum Ha 6ase
npotokonoB « CEHC» n «Modbus RTU»:

«CEHC YP2-2D12—-®n.E-100-25-Ex—1».

— YpoBHemep paguoBonHoBon «CEHC YP2» c kopnycom u3 ctanen 12X18HITII,
12X18H10T, ¢ paBymsa kabenbHbIMM BBogamu Tuna D12 c  ycTpoiicTBOM  KpenneHus
MeTannopykasa C BHyTPEHHUM AuameTpoM 15 MM, C yCTPOMCTBOM KpenneHus B pe3epsyape B
Buae cnaHua ycrtaHoBoyHoro ®n.F—100-25 n3 crann 12X18H10T ¢ BCTaBkoWn M3onvpyoLen
u3 ropornacta ®-4, B3pPbIBO3ANLLEHHOIO WCMOMHEHNS, C npedenamMmu OOonyckaeMown
OCHOBHOI aBCONIOTHOM MOrpeLwHOCcT £ 1 MM, € BbIXOAHBIMY LMMPOBLIMU cUrHanamu Ha 6ase
npotokonoB « CEHC» n «Modbus RTU»:

«CEHC YP2-HXX-2D12-YKM15-®n.F-100-25-U—-Ex-1».

— YpoBHemep paguoBonHoBoii «CEHC YP2» ¢ kopnycom u3 ctanen 12X18HITII,
12X18H10T, ¢ aBymsa kabenbHbiMM BBOAamu Tuna D18 ¢ repmeTM3npoBaHHbIM YCTPONCTBOM
KpenneHnss GpPOHMPOBaHHOrO kabens C HapyxHbIM guameTpoM A0 21 MM, C yCTPOWCTBOM
KpenneHns B pedepByape B Buae dnaHua yctaHoBoyHoro dn.E-150-25 ns ctanm 12X18H10T,
B3PbIBO3ALUMLLEHHOTO WCMOMHEHWs, C nNpedenaMy [OOoMycKaeMoW OCHOBHOW abComnoTHOM
MOrpeLHocTM + 2 MM, C BbIXOAHbIM TOKOBbIM curHanom 4 — 20 MA, COBMELLEHHbIM C
undpoBbIM curHanom Ha 6ase npotokona «HART» 1 undpoBbIM curHanom Ha 6a3e npoTokona
«Modbus RTU»:

«CEHC YP2-HX-2D18-YKBKI21—®n.E-150-25-Ex—-2—4/20MA—Modbus».
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NPUNOXEHUE B
(obsi3aTenbHoe)
O6ecne4yeHne B3pbIBO3aLLULLEHHOCTA YPOBHEMepa

B.1 B3pblBO3alMLLEHHOCTL  YpOBHEMEpa B COOTBETCTBMM  C  MapKvMpOBKOM
Ga/Gb Ex d IIB T6..T3 X obecneunBaetca npuUMEHEHWEM B3PbIBO3aWNTLI  BUAa
B3pbIBOHENpoHuuaemasi obonoyvka «d» no FOCT IEC 60079-1 ¢ pasgenuTenbHbIM 31IEMEHTOM
no NOCT 31610.26 » BbLINOSTHEHNEM KOHCTPYKUMM B COOTBETCTBMM C TpeboBaHUsSIMU
FOCT 31610.0.

3Hak «X» B MapKMpoBKe B3pblBO3aLUMTbl YKa3blBA€T Ha creuunarnbHble YCroBUSA
6e30nacHOro NpMMeHeHNs ypoBHemepa:

— nuH3a guanektpudeckas 14  (cm.  pucyHok B.1), gBnsowasncs  4acTblo
pasfgenuTensHoro anemeHTa, usrotoeneHa ua dproponnacrta ®-4 FOCT 10007-80;

— BCTaBka usonupyrowasa 24 (cMm. pucyHok B.1), sBnsawowasca pasgenurenbHbIM
3anemMeHTOoM, n3rotoeneHa us droponnacta ®-4 FOCT 10007-80;

— ynnoTtHuTenbHble Kombua 13 (cM. pucyHok B.1), aBndwwmeca 4acTblo
pasgenuTenbHOro aneMeHTa, W3roTOBMEHbl: U3 pe3nHoBolt cmecn HO-68-1 HTA TY
38.0051166-2015 nnn PC-264-5 TY 2512-009-46521402-2014;

— TemnepaTypHbIA KracCc ypOBHeMepa onpeaensdeTcd TemnepaTypon u3mepsemMon
(KOHTpPONMPYEMOI) 1 OKpY>KatoLLLEN CPpeabl:

MakcumanbHas MakcumarnbHasa TemnepaTtypa okpyxarowen cpegbl
TemnepaTypHbIii | TemmepaTtypa MPY MaKCUMarbHOA npu TemnepaType
Knacc n3mepsiemMo Temneparype n3MmepsemMon cpeapbl 4o
cpeael n3mMepsieMoi cpefpl 80 °C BkNOYMTENBHO
T6 (85 °C) 75 °C 75 °C 75 °C
T5 (100 °C) 90 °C 80 °C 85 °C
T4 (135 °C) 125 °C 75.°C 85 °C
T3 (200 °C) 190 °C 65 °C 85 °C
Mpumevanne — T[pu Temnepatype u3mepsiemMon cpedbl ceBbile 80 °C  Heobxoaumo

MCMomnb30BaTh BCTABKY M30NMpYtoLLyto 24 (CM. pucyHok B.1).

— kabenbHble BBOAbI 32 WCKIIOYEHWMEM BapUaHTOB WCMOMHEHUSA C YCTPOWCTBOM
KpenneHnss BpoHUpoBaHHOrO kaberns, MoryT He obecnevyvBaTb HEOOXOAMMOro 3akpenneHusi
kabens, notpebutens pomkeH obecneunTb agekBaTHOE [OMOMHUTENBHOE 3akpenneHune
kabensa Ansa npeaoTBpalleHns pacTarMBaroLLMX YCUITUA U CKPYYMBaHWUIA.

B.2 B3pblBO3aLWMLLEHHOCTL YpOBHEMEpA [OCTUraeTcd 3a CYET 3akiloyeHus ero
3MNEeKTPUYECKNX Lenerd BO  B3PbIBOHEMNPOHMLAEMYK  MeTannuMyeckyto  00O0Mnoyky no
FOCT IEC 60079-1.

O6onoyka MMeeT BbICOKYHD CTEMNeHb MEXaHMYECKOW MNPOYHOCTW, BbIAEPXKUBAET
JaBneHve B3pblBAa W WCKMNOYAeT nepefdadvy B3pbiBa B OKpyXawllylo — cpeay.
B3pbIBOyCTONYMBOCTE 06OMNOYKU NPOBEPSETCS NPU U3TOTOBIIEHUN UCTLITAHUAMU N3OBLITOYHBIM
nasnennem 1 MlMa.

B3pbiBOHENPOHMUAeMOCTE 060MoYkM obecneynBaeTcs WCMONHEHWEM AeTaneh u ux
coeavHeHneM ¢ cobntogeHnem napaMmeTpoB B3pbiBo3awwmTel no FOCT IEC 60079-1.

ConpspkeHust getanen, obecneyvBaloLMX B3pbiBO3aWMTy Buaa «d», nokasaHbl Ha
YyepTexe CPeAcCTB B3pblBO3aLuUThl, 0603HA4YEHbI CNOBOM «B3pbiB» C ykazaHWeMm napameTpoB
B3pbIBO3aLUUTLI (CM. pUcyHOK B.1).

Ha noBepxHoCTsiX, 0603Ha4YeHHbIX «B3pbiB», He gonyckatoTcs 3abOWHbI, TPELUMHbI U
apyrve pedpektol. B pe3bboBbiX coeguHEHWAX [OOMKHO OblTb He MeHee 5 nomHbIX
HenoBpeXAeHHbIX BUTKOB B 3aLenfeHnu.
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KpenexHble getann o60no4kn npegoxpaHeHbl 0T CaMOOTBUHYMBAHNS, U3TOTOBIEHbI U3
KOPPO3VNOHHOCTOMKOW CTanu Unn MMerT aHTUKOPPO3NOHHOE MOKPbITUE.

[etanu usrotoBneHHsle M3 ctanu mapok 20 u 09I2C, umeroT 3alumMTHOE MOKpbITUE
LI6.xp., aetanu us cnnasa AK74 (AJ19) numeloT 3alimMTHOE NOKPbITUE X1M.OKC.3.

[eTtanun kabenbHbIX BBOAOB U3roToBreHHble u3 cnasa J1IC59-1 n na cranu 14X17H2 nnu
AlS| 431, nmetoT ranbBaHMYeckoe NokpbiTUe Xum.H6.TB.

Oetanu: kopnyc 1, Kpbiwka 2, n3rotoBneHHble n3 cnnasa AK74 (AN9), umeloT Ha
Hapy>xHOM  MOBEPXHOCTWM  3alUMTHOE  MNONMadUPHOE  MOPOLUKOBOE  MOKpbiTMe. [OnA
npenoTBpalleHnss obpa3oBaHWst 3apsiga CTaTUYECKOro 3MeKkTpuyecTBa TOSMWMHA LaHHOro
NOKPbITUSA He NpeBbIWaeT 1 Mm.

B.3 O6onoyka wumeeT cTeneHb 3aWMTbl OT BHELWHMX Bo3gencteun [P66 no
FOCT 14254. TepmeTuyHOCTb 06GONoOYkM obGecrneynmBaeTcs repMETUYHOCTBIO KabernbHbIX
BBOJOB 8 U MPUMEHEHMEM YMIOTHUTENbHbLIX Konew, 13 B KpbiLLKke 2 1 BTYyrke 3.

B.4 B3pblBOHENPOHNL@GEMOCTL U FEepMETUYHOCTb KabenbHbIX BBOAOB [AOCTUraeTcs
obxatnem msonauMmn kabens KonbLOM YMMOTHUTENbHbIM 41, MaTepuan KOTOpOro CToek K
BO3[EVCTBUIO OKPYXKaloLLien cpeapbl B YCINOBUSX IKCMNyaTaumu.

KabenbHbll BBOJ, D12 KOMMMeKTyeTcs KonbLamm YMAOTHUTENbHBIMMU,
npegHasHayYeHHbIMU ANS YNNoTHEHWS Kabensa Kpyrnoro ce4YeHusl C HapyXHbiM AMamMeTpoMm oT 5
0o 8 mm, ot 8 go 10 mm 1 ot 10 fo 12 mm. KabenbHbin BBog D18 komnnekTyeTcst Konbuamm
YNAOTHUTENbHBIMW, NPeAHa3HaYeHHbIMWU ANs  YNIOTHEHUA Kabens Kpyrrnoro cevyeHuss ¢
HapyxHbIM AnameTpom oT 12 o 14 mm, ot 14 go 16 mm 1 ot 16 go 18 mm.

Ovnana3oH OnameTpoB [AOMyLleHHbIX Kk BBOAY kabenen ykasblBaeTCsi Ha TOPLEBON
NMOBEPXHOCTM Konblia. YPOBHEMEpP [OMKEH 3KCrryaTupoBaTbCA C KabenbHbIMM BBOZAMM
npeanpuaTUS - U3rOTOBUTENS UM C ApYrMy KabenbHbIMU BBOAAMMU, KOTOpble obecnevmBaioT
3aWmuTy BMAa B3pbIBOHEMNPOHMLI@aeMas obonoyka «d», ypoBEHb B3pbiBO3awmuThl 1, nogrpynny
IIB, cTeneHb 3aWwmTbl 060M104kN He HXe IPB6 1 nmetoT paboyunin TemnepaTypHbI AnanasoH He
MeHee Yyem oT MmuHyc 50 go 85 °C.

B.5 PaspenuteneHbii anemeHT no NOCT 31610.26 obpasyetca getanavum 3, 4, 12, 13,
14, 25, 26, 27 nnn 24 n obecnevynBaeT:

— npegoTBpalleHe pacnpoCTpaHeHUs B3PbIBOOMACHOV ra3oBou cpefbl M3 30Hbl 0 1
BO3HUKHOBEHUS B3PbIBOOMACHOW Cpebl B NpurieratLen 3oHe 1;

— npefoTBpalleHe pacnpoCcTpaHeHUsl nnameHn B 3oHy 0 B crnyyae BocCMrameHeHus
B3pbIBOOMNACHOW ra3oBOW Cpespl B NpuneratoLLen 30He 1;

— [OCTaTO4HOE repMeTUYHOE CoeanHeHNe ypoBHeEMEpPa 1 pedepsyapa (IP67).

B.6 YpoBHemep UMEEeT HapyXHbli W BHYTPEHHUWN 3aXuUM 3a3emrieHus. BHyTpeHHui
3aXUM 3a3eMIIEHUS PACMONOXEeH BMECTE C APYIMMU 3aXuMamun Ansi NOAKITHYEHUS BHELUHUX
uenen.

B.7 MakcumanbHas nnowiagb NpoekunM HEMETaNIMYECKON YacTu YPOBHEMEpPA — JINH3bI
auanektpuyeckon 14, obpamneHHom 3a3eMreHHbIMU BTYNKOM 3 1 0601MOoN 4 , BbINONTHEHHbBIMY
13 NpoBOASLLMX MaTepmanos, He npesbiwaeT 10000 MMm? (cm. pucyHok B.1).

MakcumanbHas nnowanb NpPoekuMM HeMEeTannUYeckon 4acTu ypoBHeEMepa — BCTaBKU
usonupyroulenn 24, obpamneHHon 3a3zemMreHHbIMU hraHueM ypoBHemepa 12 M OTBETHbIM
dnaHuem pesepByapa, CO CTOPOHbI 30HbI 0 He npeBbiwaeT 10000 MmZ, co CTOPOHbLI 30HbI 1 He
npes.biwaeT 40000 MM (cm. pucyHok B.1).

B.8 MakcumanbHas TemnepaTtypa BHELUHEN MOBEPXHOCTM YypOBHEMEpa He MpeBbIAeT
TpeboBanun TOCT 31610.0 (IEC 60079-0:2011) ans obopynoBaHus TeMnepaTypHOW rpynmbl
T6...T3.

B.9 Noporoeas MOLWHOCTb BbICOKOYACTOTHLIX M3My4YeHui He npesblwaeT 3,5 BT.

B.10 Ha kopnyce ypoBHemepa mmeeTcst Tabnuuka 9 ¢ MapKUMpOBKOW, BbIMNONTHEHHON B
cootBeTcTBMUM ¢ 1.5.1. Tabnuuka cofepxuT npegynpexgawllyo Haanucb «OTKpbIBaTb,
OTKMIOYMB nuTaHue!» u unHdopmauuoHHyto Hagnuck «Pesbba nog kabenbHble BBOAbI,
M25x1,5».
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NPUNOXEHUE I
(o6s3aTenbHoe)
Tunbl yCTPONCTB KpenneHUs ypoBHeMepa

.1 YpoBHemepbl n3rotasnuaaTcs ¢ hnaHLeBbIMU YCTPONCTBAMM KPENNEHUS.

[ns ypoBHeMepoB, WCMofb3yeMblX Mpu TemrnepaTtype KOHTPONnMpyemou cpedbl, He
npeebiwatowert 80°C, n3rotaBnuBalTCs crieqyoLlmne TUnbl YCTPOWCTBA KpenneHus:

a) PnaHueBble YCTPOWCTBA KpPEMNfeHUss C NpUCOEAVMHUTENBHBIMU pasmepamu,
pasMepamMu 1 UCNOMHEHUAMNW YNINOTHUTENBHBIX MoBepxHocTen no FTOCT 33259.

[daHHble ycTpoWcTBa KpenmneHus wusrotasnueatotcs w3 crann  12X18H10T,
npegHasHayeHbl AN pe3epByapos, paboTtaowmx nog AasneHnem o 2,5 MlMa.

CTpyKTypa ycnoBHoro o6o3HaveHus npun 3akase:

®n.A-DN-PN,

roae A — BapuaHT UCMOSNHEHUs YNNOTHUTENbHOW noBepxHocTu (BykBa B COOTBETCTBUM C
FOCT 33259);

DN — HOMVHarnbHbIN gnameTp, MM;

PN — HoMmunHanbHoe gaBnexHue, Krc/om?.

Mpn BbIGOpE [aHHOrO YCTPOMCTBA KPEmnseHusi HeobXOAMMO Y4YuTbIBaTb, YTO
HOMWHanNbHbBIN uameTp OTBETHOro chrnaHLa, YCTaHOBMEHHOro Ha pe3epByape, AOMKeH ObiTb
He meHee 100 mm.

TunoBble YyCTPOWCTBA KpenneHus ypoBHEMepa npusefeHbl B Tabnvue .1, Ha pucyHke

r.1.
Tabnuua .1
O603HavyeHne D,vm | D1, Mmm | D4, Mmm | d, MM n h1, mm | b, Mmm
®n.E-100-25 230 190 149 22 8 4 25,5
®n.E-150-25 300 250 203 26 8 4 25,5
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6) ®naHueBble YCTPOWCTBA KPEMNEHUS C TOHKOCTEHHbIM (hbrlaHLEM MPOU3BONbHBIX
pa3MepoB, ykasblBaeMbIX B 0603Ha4YeHUM (CM. pUCYHOK I.2).

[ ]

oL/
iy

¢d
n oT..

L |

PucyHok I".2

[daHHble ycTpoWcTBa KpenrneHus usrotaBnvsaloTcsd U3  cranu  12X18H10T,
NPUMEHSIOTCA ANsi pe3epByapoB 0e3 AaBneHus.
CTpyKTypa ycnoBHOro 06o3Ha4yeHs Mpy 3akase:

®n.DD, DnDn, nn, dd, hh,

rae D — HapyxHbIn gnameTp craHua, Mv;

Dn — gnameTp Mo LieHTPaM KpenexHbix OTBEPCTUM, MM;

N — KONMYECTBO OTBEPCTUM;

d — anameTp OTBEPCTUN, MM;

h — BbicoTa chnaHua, mm.

Mpu BbIGOpe [OaHHOrO YCTPOWCTBA KpensieHnss HeobXogumo y4YuTbiBaTb, 4TO B
OTBETHOM cpriaHLie OTBEPCTUE MOL, YCTAHOBKY YPOBHEMEPA AOMKHO ObITh HE MeHee 100 mMm.

I".2 Mpu ncnonb3oBaHyM ypoBHEMEpPa npw Temnepartype cpedbi cebiwe 80 °C gormkHa
NPUMEHATBCA BCTaBKa M30Mupylollasi, npyM 3TOM YpOBHEMEpPbl C BCTaBKOM W30NUPYHOLLEN
OOIMKHbI YCTaHaBNMBATLCA Ha pe3epByapbl 6e3 faBneHus.

Ona obecneyeHns yCTaHOBKM BCTaBKU U3OMMPYHOLLEA YPOBHEMEP U3roTaBMMBaETCS C
yCcTponcTBOM kpenneHus B Buae dnaHua 100-25-01-1-F-Ct 12X18H10T-1V no TOCT 33259
(ycnoBHoe o6o03HayeHue npu 3akase: ®n.F-100-25) (cm. pucyHok [.3), mpu 3TOM Ha
pesepByape OOMMKeH ObITb YCTAaHOBMNEH TaKoW e, OTBETHbIV hnaHel.

Mpu MoHTaxe ypoBHeMepa BCTaBka usonupytowas 1 saxumaetcs mexay cdnaHuem 9
ypoBHEMEpa U OTBeTHbIM praHuem 11 pesepByapa C MPUMEHEHMEM YMIOTHUTENbLHOIO
konbua 10 M KpenexHoro Habopa M3 KOMMMEKTa MOCTAaBKUM ypOBHEMEpA Takum obpasom,
YTOObI YNNOTHUTENBHAsA MOBEPXHOCTb BCTaBKW M3oNupylowwen 1 ¢ NpoToYKon (KaHaBKOW) Nop,
ynnoTHuTenbHoe konbLo 10 6bino co cTopoHsl hnaHua 9 ypoBHemMepa (CM. pUCYHOK I.4).

KpenexHbli Habop cOCTOUT 13 M3oNATOpoB 2, wnunek 3, wanbd 4 — 6, raek 7,8. Mpu
3TOM repMeTu3auus 1 U3onsiums ypoBHeEMepa OT BHYTpEHHEro o6bemMa pesepByapa, a Takke
repMmeTu3aumsa pesepByapa obecnedmBaeTcsi BCTaBKOW M3onupytoLen 1.

Ons wvckntodeHnss pedopMauuy BCTABKM U30MUPYIOLLEN, 3aTsbkka raek [A0ImkHa
BbIMNOMHATLCS PAaBHOMEPHO [0 CXOXAEHMSI YCUKOB MPYXMHHBLIX LWanb no BbicOTe Lwanbbl n
[OMONHUTENbHO Ha nomn-obopoTa.
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$110 max

1 — BctaBka wmsonuvpyrowas (cdptoponnact ®-4 TOCT 10007-80); 2 — wusonsTop
(nonuamug MA6 TY 6-05-988-87); 3 — wnunbka (ctanb 12X18H10T); 4 — waiiba
(ctanb 12X18H10T); 5 — wawba 12 A4 DIN 127; 6 — wanba 20 A4 DIN 127; 7 — raiika
M12 A4 DIN 934; 8 — raika M20 A4 DIN 934; 9 ycTponCTBO KpenneHust ypoBHEMEDPaA;
10 — konbuo ynnoTHuTenbHoe 140-145-36-2 (HO-68-1 HTA TY 38.0051166-2015);
11 — oTBeTHBIV hnaHew pe3epByapa J

PucyHok I.4
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4 Tlo 3aka3y BO3MOXHOIO W3rOTOBfIEHWE OTBETHOro dnaHuya Aans natpybka
pesepByapa unu natpybka ¢ 0TBETHbIM PnaHLEeM Unm Apyrux yCTPOUCTB KpeneHus.

Mpn 3akase oTBeTHbIA naHey unu naTpybok ¢ OTBETHbIM (brnaHLUeM ykasblBaloTCH
OTOEeNbHON CTPOKOW
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NPUNOXEHUE [
(obs3aTenbHoe)
FaGapuTHbie U yCTaHOBOYHbIE pa3Mepbl ypoBHeMepa

0.1 MabapuTtHble 1 npucoeguHUTENbHbIE pasMepbl ypOBHEMepa OonpenenstoTcs
BapnaHTOM UCMOMHEHUS YPOBHEMEPA U TUMOM YCTPONCTBA KpenneHus.

[.2 FabapuTHble pa3mepbl ypoBHeMepa 6e3 BCTaBKM W30NMPYOLLEN MpvBEAeHbl Ha
pucyHke [1.1. MabapuTHble pa3Mepbl ypoBHEMEpPA C BCTaBKOW U3ONMPYIOLLEN NpUBEAEHbI Ha

pucyHke [.2.
[.3 MabapuTtHble U NpucoeanHUTENbHbIE pa3Mepbl YpOBHEMEpPA, onpeaensiemble ero

YCTPOWCTBOM KpENneHus, NpMBeaeHbl B NpunoxeHum I.

[ ]

270 max

VAR EERVE
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162 max
\
© |
(@]
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e

PucyHok .1
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270 max
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PucyHok [1.2
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NMPUNOXEHWUE E
(cnpaBouHoe)
BapuaHTbI KabenbHbLIX BEOAOB ypoBHeMepa

E.1 KabenbHble BBOAbBI, M3roTaBnMBaemble MO yMon4yaHuio (CM. pucyHok E.1, a),
copepxaT KonbLo YNnoTHUTENbHOE 1, BTYNKY HAXMMHYI0 2, BTYNKY pe3bboByto 3, 3arnyLuky 4.

n o
1 8 7 4 10

f -
k

a) kabenbHbIV BBOA, BapuaHT r) kabenbHbIN BBOA C
Mo YMOSYaHuio

repMeTU3NPOBaHHbIM YCTPOWCTBOM
KpenneHus 6poHMpPOBaHHOIO kabens

(YKBKT)
1 2 5 4 6 1 2 5 4
[ = /
6) kabenbHbIM BBOA C YCTPOVICTBOM A) KabenbHbIN BBOA C yCTPONCTBOM
Kpennenust metannopykasa (YKM) kpenneHns Tpy6bl (YKT)

1 3 7 4
A

B) kabenbHbI BBOA C YCTPONCTBOM
KpenneHnst GpoHnpoBaHHoro kabenst (YKBK)

1 — KOMnbLO YNMOTHUTENBHOE; 2 — BTYIKa HaXXUMHasi; 3 — BTyrka pe3bboBas;
4 — 3arnywka; 5 — BTynka pesbboBas YKM; 6 — kpenéxHoii anemeHT YKM;
7 — BTynkn YKBK; 8 — BTynka pesbboBas YKBKI; 9 — konbuo ynnotHutensHoe YKBKT;
10 — wawba YKBKI
PucyHok E.1
Kaxxgbi kabenbHbI BBOA, KOMMIEKTYETCA TPEMS KOfbLaMu ynnoTHUTENbHbIMU. OAHO
KOMbLO yCTaHaBNUBaeTCs B KabenbHbI BBOA, ABA APYrMX BXOAAT B KOMMIEKT MOHTAXHbBIX
yacTten ypoBHemepa (cm. 1.3.1). Kaxgoe konbLO MMeeT CBOW [uanasoH [uMamMeTpoB
OOMyLIEHHbIX K BBOOY B HWUX kabernen. 3TOT Auana3oH YyKas3biBaeTCsl Ha TOpLEBOM

NOBEPXHOCTU KoJibLa.
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KabenbHbli BBO[, D12 KOMMIeKTyeTca KonbLamm YNNOTHUTENBHbLIMMU,
npeaHasHa4YeHHbIMU Ons YNIoTHEHUs1 Kabensi Kpyrmoro CeYeHUs C Hapy>XHbIM AMamMeTpoM OT
5 00 8 MM, oT 8 o 10 mm 1 oT 10 go 12 MM. KabenbHbii BBog D18 KoMNnekTyeTcs konbLamu
YMNMOTHUTENbHLIMW, MNPeAHa3Ha4YeHHbIMU Anst YNNOTHEHUS kabens Kpyrroro ceyeHus ¢
Hapy>xHbIM AnameTpom oT 12 o 14 mm, ot 14 fo 16 mm 1 ot 16 4o 18 mMm.

Mpumevanne — [Onsi BapuaHTa WCMOSIHEHWUSI KabenbHOro BBOAA C YCTPOWCTBOM KpenneHus
6poHnpoBaHHoro kabens (YKBK, YKBKI') Bbileyka3aHHble pa3Mepbl OTHOCATCS K AvameTpy kabens 6e3
OpoHM.

Mo 3aka3y MoOryT m3roTaBnMBaTbCs BapuaHTbl MCMOMHEHUs KabenbHbiX BBOOOB C
YCTPOWCTBOM KpenneHus MeTannopykaBa (oanee no Tekcty — YKM), ¢ ycTponcTtsom
KpenneHnss 6poHupoBaHHOro kabens (ganee no Tekcty — YKBK), ¢ repMeTnsnpoBaHHbIM
YCTPOWCTBOM KpenneHus OpoHupoBaHHoro kabensa (manee no Tekcty — YKBKI) n
YCTPOWCTBOM KpenneHus Tpybbl (ganee no tekcty — YKT).

E.2 BapunaHTbl ncnonHeHus kabenbHbix BBogos ¢ YKM cogepxat BTynky pe3bboByto 5
C pe3bboVi nod KpenéxHblh anemMeHT 6, B KOTOPOM (UKCMpyeTca MeTannopykas
(cm. pucyHok E.1, 6). KabenbHbin BBog D12 umeet BapuaHTbl ncnonHenns YKM10, YKM12,
YKM15, YKM20 ansa kpenneHus meTtansnopykasa ¢ BHyTpeHHuM auvameTtpom 10, 12, 15 n 20
cooTBeTCTBEHHO. KabenbHbit BBoA D18 umeeTt BapuaHT ucnonHeHns YKM20 ons kpenneHus
MeTannopykasa C BHyTPeHHUM gnameTpomM 20 Mm.

E.3 BapuaHTtbl ucnonHeHus kabenbHelx BBogoB ¢ YKBK copepxat BTynku 7
(cm. pucyHok E.1, B). ®ukcauma 6poHu kabensi ocyllecTBnsieTcs Mexagy BTynkamu 7 npu
HaBopaymBaHuM BTYNkn pe3bboBon 3. KabenbHbii BBOA D12 MmeeT BapuaHT WCMOMHEHWS
YKBK16 ans kpenneHus OGpoHvpoBaHHOro kabens ¢ HapyXHbiM gnametpom Ao 16 mm.
KaGenbHbii BBOg D18 nmeet BapuaHT ncnonHeHns YKBK21 onsa kpennexHus 6poHMpoBaHHOroO
kabensi ¢ HapyXHblM AuameTpoMm Ao 21 mm. BapuaHTbl MCNOMHEHUs KabenbHbIX BBOAOB C
YKBK obecneunBaloT HagexHoe anekTpuyeckoe coenmHeHue OpoHn kabens ¢ Koprnycom
ypOBHeMepa.

E.4 BapuaHTtbl ucnonHeHuss kabenbHbix BBogoB ¢ YKBKI (cm. pucyHok E.1, )
copepxaT BTynku 7 Ansa dukcaumn 6poHu kabens npyu HaBopa4nBaHuM BTYNKU pe3bboBon 8,
a Takke KomnbLuo ynnoTHuTensHoe 9, wanby 10 1 BTynKy pe3bboByto 3 Ansi repmetusauum no
obornoyke kabensa. JaHHbIN BapuaHT kabGenbHOro BBOAA KOMMIEKTYETCS OBYMS KObLAMU
ynnoTHutenbHbeiM1 9. OOHO KOMbLO YyCTaHaBNMBaeTCs B kKabenbHbI BBOA, APYroe BXOAUT B
KOMMNMNEKT MOHTaXHbIX YacTen ypoBHeMepa (cm. 1.3.1). Kaxxgoe KonbLo nmeeT CBOW AvanasoH
[OMYCTUMBIX HaPYXXHbIX AMAMETPOB MOHTMpyemoro kabens. KabenoHein Beog D12 umeer
BapuaHT ucnonHeHms YKBKIM6 ans kpenneHuss 6poHMpoBaHHOro kabens ¢ AMaMeTpom no
6poHe 00 16 MM M HapyXHbIM auameTpoM oT 10 go 15 MM nnm ot 14 go 19 mm. KabenbHbiii
BBog D18 nmeet BapuaHT ncnonHennss YKBKIM21 gns kpenneHunss 6poHMpoBaHHOro kabens ¢
anameTpom no 6poHe Ao 21 MM M HapyxHbIM guameTtpom ot 15 go 20 mm wnm ot 19 go
24 mm. BapuaHTtbl ucnonHeHus kabenbHbix BBOAOB ¢ YKBKIT ob6ecneumBalot HagexHoe
anekTpu4eckoe coeamHeHne 6poHu kabens ¢ KOpnycom ypoBHeMmepa.

E.5 BapuaHTbl MCnonHeHnss kabenbHbIX BBOAOB C YCTPOWCTBOM KpenneHus Tpyobl
cofepxaT BTYNKY pe3bboByto 5 ¢ BHYTpeHHeln pe3bbor nog KpenneHne Tpyobl (CM. PUCYHOK
E.1, n). KabenbHbii BBOg D12 nmeet BapuaHT ucnonHeHuss YKT1/2 gns kpennenus Tpybbl ¢
HapyxHoln pe3bbort G 1/2. KabenbHbii BBog D18 mmeeT BapuaHT ucnonHenus YKT3/4 ans
KpenneHus TpyObl C HapyxHoW pe3bbon G 3/4.

E.6 MeTannuyeckue anemeHTbl kabenbHOro BBOAa AN BapuaHTa WCMNONHEHUS!
Koprnyca ypOBHeMepa Mo yMOM4YaHuto msrotaBnusatoTca us cranen 12X18H10T, 14X17H2,
AISI 431, AlISI 321, AISI 304 wnu natyHn J1IC59-1 ¢ ranbBaHn4Yeckum nokpbitnem Xum.H6.7B.,
ansa BapuaHTa mcnonHenns kopnyca HX n3 cranen 12X18H10T, 14X17H2, AISI 431, AISI
321, AISI 304.
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NPUNOXEHUE X
(obs3aTenbHoe)
KanubpoBka ypoBHemepa

K.1 Obwme cBepgeHuns

KannbpoBka ypoBHeMepa MO3BOMSIET WCKMYUTb AOMOSMHUTENbHY MNOrPeLUHOCTb,
CBSA3aHHYH0 C BpPEMEHHbIM YXOOOM MapamMeTpoB Orioka 3MeKTPOHHOro B pesynbTarte
€CTECTBEHHOIO CTapeHUs ero aneMeHTHol 6a3sbl B TeYeHNe cpoka Ccrny0bl ypoBHEMepa.

KannbpoBka ypoBHeMepa OCyLLECTBMSETCS N0 ABYM KanvMbOpOBOYHbLIM TOYKaM:

— BnkHen KanMbpoBOYHON TOYKE, COOTBETCTBYHOLLENA MUHUMANbHOMY U3MEpPSEMOMY
paccToAHMIO dmin YKa3aHHOMY B MacrnopTe ypoBHEMepa;

— AanbHen KannbpoBOYHOWM TOYKE, COOTBETCTBYHOLLEN MakCUMarbHOMY M3MEepPAEMOMY
paccToAHMIO dmax YKa3aHHOMY B nacnopTte ypoBHemepa.

Mpn npoBepeHun kannbpoBkM B ypoBHEMEPE OO0MKHbI OblTb YCTAHOBMEHbI 3HAYEHUSA
napameTpoB Efn, tf u P (cM. 1.4.6) B cOOTBETCTBUM C (paKTUHECKMMU YCITOBUSMU NPOBEAEHMUS
KannbpoBku.

Mpun npoBegeHnn kanuOpoOBKM YpPOBHEMEepa [OMXKHbl  cobmopatbcss  Mepbl
6e3onacHocTn, ykasaHHble B 2.1, n TpeboBaHusi 6e30nacHOCTM COrMacHO YTBEPXAEHHOW
METOAUKE NMOBEPKMU.

VMcnonb3yemble npu npoBeaeHun KannbpoBKM ypoBHEMepa CPeacTBa M3MEpeHun u
obopynoBaHMe [OMKHbI COOTBETCTBOBATb CPEACTBAM MOBEPKM COMMaCHO YTBEPXKAEHHOM
METOAUKE NMOBEPKMU.

MopknioyeHne ypoBHeMepa Kk annapaType cbopa AaHHbIX UAW FIMHWW NUTaHWUSA-CBA3U
unn TokoBoMy Bbixody 4 — 20 MA [OKHO OCYLLECTBRATLCA COFMacHO YTBEPXOEHHON
MEeTOAMKE MOBEPKM.

YcnoBus npoBeAeHUs KanubpoBKM [OIMKHbI COOTBETCTBOBATb YCIIOBWSIM MOBEPKU
COrnacHo yTBepXaeHHON MeTOANKE MOBEPKN.

X.2 Nopspok npoBegeHUsA KannbpoBKU YypOBHEMEpPa

KannGpoBka ypoBHeMepa ocyLlecTBAsSeTCA cneayLmm obpasom:

— MNoproToBbTE YPOBHEMEDP K UCMOML30BaHNKO B COOTBETCTBUM € 2.3 U YTBEPXKOEHHON
METOAMNKON MOBEPKM.

— OTkntovmTe BroknpoBKy B cooTBeTcTBUM € U.16, K.14 nnu J1.8 n BbinonHUTE nepexos
Ha paboTy C ypoBHEM JocTyna agMuHucTpaTop B cootBeTcTBUM € M.15, K.13 nnn 11.8.

— BbinonHute BBOA KOMaHAbl 213 B cootBeTcTBUM C¢ WN.11, K.10 nnn 11.4.

— YcTaHOBWUTE 3HAYeHVEe YPOBHSi, COOTBETCTBYHOLLEE OnMKHEN KanmbpoBOYHOW TOYKE
(cm. 2K.1).

— Bbinonnute BBOA KOMaHAbl 1 B cootBeTcTBMM € .11, K.10 unn J1.4.

— YcTaHOBUTE 3HAYeHMEe YPOBHSl, COOTBETCTBYHLLEE AarnbHEN KannMbpOBOYHON TOUKe
(cm. 2K.1).

— BbinonHuTte BBOA KoMaHabl 2 B cootBeTcTBUM ¢ L.11, K.10 unu J1.4.

— BbinonHute BBOA KOMaHabl 213 B cooTtBeTcTBUM € WN.11, K.10 nnu J1.4.

— [Ons ypoBHemepa C TOKOBbIM curHariom 4 — 20 MA BbINONMHUTE MNOACTPOMNKY
BbIXOHOrO TOKOBOrO curHana B cootsetcteum ¢ J1.10.
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NMPUNOXEHUE U
(o6s3aTenbHoe)
Pa6oTa c ypoBHemepom no npotokony «CEHC»

M.1 O6wiune cBegeHun

Pa6ota c ypoBHemepom no wuHTepdernicy nuHum «CEHC» ocyuwlecTtBnsietcs, B
OCHOBHOM, Yepes3 nokasblBaloluMe W curHanmsmpytowme npubopsl Tuna MC-K, BC-K wnm
NoCpeACTBOM MepPCOHaNbHOrO KomnbloTepa ¢ npuMmeHeHnem agantepoB JIMH-RS232, JINMH-
USB 1 cooTBeTCTBYIOLLErO NporpaMMHoro obecneyeHus.

MoapobHoe onucaHve nopsgka paboTbl C MOKa3bIBAWMUMU U CUrHANU3NPYOLWMMM
npubopamn TMna MC-K, BC-K npuBegeHo B COOTBETCTBYHOLLMX pykoBoacTBax Mo
aKcnnyatauuu.

Pa6ota c ypoBHeMepoMm 4epe3 nepcoHanbHbI KOMMblOTEp obecneunBaeTcs
nporpammonn «<APM CW CEHC», a HacTpoiika — nporpammon «HacTponka AaTyukoB U
BTOPUYHBLIX Mpubopos». [logpobHoe onucaHne nopsigka paboTbl C  MCMOSb30BaHWEM
nepcoHanbHOro KomrnbloTepa M MporpaMm NpYMBELEHO B COOTBETCTBYIOLMX PYKOBOACTBAX
none3oBaTens.

[anee npuBogutca Mopsgok paboTbl U HACTPOWKM YpPOBHEMEPA C UCMOMb30BaHMEM
nokasbiBaloWnx M curHanuavpyowmux npubopos tuna MC-K, BC-K (ganee no Tekcty
CurHanmaarop).

PaboTta ¢ ypoBHeMepoM OCYyLLECTBNSAETCA C MOMOLLbLIO KHOMOK CUMrHanusaTopa, npu
3TOM Ha ero Tabno BbLIBOAUTCHA COOTBETCTBYHOWAA nHdopmaums. MNpn pabote pasnuyaetcs
KpaTKOBPEMEHHOEe (ANUTENbHOCTbIO MeHee 1 cekyHAbl) W OfWTenbHOe HaxaTue KHOMOK
curHanmaaTopa.

B paboyem pexumMe npu MPOCMOTPe MapaMeTpoB Nepexod OT O4HOro napameTpa K
OPYroMy OCyLLEeCTBMAETCS KpaTKOBPEMEHHBIM HaXaTuem NpaBOW KHOMKW curHanusatopa, a
nepexod K MPOCMOTPY MapameTpoB crnegytowero yctpoictBa «CEHC» ocywecTtBnsietcs
ONUTENBbHBIM UMW KPaTKOBPEMEHHBIM HaXkaTueMm NEBOW KHOMKWU CrrHanmaartopa.

MepemelleHne No nyHKTaM MeHI0 OCYLLECTBRSETCS cneaytolemM obpasom:

— TeKyLMIn NyHKT MeHo oTobpaxkaeTca Ha Tabno curHanusartopa.

— [llepexog Kk cnegywowiemMy wnv npenbiaywemy MyHKTY MEHI OCyLeCTBnAeTcs
KpaTKOBPEMEHHbIM HaXKaTvem NPaBon MW NeBOK KHOMKN CUrHanuaaTopa.

— Bblbop Tekyllero myHkTa MeHl (BXOA) OCYLUEeCTBSeTCS ANUTENbHbIM HaxaTuem
npaBoW KHOMKK CUrHanu3aTopa.

— BbICTpBIV BbIXOA4 M3 MEHI0, Tekyllero nyHKTa MeHio 6e3 coxpaHeHus usmeHeHwi
OCYLLECTBNSETCS OQHOBPEMEHHbBIM HaXkaTMeM NEBOW U MPaBoWv KHOMOK curHanusatopa.

— BbIxog 13 MeHo, TEKyLLIEro NyHKTa MEHI0 OCYLLLECTBMSETCS criedyowmm o6pasom:

— KpaTkoBpeMeHHbIMU HaXxaTUSAMK Ha MpaByl KHOMKY HEeOOXOAMMO mepenTn K
nyHkty, noanyHkty End. Ecnn B paHee BbIOpaHHbIX NOAMYHKTax MeEHK Obinu
npousseaeHbl kakne-nnbo N3MeHeHNs!, TO NpU KpaTKOBPEMEHHOM HaXaTuu Ha npasyio
KHOMKY curHanmaaTopa Ha ero Tabno otobpasnTcst 3anpoc — SAV.? (CoxpaHuTb?).

— [OnuTenbHoe HaxaTue Ha MpaByld KHOMKY CUrHanmu3aTopa ocyLlecTBnseT
BbIXO4 C COXpPaHeHMeM M3MeHeHWI, Npu 3ToM Ha Tabno npubopa nocrneaoBaTenbHO
oTobpasatca coobueHuns — YES (ga), SAVE (coxpaHeHo). Ecnu coobuwerna SAVE He
nocrnegoBarno, TO U3AMEHEHWS HE COXPaHEHBI.

— KpaTkoBpemeHHOe HaXaTue unu OTCYTCTBME HaaTus Ha MNpaBylo KHOMKY
CurHanm3aTopa OcCyLlecTBnseT Bbixod 6e3 COoxpaHeHVWs W3MEHEHWIn, npu 3TOM Ha
Tabno otobpasnTcs coobLieHne — No (He COXPaHEHO).
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Habop agpeca u ApyrMx 4MCnoBblIX MapameTpoB OCYLLECTBASETCH Cneayrowmnm
obpasom:

— lNpn HaGope 4ucnoBbIX NapameTpoB (agpec M Ap.) TeKyWwuid BBOAUMBIA paspsia
mMuraer.

— lMepexon k BBOAY ApPYroro paspsiha, CTapliero unv MnagLliero, ocyLlecTBnseTcs
KpaTKOBPEMEHHbIM HaXxaTMeMm NeBoun Unv npasomn KHoMkx npubopa.

— Npun BBOAE APOBHBIX YNCMOBBIX 3HAYEHUI KPAaTKOBPEMEHHOE HaXaTue NIeBON KHOMKN
curHanuaaTopa npy MuraroLemM KpanHeMm ctapLuem paspsige OCyLeCTBMASeT Nnepexo K BBOAY
MONOXEHNsT pasfgenuTens uenoi n ApobHOW yYacTel — TOYKWM, MPW 3TOM TOYKa HauMHaet
mMuraThb.

— [AnutenbHoe HaxaTue NeBOW WUNM MPaBOW KHOMKW CUrHanusaTopa ocyliecTBnseT
U3MeHeHue 3Ha4YeHus paspsga B GOMbLUYIO UM MEHbLLYIO CTOPOHY U M3MEHSIET MONoXeHne
pasgenuTtens uenown n gpobHom Yacten.

— BBoa oTpuuaTenbHbIX uyucen ocylecTBnseTcs BbIOOPOM 3Haka «—» B KpavHem
cTapLuem paspsge.

— BBoa HabpaHHOrO 4MCNOBOTO 3HAYEHUs! OCYLLECTBIAETCH KPaTKOBPEMEHHbIM
Ha)kaTnem MpaBon KHOMKV Npubopa npu MUratoLLemM KpanHem Mragliem paspsge.

Bbibop napameTpa NyHKTa MEHIO OCYLLECTBAETCSA CrieAyloLmMM obpa3om:

— Tekywee 3HadyeHue BbIGMpaeMoro napameTpa B NMyHKTaX MeHW oTobpaxaeTcs Ha
Tabno curHanm3atopa MuUraHnem.

— [ponucTbiBaHMe 3Ha4YeHU napameTpoB B OAHY WNW  APYryl0  CTOPOHY
OCYLLECTBMSETCS ANUTENbHBLIM HAaXaTueM Ha NEBYIO UKW NPaByo KHOMKY curHanusatopa.

— Bbibop (BBOA) TEKYLLEro 3Ha4YeHVs napaMeTpa OCYyLLEeCTBSAETCS KpaTKOBPEMEHHbIM
Ha)kaTMeM Ha MpaBylo KHOMKY CUrHanuaaTopa.

N.2 NMpocmoTp napameTpoB

MapameTpbl (Noka3aHus ypoBHEMEpPA), KOTOPbIE MOXHO BbIBECTM Ha OTOOpaxeHue B
pexunme namepeHui, npuBeaeHbl B Tabnuue .1,

Tabnvua U.1
Ob6osHaveHue
HavnmeHoBaHue napameTtpa MpumevaHve
napametpa

Tekylliee paccTosiHNe o

d PAccroselnGiepahdl MOBEPXHOCTU KOHTPOMMPYEMOM
cpefbl, N3MepeHHoe
YPOBHEMEPOM
TekyLmn ypoBeHb

h YpoBeHb XnaKocTu (cpeabl), M KOHTpONupyemoWn cpegel,

BbIYMCNEHHbIV YPOBHEMEPOM
TekyLmMn 06 BEM KOHTPONUPYEMOIA
U O6bEM xuakocTn (cpeppbl), M cpefnbl B pesepsyape,
BbIYMCINEHHbBIN YPOBHEMEPOM
TekyLlee npoueHTHoe
3anonHeHne obvéma pesepByapa,
MpoueHTHOe 3anonHeHne 06bEMA BbIYMCIIEHHOE YPOBHEMEPOM
pesepByapa, % (oTHOLWEHNE 06BEMA XKMAOKOCTU K
06BbEMY pesepByapa,
BbIpa)XEHHOE B NPOLeHTax)

%
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N.3 MeHIo GbicTpOro gocryna

CTpyKTypa MeHto ObICTPOro AocTyna NpuBeaeHa Ha pucyHke M.1.

[ ]
Bxop B MeHo 6bicTporo pgoctyna (USEr)
¥
et tSoaavenn [SEui @ 2} c3 H A Hend}
"B oo yhapwanna [HoLdH d | % H U H co HEnd |

End

Bbixoa B pabouni pexum

Mpumeyanne — MMognyHkT d nyHkTa MeHo SEt.u oToGpaxaeTcs TONMbKO B pexume
AMYNALMM.

L |

PucyHok WU.1

Bxog B MeH ObICTPOro A0CTyna OCYLIECTBRSIETCH MpY MNPOCMOTPEe MapaMeTpoB
ONUTENbHBIM HaXaTneM Ha NpaBylo KHOMKY curHanvsaTopa. Mpu aToMm Ha Tabno oTobpasnTcs
o6o3HayeHne meHo USEr n nyHkT meHo SEt.u.

MyHkt meHio SEt.u copepXuT MEeHK YCTaHOBOK Monb3oBaTens, T.e. COOEpXUT
NoANYyHKTbI, COOTBETCTBYHLLME BBOOVMbIM ncxogHbIM - AaHHbIM nnn namepaemMbim
napameTtpam. [MyHKT mMeH SEt.u No3BoOnseT mpu NPOCMOTPE B PeXVMe WU3MEPEHUh unn B
pexvme aMynsuuM MPOMU3BECTU ONEPaTUBHOE U3MEHEHWE COAEPXKALLUUXCS B JAHHOM MEHIO
NCXOAHbIX A@HHbIX, NapaMeTPOB.

Kaxxgomy napameTpy COOTBETCTBYET CBOW MOAMYHKT MeHwo. [lepeyeHb MyHKTOB,
NoANYHKTOB M NapameTpoB MeHI0 GbICTporo AocTyna npuBeaéH B Tabnvue U.2.

Tabnvua M.2
MyHKT MoanyHKT (napameTp) 3Have- | Egu-
e Haumero- rd N MpumeyaHue
3Ha- BaHME 3Ha- HavmeHoBaHue ymon- | uame-
yeHue YyeHune YaHUIO | peHwun
YcrtaHaBnu-
d PacctosHue no BaeTcA B
cpenbl - M pexunve
amMynaumumn
(cm. N.12)
MeHto Hopm. oTHoC.
SEt.u. | YCTaHOBOK AunanekTpuyeckas 0,59
nonb3oBa- C2 NPOHMLAeMoCTb -
4 (BO3AYX) BoicTpast
Tens rasoBow cpeabl
€fn yCTaHOBKa U
npocMoTp
:;%gigag yg ab, 3HayeHus
c3 pea 20 °c
BHYTpY
pesepsyapa tf
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MpogomkeHune Tabnmubl .2

MyHkT MoanyHkT (napameTp) 3nave- | Egu-
Ob6o- O6o- HME NO | HUubI
3Ha- HaBMaﬁjgo' 3Ha- HaunmeHoBaHue ymon- | usme- Mpumesarive
yeHne YyeHne YaHUKO | peHun
SEt.u. ﬁonbsosa- CA AaBneHue BHyTpH 0,1 MMa z OCMOT
pesepByapa P P P
Tens 3Ha4YeHus
d PaccrosiHne go _ M
cpenpl
YpoBeHb
h KUAKOCTU - M
cpegbl .
E:g:_MOTp (cpeas) BbicTpbIv
Hold METpOB B U O61BEM XMaKocTH _ e npocmoTp
epXa- N3MepEHHOro
mﬂp 3HayeHus
[MpoueHTHOE
% 3anorHexme _ %
obbéma
pesepByapa
[lonpaBo4HbIn
& Ko3adppuLmeHT kp Q95073 B

MyHkT meHo SEt.u npegHasHayeH Ang paboTel ypoBHEMEPA B PEXMME IMYNALMM U
onepaTUBHOM HACTPOMKM NapameTpoB B noanyHkTax C2, C3 u CA , onpegengowmnx s3HadeHme
nonpaBoyYHOro koadpdpurumeHTa kp (cm. 1.4.6 n A.6).

B nognyHkTe d ocylwlecTBRsieTCS YCTaHOBKA 3HAYEHUS PacCTOSiHWSA [0 MOBEPXHOCTU
KOHTPONMPYEMOW cpedbl, KOTOpoe YPOBHEMEP B pexume amynsiumm OygeT nepenasaTtb B
NIMHUIO CBA3U Kak namepeHHoe. MoanyHKT d ncnonb3yeTcs n oTobpaxaeTcs TONbKO B pexuve
amynsaumm.

MpumeyaHune — MNopsigok paboTbl C ypOBHEMEPOM B pEXMME 3MynsLum npusegéH B LN.12.

MyHkT MeHio HolLd nosBonsieT onepaTtMBHO B PeXUME yAepXaHus OCYLLEeCTBUTb
ObICTPbLIA NPOCMOTP MOCNEAHUX W3MEPEHHBLIX W BbIYUCHEHHBIX 3HAYEHU MapameTpoB
W YCTaHOBIIEHHOE 3HAYeHMe NOMNpaBoOYHOro koaddmumeHnTa kp.

MpumevaHne — B 3aBucMmocTM OT Tuma curHanmsatopa, Ha ero akpaHe obecneuyuBaeTcs
KOPPEKTHOE OTOOpaxeHue Lenbix U ApobHbIX YMcen, coaepxalimx He 6onee 4 unu 5 3HakoB, NO3TOMY
KOppeKTHOe oTobpaxeHue 3HadeHust kp no npotokony «CEHC» obecneunBaeTcs TOMbKO B Mporpamme
«HacTporka gaTunkoB 1 BTOPUYHBIX MPUBOPOBY.
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N.4 MeHI0 HacTPOMKKN ypoBHeMepa

Yepesa MeHI0 HACTPOMKM OCYLLEeCTBNSETCA HacTpoMka napameTpoB YypoBHemepa.
HacTtpolika ypoBHeMepa NpoBOAMTCS Ha NpeanpusTUM-U3roToBUTENe B MOMHOM 00béMe B
COOTBETCTBMM C [JaHHbIMKW 3akasa. HeobxooumocTb nepeHacTporkv YpoBHeMepa npu
aKCnnyaTauum MOXeT BO3HUKHYTb, €CNN AaHHble 3akasa He 6binn npefocTaBneHbl B NOSTHOM
06BbEME nnu okasanucb HECOOTBETCTBYOLMMM ENCTBUTENBHOCTU.

CTpyKTypa MeHI0 HacTpOWKM ypoBHEMepa NpuBeAeHa Ha pucyHke .2.

[ ]

Bxop B pexum HacTponku (SEt)

Bbixoa B pabouunit pexum
npocmoTpa napameTpoB

BBop agpeca
npeobpasoBaTens

Cnocob rpaaynpoBku

ovALH tAbL Hov ELHhEIGH End =2

OcCHOBHble HacTpa-
nBaemMble napamMmeTpbl

roporoB e oo [LEV. HL—H2—_H3-_H4—_H5— H6- H7— H8-_HEnd >

'McTepesncbl NOPoroBbIX [:
SHaUEHIA NAPAMETPOB L
MapameTpbl
HaCTPOWKN CBA3MN MO
nHTepdericy RS-485
YnpaeneHve
[OCTYnom

Kannbposka

Vncbopmaupst 06 |inFoH = H d H Pn H S1 H 52 HEnd |:>

ycTponcTee

End

Bbixoa B pabouun pexum

Mpumevarnne — TNyHKT mMeHo PSd n nognyHKT Pl otobpaxaeTcs Tonbko npu paborte C
ypoBHeM focTtyna agmuHuctparop (cm. L.15).

_

PucyHok .2

[MepeyeHb NyHKTOB, MOAMYHKTOB 1 NapaMeTpoB MEHIO HACTPOVKM NpvBeAEH B Tabnuue
n.3.

Bxoa B MeHO HaCTpPOMKM OCYLLECTBNSETCA W3 pexuma NpocmoTpa MnapamMeTpoB
OOHOBPEMEHHbIM HaaTnem Ha obe kHomku. [Mpu aTOM Ha curHanusaTope OTOGpasnTcst
Hagnuce SEt (HacTpovika). 3atem B TeyeHne 5 cekyHO HeOOBX0aAMMO KPaTKOBPEMEHHO HaxaTb
Ha nNpaByto KHOMKY, NOCIe Yero nosiBUTCH UHAMKaLMA 3anpoca agpeca yctponcraa: A XXX.

Hanee B cootBetcTBUM C W.1 HeobxogMmo HabpaTb agpec HacTpanmBaemoro
ypoBHeMepa (ykasaH B nacrnopTe). [locne BBOAa agpeca Ha curHanmsaTope otobpasuTcsa Tun
ycTponctBa — SEnS (ceHcop) 1 nepBbIvi NYHKT MeHio — SEE.
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Tabnuua 1.3

MyHKT MoanyHkT (napameTp)
0O60- O6o-
HavmeHoBaHue, MpumeyvaHve
3Haye- | HaumeHoBaHue |3Haye-
eVH1La 3MepeHns
Hue Hune
SEE Mepexopn k - - OcyuwectBnseTcs B
npocMoTpy cootBeTcTBUM € .5
napameTpoB
SEtt OcHoBHble do BasoBas BbicOTa yCTaHOBKM YcTtaHaBnmBaloTCs B
HacTpavBaeMmsble ypoBHeEMepa B pe3epByape cooTtBeTcTBUK C 1.6
napameTpsbl (oTcTyn OT AHa pe3epByapa), M

d7 Mopor o6HyneHns nokasaHui
(MMHUManbHBIN N3MEPSEMBIN
ypoBeHb Hmin), m

dt MocTosiHHasA BpeMeHu
AemMnduposaHus, ¢
Gr Cnocob pac4yéta
06bEMa KOHTP. cpeapl
H BeicoTa (anameTp)
pesepByapa, M
U O6bEM pesepByapa, M°
C1 CwmelleHne Havyana
oTcYyeTa ypoBHEMepa, M
C2 Hopm. oTHOC. Anan. MPoHuL,.

rasoBou cpegpl
C3 TemnepaTypa razosoln cpegpl
BHYTPW pe3epByapa, °C

CA AGconoTHOE AaBrneHne
BHYTpU pe3epByapa, MlMa
C6 Mpeaensl nporpaMmHomn

dunbTpauumn nomex
«crnepgsiiee okHO»), M

C7 Pexum nsmepexns [TpocmoTp cocToAHUs
(cocTosiHMe nporpaMmHomn OCyLLeCTBrSeTCS
dunbTpauum nomex B cooTBeTcTBUM C U.6.
«cregsiiee OKHOY) BkntoueHne/
SL Pexum namepexus BbIKNOYEeHWe
(cocTosiHue nporpaMmMHoi OCYLLIeCTBNSAETCS B
UnbTpaLmm NOMEX «3X0») cooTtBeTcTBUN Cc LN.7,
1.8
LEv. Moporosble 1...8 | Cnwncok NoporoBbIX 3HaYEHWIA YcraHaBnvBaloTcs B
3HaYeHust napaMmeTpoB cooTtBeTcTBUM € 1.9
napaMmeTpoB
GiS2 MmcTepesuchl 1G.. Cnuncok ructepesncos K YcTaHaBnmBaloTCs B
NopOoroBbIX 8.G NOpOroBbIM 3HaYEHUAM cootBeTcTBUM € 1.9
3Ha4YeHumn napameTpoB
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MpogomkeHune Tabnumubl N.3

MyHkT MoanyHkT (napameTp)
O6o- O6o- HaumeHoBaHue, MpumeyaHue
3Haye- | HaumeHoBaHve |3Haue-
eauHuua n3amepeHus
Hue HVe
SAdA MapameTpsbl rsS CKopocCTb Nepefayn AaHHbIX YcTaHaBnueaoTcH B
HaCTPOWKV CBA3N rP PexvM KOHTpOns YETHOCTKN U cootBeTcTBuM ¢ M1.10
no nHTepdency KONMMYeCcTBO CTOMOBbIX BUT
«RS-485» SP MepekntoyaTens NPOTOKONOB
AA Apgpec B cetn Modbus
PSd. YnpasneHue P1 Maponb agMuHUCTpaTOpa YnpasneHue 4ocTynom
[OCTYynom OCYLLECTBNSIETCS B
cootBeTcTBUM ¢ N.15
CAL. Kanubposka C XXX KomaHabl Bsoa komaHa
ynpasneHus
oCyLlecTBNseTCs B
cootBeTcTBumM ¢ N.11
inFo WHdopmauusa Er Kog owwmnbkm [MpocmoTp 3HayeHus B
06 ycTponcTee cooTtBeTcTBUM ¢ N.17
Ad Appec ycTporicTBa YcTaHaBnvBaeTcs B
cooTBeTtcTBumn ¢ N.17
Pn Bepcust nporpammHoro YcraHaBnmBatoTcs
obecneveHust npv U3roToBMNEHNN
S1 CrapLuve 4 paspsaga ypOBHEMEpPA.
3aBOACKOro Homepa MpocmoTp
S2 Mnagwwme 4 paspsga ocyulecTsnsaeTca B
3aBOCKOro Homepa cooTtBeTcTBUM € N.17

Mpumeyarmne — lMyHkT MeHo PSd. 1 noanyHKT P1 otobpaxatoTca Tonbko npu paboTte ¢ ypoBHEM
poctyna agMmuHuctpartop (cm. U.15).

.5 BbIiCcTpbIM Nepexon K NpoCMOTPY NapaMeTpoB ypoOBHEMepa

B nyHkte SEE meHi0 HacTpoviku ypoBHemepa obecneumBaeTcs ObICTpbIi nepexop K
NPOCMOTPY NapameTpoB ypOBHEMEPA.

Mpu 6onblUOM KoNMYecTBe NoaknYeHHbIX ycTporicte CEHC BbIGOp (NponucTeiBaHme)
agpeca ypoBHeMepa B COOTBETCTBMM C W.1 MOXeT 3aHATb 4OCTAaTOYHO MHOMO BPEMEHU, Npu
3TOM YPOBHEMEP MOXET OTCYTCTBOBaTb B HACTPaMBaeMOM CMUCKE YCTPOWCTB, MOCTaBMEHHbIX
Ha NpPoCMOTP B curHanusaTope. B aTux cnyyasix BO3MOXeH ObICTpbI nepexon K NpocMoTpy
napameTpoB ypOBHEMEpPA, KOTOPbLIN OCYLLECTBAETCA creayoLmm obpasom:

— Bontu B MeHIo HacTpoviku B cooTBeTCcTBUM C W.4, Habpas agpec ypoBHemepa.

— BeibpaTtb B cootBeTCcTBUM C U.1 nyHKT MeHto SEE, npu 3TOM curHanusatop nepenaér
B PEXMM NPpOCMOTpa NapaMeTpoB ypoBHEMEpPaA C HabpaHHbLIM afpecoM.

1.6 HacTpoiika oCHOBHbIX NapaMeTpPOB ypoBHeEMepa

Ha pucyHke W.3 nokasaHa B3aMMOCBSA3b NapameTpoB pesepByapa C napaMeTpamu
ypOBHeEMepa.

HacTpoiika (M3mMeHeHWe) napameTpoB ypoBHeMepa OCYLLECTBNSAETCs B nyHkTe SEtt
MEHI0 HaCTPOWMKN YPOBHEMEPA, KaXKO0MY napameTpy COOTBETCTBYET CBOM MOANYHKT MEHIO.

Janee npefcTaBneHo onucaHne MOAMNYHKTOB MeHo SEtt u cooTeeTcTBylOLIME
noanyHKTaM napameTpbl ypoBHeMepa.
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Hayano otcyeTa
‘f h A s fﬁ?‘ ypoBHeMepa
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Havano oTcyeta N~
VPOBHSl B pe3epeyape | o

L. |

OUmin — MUHMMarnsHOE M3MepseMoe YpOBHEMEPOM paccTosiHue no 1.2.2;
dmax — MakcMmarisHoe usamepsieMoe ypoBHEMEPOM paccTosiHue no 1.2.2;
d0 — 6a3oBas BbicOTa yCTaHOBKWU YPOBHEMEpPA B pe3epByape;

Hmin — MMHUManbHbIN N3MepsieMbli YpOBHEMEPOM YpoBeHb no 1.2.3;
Hmax — MakcumarsibHbI n3Mepsiembli ypoBHEMEPOM YpPOBEHb no 1.2.3;
He¢ — pabo4unn gnanasoH nsMepeHnii ypoBHS.

L _

PncyHok .3

B noanyHkte dO ocyuiectBnsieTca NPOCMOTP M YCTAHOBKA 3Ha4YeHUs 6a30BOWN BbICOTbI
yCTaHOBKM ypOBHEMepa B pe3epByape (OTCTyn OT AHa pe3epByapa).

3HayeHve dO JOMKHO COOTBETCTBOBaTL PAcCTOSHUIO OT Ha4yana oTcyeTa ypoBHS (4HO,
OMOPHbLIN CTONWK WAW ApYyroe YCTPOWCTBO) A0 Hayamna oTcyérta (NMOoCKOCTY YNIOTHUTENbHON
MOBEPXHOCTU YCTPOWCTBa KpenneHwusi) ypoBHemepa. Ha npeanpusaTum-usrotosutene
ycTaHaBnueBaeTtcs 3HayeHne dO B COOTBETCTBMM C 3aKa3oMm, MpW OTCYTCTBUM [OaHHbIX
ycTaHaBnueBaeTca 3HayeHne dO0 COOTBETCTBYyKOLlEE MaKCMMamnbHOMY UM3MepSeMoMy
YPOBHEMEPOM PaCCTOAHUIO dmax (CM. 1.2.2).

B nognyHkTe d7 ocywecTBnseTcs npoCMOTP U YyCTaHOBKa 3HAYe€HWS MWHUMAarbHOro
N3MepsieMoro YpoBHS WnM nopora o6HyneHws nokasaHun. MuHMManbHbI M3MepsieMbl
YPOBHEMEPOM YpPOBEHb OMNpeaenseTcs oTpaxaroLien CnoCOGHOCTLIO KOHTPONMPYeMOW cpeabl
B cooTBeTcTBUM C 1.2.3. INpn ypoBHe cpefbl MeHbLIEM MWHUMArbHOTO U3MEPSEMOro YPOBHS
pe3ynbTaTtbl W3MEpPeHU MOryT OblTb HEKOPPEKTHbIMW, MO3TOMY MOXET BO3HUKHYTb
Heo6XoaAMMOCTb OOHYNEeHVs MNoKasaHWW YPOBHA W COOTBETCTBEHHO €ro MNpOM3BOAHbIX:
06bEMa, NPOLIEHTHOro 3anoriHeHus1 pesepByapa. [Ons aToro npegycmoTpeH napametp d7
(mopor o6HyrneHus nokasaHui YpOBHs >xuakocTu). lNpwm 3TOM nokasaHws ypoBHS OyayT
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OBHYNATLCA MPU MOHWKEHUW HWXEe 3a4aHHOro nopora, a fnepekrnoveHne C HyneBoro Ha
HeHyneBoe nokasaHve B6yaeT NMpovMcxoauTb NPW MPEBbILEHNM YPOBHEM 3a4aHHOro Mopora.
3HaueHune d7 HeobxooMMo ycTaHaBnuBaTb B COOTBETCTBUM C 1.2.3.

Mpumeyanune — Mpy HanMuMn B pe3epByape BHYTPEHHWX 3NEMEHTOB KOHCTPYKUMU BOGMMU3W ero
[Ha, nornafawLlmx B U3MEPUTENbHbIA Nyd YpOBHEMEPA WNW MPWU HanMU4MM B pe3epByape rpaHuLibl
pasgena cpef unu ocagka, 3HadeHune d7 Heo6XoAMMO yCTaHaBnNMBaTh C Y4ETOM TOr0, YTO MUHUMATbHBbI
HenaMepsieMbli YPOBEHb [OIKEH OTCUMTBIBATLCS OT HUX.

B nognyHkTe dt ocywiecTBnsieTca NPOCMOTP M YCTaHOBKA 3HAYeHWs MNOCTOSIHHOW
BpeMeHn gemndupoBaHusa dt, KoTopas ncnonb3yeTcs A5 YCTPAHEHUS Pe3KNX N3MEHEHU B
MokasaHusIX YpOBHEMEepa MpW HanuuMu psibn, BOMH W APYrMX HEOOHOPOOHOCTEN Ha
MOBEPXHOCTU KOHTponupyemoln cpegpl. [pyn  gemndwupoBaHnn (yCpegHeHWW) HOBbIN
pesynbTaTt mamepeHun d onpefgensetca uvepes npeblgywmn. 3HadeHue dt nopgbupaetcs
nonb3oBaTenem aKcrnepuMeHTansHo B gvanadoHe oT 0 Ao 180 ¢ Ha OCHOBaHWM NONYYEHHbIX
pesynbTaToB B Mpouecce 3KCnnyatauuu ypoBHemepa. Ha npeanpustum-usrotosuTene
ycTaHoBneHo 3HadveHune dt = 0 ¢ (6e3 gemndrpoBaHus).

OnpepeneHne napameTpoB pesepByapa OCYLUECTBMASETCS C MOMOLLbIO MOAMYHKTOB
Gr, H, U.

B nognyHkTe Gr ocylecTBnsieTcs Bblbop cnocoba pacyeta o6bEMa (cm. 1.4.7):

— hEiG — no chopmyne ans BepTukanbHOro pesepsyapa (No yMOn4aHuio).

— OVAL — no copmyne Ans ropu3oHTanNbHOrO UWMNMMHAPUYECKOro pesepByapa C
NAOCKUMW SHULL@AMY;

— tAbL — no rpagyupoBo4yHol Tabnue pesepsyapa;

— ov.EL — no dopmyrne Ans ropusoHTanbHOro LMAMHAPUYECKOro pesepsyapa C
ANAMNTUYECKUMU SHULLAMM.

Mpumevanus — MpagympoBoyHas Tabnuua pesepsyapa 3anvchbiBaeTcs B NaMsiTb ypoBHeMepa C
ncnonb3oBaHWeM nporpaMmmel «"pagympoBkay.

B noanyHkte H ocyllecTBnseTcs MPOCMOTP U YCTAHOBKA 3HAYEHUS BbICOTHI
pesepByapa. [N ropusoHTasnbHbiX LUIMHOPUYECKMX PE3epByapoB BbiCOTa COOTBETCTBYET
AvameTpy pesepByapa. 3HayeHue BbICOTbl BBOAUTCS MO AaHHLIM Ha pe3epByap B MeTpax (M).

B noanyHkte U ocyllecTBRsieTCA MPOCMOTP W YCTaHOBKa 3HayeHus ob6béma
pesepByapa. 3HaueHne oGbEMa BBOAUTCS N0 A@HHLIM Ha pe3epByap B MeTpax B kybe (M°).

MpumeyaHus

1 Bbicota pe3epByapa H cooTBETCTByeT YpOBHIO, MpY KOTOPOM OOBLEM KOHTPONMpyemoun
XNOKocTn paBeH 06bEMY pesepsyapa U.

2 Tllpn onpegeneHnn o6bEMa XWAKOCTU MO rPagyvpoOBOYHON Tabnuue BbicoTa U 0O0BEM
pe3epByapa aBTOMaTU4eCK/ YyCTaHABMUBAIOTCS B COOTBETCTBUM C rPpagyvpoBOYHON Tabnuuen.

B nognyHkte C1 ocyuiecTBnAeTcA MNpPOCMOTP W YCTAHOBKA 3HAYEHUSA CMeLLeHWs
Hayana oTcyeTa ypoBHeMepa pAnA nonpasku nokasaHun d u h. Ha npeanpuatum-
nsrotoBuTene AnsA yposHemepa 6e3 BCTaBKU M30NMPYIOLLEN YCTAHOBIEHO HYNEBOE 3HaYeHue
napametpa C1, Ansa ypoBHeMepa C BCTaBKOW M3ONUPYIOLLEN ycTaHaBnmMBaeTcs 3HaveHue C1,
yunTbiBaloLlee CMelleHne Hadvana oTcyeTa YpoBHEMepa Mpu  YCTaHOBKE BCTaBKU
N3onupyoLLien (KOHKPETHOE 3HaYeHMe yKkasaHo B nacnopTe ypoBHeEMEpA).

B nognyHkTe C2 ocyllecTBnseTcs NpoCMOTP U YCTAHOBKA 3HAYeHWUS HOPMWPOBAHHOWN
OTHOCUTENbHOW AN3NEKTPUYECKON NPOHMLIAEMOCTIN ra3oBOW cpefbl BHYTPWU pe3epByapa npu
HOpManbHbIX ycrioBusx €fn.

B nognyHkte C3 ocylecTBnseTca NpocMOTP M YCTaHOBKa 3HA4YeHus TemnepaTypbl
rasoBoW cpefbl BHYTPY pesepsyapa tf.

B nopnyHkte CA ocyLiecTBnsieTcs MPOCMOTP U YCTaHOBKa 3HayeHusi abCcontoTHOro
AasneHuns BHYTpW pesepsyapa P.
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3Havenua E&fn, tf n P onpegenslTca nonb3oBaTeneM CaMOCTOATENBHO U
UCMOMNb3YHTCS NpWU OnpedeneHun B ypOBHEMEpPE MOMpPaBOYHOrO koadduumeHta kp no
dopmyne (4) (cm. 1.4.6). Ona nonpaBku nokasaHui d M h B uenax ycTpaHeHus
OOMONHUTENBHON  MOTPELUHOCTM  U3MEPEHWUA, CBSI3AHHOW C  W3MEHEHMEM  CKOPOCTU
pacnpocTpaHeHusi paguoBOSiH B ra30BOW cpefe, PEKOMEHOYETCS YCTaHOBUTL B YPOBHEMEPE
3HayeHune Efn, cooTBeTCcTBYIOLEEe (DAKTUHECKON ONINEKTPUYECKON NPOHULL@EeMOCTU ra3oBomn
cpenbl B pesepByape, paccuutaHHoe no copmyne (5) (cm. 1.4.6), a 3Hayenus tf n P,
COOTBETCTBYIOLUME (haKTM4EeCKOM TemnepaType ras3oBovi cpedbl B pesepByape n
dakTnyeckomy abconTHOMY [aBreHuio B pesepByape COOTBETCTBEHHO.
Ha npeanpuatuu-uarotoButene ycraHoBrneHbl 3HadeHus: €fn = 0,59 (Bosgyx), tf = 20 ° C,
P = 0,1 Mla (ycnosusa 3aBOACKON kKannbpoBKku ypoBHEMepa).

BHMMAHUME! HEMPABWUIIbHO YCTAHOBJIEHHbIE 3HAYEHUA NMAPAMETPOB,
ONMPEOENAIOWNX MNMOMPABOYHbLIN KOJIP®ULIMEHT, MOIYT TMPUBECTU K
3HAYUTENIbHOU NOINrPEWLIHOCTU U3SMEPEHUU YPOBHAL.

Mpumevanue - Ecrin OTCYTCTBYHOT TOYHbI€ JaHHbIE O haKTUYeCKMX 3Ha4YeHNAX NnapaMmeTpoB €fn, tf
n P B pesepsyape, TO UX 3Ha4YeHUs HO,ﬂﬁMpa}OTCﬂ SKCNnepuMeHTanbHO, Ha OCHOBaHUW NOJTyYEeHHbIX
pe3ynbTaToB B NMpouecce aKkcnnyartauum ypoBHemMmepa.

B nopnyHktax C6, C7 ocyLiecTBNsS€TCA NPOCMOTP M YCTaHOBKa 3HayeHUsi Npeaenos
NporpaMMHON unbTpauMn MOMEX «Crieasilliee OKHO», a Takke MNPOCMOTP COCTOSHUS
nporpammMHon unbTpauun NnoMex «cnegsiwee okHo» (cm. .8).

B nognyHkTe SL ocyuliecTBnsieTcs NPOCMOTP COCTOSIHWUS NPOrpaMMHON humnbTpaumm
nomex «axo» (cm. N.7).

OcHOBHblE NapaMeTpbl MOXHO MPOCMaTpVBaTh UM U3MEHsTb B cooTBeTcTBUM C W.1,
W.4 cnepyowm o6pasom:

— Bontu MeHo HacTporku

— BbibpaTb NyHKT MeHo SEtt.

— lepenTn K MOAMYHKTY MEHI0, COOTBETCTBYOLeMy Tpebyemomy napameTpy, npu
3TOM 0TOGpa3nTCH Tekyllee 3Ha4YeHe napameTpa.

— [na nameHeHns napameTpa BOWTW B MOAMYHKT MeHIO0 U HabpaTb (BbiOpaTb) HOBOE
3HaveHue napameTpa.

— MNepentu kK nognyHKTy ENd 1 BBINTK C COXPaHEHMEM USMEHEHWI.

MpumedvaHne — M3meHeHWe napameTpoB BO3MOXHO TOSbKO Mpu paboTe ¢ ypoBHEM focTyna
aAMVHUCTPaTOP M OTKIMKOYEHHOWN OIOKVPOBKE U3MEHEHNI HacTPOeYHbIX napameTpoB (cm. U.15, U1.16).
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N.7 NMporpammMHas ounbTpaumusi NOMex «3Xo»

Mpn nM3MepeHUn yYpOBHS KWUOKOCTEN, XapaKTEPU3YIOLLMXCS CUMbHBIM OTPaKEHNEM
curHana (€ > 40, HanpuMep, BOAAa, BOAHbLIV pacTBOp M Ap.) NPENMYLLECTBEHHO B pe3epByapax
C MMOCKMM NepeKpbITUEM, BO3MOXHO BO3HWKHOBEHWE KPaTHbIX OTPaXKEHWIN (3XO-CUrHanosB),
Mexzdy MNOBEpXHOCTbIO Cpedbl U MNepekpbiTUeEM pesepByapa, Mpu  3TOM  NOKasaHus
ypOBHEMEpPA, MOryT CYLIECTBEHHO OTNMYaTbCsa OT (DaKTUYECKOro YPOBHS  3anofiHEeHUs

pesepByapa (CM. pucyHok .4). j

L

(I —— ]

CnexTp curHana
B pe3epsyape

MonesHbii
curHan

= [lomexa
F (axo-curHan)
KoHTponupyemas cpega ~- - 7
C CUMbHbIM OTpaXEHWeM  —————————
curHana (eoga, BOAHbIA T Nomexa
pacnaop) (axo-curHan)

<
<

L |

PucyHok .4

[nsi obecneyeHusi KOPPEKTHbIX WM3MEPEHU MPU HanMnyunum B pe3epByape KpaTHbIX
OTpaXeHu (9Xo-CUrHasnoB), B YPOBHEMepe MNpefycMOTpeHa nporpaMmMHas unstpaumns
NMOMEeX «3X0».

BkntoueHne nporpaMMHOM  uUIbTpauun  «3XO»  OCYLUEeCTBMSIeTCS BBOAOM B
cootBeTcTBUM C W.11 KkomaHObl 216, BbIKMOYEHWE — BBOAOM KomaHAbl 217. lNpocmoTtp
COCTOSIHUSI NMPOrpamMMHON (OUnbTpaLMM NMOMEX «3XO» OCYLLEeCTBnseTca yepe3 meHio SEtt B
nognyHkte SL (cm. U.6). MNMpu ycTaHOBNEHHOM 3Ha4YeHUN:

— 0 — nporpaMMHas unbTpaLms MOMEX «3X0» BbIKIOYEHA;

— 1 — nporpaMMHas unbTpaLms MOMEX «3X0» BKIHOYEHA.

Mpwu BbINycke M3 NpoM3BoACTBa NporpaMmHas UnbTpaLns MOMEX « 3IX0» BbIKITHOYEHA.

MpumeyaHne — BknoyeHne U BbIKIIOYEHNE MPOrPaMMHON UNbTpaLMmn NOMeX «3X0» BO3MOXHO
TONbKO Npu paboTe C ypoBHEM [oOCTyna afMWMHWCTPATOP W OTKMIOYEHHOW OnokupoBKEe W3MEHEeHWN
HacTpoeyHbIx napameTpos (cm. N.15, U1.16).

1.8 MporpammHas cbunbTpaumnsa nomex «crnepsiliee OKHO»

Mpu “3MepeHn ypoBHA Cped C HEepPOBHOM MOBEPXHOCTLIO MOKasaHUs ypoBHemepa
MOTYT MPUHUMATL OLUNGOYHbIE 3HAYEHMS U OTNINYATLCA OT PAKTUYECKOrO YPOBHS 3anofHEeHUs
pesepByapa 13-3a M3MEHEHUS HaMpaBlieHUs 1 YPOBHS OTPAXXEHHOro curHana.

Ons  obecneyeHnss KOPPEKTHbIX W3MEPEHW TMpPU  HanWuuMM HepoBHOCTEW Ha
NOBEPXHOCTU KOHTPONMPYEMOW cpeabl B YpOBHEMepe MpedycMOTpeHa MnporpamMHast
unbTpaums nomex «cneasiiee OKHO».
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[Mpu BKNIOYEHHOW NporpamMmmHON punbTpaumMm nomMex «crnepsiliee oKHO» YPOBHEMep
ocyllecTBnsieT  crmaxveaHue (punbTpauuilo) MU3MEepsieMbiX  3HAYeHWA  YPOBHS MO
cneunanbHOMy anropuTMmy.

Ecnu Tekyllee 3HauyeHWe YpOBHS MPEBbILLIAET YCTAHOBIEHHbIE Npeaenbl «Ccrneasiero
OKHa» B TeYeHMEe HECKONMbKNX W3MEepUTENbHbIX LUKMIOB, TO credylwee usMepeHHoe
3HayeHne ypoBHSA MPUHMMaeTCs 3a Tekywee (CM. pucyHok W.5). MNpu atom ycTtaHoBneHune
nokasaHWn ypoBHEMEpa COOTBETCTBYHILUMX TeKylleMy YpoBHO OyaeT obecneuvBaTtbcs B
WHTepBane oT 2 Jo 6 m3MepuTenbHbIX UMKNOB no 1.2.13 B 3aBMCMMOCTU OT CKOPOCTM
U3MeHEeHUs YpOBHSA B pe3epByape (cm. 2.2.7).

hety A MokasaHusi ypoBHEMEpA NPU M3MEPEHIN YPOBHS
® cpefbl ¢ HEPOBHOI MOBEPXHOCTbIO

h:C6

t

— = — 3HAYEHWs YPOBHS Npu BbIKIT. MPOT. (DUNbTPALIAN «CTIEASILLIEE OKHO»
—e— 3HAYeHWst YPOBHSA NPy BKI. MPOT. (UrbTpaLm «CNeasilee OKHO»
— — — 3afaHHble Npeaenbl Npor. (PUNbTPALMN «CrEasLIEe OKHO»

L |

PucyHok W.5

Ecnn pasHuua wmexay npedbloylumM UM TEKYLUM  M3MEPEHHBbIMU  YPOBHEMEPOM
3HAYEHNSIMM YPOBHSA He MNpeBbIAET YCTAHOBIIEHHbIE Npefenbl «Cregsuwero OokHa», TO
YCTAHOBNEHWE MOKa3aHui YypOBHEMEpPa COOTBETCTBYHOLIMX TEKyLlEeMy YpPOBHIO Oyaet
obecneymBaTbCs B TEYEHME OQHOr0 M3MepuTerbHOro Uukna no 1.2.13.

[MpocmoTp 1 ycTaHOBKa 3Ha4YeHWs MNpeaeroB MNpPorpamMMHOV  unbTpaumus nomex
«cnepswee OKHO» oOcyllecTBnsieTcs B nognyHkte C6 meHwo SEtt (cm. U.6). 3HadeHne
napametpa C6 noabupaetca nonb3oBaTeneM 3KCMEPUMEHTANbHO, Ha OCHOBaHUM
MONy4YeHHbIX pe3ynbTaTOB B MpoOLEcce 3KChryatauum ypoBHEMEpa C YY4eTOM CKOpPOCTU
N3MEHEHUS YPOBHS B pe3epByape.

BkntoyeHne nporpamMmHon unbTpaumMmn «crieasiwiee oOKHO» OCYLLECTBNAETCS BBOAOM
B cootBeTcTBMM C M.11 kOMaHabl 218, BbiknOYeHME — BBOAOM komaHAabl 219. lMpocmoTp
COCTOSIHUSI MPOrpaMMHON unbTpauum nomex «cnepsiliee OKHO» OCYLLEeCTBNSeTCs yepes
MeHio SEtt B nognyHkte C7 (cm. U.6). MNpn ycTaHOBNEHHOM 3HayeHuu:

— 0 — nporpammMHas ounbTpaumsi NOMeX «creasiiee oKHO» BbIKITIOYEHA;

— 1 — nporpamMHasg ounbTpaumsi NOMeX «crneasiliee OKHO» BKIIOYEHa.

Mpw BbINYCKE M3 NPOM3BOACTBA NporpaMMHas hunbTpaums nomex «cnepsiiee oKHO»
BKITOYeHa, Ansa napameTtpa C6 yctaHoBNEHO 3HayeHue 0,5 m.

MpymeyaHmne - BkrtoyeHne u BbIKMOYEHNE NPOrpaMMHON PUNbTpaLum NomMex «crnepsiliee oKHO»
BO3MOXHO TOMbKO Mpu paboTe € ypoBHEM [OCTyna agMWHUCTPATOP W OTKIOYEHHOW OnokupoBke
U3MEHEHUI HacTpoeyHbIX napameTpos (cm. L.15, N.16).
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1.9 HacTpoiika noporoBbIX 3Ha4eHUi1 NapaMeTPOB, TMCTEPe3nCOB

B nyHkTe LEV. MEHI0 HAcTpOWKN ypOBHEMEPA YCTaHaBNUBAKOTCS NMOPOroBble 3HAYEHWS
napameTpoB ypoBHemMepa. Ha OCHOBE HaCTPOEHHBLIX MOPOroBbIX 3HAYEHWU (POPMUPYETCS
0anT COCTOSHMA YpOBHEMEpa, a WMEHHO — NpWU JOOCTWKEHUW MapameTpoB 3adaHHOro
NOpOroBoro 3HayeHus ycTaHaBNMBaeTCA COOTBETCTBYOLLEee COObITUE B HanTe COCTOAHMS.

Bant coctosHMA nepefaéTcs YpOBHEMEPOM B NUHUIO CBA3WM, MPUHMMAaeTca WU
aHanuavpyeTcs Apyrumyn ycTpolcTBamu: 6rnokamyM KOMMyTauuu, MUTaHUS-KOMMYTaLuK,
CBETOBbIMW 1 3BYKOBbLIMW CUrHamu3aTopamu, MHOrokaHanbHbIMU CcuUrHanusaTopamy Tuna
MC-K, BC-K, koTopble no akTy BO3HUKHOBEHMWS UMK CYLLLECTBOBAHUS (YCTaHOBKM) COObITUIA, B
COOTBETCTBMUM C COOCTBEHHBIMW HACTPOMKaMU  OCYLLECTBNAT KOMMYyTaLulo  Lenen
WCNOMNHUTENbHbLIX YCTPOWCTB, BKMOYEHWE WM BbIKMOYEHWE CBETOBOW W/MNn 3BYKOBOM
curHanusaumm.

YpoBHemep obecrneymBaeT HaCTPOMKY OO BOCbMW MOPOroBbIX 3HAYEHU NapameTpoB
(cobbiTi). Ansa kaxagoro NOporoBoro 3HayYeHWst MOryT ObiTb HACTPOEHbI: KOHTPONMpYeMbIn
napameTp, Ans KOTOPOro 3afaeTcs Nopor, BennynHa nopora u HanpaeneHve cpabaTbiBaHus.

B 3aBucumocTM OT HanpaBneHus cpabaTtbiBaHMS, NMOPOroBOE 3HAYEHME napameTpa
MOXeT ObiTb HWXKHUM MOpPOroM, u cpabaTbiBaHWe (ycTaHOBKa cCOObITUSI) MPOU3OWAET Mpwu
MOHWXEHUN 3HAYEHWs1 MapameTpa HbKe MOPOroBOro, WM MOPOroBOE 3Ha4YeHWe napameTpa
MOXeT ObITb BEPXHUM MOPOroMm, U cpabaTbiBaHWe NPOV3OMAET NPU NPEBLILIEHNM 3HAYeHUS
napamMeTpa BblILLE NMOPOroBOro.

[ns HacTpoviku, NpocMOTpa MOPOroBbIX 3HAYeHWN HeobXoAMMO B COOTBETCTBUM C
n1, n4:

— BonTn B MEHI0 HACTPOWKM ypoBHEMEPA.

— MponucTatb 1 BbIGpaTh NYHKT MeHo LEv. (ypoBeHb — nopor). [1pu aTom Ha Tabno
0TOOpa3ATCA TeKyLie HacToVky MEepBOro MoporoBoro 3HayeHus (oTobpaxaeTtcs Homep,
napameTp, HanpaBsrneHve cpabaTbiBaHWs, BENWYMHA).

Mpumeyvanue — Ecnu BMecTo napameTtpa otobpaxaeTcst ABa TUpe, TO NMOpOroBoe 3HayeHue He
3aAaHo.

— KpaTkoBpeMeHHbIM HaxxaTnem npaBow (NeBOW Npy HEOGXOAMMOCTH) KHOMKK BbIGpaTh
Homep Tpebyemoro noporoBoro 3HauveHus. lNpu 3TOM Ha Tabno oTobpassaTcs ero Tekywme
HaCTPOMKH.

— [nA v3MeHeHua AAuTenbHbIM HaXaTWeM Ha MpaByl KHOMKY BOWTWU B PEXUM
HacTpOWKN, MPY 3TOM 3aMuraeT 0bo3Ha4eHne TekyLlero napameTpa, Ans KOToporo 3agaeTcs
nopor (0603HayeHe NapaMeTpoB B COOTBETCTBMU ¢ Tabnuuen W.3).

— [OnuTenbHbIM HaxaTneM Ha mnpaBylo (neByld npuv Heob6XOAMMOCTU)  KHOMKY
yCTaHoBUTL 0603HayeHne napameTpa, Ans KOToporo TpebyeTcs 3apgaTb mopor wnu -- (ABa
TMPE), eCrn NOPOroBoe 3Ha4YEeHNe C TEKYLLUMM HOMEPOM MCMNONb30BaThCs He byaerT.

— KpaTkoBpeMeHHbIM HaxxaTuem Ha npaBytlo KHOMKY NepenTy K BblOOpy HampasreHus
cpabaTtbiBaHus, Npy 3TOM 3amuraeT 0603HaYeHNe HDKHEro Nnn BEpXHero nopora.

— AnuTenbHbIM HaxaTWeM Ha npaByl0 WM NEBY KHOMKY BblbpaTb HanpasreHue
cpabaTtbiBaHusa: _ (HWKHee Tupe) ONns HWXHero nopora, ~— (BepxHee Tvpe) ANSA BepXHero
nopora.

— KpaTKkoBpeMeHHbIM HaxaTveM Ha MpaByl KHOMKY MeperTn K BBOAY BenuuYMHbI
NMOpOroBOro 3Ha4YeHUsi napameTpa.

— HabpaTtb 1 BBECTV BENMMYMHY NOPOroBOro 3Ha4YeHus napamMeTpa.

— MponucTaTe 4o NyHkTa End v BbIATK C cOXpaHeHeM napameTpa.

MpumeyaHne — M3ameHeHne napameTpoB BO3MOXHO TONbKO npu paboTe C ypoBHem AocTyna
aaAMVHUCTPATOP M OTKIMKOYEHHON BITOKMPOBKE M3MEHEHWIA HAaCTPOEYHbIX NapameTpoB (cM. U.15, U1.16).

Ona obecneyeHns ycToMuMBOM paboTbl CUCTEM aBTOMATWUKM, oObecneveHusi
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aBTOMaTM4YECKOro perynvpoBaHusa napameTpoB cpefbl YPOBHEMEP UMEET HacTpanBaeMble
3Ha4YeHusa rmcTepesncoB cpabaTbiBaHuS.

ncTepesnc — BenuUMHa OTKIIOHEHMS NapamMeTpa OT MOPOroBOro 3HAYeHUs1 B CTOPOHY
yBENUYEHUS AN HWKHEro nopora M B CTOPOHY YMEHbLUEHWs Ansi BEPXHEero nopora, B
npepenax KoToporo He GyaeT NPoOMCXOAnTb COPOC YCTAHOBMEHHOrO cobbiTvs, U BO3BpaT K
NMOpOroBOMY 3Ha4YeHuIo NapameTpa He BbI30BET NOBTOPHOro cpabaTtbiBaHMS.

[ns BBOOa CBOEro 3Ha4YeHus TruUcTepesuca Kakgomy MOpPOrOBOMY  3HAYEHMIO
napameTpa MCMomnb3yeTcsa NyHKT MeHio GiS2.

3HayeHVs TMCTepe3nCoB BBOASITCA B €OQUHMLAX WM3MEPEHWUW, YCTAHOBMEHHbIX AMS
[aHHoro napameTtpa (cm. Tabnuuy U.1).

[ns npocmoTpa, HacTPoOWiKN rmcTepesnca napametTpa Heo6XoAMMO B COOTBETCTBUM C
n.1, nN4:

— Bontu B MEHI0 HacTpoVikn ypoBHeMepa.

— [lNponuctate u BbIOGpaTb NyHKT MeHo GiS2. lpu atom Ha Tabno oTtobpasutcd
TeKyllee 3HayeHWe rucrtepesuca [Ans MepBOro MOPOroBOro  3HAyYeHUss napameTpa
KOHTpONunpyemow cpepbl.

— lMponuctatb OO NoAnyHKTa MEHK C HOMEPOM TpebyemMoro noporoBOro 3HayeHust
napameTpa KoHTponupyemoin cpegbl. [lpyn atom Ha Tabno otobpasutcs Tekyllee 3HadeHue
ero rmcrepesuca.

— [na v3meHeHus ONUTEnbHbIM HaXaTWMeM Ha MNpaByl KHOMKY BOWTU B PEXUM
pefakTMpoBaHus ructepesumca u HabpaTb ero HoBoe 3Ha4YeHMe.

— MNponucTatb Ao nyHkTa End v BEINTY C coxpaHeHnem napameTpa.

Mpumevanne — MameHeHne napameTpoB BO3MOXHO TONbKO Mpu paboTe c ypoBHem goctyna
aAMVHUCTPATOP M OTKIMKOYEHHON BIOKMPOBKE M3MEHEHNI HAaCTPOeYHbIX mapameTpoB (cm. M.15, U1.16).

N.10 YcTtaHoBKa napameTpoOB HacTPOMKM CBA3MN No uHTepdency «RS-485»

B nyHkte meHo SAJA obecneuynBaeTcd ycTaHOBKA MAapaMETPOB HACTPOMKU CBS3U
ypoBHemepa no uHtepdercy «RS-485».

MoanyHKT rS ucnonb3yeTcs Ans YCTaHOBKW CKOPOCTWU Mepefayn AaHHbix. MapameTpy
r'S MOXHO YCTaHOBWUTb CreAyoLMe 3HaYEHNA:

— 0 ans ckopoctn 1200 6uT/c;

— 1 ans ckopoctu 2400 6uT/C;

— 2 ans ckopoctn 4800 6ut/c;

— 3 ans ckopoctn 9600 6uT/c;

— 4 ana ckopoctn 11400 6uT/c;

— 5 ans ckopoctn 19200 6uT/c;

— 6 ans ckopoctn 38400 6uT/c;

— 7 ans ckopocTtn 56000 6uT/c;

— 8 ans ckopoctn 57600 6uT/c;

— 9 ans ckopoctn 115200 6uT/C.

MopnyHkT rP ncnonb3yeTtca ANst yCTaHOBKM peXmMMa KOHTPOSst YETHOCTU U KONMYeCTBa
cTtonoBbIx 6uTOB. MapameTpy rP MOXHO YCTaHOBUTL Creayomne 3Ha4YeHus:

— 0 anga paboTbl 6€3 KOHTPONA YETHOCTU C OAHUM CcTOMNoBbIM 6uTOoM (8N1);

— 1 gnga paboTbl 6€3 KOHTPONA YETHOCTU C ABYMS CTOMNOBbIMU BuTamu (8N2);

— 2 Ansi paboTbl C NPOBEPKON HA YETHOCTb C OAHUM CTOMNOBLIM 6uTOM (801);

— 3 ons paboTbl C NPOBEPKOW HA HEYETHOCTL C OAHUM CTOMNOBbLIM GuToM (8E1).

MopnyHkT SP 3ape3epBupoBaH Ans Belbopa npoTokona nHtepdenca «RS-485».

MopnyHkT AA ncnonb3yeTcst AN YCTaHOBKU afpeca ypoBHemepa B ceTu Modbus.
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CkopocCTb Mepefavn OaHHbIX U PEXUM KOHTPONSA YETHOCTM Y YpPOBHEMEpa [AOIDKHbI
ObiTb BbICTABMEHbI TakMMU >Xe, Kak U B KaHane CBHA3M, B KOTOPOM npejnornaraercs
1cnonb3oBaTb YPOBHEMED.

Apnpec ypoBHemepa B cetu «Modbus» BbiGupaeTcs M3 uncna He 3aHsITbiX afpecos,
npu 3TOM OH JOKeH oTBeyaTb TpeboBaHwsam npoTokona «Modbus», TO ecTb nexatb B
avanasoHe ot 1 go 247.

M3HavyanbHble (3aBOACKME) HACTPOWMKM YpOBHEMEPA:

— CKOpOCTb Nepeaayn aaHHblix 19200 6ut/c;

— pexvmM paboTbl 6€3 KOHTPONA YETHOCTU C OAHUM cTOoMNoBbIM GuTOoM (8N1);

— agpec B cetn «Modbus» 1.

MapameTpbl HAaCTpoOnkK cBA3K MO MHTepdency «RS-485» MoxHO npocmaTtpusaTtb UnNn
n3MeHATb B cooTBeTCcTBUM € V.1, N.4 cnepytowmm obpasom:

— Bontn B MEHI0 HaCcTPOWKN.

— MNponucTatk 1 BbIGpaTh NYHKT MeHo SAdA.

— [eperiTn K MognyHKTY, COOTBETCTBYylLleMy Tpebyemomy napameTpy, Mpu 3TOM
oTOOpasnTCA Tekylllee 3HayeHne napamMeTpa.

— [OnuTenbHbIM HaxaTMeM Ha MpaByl KHOMKY CWUrHanuM3atopa BOWTU B PEXUM
pefakTMpoBaHus BbIGpaHHOro NoAanyHKTa 1 HabpaTb HeobxoauMOe 3HavYeHve napameTpa.

— MepenTtn kK NOANYHKTY MeHI0 ENnd 1 BbINTK C COXpaHEHMEM U3MEHEHWIA.

MpumeyaHne — M3ameHeHne napameTpoB BO3MOXHO TONbko npu paboTe C ypoBHem AocTtyna
aOMVHUCTPATOP M OTKIMKOYEHHOWN BIOKMPOBKE M3MEHEHNIA HACTPOEYHbIX NapameTpoB (cM. U.15, U1.16).

.11 BBoa koMaHA ynpaBrieHUs

MyHkT meHo CAL. npegHasHadyeH Ans BBOAA YPOBHEMEPY CleAyHLMX KOMaHg
yrnpaBneHus:

— 231 — nepexof, Ha paboTy C ypoBHEM AocTyna agMuHucTpaTtop (cMm. U.15).

— 230 — nepexof Ha paboTy ¢ ypoBHEM AOCTyna nornb3oBartens (cm. 1.15).

— 222 — BOCCTaHOBIEHNE HAaCTPOEK YPOBHEMEPA, COXPAHEHHBIX MPW €ro aKcnnyaTauum
(cm. N.14).

— 223 — coxpaHeHne HacTpoeK ypoBHeMepa, YCTAHOBIIEHHbIX MPY ero aKchmyaTaumm
(cm. N.14).

— 224 — BOCCTaHOBfEHME HACTPOEK ypOBHeMepa, YCTaHOBMEHHbLIX HA MPeanpuUATUM-
N3roToBuTENE NPU BbINYCKE YPOBHEMEPA N3 NPpOn3BoACcTBa (cm. A.14).

— 201 — BxoA B pexuvm amynsaumm (cm. M.12).

— 200 — BbIX0oA4 13 pexviMa amynsauum (cm. N.12).

— 1 — kannbposka B BrvkHeN kannbpoBOYHOM ToUKe (CM. npunoxeHne XK).

— 2 — kannbpoBka B fanbHew KanmbpoBOYHON To4Yke (CM. npunoxexue XK).

— 212 — BkntoYeHue kanmbpoBku No ABYM Karn. Toukam (cM. npunoxeHue XK).

— 213 — BbIKItOYEHME KanMbpoBKM MO ABYM Karl. Toukam (cM. npunoxexue X).

— 216 — BKIIOYEHME NPOrpaMMHO hnnbTpaLum noMex «3xo» (cm. U.7).

— 217 — BbIKMOYEHME NpOorpaMmmMHON unbTpaLum nomex «axo» (cm. L.7).

— 218 — BkNIOYEHME NPOrpaMMHON hmnbTpaLmm NoMex «cneasilee okHo» (cm. U.8).

— 219 — BbIKIKOYEHNE MPOrPaMMHON OUnbTPaLmm NMoOMeXx «crneasiiee okHo» (cm. 11.8).

— 239 — BKIIOYEHME PEXMMA U3MEPEHUIA YITIOB HaKIoHa ypoBHemepa (cm. L.13).

— 240 — BbIKIMOYEHNE peXnma U3MepeHUI YIioB HakioHa ypoBHemMepa (cm. U.13).
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[na BbINONHEHUs KOMaHAbl ynpasneHus B MyHkTe MeHw CAL. Heobxogumo B
cootBeTcTBum ¢ U.1, N.4:

— Bolitn B MeHI0 HacTponKu.

— Mponuctate 1 BbIGPaTe NyHKT MeHio CAL., npu atom Ha Tabno curHanusaTtopa
oTobpasnTca 3anpoc Ha BBOA HoMepa komaHabl C XX (BBeauTe 3Ha4YeHue).

— HabpaTb Homep komaHabl (Npn HeobxoanmocTn AobaBuTb paspss B CTPOKe BBOAA
HOMepa KOMaHAbl KpaTKOBPEMEHHbIM HaXaTWeM Ha NeByto KHOMKy curHanusatopa (C XXX)).
Mocne Habopa komMaHAbl NOSBUTCS 3aMNPOC Ha COXPaHeHWe KoMaHAb! (BbIMONHEHNE KOMaHAbl)
- SAV.? (coxpaHuTb?).

— [AnvTenbHoe HaxaTve Ha NpaByl KHOMKY OCYLECTBMASET nepexos K BbIMOMHEHWIO
KOMaHAabl, Npy 3TOM Ha Tabno nocnegoBaTtenbHO oTobpasaTcsa coobuerna — YES, SAVE (aa,
BBEJEHO — coxpaHeHo). KpaTKoBpeMeHHOe HaxaTue UNnu OTCYTCTBME HaxaTus Ha npasyio
KHOMKY ocyLecTBnseT Bbixod 13 nyHkta CAL. 6e3 BbINOMHEHNS KOMaHAbI, NPy 3TOM Ha Tabno
oTobpasnTca coobLyeHne — No (BbINONHEHNS He BbIno).

Mpumevanus

1 Ecnv nocne YES He nocnenoBano noateepxaeHne SAVE, To kKoMaHaa He 6bina BbiNonHeHa.

2 BBoA KOMaHZ CBfi3aH C U3MEHEHWEM HaCTPOEK ypOBHEMEepa, NMO3TOMY BO3MOXEH TONbKO Mpu
paboTe C ypoBHEM AOCTyna agMUHUCTPATOP WU OTKIMOYEHHOMW ONOKUMPOBKE W3MEHEHUI HaCTPOEYHbIX
napametpos (cm. M1.15, 1.16).

U.12 Pa6oTa B pexxume amynsauuu

B pexume amynsumm npoLiecc U3MEpEHUI OCTaHaBMIMBAETCS U YPOBHEMEPY MOXHO
3aaTb 3Ha4YeHWe pacCTOsHUS 4O NMOBEPXHOCTU KOHTpONupyemow cpeapl d, koTopoe oH GyaeT
MCMosb30BaThb Kak M3MepeHHoe npu opmrpoBaHmn Baita cocToaHUS 1 nepefave AaHHbIX B
FIMHWIO CBSI3W.

Bxop B pexum aMymnsiLmy OcyLecTBASETCS BBOAOM komaHgbl 201 B COOTBETCTBUM C
n.11.

MpumevaHne — Bxon B pexum aMynsumMm BO3MOXEH TOMbKO Mnpu paboTe ¢ ypoBHeM AdocTyna
aQMUHUCTPATOP Y OTKIMOYEHHOW BrIOKMPOBKE M3MEHEHUIA HACTPOEYHbIX NapameTpoB (cM. U.15, U1.16).

N3meHeHVe 3Ha4yeHnst M3MepsSIeMOro pacCTOSIHUSE O MOBEPXHOCTU KOHTPONUPYEMOWA
cpeabl d B pexume amynsauum ocyllectenserca B cootsetcteun ¢ W.1, U.3 cnegyrowmm
obpasom:

— Bontu B MeHto GeicTporo goctyna USEr.

— MNponucTats 1 BeIGpaTh NyHKT SEt.u.

— Meperitn kK NoanyHkTY d, Npu 3TOM Ha Tabno curHanmMsaTopa oTobpas3nTcs Tekyllee
N3MepPEHHOE 3HAYEHNE PacCTOSIHNS 4O NOBEPXHOCTM KOHTPOSIMPYEMOW Cpeabl.

— [Ans nameHeHunst BONTK B NoAnyHKT d 1 HabpaTbk HOBOE 3HaYeHVe napameTpa.

— Mponuctatb Ao nyHkta End u BbIATW, COXpaHMB Mpu HeoOGXOAMMOCTW HOBOE
3Ha4YeHune napameTpa.

Bbixoa 13 pexuma amynsumMm ocyLecTBnseTcs BBOAOM komaHabl 200 B COOTBETCTBUU
¢ .11 nnn aBTomatuyeckn Yyepes 10 MUHYT nocne Bxoaa.

Pexum amynsaumm MOXHO MCMNonb3oBaTh ANs NPOBEPKU paboTbl 610KOB KOMMYyTaUUu,
NATaHUSA-KOMMYyTaUMM, CBETOBbIX UM 3BYKOBbIX  CUTHanmM3aTOpOB,  MHOrOKaHasbHbIX
CUrHaNU3aTopoB M UCMOSTHUTENbHBIX MEXaHU3MOB aBTOMATMKW, HAaCTPOEHHbIX Ha paboTy ¢
YPOBHEMEPOM, 3aaBasi 3Ha4YeHUss paccTosHus d, NpuM  KOTOPbIX COOTBETCTBYOLLUE
napameTpbl KOHTPONMMPYeMoWn cpedbl OyayT BbIE WM HUXE MOPOroBbIX 3HAYEHWN,
yCTaHOBMNEHHbIX cornacHo 1.9.
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.13 Pa6GoTa B peXxume U3MepeHuii yrioB HakrnoHa ypoBHeMepa

Pexum un3amepeHWn yrrnoB HakmoHa YypOBHeEMepa WCnomnb3yeTcs AN KOHTpons
paboyero nonoxeHws ypoBHeMepa Npu ero ycTaHoBKe B pe3epByap (CM. pucyHok 1.6).

BkntoyeHne pexuma M3mMepeHuUin yrmoB HaKMOHa OCYLEeCTBMNAETCS BBOAOM KOMaHAb
239 B cootBetctBUM Cc W.11. Tlpu BKMAOYEHUUM pexmma MW3MEPEHWN YrMoB HaKMnoHa
ypoBHEMEpPA MPOLIECC WU3MEPEHUN YPOBHSA W €ero MNpousBOAHbIX: OBbEMa, MPOLLEHTHOro
3anofiHeHUsl pesepByapa, NPUOCTaHABMBAaETCA W BbIMOSHAETCS HenpepbiBHOE U3MepeHne
yrnoB HaknoHa B u y B rpagycax B [AByX B3aWMHO MePneHAUKYNSAPHbIX MAOCKOCTAX

(cm. pucyHok .6).

[ ]

L |

PucyHok .6

MpumevaHne — BknioyeHne pexvmMa M3MepeHuUid YImoB HaKMoHa ypoBHEMEpPA BO3MOXHO TOMbKO
npu paboTe ¢ ypoBHEM AOCTyNa aAMUHUCTPATOP W OTKITIOYEHHON BrOKMPOBKE U3MEHEHWIA HACTPOEYHbBIX

napameTpos (cm. 11.15, 1.16).

B pexume namepeHns yrnos HaknoHa yron B otobpaxaetcs, kak napametp C4, yrony
oTobpaxaeTcs, kak napameTtp C5.

Mpwn ycTaHOBKE ypoBHEMEpPA B pe3epByap 3HayeHus yrioB B, y (napametpos C4, C5)
OOMKHbI COOTBETCTBOBATL TpeboBaHuAM 2.3.5, nepeuncnexus a) u m).

BbikntoyeHne pexmma M3MepeHUn yrna HaknoHa OCYLLECTBNSETCH BBOAOM KOMaHAbl
240 B cooTtBeTcTBUM C U.11 nnu aBTomaTnyecku vyepes 10 MUHYT nocrne BKNIOYEHUss AaHHOro

pexuma.
N.14 CoxpaHeHue, BOCCTaHOBIIEHME HAaCTPOEK ypoBHeMepa

CoxpaHeHne HacTpoeKk YpPOBHEMEpa, YCTAHOBMEHHbIX MNPW €ero 3JKcnyaTaumu,
ocyLecTBNsAeTca BBOAOM B cooTBeTCTBMM € W.11 kOMaHabl 223.

Ecnn no kakum-nmbo npuyuHam HacTpOMKM ObiMM  M3MEHEHbl M Heobxooumo
BOCCTAHOBUTb COXPaHEHHblE paHee HaCTPOWKM, TO 3TO OCYLeCTBMNsieTCA BBOAOM B
cooTBeTcTBUM C .11 KOMaHab!l 222.

Ecnn HeobxooMMO BOCCTaHOBWUTb HACTPOWKM YpPOBHEMEpa, COXPaHEHHble Ha
npeanpusTUN-N3roToBUTENE MNpU  BbINYCKE YpPOBHEMEpa W3 MNpPOM3BOACTBa (3aBOACKWE
HaCTpOMiKK), TO 3TO OCYLLLECTBNSAETCA BBOAOM B cooTBeTCTBMM C .11 kOMaHabl 224.
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MpumeyaHne — CoxpaHeHWe MU BOCCTaHOBIIEHWE HACTPOEK BO3MOXHO TONMbkO npu paboTe ¢
YPOBHEM AOCTyna afMWHUCTPATOP U OTKIOYEHHOW GIOKMPOBKE U3MEHEHWI A HAaCTPOEYHbIX NMapaMeTpoB
(cm. L.15, 11.16).

N.15 YnpaBneHue noctynom

Ona  3awmTbl HacTpoek ypoBHeEMepa OT HeCAHKUMOHUPOBAHHbLIX WU3MEHEHUN
YpOBHEMEP UMEET YPOBHM JOCTYNa: NoNb3oBaTenb U aAMUHUCTPATOP.

lMpn pabote c ypoBHEM [ocTyna ronb3oBaTenb BO3MOXEH TOMbKO MPOCMOTP
YCTaHOBMNEHHbIX 3Ha4YeHUW napameTpoB yposHemepa. [lpu pabote c ypoBHem pocTtyna
agMUHMCTPATOP BO3MOXEH MPOCMOTP U U3MEHEHWEe 3Ha4YeHUn napameTpoB YpOBHeMepa.
YpoBeHb AoCTyna agMUHUCTPaTopP 3aLMULLEH Naponem.

Mepexoq Ha paboTy € ypoBHEM [oOCTyna agMMHUCTPATOpP OCYLLECTBsSeTCH
cnepytowmm obpasom:

— Beectu B cootBeTcTBMM € M.11 KOMaHay 231. Mocne atoro otobpasnTcsa 3anpoc Ha
BBOZ, naponsa agmuHuctpartopa P1 0.000.

— BBectn B 3anpoce naponb agmuHucTpaTopa. Mpu npaeunbHO BBEAEHHOM napone
oTobpasuTca noareepxgarowee coobuieHne SAVE (komaHaa BbINOMHEHa), B NPOTMBHOM
cnyyae otobpasutcs cooblieHne o6 owmnbke Err.S (oTkas B BbINOMHEHWN).

BosBpaT Ha ypoBeHb [JocCTyna Monb3oBaTernb OCYLIECTBRAsSeTcd BBOAOM B
cootBeTcTBUM ¢ U.11 komaHabl 230 unu nocne copoca Hanps>keHUs NUTaHUA ypoBHeEMepa.

[na ycTtaHOBKM napons agMUHUCTpaTopa MCMorb3yeTcs noAanyHKT Pl nyHKTa MeHHo
PSd. MyHkt PSd. otobpaxaetcsa npu paboTte C ypoBHEM [JocTyna agMuHucTpaTtop. B
KayecTBe Napons agMUHUCTPaTOpa UCMONb3YeTCs YeTbIPEX3HAYHOE YMCMOo, MPUYEM nmeeT
3Ha4YeHe MNonoXeHwe B HEM pasgenutens uenor u apobHonm yactu (Toukn). MNpu Bbinycke
ypoBHEMEpa M3 NPOM3BOACTBA Ha MPEAnpUATAM — U3roTOBUTENE YyCTaHaBMMBaeTCs Maporb
agMuHucTpartopa «1234».

Maponb mMoxHO cbpocuTb, ycTaHoBMB B noanyHkTe Pl nyHKkTa meHw PSd. Hynesoe
3HayeHue. MNocne cbpoca naponb He OyaeT 3anmpalumBaTbCd MpU nepexode Ha paboTy ¢
YPOBHEM J0CTyna agMVHUCTPATop.

[MpocmoTp, M3MeHeHVe napons agMUHUCTPaTopa OCYLIECTBSETCA B COOTBETCTBUN C
.1, N.4 cnepyrowmm obpaszom:

— Bontu B MEHI0 HAaCTpOViKn ypoBHEMEpa.

— lMponuctate 1 BbIGpate NyHKT MeHo PSd. lMpu atom oTobpasutcs noanyHkT Pl ¢
TEKyLLMM 3HaYeHneM napors.

— [ing n3meHeHus BONTK B NoanyHKT P1 n HabpaTb HOBbIN NAPOrb.

— MNponucTtaTb Ao nyHkTa End 1 BbINTU, COXpaHUB NpY HEOBXOAMMOCTM HOBbIV Naporb.

MpumevaHne — W3meHeHve napons, cOpoC Mapons BO3MOXHbl TOMbKO MPU OTKIOYEHHOMW
6GnOKNPOBKE N3MEHEHWIA HACTPOEYHbIX MapameTpoB (cM. U.16).

.16 BnokMpoBKa U3MeHeHU HacTPOe4YHbIX NapaMeTpoB

Ona 3aWwmuTbl BCEX HACTPOEYHbIX MapameTpoB YpOBHEMep umeeT ABYXMO3ULMOHHbLIN
nepekntovatens «bnok.» (bnokuposka). MNepekntovaTenb pacnonoXeH pPsSAOM C KMEMMHbIM
3aXXUMOM, NpeAHa3HayYeHHbIM AN NOAKNIOYEHNS BHELIHUX Lienen (CM. pucyHok 19).

Ecnn nepekntovatens «bnok.» HaxoguTcs B MONMOXeHWM «Bkn.» (BKMOYEHO), TO
3anpellaeTca W3MEHEeHWe BCeX HaCTPOeK ypoBHEMepa, KOMaHAbl M3MEHEHUS HacTpoek
YPOBHEMEPOM He BbINOMHATCA. Ecnv nepeknoyatens «bnok.» Haxogutcs B MOMOXEHUN
«OTKN.» (OTKIHOYEHO), TO USMEHEHME HACTPOEK pPaspeLLEHO.
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N.17 HacTtpoiika agpeca, NpocMOTpP MH(HPOPMaLIMOHHbIX NapaMeTpPoB

Hactponka agpeca u npocMOTp WHAOPMALMOHHBIX MapamMeTpoB YpoBHeMmepa
obecneymBaeTcs NyHKTOM MeHI0 inFo.

B nyHkTe cogepxatcsa cnegytowme nognyHKTbI:

Er — copepxuT kof oLMBKM ypoBHEMEpa.

Ad — cogepxuT agpec yCTponcTBa.

Pn — copgepXuT nNOpsSiAKOBbI HOMEpP YCTaHOBMEHHOW B YpPOBHEMepe Bepcum
nporpaMmMHoro obecneveHus.

S1 — copgepxuT cTapLume YeTbipe pa3psaa 3aBOACKOro HoMepa ypoBHeMepa.

S2 — copepXvT MnagLune YyeTbipe pa3psaa 3aBoACKOro HoMepa ypoBHemepa.

Ons pa6otel no npotokony «CEHC» kaxgoe ycTpoMcTBO uMeeT CBOW agpec.
YpoBHemMepy MOXHO npucsBouTb agpec oT 1 go 254. Agpec ypoBHemepa [OMKeH ObiTb
YHUKanbHbIM, T.€. y NpuBOpPOB, NMOAKMIOYEHHbIX K OOAHON FIMHUM MUTaHUS-CBA3W, HE OOMMKHO
ObITb OANHaKOBbLIX aApeCcoB.

Mpn paboTte c NOPOroBbIMW 3HAYEHUAMW YPOBHSI YPOBHEMEp BblAAET B NUHUIO BanT
COCTOSIHUS, €CNN TOSbKO €ro agpec Haxoautcsa B npegenax ot 1 oo 127.

MpumeyaHne — HekoTopble BrOkN KOMMyTaUUK U NUTaHUA-KOMMYyTaLUMn nogaepXxusatoT paboTy ¢
6anToM COCTOAHNA YPOBHEMEPA, €CINN TOMbKO afapec YypoBHeMepPa HaxoamuTcsa B npeaenax ot 1 go 31.

[ns npocmoTpa, n3ameHeHus agpeca Heobxoaumo B cooTBeTcTBumM ¢ U.1, N.4:

— BonTn B MEHI0 HACTPOMKM ypoBHEMEPA.

— MponucTaTtb 1 BbIOpaTh NYHKT inFo.

— MepewiT K NOANYHKTY, COOTBETCTBYIOWEMY TpebyemoMy napameTpy, Nnpu 3TOM Ha
Tabno curHanusatopa 0TobpasnTcs TekyLlee 3HayeHre napameTpa.

— [na HacTpovikn agpeca ypoBHemepa nponucTate A0 nognyHkta Ad, AnuTenbHbIM
HaxaTMem Ha MpaBylo KHOMKYy CurHanusaTopa BOMTW B pPEeXuMM PeAaKkTUpoBaHWs agpeca M
HabpaTb HOBbLIV agpec ypoBHeMepa.

— MNponucTate A0 NyHkTa ENd 1 BEINTY C COXpaHEHMEM V3MEHEHWI.

MpumevaHne — MN3meHeHne agpeca ypoBHeMepa BO3MOXHO TONbKO Mpu paboTe C ypoBHEM
[0CTyna agMUHUCTPATOP WM OTKIMOYEHHOWN ONOKMPOBKE M3MEHEHWU HAacTpoeYHblx napameTpos (cm. U.15,
1.16).

Ecnu agpec ypoBHeMepa HEN3BECTEH, TO ANA BX0AA B PEXMM HACTPOMKN MOXET ObITb
ucnonb3oBaH agpec «0». Mpu 3ToM Bce ocTanbHble MprBopsLI, UMEKLLME afpeca, OOMKHbI
ObITb OTKIMKYEHBI OT JIMHUX NUTaHNS-CBA3N.

BHUMAHME! BXOO4 B PEXWUM HACTPOMKA C AOPECOM  «0»
LIENIECOOBEPA3HO WUCIMOJIb3OBATb TOJNIbLKO ANA MNMPOCMOTPA NMAPAMETPOB
YPOBHEMEPA, WHAYE OWWBOYHO MOXHO WU3MEHUTb T[APAMETPbI
HECKOJIbKUX YCTPOWUCTB.

Mpwv paboTe ypoBHEMEP HEMPEPLIBHO BLIMOSHAET aBTOMATUYECKY0 CaMOANarHOCTHKY
W cuUrHanusauuilo OTKa3oB MNpU BbISIBNEHUM OTKIMOHEHWI B cBoei paGoTe. MpocMoTp kopa
OLWMOKN OCyLLIEeCTBISIETCS B NoanyHkTe Er.

MepeyeHb oOWMOOK ypOBHEMEPA U pekoMeHayemble [eicTBUS  nepcoHana
(nonb3oBatens) Npu ux obHapyxeHUn npuBeaeHsbl B Tabnuue U.4.
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Tabnuua N.4

Kopn
HanmeHoBaHue .
OLLNGKN Onucanune oLmnodku JenctBus
owmnbkm
Er
Temnepatypa okpyxatoLlero | Bo nsbexaHue Bbixoga ns cTposi
Heponyctumas BO34yxa unv Ha pnaHue ypoBHeMepa pekoMeHayeTcs
1 TemnepaTypa YCTaHOBOYHOM BHYTpU NPUHATL Mepbl No obecneyeHno
oKpy)XatoLero pesepByapa HaxoouTcs 3a COOTBETCTBMSA TeMnepaTypbl
BO3ayXxa npegenamMmun ananasoHa no AwanasoHam no 1.2.17 nnum
1.2.17 vin 1.2.18 1.2.18
PesynbTaTthl nsamepexHun
HeJOoCTOBEPHbI NN
N3MepPEHNsT HEBO3MOXHbI U3-
3a HU3KOro YPOBHSA
[MpoBepuTb NPaBUIbLHOCTb
NPVHUMAEMOro curHana unm
Hw3skunin ypoBeHb OTCYTCTBUSA (NoTepwn) yCTaHoBki ypoBHEMEpPa B
n MHVIM);%MOI'O cmr}lgana B a6oq2M COOTBETCTBIN C 2.3.5 1
P P o HaCTPOWMKM NapameTpoB
curHana unm avanasoHe U3MepeHuin no
° ypoBHemMepa
2 noteps curHana 1.2.2 nn TekyLumn ypoBeHb
B paboyem HaxoOUTCs B 30HE
ananasoHe HEeYyBCTBUTENBHOCTU
n3mepeHuin ypoBHemepa
Hanuune mexaHm4eckux OBpaTnTbCHA B CEPBUCHYIO
NOBPEXAEHUA aHTEHHbI UK cnyx0y npegnpuaTms-
BCTaBKV U30NMPYHOLLEN NN N3roToBUTENS.
oTKa3 nnat 6oka YpOBHEMEP NOANEXUT PEMOHTY
3M1EKTPOHHOIO Ha NpPeanpusSTUN-U3roToBUTENE
BbINONHWUTL 04NCTKY OT
M3amepeHnst HEBO3MOXHbI .
. 3arpsi3HEHUN aHTEHHbI UK
13-32 HanMU4us 3arpsisHEHUN o
BCTaBKW U30NUpPYHOLLEN
. Ha NOBEPXHOCTN aHTEHHbI
Bbicokui o ypOBHemepa cnnpTto-
U BCTaBKN N30MNUpYoLLen °
3 YPOBEHb DOEeH3MHOBOW CMECbHHO
FipUHBgaemolR 0BpaTUTLCS B CEPBUCHYIO
curHana
Cryx0y npeanpuaTUs-
OTkas nnart 6roka YOy npeanp
N3roToBUTENS.
3NEKTPOHHOIo
YpoBHeMep NoANeXUT PEMOHTY
Ha NpPeanpUsSTUN-U3roToBUTENE
O6paTnTbCs B CEPBUCHYIO
HewncnpaeHocTb cnyx0y npegnpusaTus-
4n P OrTkas nnat 6noka yXOy NpeAnp
6noka N3roToBUTENS.
nanee 3NEKTPOHHOIo
3NEKTPOHHOrO YpoBHEMEP NOASIEXUT PEMOHTY

Ha npeanpunaTtnun-n3rotoeutene
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NPUNOXEHUE K

(ob6s3aTenbHoOeE)
Pa6oTa c ypoBHemepom no npotokony «Modbus RTU»

K.1 O6wme cBegeHuns

Pa6ota c¢ ypoBHemepom no undpoBoMy uHTepdency «RS-485» c npoTokonom
«Modbus RTU» ocyuiecTBnsieTca B cooTBeTCTBUM co cneumdmkaumen «Modbus Application
Protocol Specification v1.1b».

Pabota ¢ ypoBHEMEpOM OCYyLLIECTBMSAETCA B COOTBETCTBUM C [OOKYMEHTOM
«Peanuzauuss npotokona Modbus B yctpoictBax CEHC» wn o6GecneumBaetcs 4epes
nepcoHarnbHbIM KOMNbIOTEP C NPUMEHeHueM npeobpasosaTtens uHtepderica «RS-485/USB»
n nporpamm «CEHC YP Modbus», «HacTponka OaTtyvMkoB ¥ BTOPWYHBLIX Mpubopos» wnu
nporpamMMbl CTOPOHHErO NPOU3BOANTENS.

MopgpobHoe onucaHne nopsaka paboTbl € MCMOMb30OBaHWEM  MEepPCOHanbHOro
KOMMbloTepa 1 NporpamMm NpuBeAEHO B COOTBETCTBYHOLLMX PYKOBOACTBAX MONb30BaTens.

MopnepxmBaemble koMaHabl npoTtokona «Modbus RTU» npueegeHsl B Tabnuue K.1.

Tabnuua K.1

Kopn

OnucaHune MpumeyvaHne
KOMaHzbl

. Vcnonb3yetcs Ans nosy4eHns 3HadeHnn
YTeHune 3HaYEHNN 13 HECKOITbKUX

03 (0x03) N3MEPSEMbIX M HACTPOEYHbIX
PEMMCTPOB XpaHEHUs

napameTpoB
04 (0x04) YTeHne 3Ha4YeHn U3 HECKOMbKUX B ypoBHEMepe KapTa perncTpos BBoAa
permcTpoB BeoAa NOEHTUYHA KapTe PerMcTpoB XpaHeHus
Vicnonb3yeTcsa anst uaMeHeHust
3anuck 3HayeHus1 B OAWH perucTp
06 (0x06) e HaCTPOEYHbIX MapaMeTpoB U
P BbIMOMHEHUS KOMaH[, KannoGpoBKM
[narHocTtuka cBsA3m ¢
08 (0x08) YCTPOMCTBOM MO UHTEPAENCY -

«RS-485»

A, KomaHpga aHanormyHa komaHae 06, Ho
3anunck 3HaYeHuni B HECKOMNbKO
16 (0x10) 3anuncb NpPoun3BoaNTCS cpasy B
pPerncTpoB XpaHeHns
HECKONbKO perncTpos

UTteHne ngeHTndukatopa WpeHTudmkatop npeacrasnseT cobom

17 (0x11) ycTpoiicTsa cTpoky B koauposke ASCII

K.2 NMpepctaBneHne TMNOB AaHHbIX B ypOBHEMeEpe

MoaaepxvBaemble TUMbI AaHHLIX YPOBHEMEPOM npuBedeHbl B Tabnuue K.2.

Tabnuua K.2

Tun Pa3mepHoCcTb Ananasou OwnboyHoe

Onwncanue _ KOPPEKTHbIX
OaHHbIX (6anT) - 3Ha4veHune
3Ha4YeHuNn
Llenble uncna

intl6 OMKCMPOBAHHOW OSTMHbI 2 -32767...+32767 -32768

CO 3HaKOM
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Mpopomkenne Tabnuupl K.2

Tun o PasmepHocTb Ananazon OwnboyHoe
nMcaHvne _ KOPPEKTHBIX
OaHHbIX (6anT) _ 3HayeHue
3Ha4YeHun
Lenble yicna
uintl6 PMKCMPOBAHHOW OSTNHbI 2 0...65534 65535
6e3 3Haka
Lenble yncna
uint32 PMKCMPOBAHHOW ASTUHbI 4 0...4294967294 4294967295
6e3 3Haka
Mpu owmbo4HOM
32-OUTHBIV TUN AnNA CornacHo NSMEpeHnm Bce
_ 4 b6anTa
float32 XPaHeHWs1 3HaYeHN C 4 cranpapty |IEEE
o o npuHMMatoT
nnaBatoLLen 3ansaTon Std 754-2008
3Ha4veHune OxFF
(OXFFFFFFFF)

MpeacTtaBneHve TUMOB AaHHbIX B PericTpax npueseneHo B Tabnuue K.3.

Tabnuua K.3
,qa-[mllx Mpumep MpeacTaenetve B peructpax Modbus
_ Appec peructpa: 1
LT;%EG 0x16C1 (5825) ctapwui 6anTt (b1) mMnagwwuin 6ant (b2)
MSB 0x16 0xC1 LSB
Appec peructpa: 1002
ctapLumni 6ant (B3) mnaglwuii 6ant (b4)
Uint32 0x4634D480 0xD4 0x80 LSB
(1177 867 392) Anpec pervictpa: 1003
crapwui 6anT (b1) mnaglmni 6ant (62)
MSB 0x46 0x34
Appec peructpa: 1002
cTapLuwit 6aiT (b3) mnagwmin 6aut (54)
0x4634D480 0xD4 0x80 LSB
float32
(11573,125) Appec peructpa: 1003
ctapwwii 6ant (b1) mMnagwwuin 6ant (b2)
MSB 0x46 0x34

MpumevarHne — LSB (least significant bit) - Mnagwwn sHavawmin paspsg, MSB (most significant

bit) - cTapwuii 3Havawmn paspsa.
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K.3 KapTa peructpoB xpaHeHusi (BBoAa) ypoBHemepa

Kapta pernctpoB ypoBHemepa 3aHuMaeT agpecHoe npocTtpaHctBo ¢ 1 no 8000 um
ucnonb3yeT CTPYKTYpY, yka3aHHyto B Tabnuue K.4. Pernctpbl, agpeca KOTOpbIX HE yka3aHbl B
KapTe peructpoB YpOBHeMepa, CHUMTaloTCs 3apes3epBUPOBaHHLIMW, 33 WCKIIOYEeHVEM
permcTpoB ¢ TMNOM AaHHbiX uint32 1 float32, ncnonbasylowmx ABa agpeca — ykasaHHbIN agpec
W cnepylowmnin agpec no BospactaHuio. [py 4YTeHun 3apesepBUPOBaHHBLIX PErMcTpoB
Bo3Bpawjaetca 3HadveHne OxFFFF. Hactporka u npocmoTp napaMeTpoB YypoBHeMepa
OCYLLLECTBSIETCS 3aNnChbio UIMN CHUTBIBAHNEM 3HAYEHNSI B COOTBETCTBYHOLLLEM PEFUCTPE.

Pernctpbl ¢ ogmMHakoBbiM 0603HaYeHMEM CBS3aHbl, 3annCb 3HA4YeHWs napamMeTpa B
OOMH 13 HUX MPUBOOMT K 3aMMCU TaKoro e 3Ha4yeHus B OPYron.

Tabnuua K.4
O6o- EanHnubl Tun
Agpec OnucaHue napameTtpa 3Have- n3ame- OaH-
Hune peHui HbIX
1 YpoBeHb cpefbl h MM uintl6
2 PaccTtosaHne go cpegpbl d MM uintl6
3 MpoueHTHOE 3anonHeHne o6bEMa pesepByapa % 0,01 % uintl6
4 O6BbEM KOHTpONUpyemow cpeabl U 10 am° uint16
35 Agpec ypoBHemepa B cetu Modbus AA - uintl6
CkopocTb nepefaym AaHHbIX Mo nHTepdency
«RS-485»:
0-1200 6ut/c; 5 - 19200 6uT/c;
36 1 - 2400 6ut/c; 6 — 38400 6uT/c; rs - uintl6
2 —4800 6ut/c; 7 — 56000 6ur/c;
3-9600 6ut/c; 8 — 57600 6ur/c;
4 — 14400 6ut/c; 9 - 115200 6uT/c.
PexvM KOHTpOons YETHOCTU 1 KONMYECTBO
CTOMNOBbIX BUT:
0 — ans paboTtbl 6€3 KOHTPOSsi YETHOCTYU C
ogHum ctonoBbiM 6utom (8N1);
37 1 — gnsa paboTsl 6e3 koHTpOonS ‘-Ié.THOCTM G P - Lint16
OByms ctonoBbiMu Butamn (8N2);
2 — s paboTbl C MPOBEPKOM HA YETHOCTb C
OOHWM cTonoBbIM buToMm (801);
3 — ansa paboTbl C NPOBEPKON Ha HEYETHOCTbL C
0fHVMM cTonoBbIM 6uToMm (8E1)
1000 | YpoBeHb cpefpbl h M float32
1004 MpoueHTHOE 3anonHeHne o6bEMa pesepByapa % % float32
1006 | O6bEM KOHTpPOMNMPYEMOW cpeabl U M float32
1086 PaccTtosiHve oo cpebl d M float32
1092 Yron HaknoHa f3 C4 ° float32
1094 | Yron HaknoHay C5 ° float32
2006 BasoBas BbiCOTa yCTaHOBKM YypOBHEMEPA do " float3?
(oTcTyn oT AHa pesepByapa)
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MpogomkeHne Tabnuupl K.4

Anpec

OnucaHve napameTpa

O6o-
3Have-
Hue

EanHunubl
nave-
peHun

Twvn
nax-
HbIX

2008

Cnocob pac4éTta o6béma KOHTpOonMpyemon
cpenpl:

0 — no dhopmyne Ans BepTUKaNbHOMO
pesepByapa;

1 — no dopmyrne Anst ropu3oHTanNbHOro
LUUNMHOPUYECKOTO pe3epByapa C NIoCKUMU
OHVLWamMn);

2 — no rpagyvpoBoYHON Tabnuue pesepByapa;
3 — no copmMyne ans ropu3oHTanbLHOro
LMNMHOPUYECKOro pesepByapa C
ANNUNTUYECKUMW JHULLLAMMA

Gr

float32

2010

BbicoTa (onameTp) pesepByapa

float32

2012

O6bEM pesepByapa

float32

2014

KonunyectBo ToYek B rpaayMpoBoYHON Tabnuue

float32

2040

MuHUManbHbIM M3MepseMbIi YpoBEHbL (Nopor
OGHYyNeHnsi NokasaHui YPOBHS)

d7

float32

2064

CkopocTb nepegayn gaHHbIX Mo nHTepdency
«RS-485x»:

0 - 1200 6ut/c; 0 - 1200 6uT/c;

1 — 2400 ouTt/c; 1 — 2400 buT/c;

2 — 4800 ouTt/c; 2 — 4800 ouT/c;

3 -9600 6ut/c; 3 -9600 6uT/c;

4 — 14400 but/c; 4 — 14400 buT/c;

rs

float32

2066

PexvM KOHTpons YETHOCTU 1 KONMMYECTBO
CTOMNOBbIX BUT:

0 — ans paboTtbl 6e3 KOHTPOIS YETHOCTY C
ogHum ctonoBbiM 6utom (8N1);

1 — anga paboTbl 6€3 KOHTPOIIA YETHOCTM C
OByms ctonoBbiMy Butamn (8N2);

2 — gns paboTbl C MPOBEPKOM Ha YETHOCTb C
OOHVM cTonoBbIM BuTtom (801);

3 — ansa paboTbl C NPOBEPKON Ha HEYETHOCTbL C
04HVMM cTonoBbIM 6uToMm (8E1)

rP

float32

2068

Agpec ypoBHemepa B cetu Modbus

AA

float32

2086

[MocTosiHHas BpemeHn aemndunpoBaHns

dt

float32

2124

[MpocmoTp COCTOAHMSA NPOrpaMMHONA
dunbTpaunm NOMeX «3Xo»:

0 — BbIKNIOYEHA;

1 — BKNtOYEHa

Echo

float32

2298

Craplive paspsiabl 3aBOACKOr0 HoMepa

S1

uint16

2300

Mnagiuve pa3psasl 3aBOACKOro Homepa

S2

uintl6

2388

HopmMupoBaHHasi OTHOCUTENbHAsA
ANaneKkTpuyeckas NPoHNLIAaeMOCTb
rasoBow cpeabl

Efn

float32

2390

Temnepatypa rasoBoi cpefbl BHyTpM
pesepByapa

tf

°C

float32

2402

MonpaBouHbIf KoadruneHT

kp

float32
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Mpopomkenne Tabnuupl K.4

O6o- EanHuubl Tun
Anpec OnucaHue napameTpa 3Have- nsme- naH-
Hue peHun HbIX
2404 AGconTHOE JaBNeEHNE BHYTpM pe3epByapa P MMa float32
Mpegensl nporpammHon uneTpaLum noMmex
2112 «CrensLee okHO» dtw M float32
[MpocmMoTp cocToAHMSA NPOrpaMMHON
2114 d())manpaumm n0|.\/|ex «cnepswee OKHO»: Twin _ Lintl6
— BbIKINIOYEHA;
1 — BKMoYeHa
2416 Kop owwinbku Er - uintl6
2420 Bepcusa nporpammHoro obecneyexms Pn - uintl6
2426 Maponb agMuHucTpaTopa P1 - float32
BBog komaHa ynpaBneHus.
3anuck 3HaveHusa N 3anyckaeT BbINOMHEHNE
KomaHgbl ¢ Homepom N. MNpun YTeHumn
BO3BpaLLaeTcs pe3ynbTaT BbiMONIHEHNS
KOMaHAabl:
3000 0- onflaa B BbIMNOMHEHUN; - - float32
85 — NAET BbINONHEHUE;
90 — BbIMNOMHEHO;
99 — KOMaHbl He BbIMOMNHANUCH C MOMEHTA
BKITIOYEHUS YPOBHEMEPA
3002 [MapameTp komaHabl ynpasneHunsi - - float32
3208 ["oa BbINycKa ypoBHEMEpPa 13 NPOU3BOACTBa Py - uint16
YCTaHOBMEHHbIV YPOBEHb AOCTYNa:
3214 1 — agMuHMCTPAaTOP; PSd - uint16
2 — nonb3oBarerb
3218 CwmelleHne Havana oTcyeTa ypoBHeMepa S4 M float32
4253 4_ PerncTpbl oTobpakeHus - - uintl6
5000 — .
5124 Tabnvua agpecos perncTpoB oTobpaxeHns - - uint16
25000 | Konun4yecTBO TOYEK B rpagyvMpoBOYHON Tabnuue — LITYK float32
25002 | HavanbHas BbicoTa rpagympoBKu - M float32
25004 | War rpagyvpoBKu MO YPOBHIO - M float32
25006 | BeicoTta (anameTp) pesepByapa H M float32
25008 | O6bEém pesepByapa U M float32
25010 | O6bEém pesepByapa B 1-i TOYKE rpagyMpOBKU - M float32
25012 | O6wbEém pesepByapa BO 2-i TOYKE rpagyMpOBKU - M> float32
- M float32
65010 O61ém pesepyapa B 20001-1 Touke _ vl float32

rpagyvpoBKu

MpumeyaHne — B nacnopTe ypoBHemepa 3HAYEHWE BepcUU NPOrpaMMHOro obecneyeHus
yKa3aHo B LuecTHaauaTepuyHomn cucteme cumcnexus (hex).
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K.4 YcTaHOBKa napaMeTpoOB HacCTPOMKMU CBA3M Mo uHtepdency «RS-485»

Mepepn BknoveHnem ypoBHemepa B ceTb «Modbus>», ans ero koppekTHon paboTbl no
KaHany cBsiau, HeobxoauMmo 3abnaroBpeMeHHO YCTaHOBUTL NMapameTpbl HACTPOWKM CBSI3N NO
uHTepdency «RS-485»:

— CKOPOCTb Nepeaayun AaHHbIX I'S;

— PEXWUM KOHTPOISA YETHOCTM N KONIMYECTBO CTOMOBLIX 6UTOB IP;

— agpec ypoBHemepa B cetn Modbus AA.

MN3HavanbHble (3aBOACKME) HACTPOWKM YPOBHEMEPA:

— CKOpOCTb Nepeaayn aaHHbix 19200 6ut/c;

— pexvum nepefayn faHHbIX 6€3 KOHTPONS YeTHOCTU C OO4HWUM CTOMoBbIM 6uToM (8N1);

— agpec B cet Modbus 1.

CKopoCTb nepefayv AaHHbIX U PEXUM KOHTPOMsS YETHOCTU Y ypoBHEMEepa OOSDKHbI
OblTb BbICTaBMNEHbl TakMMW Xe, Kak M B KaHane CBA3M, B KOTOPOM MpeanonaraeTcs
ucnonb3oBaTb ypoBHeMep. Agpec ypoBHemepa B cetu Modbus BbeliGupaetca w3 4ducna
He3aHATbIX afgpecoB, MPW 3TOM OH [JOMKeH oTBeyaTb TpeboBaHWAM MpoTokona
«Modbus RTU», To ecTb nexatb B gnanasoHe ot 1 go 247.

YcTaHOBKa nNapamMeTpoB OCYLLECTBISIETCA 3anuCbl0  3HaYyeHuMs napameTpa B
COOTBETCTBYIOLLMI eMy pernctp (cM. Tabnuuy K.4).

[MpumeyaHve — MiameHeHne napamMeTpoB CBA3M MO nHTepdency «RS-485» BO3MOXHO TOMNbKO Npwu
pabote C ypoBHeM [OCTyna afMUHUCTPATOP W OTKMOYEHHOW OrOKMpPOBKE W3MEHEHWI HACTPOEYHbIX
napameTpos (cm. K.13, K.14).

K.5 CuutbiBaHMe noka3aHui ypoBHeMepa

CuunTbiBaHWE MOKa3aHWli ypOBHEMEpPA OCYLLECTBMASAETCA C MOMOLUbIO KOMaHA YTeHus
peructpos (cm. K.1).

CuuTbiBaHME W3MEPEHHOIO PAaCcCTOSAHWMSA [0 MOBEPXHOCTU KOHTPONMPYEMOW cpefbl
ocyllecTBnsieTcs n3 pernctpoB d ¢ agpecom 2 (Tun gaHHbIX uintl6, B MUNNMMeTpax), C
agpecom 1086 (Tvn gaHHbIX float32, B meTpax).

CunTbiBaHWE BbIYUCIEHHOTO YPOBHSI KOHTPOMMPYEMOV Cpefbl OCYLLIECTBRSETCA M3
peructpoB h ¢ agpecom 1 (Tun AanHbIX uint16, B munnumeTpax), ¢ agpecom 1000 (Tun
AaHHbix float32, B meTpax).

CuunTbiBaHNE BbIYMCIIEHHOrO OOBbEMa KOHTPOMMPYEMOW Ccpenbl OCYLIECTBSETCS U3
pernctpoB U ¢ agpecom 4 (Tun AaHHbIX Uint16, B gecATkax JeLMMETPOB B KyOe), C agpecom
1006 (Tun gaHHbix float32, B meTpax B kybe).

CunTbiBaHMEe BbIYMCMEHHOTO MPOLIEHTHOrO  3anonHeHuss obbéma pesepByapa
ocyulecTBnsgeTca u3 peructpoB % c agpecom 3 (TMn daHHbIX uint16, B COTbIX A0nsAX
npoueHTa), ¢ agpecom 1004 (Tun gaHHbIX float32, B npoueHTax).

K.6 HacTpoiika oCHOBHbLIX NapamMeTpOB ypoBHeMepa

HacTtpoiika ypoBHemMepa MpPOBOAMTCA Ha MNpeanpusTUM-U3roToBUTENE B MOSHOM
06béMe B COOTBETCTBMM C AaHHbIMU 3aka3a. Heob6xooumocTb nepeHacTporkuM ypoBHeEMepa
npy 3KcnnyatauumM MOXeT BO3HMKHYTb, €Crv [AaHHble 3akasa He Oblv MpedocTaBrieHbl B
NONIHOM 06BbEME MK OKa3anucb HECOOTBETCTBYOLLMMU AENCTBUTENBHOCTMU.

Hactpoiika (M3MeHeHWe) U NPOCMOTP MapamMeTpoB YpPOBHEMEpPA OCYLLECTBMAETCS
3anncbio COOTBETCTBYIOLLMX 3HAYEHWUI B PEFUCTPbI U CUYMTLIBAHMEM 3HAYEHMI U3 PEerncTpoB
(cm. Tabnuuy K.4).

MpumevaHus
1 Banucb 3HayeHWn B perucTpbl BO3MOXHA TONMbko nNpu paboTe € ypoBHeM [JocTyna
aaMVHUCTPATOP M OTKIMKOYEHHON BrTOKMPOBKE M3MEHEHWI HAacTpoeYHbIX napameTpoB (cMm. K.13, K.14).
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2 PeFVICprI C 0AUHaKOBbIM 0603Ha4YeHNEM CBSi3aHbl, 3amnMcChb 3HAYEHUs! napameTpa B O4AUH U3 HUX
NpMBOAUT K 3aNnUCU TaKOro Xe 3Ha4YeHUd B ﬂ,pyl’OVI.

Ha pucyHke K.1 nokasaHa B3auMOCBSI3b MapameTpoB pe3epByapa C napameTpamu
ypoBHEMEPA.

[ ]

Hayano orcyeta
i AEST o ypoBHeMepa
Aposrenepd

dO < dmax

0min — MUHMManNbHOE M3MEepAEMOoe YPOBHEMEPOM paccTosHue no 1.2.2;
dmax — MakcMMarnbHOE U3MepsieMoe YPOBHEMEPOM pacCcTosiHve no 1.2.2;
d0 — 6a3oBas BbICOTa YCTAHOBKM YPOBHEMEpPA B pe3epByape;
Hmin — MMHUManbHbIN N3MepsieMbll YypOBHEMEPOM YpOBeHb no 1.2.3;
Hmax — MakcumanbHbI U3MepPSeEMbI ypOBHEMEPOM YpOBeHb Mo 1.2.3;
|_ Hc — pabounii guanasoH M3mMepeHuin ypoBHSI. J

PucyHok K.1

Hwxe npeactaBneHo  onucaHME  OCHOBHbIX — MapamMeTpoB  YpoBHeMepa W
COOTBETCTBYIOLLNE UM PETUCTPSI.

d0 — 6a3oBas BbicoTa YCTaHOBKM ypOBHEMepa B pe3epByape UM OTCTyn OT AHa
pe3epByapa, M. 3HaveHne dO OOMKHO COOTBETCTBOBATH PaCcCTOSHUIO OT Havana oTcyeTa
YPOBHS (OHO, OMOPHbLIM CTOMMK WNW ApYyroe YCTPOMCTBO) OO Havana oTtcyérta (MrnocKocTu
YNNOTHUTENBHON MOBEPXHOCTM YCTPOWCTBa KpenmneHusl) ypoBHemepa. Ha npeanpustum-
n3roToBuTENe ycTaHaBnuBaeTca 3HayeHne dO0 B COOTBETCTBUM C 3aKasoMm, MpWU OTCYTCTBUM
OaHHbIX ycTaHaBnvBaeTcs 3HaveHne d0 COOTBETCTBYIOLLEE MaKCUMarbHOMY U3MepsieMOMy
YPOBHEMEPOM  PacCTOsHMIO  dmax (cM. 1.2.2). 3anncb 1 cuynTbiBaHMe napameTpa
ocyuiectensetca B pernctpe dO ¢ agpecom 2006 (Tvn gaHHbIx float32).
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d7 — MMHUManNbHbLIA U3MEpPSieMbIl YPOBHEMEPOM YpPOBeHb (MOpor OoGHyneHus
nokasaHuu), M. MuvHUManbHbI UM3MeEpPSEMbI YPOBHEMEPOM YPOBEHb OMpeaensercs
oTpaxatoLlelt cnocobHOCTbI0 KOHTPONMPYEMOW cpedbl B cooTBeTcTBUM ¢ 1.2.3. Mpu ypoBHE
cpeabl MEHbLLIEM MUHMMArbHOMO U3MEPSIEMOrO YPOBHSI pe3yrnbTaTbl U3MEPEHUn MoryT BbiTb
HEKOPPEKTHLIMU, MO3TOMY MOXET BO3HUKHYTb HEOOXOAMMOCTb OBHYNEHUS NOKa3aHWA YPOBHS
N COOTBETCTBEHHO €ro Npou3BOAHbIX: 06bEMa, NPOLEHTHOro 3anonHeHus pesepsyapa. [ns
3TOro npegycmoTpeH napameTtp d7 (nopor oBHyneHus nokasaHwui YpoBHS xugkocTu). MNpu
3TOM MoKasaHus ypoBHA OyayT OOHYNATbCA MPU MOHMKEHUW HWXKE 3adaHHOro nopora, a
NnepekriYeHne C HyNeBoro Ha HeHyrneBoe MokasaHne GyaeT NPOUCXOAWTb MPU MPEBbLILLEHNN
YPOBHEM 3agaHHoro nopora. 3HaveHve d7 HeobxoguMmo ycTaHaBnmuBaTb B COOTBETCTBUM C
1.2.3.

MpumevaHve — lMpu Hanuuun B pes3epByape BHYTPEHHUX 3JIEMEHTOB KOHCTPYKUWU B6nun3un ero
OHa, nonajamwwmux B U3MepUTErbHbIV nyy ypoBHemMepa wunu npu Hanudmn B pe3epByape rpaHuLbl
pasgena cpeg vnu ocagka, 3HadeHune d7 Heobxogumo yCTaHaBnBaThb C y"IéTOM TOro, YTO MUHUMarbHbIV
HensmepsieMbIn YPOBEHb OOJDKEH OTCHUTbIBATLCA OT HUX.

3anucb 1 cunTbiBaHME napameTpa ocyliecTenseTca B peructpe d7 ¢ agpecom 2040
(Tvin gaHHbIX float32).

dt — nocTtosiHHasAs BpemeHu AemMndupoBaHus, c. Vcnonb3yeTcs Ans ycTpaHeHus
peskux usamMeHeHui B nokadaHusx d u h. Tpu gemndupoBaHum (ycpeoHeHUn) HOBbIN
pesynbTaT namepeHuii d onpegenseTcs Yepes npeabiaywmnin, dt MoxeT NnpuHMMaTh 3HavYeHue
ot 0 go 180 c, koTOpoe NoabupaeTcst Nofb3oBaTeNieM SKCNEPUMEHTANIbHO, Ha OCHOBaHUM
Mony4eHHbIX pes3ynbTaToB B MpoLecce 3JKkcmnyatauuu ypoBHemepa. Ha npeanpuatvm-
n3roToBuTene ycTaHoBNeHo 3HaveHve dt = 0 ¢ (6e3 gemndupoBaHns). 3anncb 1 cHUTbIBaHWE
napamMmeTpa ocyulecTBnseTcs B peructpe dt ¢ agpecom 2086 (Tvn gaHHbIx float32).

Gr — cnoco6 pacyéta o6bLEma KOHTporupyemou cpeabl. Mcnonb3yeTtcs ans
Bblbopa cnocoba pacyéra obbEMa KOHTponupyemon cpefbl B pesepByape (cMm. 1.4.7).
Gr MOXeT NpUHMMaTb CreaytoLine 3Ha4YeHus:

— 0 — no chopmyne Ans BepTVKanbHOrO pesepsyapa;

— 1 — no chopmyrie Ansi ropM30oHTaNbHOrO LUNMHAPUYECKOrO pe3epByapa C NioCKMMM
OHVLWamu;

— 2 — M0 rpagyMpoBOYHON TabnuLe pe3epByapa;

— 3 — 110 popMyfe A5 FOPU3OHTaNbLHOro LIUMMHAPUYECKOro pe3epByapa ¢
ANNUNTUYECKUMW SHULLAMWA.

3annck 1 cuMTbIBaHME napameTpa ocyllecTBnsietcs B pernctpe Gr ¢ agpecom 2008
(Tvin ganHbIX float32).

H — BbicoTa (AuMameTp) pesepByapa, M. Vcnonb3yeTcs npu BblYUCIIEHUN O0OBEMA
KOHTpONUpyeMoW cpefbl B pesepByape. [Ins ropu3oHTanbHbIX LMITMHAPUYECKMX pe3epByapoB
BbICOTa COOTBETCTBYET AnamMeTpy pesepByapa. 3HavyeHve H yctaHaBnuBaeTcs no AaHHbIM Ha
pesepByap. 3anucb U CYUTbIBaHWE MapameTpa OcCyLlecTBnseTcs B pernctpe H ¢ agpecom
2010 (Tun gaHHbIx float32).

U — ob6Bbém pesepByapa, m°. Mcnonb3yeTcsi nNpu  BbIYMCIIEHMU TMPOLIEHTHOIO
3anonHeHnss o6bEmMa pe3epByapa U yCTaHaBMMBAETCsl MO AaHHbIM Ha pe3epByap. 3anvcb u
cunTbIBaHME NapameTpa ocyllecTtnsieTcs B peructpe U ¢ agpecom 2012 (Tvn aaHHbIx float32).

MpumevaHus

1 BbicoTa pesepByapa H cooTBEeTCTBYEeT YpOBHIO, NMPWM KOTOPOM OOBLEM KOHTPONMpyeMon
XKMOKocTu paBeH o6bEMY pesepByapa U.

2 lMpu onpepeneHun o0O6bBEMA XWAOKOCTM MO TPafyMPOBOYHOM Tabnuue BbICOTa U OOBLEM
pe3epByapa aBTOMaTUYECKM YCTaHaBMNUBAOTCS B COOTBETCTBUM C rpafyMpOBOYHON Tabnvuen.
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3 T[pagyvpoBoyHas Tabnuua pesepByapa 3anucbiBaeTcss B NaMsiTb ypoBHEMepa C
Cronb3oBaHWeM nporpaMmbl «pagynpoBkay.

€fn — HopmMMpoBaHHasA OTHOcCUTeNnbHasi AU3NeKTpuyYeckas MNPOHMULLAeMOCTb
ra3soBou cpeabl BHYTPU pe3epByapa MNpu HOpManbHbIX YycnoBusax. 3HadeHune Efn
onpepensieTcs nonb3oBaTenemM camocToaTensHo no dopmyrne (5) (cM. 1.4.6) 1 ucnonb3yetca
npu onpefeneHun B YpOBHEMepe MonpaBoyHOro koaddwuumeHta kp no dopmyne (4)
(cm. 1.4.6). 3anncb u cuuTbiBaHMe napameTpa €fn ocywecTBnsetca B pernctpe Efn c
agpecoM 2388 (Tvn gaHHbIx float32).

tf — TemnepaTypa rasoBoi cpeabl BHYTpu pesepByapa, °C. 3Hayenue tf
onpefensieTcs nonb3oBaTenemM CaMOCTOSATENbHO W UCMOMb3yeTcsa npu onpedeneHnn B
ypoBHEMeEpe nonpaBovHoro koadduumeHta kp no dopmyne (4) (cm. 1.4.6). 3anuce n
cunTbiBaHMe napameTpa ocylwecTenseTca B pernctpe tf ¢ agpecom 2390 (Tun AaHHbIX
float32).

P — abcontoTHOe faBneHue BHYTpu pe3epByapa, MIMa. 3HaveHne P onpeaensietcs
nonb3oBaTeneM CaMOCTOATENbHO W MWCMONb3yeTcsi Mpu  OnpefernieHnun B YpoOBHeMepe
nonpaBoyHoro KoadcpuumeHta kp no dopmyne (4) (cm. 1.4.6). 3anmcb M cuuTbiBaHME
napameTpa P ocyulecTtBnsieTcs B peructpe P ¢ agpecom 2404 (Tvn gaHHbix float32).

kp — nonpaBouYHbIN KO3hhuumneHT. 3HaveHne kp onpegenseTca B ypoBHeEMepe no
dopmyne (4) (cm. 1.4.6) no ycTaHOBNEHHbIM 3HaveHusm Efn, tf u P.

CuutbiBaHMe napameTpa ocyllecTBnsieTca B peructpe kp c agpecom 2402
(Tvin ganHbIX float32). MNpsamas 3anuce 3HaveHu B pernctp Kp HEBO3MOXHaA.

[ns nonpasku nokasaHun d 1 h B Lensax yctpaHeHns JOMONHUTENBHON MOrPEeLLIHOCTM
N3MepEeHU, CBA3aHHOW C U3MEHEHMEM CKOPOCTM PacrpoCTPaHEeHUs PagvoBONH B rasoBoWn
cpefe, pekomeHayeTCs yCTaHoBUTb B ypoBHeMepe 3HadveHus €fn, tf u P, cooTBeTcTBylOWME
hakTUyYecko AMINEKTPUYECKON MPOHMLIAEMOCTU ra3oBOW Cpedbl, TemnepaTtype rasoBon
cpedbl N AaBMEHWIO B pe3epByape COOTBETCTBEHHO.

Mpw BbINyCKe C MPOM3BOACTBA YPOBHEMEPY yCTaHaBnuBalTcs 3HadveHus: €fn = 0,59,
tf =20 °C n P = 0,1 MlNa (ycnoeusi 3aBoAcKon KanubpoBKkM ypoBHemepa), Npu KOTOPbIX
kp =0,99973.

BHUMAHUE! HEMPABWUIIbHO YCTAHOBJIEHHbIE 3HAYEHUSA NMAPAMETPOB,
ONPEOENAIOLMX TMOMNPABOYHbIA KOJ3®PULMEHT, MOrYT [MPUBECTU K
3HAYUTENBHON MOrPEWIHOCTU U3MEPEHUA YPOBHS.

MpumeyaHne — Ecnn oTCyTCTBYIOT TOYHbIE AaHHbIE O (PAKTUYECKMX 3HaYeHusIX napameTpoB Efn,
tf n P B pesepByape, TO UX 3Ha4YeHWss NOABMPAIOTCSH IKCMEPUMEHTANIbHO, Ha OCHOBaHWUW MOMYYEHHbIX
pe3ynbTaToB B MPOLIECCE JKCMNyaTaLumn ypoBHemepa.

S4 — cmelleHMe Havana oTcuyeTa ypoBHeMepa, M. Vicnonb3ayeTcs Ons MONpaBKu
nokasaHmn d wn h. Ha npegnpuatum-usrotoButene And ypoBHemepa 0e3 BCTaBku
N30MnUpYyoLLIE YCTAHOBINEHO HyNeBOe 3HaveHne napameTtpa S4, Ans ypoBHeEMepa C BCTaBKON
N30MUpYyIoLLElN yCTaHaBNMBAETCsl 3HavYeHne S4, yduTbiBalollee CMELLEeHUE Havana oTcyeTta
YpOBHEMEpPA NPV YCTAHOBKE BCTaBKW W30MuUpyloLlend. 3anucb U CYUTbIBAHWE MNapameTpa
ocyulecTBnsaeTcsa B pernctpe S4 ¢ agpecom 3218 (Tvun gaHHbIx float32).

K.7 MNporpammHas ounbTpaumsa nomex «3xXo»

Mpy M3MepeHnn YpOBHS XUAOKUX CPEAd, XapaKTepU3YIOLMXCA CUSIbHbIM OTPaXXEHUEM
curHana (€ > 40, HanpyMep, BoAa, BOAHbIV pacTBOpP U Ap.) NPEMMYLLLECTBEHHO B pe3epByapax
C MNSIOCKMM MEPEKPbITUEM, BO3MOXHO BO3HUKHOBEHME KPaTHbIX OTPAXEHUM (3XO-CUrHamnoB),
MeXJy MNOBEPXHOCTbID Cpedbl W MNEepekpbiTUEM pesepByapa, MpW  3TOM  MokKasaHust
YPOBHEMEpPA, MOryT CYLIECTBEHHO OTNMYATLCS OT (PAKTUYECKOrO YPOBHSI 3anofHEHUS
pesepByapa.
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CnexTp curHana
B pesepsyape

MonesHbii
curHan

= [lMomexa
e (axo-curHan)

KoHTponupyemas cpeaa
C CUIbHbBIM OTPaXEHVEM
curHana (Boga, BoaHbIA
pacTteop) (ax0-curHan)

Momexa

<
<

L |

PucyHok K.2

[ns obecneyeHnss KOPPEKTHbIX VM3MEPEHW MpU HanMuyMuM B pe3epByape KpaTHbIX
OTpaXKeHUn (9Xo-CUrHamnoB), B YPOBHeMepe npedycMOTpeHa nporpammHas unbTpaums
NMOMEX «3XO».

BkntoueHne nporpaMmHov  ounbTpauum  «3X0»  OCYLUECTBMNsieTCA BBOAOM B
cootBeTcTBMM € K.10 komaHabl 216, BbIKMOYEHWEe - BBOAOM KomaHgbl 217. [lMpocmoTp
COCTOSIHMSI NPOrpaMMHON (OUNbTPALMM «3XO0» OCYLLECTBIISIETCS CYUTBIBAHUEM U3 perncrtpa
Echo c agpecom 2124 (Tun gaHHbIX uintl6). Mpy ycTaHOBNEHHOM 3HaYeHWK:

— 0 — nporpamMmHas unbTpaLmsa «3Xo» BbIKIIOYEHA;

— 1 — nporpaMmHas hnnbTpaumsa «3X0o» BKIOYEHa.

Mpsimas 3anuck 3HaveHun B permctp Echo HeBo3MoXxHa.

Mpu BbINycke ypoBHEMEpa C MNPOM3BOACTBA NpOrpaMmvHasg unbTpauus «axox
BbIKITIOYEHa.

I'Ipmmeanme — BkntoyeHne 1 BbiknoveHne I'IpOFpaMMHOVI CbVIJ'IpraLlI/IVI nomMex «3xXo» BO3MOXHO
Tonbko npu paboTe C ypoBHEM AOCTyna aAMUHUCTPATOP W OTKIOYEHHOW OroKMpOBKE W3MEHEHWI
HacTpoeyHbIx napameTpos (cm. K.13, K.14).

K.8 MNporpammHas ¢pmnbTpaumus nomex «cnegsiiee OKHO»

[Mpn n3mepeHnn ypoBHA cpend C HEPOBHOW MOBEPXHOCTLIO MOKasaHWs ypoBHeMepa
MOTYT NPVHNMATb OLUMOOYHbIE 3HAYEHUS U OTNMYATBCS OT (HAKTUYECKOrO YPOBHS 3anofHEHWS
pe3epByapa 13-3a U3MEHEHUS HanpaBneHns 1 YPOBHS OTPaXXeHHOro curHana.

Ona obecneyeHnss KOPPEKTHbIX W3MEPEeHWN Mpu  HanMyYMnm HEepoOBHOCTENW Ha
MOBEPXHOCTU KOHTPONMpyemMoln cpefdbl B YpOBHEMepe MpeaycMOTpeHa nporpaMmHas
dumnbTpaumsa noMmex «cnepsilee OKHO».

Mpwn BKMIOYEHHOW NMpOrpamMmmMHON hUNbTpaLMM NMOMEX «cnepsiiee OKHO» ypOBHEMEp
ocyllecTBNsieT crnaxveaHue (punbTpauuilo) M3MEepsieMblX 3HAYeHWN  YpOBHA MO
cneuyanbHOMy anropuTMmy.
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Ecnu Tekyllee 3HaveHVe ypPOBHSA MpeBbILAeT YCTaHOBIEHHbIE Npeaerbl «CrneasaLlero
OKHa» B Te4YeHMe HEeCKOIbKUX W3MEepUTEribHbIX LUKIOB, TO criegylliee Wn3MepeHHoe
3HayeHne ypoBHSA MpUHUMaeTcs 3a Tekywee (cMm. pucyHok K.3). Mpu atom ycTtaHoBneHune
nokasaHWin ypoBHeMepa COOTBETCTBYIOLIMX TeKyllemy YpoBHIO OyaeT obecneumBaTtbcs B
uHTepBane ot 2 go 6 m3MepuTenbHbIX UMKNOB no 1.2.13 B 3aBUCMMOCTM OT CKOPOCTU
N3MeHeHUs YPOBHS B pe3epByape (cMm. 2.2.7).

[ ]

h(t) A Mokasarust ypoBHeMepa Mpu U3MePeHUM YpoBHS:
cpefbl C HEPOBHOI MOBEPXHOCTLIO

hzdtw

-

t

— - — 3HAYeHWs YPOBHS MPU BbIKIT. MPOT. (PUNBTPALIN «CIIEASLIEE OKHO»
—e— 3HAYEHs YPOBHSA NPV BKI1. MPOT. (UMNLTPaLMIA «CrEAsALLEe OKHO»
— — — 3afaHHble Npe/enbl Npor. UNbTPALIMM «CNeasLLEee OKHO»

L |

PucyHok K.3

Ecnn pasHuua mexay npedbliaylum 1Mo TEKYLUM  U3MEPEHHBIMU  YPOBHEMEPOM
3HAYEHNsIMU YPOBHSA He MpeBbIWAET YCTaHOBIMEHHbIE Mpefenbl «crnegswero okHa», TO
YCTaHOBMNEHME MOKa3aHW YpPOBHEMEpPA COOTBETCTBYIOLUMX TeEKylleMy ypoBHIO Oyaet
obecneumBaTbCs B TEYEHNE OOHOMO M3MEPUTENbHOro Luknia no 1.2.13.

MpocmMoTp M yCTaHOBKa 3HA4YeHWs NpPedenoB MNporpammMHON unbTpauusa nomex
«cnepswee OKHO» ocyulecTBnsetca B peructpe dtw. 3HaveHve napameTtpa dtw
noabupaeTcs NOnb3oBaTeNeM SKCMEPUMEHTAlTbHO, HA OCHOBaHMM MOJTYYEHHbIX PE3yrbTaToB
B Mpouecce aKennyatauum ypoBHemMepa. 3anuck 1 CHMTbIBAHVE NapamMeTpa OCYLLeCTBASeTCs
B perucTtpe dtw ¢ agpecom 2412 (Tun gaHHbIx float32).

BkntoueHne nporpammMHon cunbTpaumm «crneasiiee OKHO» OCYLLECTBSeTCS BBOAOM
B cootBeTcTBUM C K.10 kOomaHabl 218, BbIKNOYeHMe - BBOAOM koMaHabl 219. [MpocmoTtp
COCTOSIHUSI  MpOrpaMMHON  ounbTpauum MOMeX «creasliee OKHO»  OCYLLIEeCTBNSeTCs
cunTbIBaHMEM 13 permctpa Twin ¢ agpecom 2414 (Tun AaHHbIX uintl6). Mpu yctaHOBNEeHHOM
3HaYeHun:

— 0 — nporpammMHas ounbTpaumsi NOMex «cnegsiiee OKHO» BbIKIIOYEHa;

— 1 — nporpammMHasg counbTpaumsi NOMexX «crieasiliee OKHO» BKIOYEHA.

[Mpu BbINyCKe 13 Npon3BoACTBa NporpaMMHas punbTpaums nomex «cnepsiiee oKHO»
BKMOYeHa, Ans napameTpa dtw yctaHoBneHo 3HayeHue 0,5 m.

I'Ipmmeanme — BkntoyeHne u BbIKOYEHME I'IpOFpaMMHOIZ d)I/IJ'II:TpaLl,I/II/I nomex «cnepgsiujee
OKHO» BO3MOXHO TOJIbKO MnMpu pa60Te C ypoBHEM O0CTyna agMUHUCTPAToOp n OTKIMOYEHHOM GHOKI/IpOBKe
M3MEHEHUI HacTpoeyHbIx napameTpoB (cM. K.13, K.14).
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K.9 CuntbiBaHue MHOPMaALMOHHBLIX NapamMeTPOB YPOBHeMepa

CuutbiBaHMe WH(OPMAUMOHHBIX MNapamMeTpoB YpPOBHeEMEepa OCYLLEeCTBMAeTCA B
COOTBETCTBYIOLUMX pernctpax. K nHdpopMaunoHHsIM napaMmeTpaM ypoBHEMEpPA OTHOCATCS:

— 3aBoackon Homep ypoBHemepa. CumTbiBaHVWE 3aBOACKOrO HOMepa ypoBHemepa
ocyulectngeTca B permctpax S1 u S2. Peructp S1 ¢ agpecom 2298 copepxut ctapLuve
pas3psabl 3aBOACKOro HoMepa ypoBHeMepa (Tun AaHHblx int16), pernctp S2 ¢ agpecom 2300
COAEPXUT MNajLume pas3psagbl 3aBOACKOro HoMepa ypoBHeMepa (TUn AaHHbIX int16).

— lop Bbinycka ypoBHemepa u3 npousBoacTBa. CunTbiBaHME roga BbiMycka
ypoBHeMmepa ocyLecTBnseTcs B pernctpe Py c agpecom 3208 (Tun aaHHbIX uint16).

— Bepcusa MNO. CuutbiBaHMe BepcuM YCTAHOBMEHHOrO MporpammHoro obecneyeHus
YpOBHeEMepa ocyLlecTBnsieTcs B peructpe Pn ¢ agpecom 2420 (Tvn gaHHbIX uint16).

MprmeyaHue — B nacnopTe ypoBHeMepa 3Ha4YeHUe BEpCUM NporpaMMHOro obecneyeHnst ykasaHo
B LWeCTHagLaTepuyHon cucteme cumcneHust (hex).

— YpoBeHb poctyna. CuMTbiBaHNE YCTAHOBMNEHHOIO B YpOBHEMEPE YPOBHS AOCTyNa,
onpenensitoLLero BO3MOXHOCTb YTEHUS M U3MEHeHUs1 napameTpoB ypoBHemepa (cM. K.13),
ocyllectBnsieTcs B peructpe PSd ¢ agpecom 3214 (Tun gaHHbIX uint16).

— Kop owun6ku. NMpn pabote ypoBHEMEP HEMPEPBLIBHO BbINOMHAET aBTOMATUYECKYHO
CaMoaMarHoCTUKy M CUrHanmsauuvio OTKa30B MpU BbiSIBIIEHWW OTKMOHEHWA B CBoOel paborte.
CuuTtbiBaHMe kofda ownbku ocyllecTenseTcs B pernctpe Er ¢ agpecom 2416 (Tun gaHHbIX

BCTPOEHHOM

CUCTEMbI

camMmoaunarHoCTuKun

ypoBHemepa

pekomeHayemble OeWCTBUS NepcoHana (nonb3oBaTtens) npu ux obHapyXeHWn npvBeAeHbl B

OnncaHne oLnbkm

Lewncteus

Temnepatypa okpy>katoLlero
BO34yxa Unun Ha rnaHue
YCTaHOBOYHOM BHY TP
pesepByapa HaxoauTcs 3a
npegenamun gvianasoHa no
1.2.17 vin 1.2.18

Bo nsbexaHue Bbixoaa us
CTpOS ypoBHEMEPA
pekoMeHAyeTCs NPUHATb
Mepbl NO 0becneyeHno
COOTBETCTBMSA TeMnepaTypbl
avanasoHam no 1.2.17 vnn
1.2.18

uintl16).
MepeyeHb owmnBOK
Tabnuue K.5.
Tabnuua K.5
Ko
A HanmeHoBaHve
OLLIMGKM OLLKOKK
Er
HeponycTtumas
1 TemrepaTypa
OKpYy>KatoLLero
BO3ayxa
Hu3kuin yposeHb
NpUHMMaeMoro
curHana unm
2 norepsa curHana
B paboyem
AnanasoHe
na3mepeHui

Pe3ynbTatbl nsmepeHun
He4OoCTOBEPHbI UNWN 3MepeHUst
HEBO3MOXHbI 13-32 HU3KOrO
YPOBHSI MPUHMMAEMOrO CUrHana
UK OTCYTCTBUS (MoTepn)
curHana B paboyem gnanasoHe
namepenuii no 1.2.2 nnum
TEKYLLMI YPOBEHb HAXOAMTCS B
30HE HEeYyBCTBUTEMNLHOCTU
ypoBHEMEpa

MpoBepuTbL NPaBUIbLHOCTL
YyCTaHOBKWN ypOBHEMEpPaA B
cooTBeTCTBUMN C 2.3.5 1
HaCTPOWNKM NapameTpoB
ypoBHeMepa

Hanuune mexaHuyecknx
NOBPEXAEHUIA aHTEHHbI UK
BCTaBKW U30MMpYHOLLEeit unm

oTka3 nnat 6roka 311eKTPOHHOro

O6paTnTLCS B CEPBUCHYIO
cnyx6y npeanpusaTus-
N3roToBUTENS.
YpoBHemep noanexuTt
PEMOHTY Ha NpeanpuUsTAn-
nsrotoBuTene
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Mpofa

omkeHne Tadbnuupbl K.5

Kopn
HaumeHoBaHue .
oLmnbKu OnucaHune owmnbku Lencteua
OLLMOKKN
Er
BbINONHWUTL O4NCTKY OT
M3amepeHns HeBO3MOXHbI U3-3a o
- 3arpsi3HEHUIA aHTEHHbI UK
HanMuns 3arpsisHeHNi Ha 2
BCTaBKW U30NMpYyoLLEel
NMOBEPXHOCTW @aHTEHHbI UK
Bbicokuin BCTaBKW U30NMNPYIOLLIEN yposHemepa criupro-
Py ©6€EH31MHOBOW CMECHI0
3 ypoBEHb O6paTtnTbCs B CEPBUCHYHO
NpPYHUMaEMOro P P Y
cnyx0y npeanpuaTus-
curHana
OTtkas nnat 6noka M3roToBUTENS.
3NEKTPOHHOIO YpoBHEMEP NOANEXUT
PEMOHTY Ha NpeanpuUaTUN-
N3rotoBuTENE
O6BpaTUTLCS B CEPBUCHYIO
cnyx0y npeanpuaTus-
HewncnpasHocTb YDy NPEANp
4n 6HoKa OrTkas nnat 6noka N3roToBUTENS.
nanee 3NEKTPOHHOro YpoBHEMEpP NOANEXUT
3MNEKTPOHHOIO
PEMOHTY Ha NpeanpuUATUn-
N3rotoBuTene

K.10 BBoa komaHA ynpaBrneHus

BBoa ypoBHeMepy KOMaHA, yrpaBrneHns oCyLLeCTBAETCH 3anMCbio HOMepa KOMaHAbl B
pernctp ¢ agpecom 3000. Ecnu onsa BeINONHEHUSA KOMaH4bl yNpaBneHust Heobxoanmo BBECTU
napameTp, TO OH NpefBapuTenbHO 3anvcbiBaeTcs B pernmctp ¢ agpecom 3002. Mpu yTeHum
peructpa c agpecom 3000 Bo3BpallaeTca pesyrnbTaT BbINOHEHUS KOMaHAbI:

— 0, ecnv MAET OTKas B BbINOSHEHUN KOMAH/bI.

— 85, ecnv NAET BbINONHEHWE KOMaH[bI.

— 90, ecnu KOMaHaa BbINOMNHEHA.

— 99, ecnv KOMaHAbl HE BbINOMHANNCH C MOMEHTAa BKIIOYEHUSA ypOBHEMEpA.

B ypoBHemepe npegycMOTpeHbl crieytolime KOMaHAbl yNpaBneHus:

— 231 — nepexof Ha paboTy ¢ ypoBHEM JocCTyna agMmuHucTpaTop (cm. K.13).

— 230 — nepexon Ha paboTy ¢ ypoBHEM AocTyna norb3oBartenb (cm. K.13).

— 222 — BOCCTaHOBIIEHNE HACTPOEK YPOBHEMEPA, COXPaHEHHBIX NpU ero aKkcnnyarauum
(cm. K.12).

— 223 — coxpaHeHne HacTpoek ypoBHemepa, YCTAHOBIMEHHbLIX MPU ero akcnnyarauuu
(cm. K.12).

— 224 — BOCCTaHOBIEHNE HACTPOEeK YpOBHeEMepa, YCTAHOBMEHHbIX Ha NPeaAnpuaTUn-
N3roToBuTENE NPU BbIMYCKE YpOBHEMEpPA M3 NponssoacTea (cm. K.12).

— 1 — kannbposka B 6rivkHeNn kKannbpoBOYHOM ToYKe (CM. NpunoxeHne XK).

— 2 — kannbpoBka B fanbHew KanmbpoBoYHON TouKke (CM. npunoxexue XK).

— 212 — BknoYeHne kanvbpoBKM No ABYM Kar. ToYkam (CM. npunoxeHune X).

— 213 — BbIKIOYEHME KanMbpoBKM MO ABYM Karl. Toukam (cM. npunoxexue X).

— 216 — BKIIOYEHUE NporpaMMHON hunbTpaumm nomex «axo» (cm. K.7).

— 217 — BbIKMOYEHME NporpaMmmMHoOn ounbTpauumn nomex «axo» (cm. K.7).

— 218 — BKIIOYEHWE NPOrpaMMHON hunbTpaumm nomex «cnepsiiee okHo» (cm. K.8).

— 219 — BbIKIIOYEHNE NPOrPaMMHON PUNLTPaLMM MOMEX «crneasLwee okHO» (cm. K.8).

— 239 — BKIIOYEHME PEXMMA N3MEPEHUI YITIOB HaKIoHa ypoBHeMepa (cm. K.11).

— 240 — BbIKITIOYEHME PEXUMA N3MEPEHMI YITIOB HaKnoHa ypoBHemMepa (cm. K.11).
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BBoa KoMaHA ynpaBreHus Takke BO3MOXEH MO LudpOBOMY BbIXOAY C MPOTOKOMIOM
«CEHC» B cootBetctBUM ¢ M.11 unu no TokoBomMy curHany 4 — 20 MA, COBMELLEHHOMY C
undposbiM curHanom «HART» cooTtBeTcTBMM C J1.4, ANA ypoBHEMEPOB C TOKOBbLIM CUrHarom
4 —20 MA.

MpumeyaHne — BBoa KOMaHf CBSI3aH C U3MEHEHWEM HacTPOeK ypoBHEMEpPA, NO3TOMY BO3MOXEH
TONMbKO Npu paboTe C ypoBHEM [OCTyna aAMWHWUCTPATOP W OTKIMIOYEHHOW OMOKMPOBKE W3MEHEHWN
HacTpoeyHbIx napameTpos (cm. K.13, K.14).

K.11 PaboTta B pexxume namepeHuin yrroB HakfioHa ypoBHeMepa

Pexum u3mepeHuMn YrmoB HakMOHa YpPOBHEMepa MWCnonb3yeTcs ANsi KOHTPOns
pabo4ero NonoXxeHns ypoBHEMEpPa Npw ero ycTaHoBKe B pe3epByap (CM. pucyHok K.4).

BknioveHne pexuma M3MEpPEHWI YIMOB HaKMOHa OCYLLECTBMAETCS BBOAOM KOMaHAbl
239 B cootBeTcTBUM € K.10. MNpun BKMOYEHUM pexnma U3MepeHuin YrioB HaknoHa ypoBHeMepa
NpoLecc WM3MEpPEHW YPOBHS U ero Mpov3BOAHbIX: OOBbEMA, MPOLEHTHOrO 3amnofiHEHUS
pes3epByapa, NPUOCTaHaBNNBAETCH W BbINOMHAETCA HENPEPbIBHOE U3MEPEHME YITIOB HaKIoOHa
B vy B rpagycax B ABYX B3aUMHO NeprneHOUKyNApHbIX NIIOCKOCTAX.

MpumeyaHne — BknioyeHne pexvMa U3MepeHuit yrna HaknoHa ypoBHemMepa BO3MOXHO TOMNbKO
npu paboTte ¢ ypoBHeM [OCTyna agMUHUCTPATOP M OTKIMIOYEHHOW BNOKMPOBKE U3MEHEHUI HACTPOEYHbIX
napameTpos (cm. K.13, K.14).

[ ]

L |

PucyHok K.4

CuunTbiBaHNE U3MEPEHHBbIX YINOB HAKMNOHAa ypoBHeMepa B M y ocyllecTBnseTcs u3
pernctpoB C4 n C5 c agpecamn 1092 n 1094 (tun gaHHbIx float32, B rpagycax).

Mpu yctaHoBKe ypoBHeMepa B pe3epByap 3HauyeHus yrnos B, y (pernctpos C4, C5)
[OIMKHbI COOTBETCTBOBaTL TpeboBaHusAM 2.3.5 nepeyncneHunin a) u m).

BbikntoyeHne pexmma M3MEpPEHUI yrna HakfoHa OCYLLECTBNSETCS BBOAOM KOMaHAb
240 B cootBeTcTBUM € K.10 nnn aBTtomatudeckn yeped 10 MUHYT nocre BKNIOYEHUS OaHHOro
pexuma.
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K.12 CoxpaHeHue, BOCCTaHOBJIEHME HAaCTPOEK YPOBHeMepa

CoxpaHeHne HacTpoek YPOBHEMEpPA, YCTAHOBMEHHbIX MNpU €ro 3Kchsyatauuu,
ocyllecTBnsieTcst BBoAoM B cooTBeTcTBUM ¢ K.10 koMaHabl 223.

Ecnn no kakum-nubo npuynmHam HacTpOMKM ObinM  M3MEHeHbl M Heobxoaumo
BOCCTAHOBUTb COXpPaHEHHble paHee HaCcTPOWKM, TO 3TO OCYLIeCTBMNsieTCA BBOAOM B
cootBeTcTBMM C K.10 komaHabl 222.

Ecnm HeobxoaMmo BOCCTaHOBUTbL HACTPOWKM YPOBHEMEpPA, COXPaHEHHble Ha
npeanpuATMK-U3roToBUTENE MNpU  BbINYCKE YPOBHEMEpa W3 NpPOU3BOACTBA (3aBoAcKMe
HacTpOWiKK), TO 3TO ocyLLecTBnseTcs BBoAoM B cooTBeTcTBUM € K.10 komaHabl 224.

MpumeyaHne — BbiNonHeHWe KOMaHg ynpaBreHusi BO3MOXHO TOMbKO npu paboTe ¢ ypoBHeEM
[0CTyna agMUHIUCTPATOP M OTKIIOYEHHOW GrOKMPOBKE M3MEHEHWIM HAacTPOeYHbIX napameTpos (cMm. K.13,
K.14).

K.13 YnpaBneHue noctynom

Ons 3awuTbl HacTpoeKk ypoBHEMepa OT HECAHKLUMOHWPOBAHHbLIX W3MEHEHUN
YpOBHEMEP MMEET YPOBHM JOCTYyNa: NoNb3oBaTenb U agMUHUCTPATOP.

Mpn pabote c ypoBHeM p[ocTyna nonb3oBaTefb BO3MOXHO TOMbKO CYUTbIBAHWE
YCT@HOBMNEHHbIX 3HAYEHWN PErncTpoB, COOTBETCTBYHOLIMX MapameTpam ypoBHemepa. [pwu
paboTe c ypoBHeM AOCTyna afMMHUCTPATOP BO3MOXHO CYWTbIBAHWE W 3anuncb 3HaYeHWN
perucTpoB, COOTBETCTBYIOLLMX NapameTpaM ypoBHEMEpPA. YPOBEHb 4OCTyNa agMUHUCTPaTop
3aLUMLLEH NaporeMm.

Mepexon Ha paboTy ¢ ypoBHEM [OCTyna afMUHMACTPATOP OCYLLUECTBMSIETCS BBOOOM B
cootBeTcTBMM € K.10 komaHgbl 231 € 3anucbio B KayecTBe NapameTtpa KOMaHabl napons
agMuHuCTpaTopa.

BosspaT Ha ypoBeHb [oOCTyna nonb3oBaTtefb OCYLECTBrseTcs BBOAOM B
cootBeTcTBUM C K.10 komaHz bl 230 nnn nocne cbpoca HanpsXXeHUs NMTaHns ypoBHeMepa.

[ns yctaHoBKM napornsa agMmuvHUcTpaTopa ucnonbdyetes peructp P1 ¢ agpecom 2426.
B kadectBe naponsi agMmuHucTpaTopa Mchosfib3yeTcs uvucro. [lpy Bbinycke ypoBHemepa w3
Npou3BOACTBa YCTaHaBMNMBaeTCs MNapofb aaMuHucTpatopa «1234». CuutaTb, 3anucaTb
naposib BO3MOXHO TOMNbKO Npu paboTe ¢ ypOBHEM AOCTYNa afMUHUCTPATOP.

Maponb MoXxHO cOpocuTb, 3anmcar B pernctp P1 ¢ agpecom 2426 HyneBoe 3HayeHue.
Mocne cbpoca naponb He Tpebyetcs BBOAWTb B Ka4yecTBE napamerpa komaHdbl 231 npu
nepexoae Ha paboTy ¢ ypoBHeEM A0CTyna agMUHMUCTPAaTOp.

MpumeyaHve — VIameHeHe napons BO3MOXHO TOSbKO MpW OTKIMIOYEHHOWM GIOKMPOBKE M3MEHEHWI
HacTpoeyHbIX NapameTpos (cm. K.14).

YnpaBneHne [JOCTYNOM BO3MOXHO OCYLLECTBMAATb M MO UUPOBOMY BbIXody C
npoTtokonoM «CEHC» B cOOTBETCTBUM C NpunoxeHnem W.

K.14 BnokupoBKa U3MeHeHU HaCTPOeYHbIX NapaMeTpoB

Ona 3aWwnTbl BCEX HACTPOEYHbIX MapamMeTpoB YPOBHEMEpP UMEET ABYXMO3ULMOHHbLIV
nepekntovatens «bnok.» (6nokuposka). NMepekntoyatens pacnonoXeH psaaoM C KIEMMHbIM
3aXXMMOM, NpeaHa3HavYeHHbIM AN NOAKMHYEHNS BHELIHMX Lienew (CM. pucyHku 19, 20).

Ecnn nepekniovatens «bnok.» HaxoguTcs B MONoXeHuun «Bkn.» (BKNHOYEHO), TO
3anpeLaeTcs M3MEHEHME BCEX HAaCTPOEK YpPOBHEMEpA, KOMaHAbl M3MEHEHWSI HacTpoek
YPOBHEMEPOM He BbINOMNHsOTCA. Ecnn nepekntoydaTtens «Bbrnok.» HaxoauTcs B MOMOXEHUU
«OTKN.» (OTKIHOYEHO), TO USMEHEHME HACTPOEK Pa3peLLEHO.
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K.15 Pa6oTta c peructpamm oto6paxeHus

B ypoBHemepe nogdepxuBaeTCs BO3MOXHOCTb pedaKkTUpOBaHUS OnpedeneHHon
obnacTu kapTel pernctpos (4000 — 4124). PerncTtpbl 3TO 06racTi HasbIBaOTCA pernctpammu
oTobpaxeHus.

[aHHble, xpaHswumecs B pernctpe otobpakeHnsi, COOTBETCTBYIOT JaHHBIM perncTpa ¢
afpecoM, ykasaHHbIM B Tabnuue agpecoB pernctpos otobpaxenus (5000 — 5124). Kaxgomy
perncTpy oTobpaxkeHnss COOTBETCTBYET CBOW Pernctp u3 Tabnuupl agpecos (pernctpy 4000
cooTBeTcTBYeT pernctp 5000, pernctpy 4001 peructp 5001 n 1.4.).

Pernctpbl oTobpaxeHus no3BofsloT cdopMupoBaTb HEOOXOAMMBIN MONb30BaTeNto
Habop pernmctpoB B OAHOW LenbHOW obnact namaTv. Takas opraHMsaums perucTpos
NPVMBOAUT K YMNPOLLEHWIO MpoLeaypbl onpoca WM HacTpoWKM ypoBHemepa, T.K. no3Bonser
CUYNUTLIBATbL UMK 3anuncbiBaTb Heo6XoAMMbIE napameTpbl ogHoN nockinkon «Modbus RTU».
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NPUNOXEHWE N
(ob6s3aTenbHoOe)

Pa6oTa c ypoBHemepom no npotokony «HART»

1.1 O6wme cBegeHun

Pa6ota c ypoBHeMepoM OCyLLEeCTBSIETCS B COOTBETCTBUM CO CrneundukaLmsamm
«HART» (Bepcusi 6.0), 03HAKOMUTbLCA C KOTOPbIMM MOXHO Ha cante
www.hartcomm.org.

YpoBHeEMep noadepXuBaeT yHMBepcanbHble komaHabl npotokona «HART»: 0 — 3,
6 -9, 12 — 20, 22 n pacnpocTpaHeHHble koMaHabl npoTtokona «HART»: 33 — 38, 40, 42, 43,
45, 46, 51, 59, 71, 76, 79, 82, 83.

Mcnonb3yemble B ypoBHeMepe napameTpbl npueeaeHsl B Tabnuue J1.1.

npoToKOoNna

Tabnuua J1.1
Kon 06o- EanHnubl
napa- Onwncaxue napameTpa 3Have- n3me-
MeTpa Hue peHun
0x01 YpoBeHb cpeapbl h M
0x02 BbixogHom ToK | MA
0x03 [MpoLeHT OT AnanasoHa BbixogHoro Toka 4 — 20 MA % %
0x05 PaccTosaHne go cpegbl d M
0x06 | O6bem cpegpl U m>
0x07 lMpoueHTHOE 3anonHeHne o6bEéma pesepByapa % %
0x08 Yron HakrnoHa ypoBHemepa [3 C4 °
0x09 Yron HaknoHa yposHemepa y C5 °
[MpocmoTp cocToAHMA NPOrpaMMHoON hunbTPaLMM MOMEX
Ox64 «cnepgswee ox-Ho»: Twin _
0 — BbIKMNIOYEHA;
1 — BKNOYEHa
OX65 Mpenens! nporpaMMHoﬂ duneTpaumm nomex dtw M
«cnegsiuee OKHO»:
0x70 MuHnManeHbIN I/I3MepﬂeMbll;lvyp0BeHb d7 "
(nopor oBHyneHMs Noka3aHWi YpPOBHS)
Cnocob6 pacyeTa 06bEMa KOHTPONMPYEMOW CPeAbI:
0 — no opmyne Ans BepTMKansHOro pe3epByapa;
1 — no dhopmyne ans ropuaoHTanbHOro
OX72 LMINHOPUYECKOTO pe3epsyapa ¢ Niocknmu OHVLLaMM); Gr _
2 — no rpagyvpoBOYHON Tabnuue pesepByapa;
3 — no cdopmMyne Ans ropu3oHTanbHOro
LUUNMHOPUYECKOrO pe3epByapa C ANUNTUYECKUMN
OHULLaMK
0x73 BbicoTa (gnameTp) pesepByapa H M
0x74 | O6bém pesepsyapa U M
OX75 HopmupoBaHHasi OTHOCUTENbHas AManeKTpu4eckas Efn _
NPOHNLIAEMOCTb ra30BOM cpeabl
0x76 TemnepaTypa ra3oBou cpefbl BHYTpY pe3epByapa tf °
0x77 ABConTHOE JaBneHne BHYTpU pesepByapa P Mlla
0x78 MonpaBouHbIf KoadruneHT kp -
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MpogomkeHne Tabnumupbl J1.1

Kog O6o- EanHnubl
napa- OnucaHue napameTtpa 3Have- n3me-
MeTpa Hue peHun

[MpocmoTp cocToAHMA NporpaMMHON OUnbTPaLUM NOMex
«IXON:
0x79 Echo -

0 — BbIKINIOYEHA;
1 — BKnNtoYeHa

Ox7A CwmelleHne Havana oTcyeTa ypoBHemMepa S4 M
0x81 MarotoBuTenb ycTponcTea - -
0x82 Twn ycTponcTea - -
0x83 3aBogcKo HOMEp YCTPOMCTBa — -
0x84 Yucno npeambyn B oTBETE — -

0x86 ABapuNHbLIA TOK la MA
0x87 BasoBas BblcoTa yCTaHOBKW YpOBHEMEpA do M
0x89 [MocTosiHHas BpeMeHn aemndunpoBaHns dt c
0x8C YpoBeHb, cooTBeTcTBYOWMI 20 MA h20 M
0x8D YpoBeHb, cooTBeTCTBYOWMI 4 MA h4 M

0x8E KopoTtkun agpec -
Ox8F Pexum TokoBOM Netnv — —
0x90 CTtartyc 6noKkMpoBKN YCTpOKCTBA - -

0x91 Kop owwimnbku Er —
0x67 ["of BbINycka ypoBHEMepPA 13 NPOU3BOACTBA Py —
0x96 CwmeLleHne Hymns TOKOBOW NeTnu - MA
0x97 KoadpduumMEHT ycnneHms TOKOBOW NeTnuv - -
0xF2 Bepcus nporpammHoro obecnevyeHus Pn -
O0xF5 [Maponb agmMuHucTpaTopa P1 -

JononHuTenbHO K 3aluTe napameTpoB OT U3MEHEHUIA, 0OecneyYnBaeMo NPOTOKONOM
«HART» (BkntoyeHne OGrOKMPOBKM), YPOBHEMEP UMEET ABYXMO3WLMOHHBIA NepeknoyaTens
«Bnok.» (briokvpoBka), a Takke ypoBHM AOCTYNa: Nonb3oBaTens U agMuHucTpaTtop (cm. J1.8).

B cuctemy komang pobGaBneHa komaHga 182 MOCpeacTBOM  KOTOPOW BBOASATCS
KOMaHAbl ynpaBneHus ypoeHemepom (cm. J1.4). OnucaHue komaHabl ynpaBneHus 182
npueegeHo B Tabnvue J1.2.

OcHoBHasi paboTa C YpOBHEMEPOM 3akryaeTcs B HaCTPOMKE ero napameTpoB.
Hactpornka napameTpoB ypoBHeMepa ocyulecTBnseTca ¢ nomowbio «HART-mogeman,
nepcoHanbHOro komnbtoTepa u nporpammbel «HacTtponka HART» Bepcumn He Huxke 3.0.10.
MopknioyeHne «HART-mogema» K ypoOBHEMeEpY OCYLLECTBMSETCS B COOTBETCTBUM C 2.3.6
(cm. pucyHok 22, a). lMogkmiodeHne «HART-mogema» K MepcoHanbHOMY KOMMbIOTEPY
OCYLLECTBMNSETCH B COOTBETCTBMUN C €ro 3KCNIyaTaunoHHON AOKYMEHTaLUnen.

[anee onucbiBaeTcs nopsgok paboTbl C ypOBHEMEPOM C MOMOLLBIO MpOrpammebl
«Hactponka HART».
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Tabnuua J1.2

# HasHaueHue ®dopmar coobLieHus
182 Beopa [aHHble B 3anpoce
KOMaHz, Bant | Tun 3HayeHne | OnucaHne
yrnpaBneHus 0 u-8 — Koa komaHgpl ynpaBneHusi
1 enum — He nmeet 3Ha4eHus
2 enum - Koa eavHul unamepeHun napameTpa
KOMaHAbl ynpaBneHnsi
3-6 float — 3HaveHue napameTpa

[aHHble B oTBETE
Bant | Tun 3HayeHune | OnucaHune

0 u-8 — Ko komaHabl ynpaBneHus
1 enum — Kog B 3anpoce
2 enum - Kog eawHuy uamepeHun napameTpa
KOMaHAbl ynpasneHus
3-6 | float - 3HayeHve napameTpa

Kopapb! olunbok
Kop, OnucaHune

5 HeBepHOe KONMYECTBO NMPUHATLIX GanT
6 C6oi npu BbINOMTHEHNW KOMaHAbI
7 BkntoyeHa annapaTtHas 3almTa oT 3anmcu

8 YcTponcTBO 3a610KMPOBaHO
16 HocTtyn orpaHn4yeH
17 HeBepHbIVi Ko KOMaHAbl ynpaBrieHus

O603Ha4yeHne TMNa
OnucaHve TMna

OaHHbIX
u-8 Llenbin 8 — Mu paspsiaHbI 6€33HaKOBbIN TUN
float Tun ,qu'|;| XPaHEHUsI 3HAYEHWI C NNaBatoLLEen 3anaTon
(4 6awvita B popmarte |EEE 754)
enum [NepeuncneHve

J1.2 CynTbIBaHMe NOKa3aHUM ypoBHeMeEpa

[MokasaHus ypOBHEMepa, KOTOpble BO3MOXHO cuuTaTb no npotokony «HART»,
npueegeHsl B Tabnuue J1.3.

Ta6bnuua 1.3
O6o3HaveHne HaunmeHoBaHue
MpumeyvaHne
napameTpa napameTpa
TekyLwnn ypoBeHb KOHTPONUPYEMOW cpeabl,
h YpoBeHb cpefbl, M L yp . P Py pea
BbIYMCINEHHbIV YPOBHEMEPOM
TekyLee paccTosiHMe 4O NOBEPXHOCTU
d PacctosiHve no cpeabl, M KOHTpONMpyemoii cpeabl, U3MepeHHoe
YPOBHEMEPOM
i Tekywun 00 bEM KOHTPONMPYEMON cpeabl B
U O6bEM cpeabl, M yul ponnpy: pen
pe3epByape, BbIMUCIIEHHbIV YPOBHEMEPOM
TekyLiee NpoLeHTHOE 3anofiHeHne obbEmMa
% MpoueHTHOE 3anonHeHne pesepByapa, BblMMCIIEHHOE YPOBHEMEPOM
o6béma pesepByapa, % (oTHOLWeEHNEe 06BEMA XNAKOCTU K OO BEMY
pe3epByapa, BbIpaXXeHHOE B NPOLEeHTax)
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CuuTbiBaHMEe MoKasaHW ypoBHEMEpa C NMOMOLLbI0 nmporpammbl «HacTtporika HART»
ocyLecTBnseTcs creayowmum obpasom:
— MopxniounTte «HART-MogeM» K ypoBHEMEPY M NEPCOHaNbLHOMY KOMMbIOTEPY, Aanee

3anyctute Ha KomnbioTepe nporpammy «Hactpowka HART» (hart.exe). [Npu atom oTkpoeTcs
rnaBHOE OKHO NporpamMmbl (CM. pucyHok J1.1).

—

Ycrpoiicteo  Moakntouenwne Cnpaska

QO§TH

Ceeaenus of ycTpoiicTse |ﬂapane'rpb\ I Kanbposka

MapameTp 3HauveHWe
Koa npoussoauTens
Tun npuBopa

Bepoua npoTokona
Bepoua komaHa npubiopa
Bepoin Nporpanmsl
Bepoua moaynei
DHIMYECKHIA HHTEPdEAT
3aBOACKOI HOMED
MonHeli aapec
KopoTkuit anpec

Nata

HeucnpasHocTs yoTpolicTea
KoHGUryDaLmMs usmeHeHs

XonoAHLIil CTapT

L

PucyHok J1.1

_

— BeinonHute komaHgy MeHto «[logkntodeHune\ Hactponka COM-nopta» (M. pucyHok J1.2).

—

L

P
Yerpoiicteo Il:lop,m touqenne | Cnpaska

HacvpoﬁKaTCOM-n_opTa =

PucyHok 1.2

—

_

— B nosBeuswemca okHe «HacTtpoika COM-nopta» Bbibepute «COM-nopt», K
KoTopomy nogkntodeH «HART-MogemM» u 3akponiTe JaHHOE OKHO (CM. pUCyHOK J1.3).

—

Hactpoika COM-nopra u

PucyHok J1.3

—

_
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— BbInonHuTe KOMaHOy MeHK «YCTpoOMCTBO\ HalTu yCTpOMCTBO» uWnu
knasuwy «F3» Ha KnaBuaType KomnbloTepa (CM. pucyHok J1.4).

,
T

Yectpoicreo ] Mogrntouenne Cnpaska

Q Haiitn ycrpoiicteo Q F3 ‘

§  Cuwrars napamerpe F2

PucyHok 1.4

Bo Bpems novcka oTkpoeTcst okHo « OBbmeH no HART» (cMm. pucyHok J1.5).

e el A

HaMTe, BRINONHAETCA NONCK YCTPORCTS. ..

——————

L

PucyHok J1.5

HaXmMute

—

_

Mo okoHYaHMO nMoucka OKHO 3akpoeTcsl, Bo Bkrnagke «CBegeHus o6 ycTponcTee»
oTobpasaTca AaHHble HaWAEHHOro ypoBHEMEPA, a B 06n1acTu YyBEOOMIIEHUA B HUXKHEN YacTu
rMaBHOro OKHa nporpamMmMbl 0To6passTes coobLeHns: «YCTPOUCTBO HanaeHoy, «lMapameTpbl

YCMNELUHO CYMTaHbI» (CM. pUcyHok J1.6).

—

‘A, Hacrpoiica HART 3.0.10 a

¥crpoiictee  Mogwntodenne Cnpaska

. HH L > b
QOLLtEN
Cﬁemuﬁ yeTpoicTEE LTMWEL . F

MNapar=Tp
Kon npoussoawTens 60

I

SHaueH1E

Tun npuBopa 22

Bepais npoTokona
Bepas komara npubopa
Bepais nporpanmes
Bepais moaynei

HART Revision &
a
a
a

PuzmHeci MHTepdeRc Bell 202 Current
3aB0ACKOA HoMEp a

MonHeli agpec 3c15000000
KopoTii anpec a

lata 20.05.2021

Tar a

Onncarne SENS UR2
3ameTri "NPP SENSOR™LTD.

26.05,2021 08:56:06 - YCTpoicTE0 HalaeHo,
26.05.2021 08:56: 16 - MapaMeTpbl MEIWHO CHMTaHbI.

[ HencnpasrocTs yerpoiictea
KoHOUTyPaLwAR HMeHEHa

[C] dukaupoBaHHsii Tok B netne
[ Hacoiwenue Tokosoi neTmu
[F] ¥onoarsni crapr

L
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— MNepenaunte Bo Bknagky «lMapameTpbl» (CM. pucyHok J1.7).

K Hacrpoiika HART 3.0.10 [F=NEER
Yetpoiicteo  Mopentouenne Cnpaska
N - f;—
. * '
E')% 0 voow } Y &P
CeeaeHna of ycTpoiicTee nEDa:ETDbI ‘ Kanubposka |

HazeaHue OBozHaueHe  Kod napameTpa  SHadeHwe EAWHALE! MsMepeHna %
Mzmepaemble napameTpel

[ ¥posens cpens h Ox01 29,9609 M

[7] Beixoaoi Tok (4-20) I 002 19,4637 MA

—

L

PucyHok J1.7

— BbInonHuTe KOMaHdy MeHio «YcTponcTeo\3anyCcTuTb/OCTaHOBUTL KanubpoBKy» nnu
HaxxMuTe knasuwy «F5» Ha knaBmaType KomnbtoTepa (CM. pucyHok J1.8).

—

Ycrpoﬁcrso] Mogkntouenne Cnpaeka

—

A Hactpoiixa HART 3.0. ‘

Q Haiiti yerpoiicteo F3
" Cuwrate napamMeTpel F2
‘;‘ 3anncarts NapameTpel F4
| n 3anycTuTe/0CTAHOBUTE KanMBpoEky FS_
Fﬁ PaspelunTn/3anpetnTs MSMEHEHNE METPONOTMHECKHX napame'lpnmmJ
(| £ Coxparuts/BoccraHosuTs KoHdMRypaLmio F3

L

PucyHok J1.8

_

Mocne aToro nporpamma HauyHeT MEPUOAUYECKOE YTEHUE daHHbIX C ypoBHemepa no
npotokony «HART» 1 B pasgene uaMepsieMblx MapameTpoB OyayT oToGpaxaTbesl WX

TeKylne 3HauyeHns (mokasaHusa ypoBHemepa) (cM. pucyHok J1.9).

—

—

K WiponPins SOTOM WA W W W W W— W | i)

Ycrpoiicteo  Mogentouenne  Cnpaska

QO *RN

Ceenerua of ycTpoiicTee HEDE:ETFH |Kanu6poa&a |

HassaHme OfosHadsere  Koa napaMeTpa  3HaWeHMe EaMHMLEI M3MEPEHNA it
zmepaemeie napamerpel

[T Yposets cpeas h Ox01 29,9609 M

[T Beixoanoit Tok (4-20) I 0x02 19,4637 MA

[ PaccToanme ao cpens: d 0x05 1,0391 M

[7] ofivem cpepe u 0x06 0,0000 M3

|:| MpoUeHTHOE 3anonHeHwe ofibema pesepsyapa % 0x07 0,0000 %

[7] ¥ron Harnona B c4 0x08 0,0000 =

[ ¥ron Haknona ¥ c5 0x03 0,0000 °

PucyHok J1.9

I'Ipmmeanme — CuuTbiBaHMe 3HaYeHWin YrnoB HaKroHa B N Y BO3MOXHO TOJ/IbKO B pexume

W3MEpEHUIA YIIIOB HaKIMoOHa ypoBHeMepa (cMm. J1.7).
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Ons  3aBepweHuss  paboTbl  BLIMONMHWTE  KOMaHdy  MeHw  «YCTporcTBo\
3anycTuTb/0CTaHOBUTL  KanMBpPOBKY» UM HakmMuTe knasuwy «F5» Ha knaematype
KoMMbloTepa. 3aTeM 3aKpoMTe OKHO NPOrpammbl.

1.3 MpocmoTp 1 HacTpoika napameTpoB ypoBHeMepa

[MpocmoTp napameTpoB ypoBHEMepa C MOMOLbK nporpammbl «HacTtporika HART»
OCyLLeCTBMseTCs criedyowmnm o6pasom:

— B cootBeTcTBUM C J1.2 3anycTuTe Ha KomnbloTepe nporpammy «Hactponka HART»
(hart.exe), Bbibepete «COM-nopT», K KOTOpoMy nopakntodeH «HART-mogem», BbinonHuTe
NMOMCK NOAKITHYEHHOrO YPOBHEMEPA U NepenanTte Bo BKNaaky «apameTpbi».

— Cuutante napameTpbl YpPOBHEMepa, AN 3TOr0 BbIMNOMHUTE KOMaHAy MEHI0
«YcTtporictBo\Cuntath napameTpbl»  UNM  HaxmuTe knasuwy «F2» Ha knasuaTtype
KoMmnbtoTepa (cMm. pucyHok J1.10).

[ ]

-
A Hacrpoiika HART 3.0.10

|[Yr:rpoﬁr:rao] Moakntouenne Cnpaska

@), Haiim ycrpoiicteo F3
CunTaTe napameTpel F2
¥ 3anwcate napamerpel F4 E}

L |

PucyHok J1.10

— Bo Bpemsi cuntbiBaHUs oTkpoeTcs okHo «O6meH no HART» (cm. pucyHok J1.5).

— lMocne cunTbiBaHus okHo «O6meH no HART» 3akpoeTcsi, BO Bknaake «[MapameTpbly
B pasgene «OCHOBHble HacTpavBaemble MapamMeTpbl» OTOBPasAaTCs Tekyliue 3HayveHus
OCHOBHbIX MapameTpoB YypoBHemepa (cm. pucyHok J1.11), a B obnactu yBeaoMreHun B
HWXKHEN YacTu MaBHOIO OKHa MporpaMmMbl 0TobpasuTca cooblieHve «lapameTpbl ycrnewHo
CUYUTaHbI».

[ ]

A Hacrpoiika HART 3.0.10 | o S
Yerpoiictsa  [MogknoueHne Cnpaska
QO ¢ !
o s,
[ Coeacriia of ycrpoficrae || 1apAHETPL! || Kanubpossa |
HassaHre OfosHavenve  Koa napaMetpa  SHaueHne EnuHMLb! M3Meperns
OcHOBHEIE HACTPAWBAEMBIE NaPAMETP LI
D BasoBan BbicoTa yCT. do 0x87 30,0000 M
D MuH, M3M, YPOBEHL d7 0x70 0,0000 M
I:‘ MoCToAHHER BPEMEHM AEMNDMPOBEHUA dt 0x89 0,0000 [
D Cnocof pacy. U KoHTP.cpeakl Gr 0x72 0,0000
[ Bricota (auameTp) pesepsyapa H 0x73 0,0000 M
D DbwEm pesepeyapa Ures 0x74 0,0000 n3
D Hopm, oTH. ausn. np. ras. . efn 0x75 0,5900
[T Temnep. ras. cp. eryTpy pes. f 0x76 20,0000 = L
D ABC. QaBNEHUe BHYTPM pes. P 0x77 0,1000 MMa 1
[T Nonpasourbiit kosdid. kp 0x78 0,9957
[ Mpor. dunsTp. <axos Echo 0x73 BEIKN.
[ ¥poseHs, cooTEETCTEYIOWMI 4 MA h4 0x8d 0,0000 M
[ ¥poseHs, cooTEETCTEYIOWMI 20 MA h2o OxBc 31,0000 M
[] Tox & ToxoBoi NETNE, cooTEETCTEYIOWMT 4 MA 4 0x93 4,0000 mA
D ToK B TOKOBOA NETNE, COOTEETCTBYIOWMA 20 MA 120 0x94 20,0000 mA
[ Asapwitsn Tox Ia 0x86 3,6000 mA
D CMELLLIEHWE HYNA TOKOBOA NeTAM - 0x36 0,0000 MA
[ KosuuenT youneris Tokosoii neTnm - 0x97 1,0000

L |

PucyHok J1.11
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B pasgene «OcHOBHble HacTpavBaemble MapameTpbl» PacronoXeHbl criegylowme
napameTpsbil:

— «ba3oBas BbicoTa yctaHoBKku» (d0), m. 3HadyeHne dO AOMKHO COOTBETCTBOBATL
paccTOsiHMIO OT Hayarna oTcyeTa YpOBHS (4HO, ONOPHbIA CTONWK UNWN ApYyroe YCTPOWCTBO) A0
Hayana oOTcY4éTa (MNOCKOCTU YMNMOTHUTENBbHON MNOBEPXHOCTU YCTPOWCTBA KpenneHus)
ypoBHemepa. Ha npeanpuaTuu-usrotoButene ycraHaeBnueBaeTcs  3HadeHne dO B
COOTBETCTBMM C 3aKa3oM, MNpu OTCYTCTBMM [AaHHbIX YcCTaHaBnuBaeTcd 3HadeHve dO
COOTBETCTBYIOLLEE MAaKCUMallbHOMY W3MEPSeMOMY YPOBHEMEPOM pPacCTOAHUIO Omax (CM.
1.2.2).

— «MuHMManbHbLIN U3MepsieMbI ypoBeHb» (A7), M. MMHUManbHBIA U3MEPSEMBIN
YPOBHEMEPOM YPOBEHb ONpeaenseTcs oTpaxaroLlen CnoCoBHOCTLIO KOHTPONMPYyeMOoKn cpeabl
B cooTBeTcTBUM C 1.2.3. lNpn ypoBHe cpedbl MEHbLIEM MWHUMArbHOTO U3MEPSEMOro YPOBHS
pe3ynbTaTbl W3MEpPEHU MOryT OblTb HEKOPPEKTHbIMW, TMO3TOMY MOXET BO3HUKHYTb
HeobXoaAMMOCTb OOHYyNeHus MnokasaHWn YPOBHA W COOTBETCTBEHHO €ro MpOM3BOOHbBIX:
obbéma, NpPOLEHTHOro 3anonHeHus pesepsyapa. [ns aToro npegycmotpeH napametp d7
(nopor o6HyneHus nokasaHuii ypoBHA makocTn). Mpu 3TOM nokasaHus ypoBHA OyayT
OBHYNATECA MPY MOHWKXEHUW HWMXe 3a4aHHOro Mnopora, a MepeknloYeHne C HyneBoro Ha
HeHyneBoe MnokasaHve OGyaeT MpoMcxoauTb NPW MPEBbILEHNM YPOBHEM 3a4aHHOro mopora.
3HaveHune d7 HeobxoamMmo ycTaHaBnmMBaTb B COOTBETCTBUM ¢ 1.2.3.

Mpumevarve — lMpu Hanuuun B pe3epByape BHYTPEHHUX 3JIEMEHTOB KOHCTPYKUWU B6nun3un ero
OHa, nonajawowmux B U3MepUTesibHbIV ny4y ypoBHemMepa wunu npu Hanudum B pesepByape rpaHulbl
pasgena cpeg vnu ocagka, 3HadeHue d7 Heobxogumo yCTaHaBnnBaTb C y‘-IéTOM TOro, YTO MUHUMArbHbIV
HensmepsieMbIn YPOBEHb OOJKEH OTCHUTbIBATHLCA OT HUX.

— «MocTosiHHasA BpeMeHu aemndmpoBaHusa» (dt), c. icnonb3dyetca ans yctpaHeHus
pe3kux usmeHeHun B nokasdaHuax d v h. [Npu pgemndupoBaHun (ycpegHeHWM) HOBbIV
pe3ynbTaT u3aMepeHun d onpegenseTca Yepes npeabiayLumn, dt MOXeT NpuHMMaTh 3HavYeHue
ot 0 go 180 c, koTopoe noabupaeTcs nofb3oBaTenieM SKCNEPUMEHTArbHO, Ha OCHOBaHUU
MonyyYeHHbIX pe3ynbTaToB B MPOLECCe SKcmiyarauuMu ypoBHemepa. Ha npeanpusatum-
n3rotoBuTene yctaHoBneHo 3HadeHne dt = 0 ¢ (6e3 gemndmpoBaHus).

— «Cnoco6 pacuyéTa o6bLEMa KoHTponupyemomn cpepbl» (Gr). Ncnonb3yetca ans
Bblbopa cnocoba pacuyéta obbéma KOHTponupyemown cpefdbl B pesepByape (cm. 1.4.7).
Gr MOXeT NpYHUMaTh creaytolme 3Ha4YeHUs:

— 0 — no chopmyne Ansi BEPTUKANbLHOMO pesepByapa;

— 1 — no dopmysie A5 ropyu3OHTaNbHOIO LMANHAPUYECKOrO pe3epByapa C NiocKMMU
AHvwamu;

— 2 — no rpagympoBoYHON Tabnuue pesepsyapa;

— 3 — no chopmyne Ans ropuM3OHTaNbLHOMO LMMWMHAPUYECKOTO pe3epByapa C 3nnuntu-
YECKMMU OHULLAMW.

— «BbicoTa (anameTp) pesepByapa» (H), M. Vicnonb3yeTcsa npu BbluncneHnn oobéma
KOHTpOnupyemon cpeapl B pe3epByape. [Ans ropuaoHTanbHbIX LUMMHAPUYECKUX Pe3epByapoB
BbICOTa COOTBETCTBYET AMaMeTpy pe3epByapa. 3HayeHne H yctaHaBnvnBaeTcs no AaHHbIM Ha
pe3epByap.

— «O6BbEmM pesepByapa» (U), m°. VMcnonb3dyetcs npu BblYUCNEHUM MNPOLIEHTHOro
3anonHeHns obbEma pesepByapa 1 yCTaHaBNMBaeTCH Mo AaHHbIM Ha pe3epByap.

MpumeyaHus

1 BbicoTa pesepByapa H cooTBEeTCTBYEeT YpOBHIO, NMPWM KOTOPOM OOBLEM KOHTPONMpyeMon
XKMOKocTu paBeH o6bEMY pesepByapa U.

2 lMpu onpepeneHun o6bEMA XWAOKOCTM MO TPafyMPOBOYHOM Tabnuue BbICOTa U OOBLEM
pe3epByapa aBTOMaTUYECKM YCTaHaBMNMBAOTCS B COOTBETCTBUM C rpafyMpOBOYHON Tabnuvuen.

3 [pagyumpoBoyHas Tabnuua pes3epByapa 3anucbiBaeTcs B MamsATb  ypoOBHeMepa C
MCMOnb30BaHNeM nporpamMMbl «"pagynpoBkay.
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— «HopMupoBaHHasa oTHocUTeNbHaa AN3NEKTPMYeCcKas NPOHNLIAeMOCTb ra3oBow
cpeAbl BHYTpM pe3epByapa npuM HopMmanbHbiX YycnoBusax» (Efn). 3HauyeHne Efn
onpepgensieTcs nonb3oBaTeneM camocTosaTenbHO no copmyne (5) (cm. 1.4.6) n ncnonbayetcs
npu onpepeneHun B YpOBHEMEpPe MonpaBoyHOro kKoadpduumeHta kp no dopmyne (4)
(cm. 1.4.6).

— «TemnepaTtypa rasoBou cpeabl BHyTpu pesepByapa» (tf) , °C. 3HaueHue tf
onpefenseTca nonb3oBaTenieM CamMOCTOATENbHO W WUCNOMb3yeTcA Mpu OnMpeaeneHun B
ypOBHEMepe nonpaBo4Horo koadduunenta kp no opmyne (4) (cm. 1.4.6).

— «AbconwTHoe paBneHue BHyTpu pe3sepByapa» (P), MMa. 3HayeHne P
onpegensieTca nonb3oBaTenieM CamMoCTOATENbHO W WCMONb3yeTcs Mpu onpedeneHun B
ypoBHEMepe nonpaBoYHoro koadduumeHta kp no dgopmyne (4) (cm. 1.4.6).

— «MNonpaBoyHbINn KoadduumneHT» (kp). 3HaveHne kp onpegensieTcs B ypoBHEMEpPeE
no cgopmyne (4) (cm. 1.4.6) no yctaHOBNEHHbIM 3HayeHuam Efn, tf n P.

[ns nonpasku nokasaHun d n h B Lensax yctpaHeHns JOMONHUTENBHON MOrPeLLIHOCTH
N3MEpEeHU, CBA3aHHOW C M3MEHEeHWEeM CKOpPOCTM pacnpoCTpaHeHWUs paguoBOSIH B rasoBOM
cpefe, pekoMeHayeTCs yCTaHOBUTL B ypoBHeMepe 3HaveHus Efn, tf u P, cooTBeTcTByloWwme
dakTUyeckon ANINEKTPUYECKOW NPOHMLAEeMOCTN ra30oBOW cpedbl, TemnepaType ra3oBou
cpedbl M AaBMEHWIO B pe3epByape COOTBETCTBEHHO.

Mpu BbINycke ¢ NpPoM3BOACTBa YPOBHEMEPY yCTaHaBnuBawTcsa 3HadeHus: €fn = 0,59,
tf =20 °C n P = 0,1 Mla (ycnoBus 3aBoAcCKOM kanubpoBKu ypoBHeMepa), Mpu KOTOPbIX
kp = 0,99973.

BHMUMAHUE! HEMPABWUIIbHO YCTAHOBJIEHHbIE 3HAYEHUA NMAPAMETPOB,
OMPEOENAIOWINUX TOMPABOYHbIN KOS®®ULIMEHT, MOrYT MNPUBECTU K
3HAYUTEJNIbHOWU NOrPEWIHOCTU USMEPEHUN YPOBHA.

MprmeyaHue — Ecnn oTCyTCTBYIOT TOUHbIE A@HHbIE O (haKTUYECKUX 3HAYeHUAX napameTpoB Efn,
tf 1 P B pesepByape, TO MX 3Ha4YeHWs NMOAOUPAITCS SKCMEPUMEHTANIbHO, HA OCHOBAHMW MOSTyYEHHbIX
pe3ynbTaToB B NpoLiecce aKChnyaTauumn ypoBHemepa.

— «CMelleHmne Ha4vana otcyeTa ypoBHemepa» (S4), M. Vicnonb3ayeTtcs Ans nonpasku
nokasaHmn d wn h. Ha npegnpustumn-usrotoBUTENE ANA YypoBHEMepa 0e3 BCTaBku
N30NMpyloLen yCTaHOBIEHO HyneBoe 3HayYeHve napameTpa S4, Ans ypoBHeMepa C BCTaBKON
N30MNUpYIoLLElN yCTaHaBNMBaETCs 3HavYeHue S4, yyuTbiBalowiee CMELLEHMEe Hayamna oTcyeTa
ypOBHEMEpA NPU yCTaHOBKE BCTABKU U3OMMVPYIOLLIEA.

— «lMporpammHas cunbTpauus nomex «axo»» (Echo). [lpegHasHayeH pans
NMpoCMOTpa TeKyLLero COCTOSIHUS NpOrpaMMHOM (unbTpaumm nomMmex «axox». [ogpobHoe
onucaHue nporpaMmMHon omnbTpauumn Nomex «3axo» npueegeHo B J1.5.

— «MporpammHas dunbTpaumna nomex «cnepsiiee okHo»» (Twin). NpegHasHaveH
Ons NpocMoTpa TeKyLero COCTOSHUA NporpaMmMHON unbTpauum nomex «cregsiiee oKHO».
Moapo6Hoe onucaHne nporpaMMHON punbTpaLmm nomex npueeaeHo B J1.6.

— «lMpepenbl nporpammHoW UNbTPauMn MNOMEX «cregsiiee OKHO» (dtw).
Mcnonb3dyeTca AN HacTPOMKU MNpoOrpaMMHOM  punbTpaumm MOMeX «crefsuiee OKHOY».
Moppo6Hoe onvcaHve nporpammHoNn hunbTpaummn nomex npyueeaeHo B J1.6.

— «YpoBeHb, cooTBeTcTBYOWMM 4 MA» (h4), M. MNpegHasHadyeH Ons YCTAHOBKU
3HaYeHNs1 YPOBHSI KOHTPONMMPYEMOW cpefbl, COOTBETCTBYIOLLEro npeaenbHOMY 3HayYeHuHo
BbIXOQHOrO TOKOBOro curHana 4 mA. YctaHaenuaetcsa B cootseTcTBum ¢ J1.11. INpu BbInycke
13 nNpou3BoACTBA 3HayeHWe h4 ycTaHaBnMBaeTCA PaBHbIM YPOBHIO, COOTBETCTBYIOLLEMY
MaKcumanbHOMY dmax PACCTOSHMIO AnanasoHa namepeHun (cm. 1.2.2).

— «YpoBeHb, cooTtBeTcTBYOWMA 20 MA» (h20), m. NpeaHasHavyeH ANs YCTAHOBKM
3HaYeHUs1 YPOBHSI KOHTPONMMPYEMOW cpenbl, COOTBETCTBYIOLLErO NpenerlbHOMY 3HaYeHuto
BbIXOQHOrO TOKOBOro curHana 20 MA. YctaHaenmBaeTcs B cootBeTcTBum ¢ J1.11. Mpu Bbinycke
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13 npoussoAcTBa 3HayeHne h20 ycTaHaBnmMBaeTCs paBHbIM YPOBHIO, COOTBETCTBYHOLLEMY
MWHUManbHOMY dmin PACCTOSHUIO Anana3oHa uamepexuii (cm. 1.2.2).

— «ABapuiHbIn TOK» (la), MA. MNpeaHa3HayeH AN YCTaHOBKW 3HAYeHUs1 BbIXO4HOMO
TOKa YypoBHeMepa B Criydae BO3HUKHOBEHWS HEWCNPaBHOCTW (OTKasa) YypoBHemepa.
ABapuiHbLIA TOK MOXHO YyCTaHOBWUTL B npepenax oTr 3,6 go 24 MA. Ha npeanpuatum-
N3roToBuTENE YCTAHOBMNEHO 3HavyeHne la pasHoe 3,6 MA.

— «CmelleHMe Hyns TOKOBOW NeTnu». Vcnonb3yeTcs nNpu NOACTPOMKE BbIXOQHOIO
TOKOBOrO curHana B cootseTtctaum ¢ J1.10.

— «KoadpuumeHT ycuneHuss TOKOBOM neTnu». Vcnonb3yeTcsa npu MNOACTPOWiKe
BbIXOZIHOrO TOKOBOTO curHana B cootsetctsnu ¢ J1.10.

HacTponka napameTpoB ypoBHemepa NPOBOAMTCHA Ha MPeanpusaTUM-U3rotoBuTene B
nonHom o6béme B COOTBETCTBMM C [aHHbIMM 3aka3a. HeobxoAMMOCTb MepeHacTpowviku
ypoBHEMEpA MpW 3KChnyaTauMnm MOXEeT BO3HUKHYTb, €CMM [JdaHHble 3akasa He Obinu
npegocTtaeneHsl B MOMHOM  OObEMe MM OKasanucb  HECOOTBETCTBYHOLLMMMU
[enCTBUTENBHOCTH.

Ha pucyHke J1.12 nokasaHa B3aMMOCBA3b MapaMeTpoB pesepByapa C napameTpamu
ypoBHemepa.

[ ]
1 ]

7 Hayano orcyeta
(fh ypOoBHEMEpPA
APOSREVED

i

i

£

1=

o
>
£
Hmax o
v/
o
o ©

I

Hmin
Havano orcyeta N~
YPOBHSA B pe3epeyape o

0min — MUHMManbHOE n3MepsemMoe YpOBHEMEPOM paccTosiHue no 1.2.2;
Jmax — MakcumanbHoe n3mepsieMoe ypoBHEMEPOM paccTosHue no 1.2.2;
d0 — 6a3oBas BbiCOTa YCTaHOBKM YPOBHEMEpPA B pe3epByape;

Hmin — MMHUManbHbIN N3MepsieMbli YypOBHEMEPOM YpoBeHb no 1.2.3;
Hmax — MakcumanbHbI U3MepPSEMbI ypOBHEMEPOM YpOBEHb Mo 1.2.3;
Hc — pabounii guanasoH n3mepeHuii ypoBHSsi.

L ]

PucyHok J1.12
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MN3MeHeHMe OCHOBHbIX HacTpavMBaeMblX MapamMeTpoB YpOBHeMepa C MOMOLLbHO
nporpammbl «HacTporika HART» ocyLiecTBnsieTcs crielytolmmM obpasom:
— B cootBetcTBUM ¢ J1.8 oTkniouuTe Bce GIIOKMPOBKM YPOBHEMepa U nepenaute Ha
paboTy C ypoBHeM [ocTyna agMuMHUCTpaTop (paspeluMTe M3MeHEHWe METPONOrUYecKUxX

napameTpoB).

— MNepengute k Bknagke «lMapameTpbl» U ABaXAbl «LWENKHUTE» NEBON KHOMKOW MbILLIN

B CTPOKE, COOTBETCTBYIOLLEN U3MEHsIeMOMY napameTpy, Hanpumep dO (cM. pucyHok J1.13).

—

r

‘A, Hacrpoiika HART 3.0.10

=NRSN X

¥crpoiictee  Mogentouenne  Cnpaeka

O i & & %
||
—% g } 1 LD
CeeaeHws of yorpolicree | MBPEMETPE! | Kanubposka

HazsaHue ObosHayeHve Koo napaMeTpa  3HadeHne

CCHOBHBIE HACTpaWBaEMbIE NAPAMETDbI

EauHiLEl M3MEPEHWA

L—_[ BasoBas BbIcoTa YCT. do 0x87 31,0000 M

D MuH. U3M. ypoBEHb d7 0x70 0,0000

L

PucyHok J1.13

"

-

—

_

— B nosBuBLIEMCS OKHE «YCTaHOBKa MapameTpa» BBeOUTE 3HAYeHue napameTtpa u

HaxxmuTe KHoMKy «OK» (cm. pucyHok J1.14).

—

i ¥craHOBKa NnapameTpa M1
MapameTp i
BasoBan Bk yeT.
/| Koa napameTpa SHaqeHne
[oxa7 18 |
sy
— —— =15 v

L

PucyHok J1.14

—

_

[locne 3Toro B CTPOKE W3MEHHAEMOro napameTpa 6y/:|,eT OTO6pa)KaTbCFI HOBOE
3Ha4YeHne napameTpa, Nnpn 3TOM B Ha4yane CTPOKM napameTpa yCTaHOBUTCA cdnar (ranqua),

CBUAETENLCTBYIOLWMI 06 n3MeHeHnn napameTpa (CM. pucyHok J1.15).

HassaHwe ObBosHaqere Koo mapameTpa  3HadeHwe
(JCHOBHbIE HACTPAMBAEMBIE NAPAMETpbI

ba30Ban BLICOTA YCT- do 0xB7 18

D MiH, K3M, YpoBEHD d7 0x70 0,0000

L

PucyHok J1.15

EamHMLE MsMEpEHA

—

_

— [ns coxpaHeHWsi HOBOTO 3HA4YeHWsl NapameTpa B NamsaTW ypOBHEMEpa BbINOSHUTE
komaHgy MeHw «YcTponcteo\3anucaTb napameTpbl» WM HaxmuTe knasuwy «F4» Ha

KnaBmaType KoMnbloTepa (CM. pucyHok J1.16).
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A, Hactpoiika HART 3.0.10

|[Yrrpoﬁrrao] Mogkntouenmne Cnpaeka

Q Haiitn ycrpoiictee F3
CunTate napaMeTpel F2

¥ 3anmcate napameTpel F4
3anycTnTs/0CTaHOBNTE KannBpoEKy F5

L |

PucyHok J1.16

Bo Bpems 3anucu otkpoeTcst okHo «O6meH no HART» (cM. pucyHok J1.5).

Mocne 3anucu okHo «O6meH no HART» 3akpoetcs, BO Bknagke «[llapameTpbl» B
pasgene «OCHOBHbIE HacTpaMBaemble NapameTpbi» B Havane CTpPoku napameTtpa cbpocuTca
dnar nameHeHus napameTpa (CM. pucyHok J1.17), a B obnactv yBeLOMIEHNIN B HUXKHEW YacTu
rmaBHOro OKHa Nporpammbl 0To6pasuTcsi cooblleHne «lMapameTpbl YCNELHO 3anncaHbl».

j

HasBaHue OfosHaueHwe Koo mapameTpa  SHaueHue EQUHALEI MSMEDEHIA
(JcHOBHBIE HACTPaNBAEMbIE NAPaMETPEI

|:| Ba3oBan BblcoTa YoT. do 0x87 15,0000 M
|:| MUH. M3M. YpOBEHD d7 0x70 0,0000 M

L _

PucyHok J1.17

MpumeyaHne — IaMeHeHVE NapaMeTpoB YpPOBHEMEPA BO3MOXHO TOMbKO Mpu paboTe C ypOBHEM
[0CTyna agMUHUCTPATOP M OTKIOUYEHHbLIX BIIOKMPOBKaX U3MEHEHWI HACTPOEYHbIX MapameTpos (cMm. J1.8).

B pasgene «[lapameTpbl ynpaBnewua Joctynom» Bknagku  «llapameTpbi»
pacrnofnioXeHbl NapameTpbl  ynpaBneHus  3awmTton  (BMOKMPOBKOM)  HacTpaumBaeMblixX
napameTpoB ypoBHEMEpa OT Wu3MeHeHuh (cm. pucyHok J1.18). TNogpobHoe onucaHue
napameTpoB yrnpaBreHus 4oCTynom npueegeHo B J1.8.

_‘

Mapamerpel ynpasnenus goctynom
[ craTye Gnokmposkn yerpoiicTea - 0x%0 paztnoKMpoEa. . .
I:| Mapanb aaAMMHUCTPETORS - 0xf5 1234

L |

PucyHok J1.18

B pasgene «[lMapameTtpbl HacTpovikn HART» Bknagku «[lMapameTpbl» pacrnonoXeHbl
cnepytowme napameTpsbl (CM. pucyHok J1.19):

Mapamerpel HacTpoiikn HART

|:| Yucno npeambyn B oTBETE - 0x84 5
[ Pexum Tokosoi neTim - 0xaf BKI.
[ KopoTkwit anpec - 0x8e 0

L ]

PucyHok J1.19

— «4Yucno npeambyn B otBeTe». [lpegHasHayeH AnNs YCTAHOBKM KONMYecTBa
npeamOyn B oTBeTE Npun pabote no npotokony «HART».

— «Kopotkui appec». lNpegHasHayeH ANs ycTaHOBKM KOPOTKOrO agpeca B CeTu
«HART».
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— «PeXuM TOKOBOM neTnun». lMpegHasHayeH ONS BKIAKYEHUS UMW OTKNHOYEHUS
BbIXOAHOIro TOKOBOro curHana ypoBHemepa.

ﬂpmmeanme - I'IpM OTKIMKOYEHHOM BbIXOQHOM TOKOBOM CUrHane ypoBHEMep yCTaHaBMBaET TOK

4 mA.

B pasgene «WMHdopmauus o6 yctponctBe» Bknagku «llapameTpbl» pacnonoXeHbl
cnepytouime NHopMaLMoHHbIe NapaMeTpbl ypoBHemepa (cM. pucyHok J1.20):

MHdopmaumna of yeTpodictee

D WsroToBuTENE YCTPOCTEA
[T Tun yerpoiicrea

[T 3amoackoii Homep yeTpoiicTEa
D Homep Bepaw MO

[T Kon ownbicn

D loa BeINycka

L

— «WUsrotoBuTennb
n3rotoBuTENS.

— «Tuvn ycTpouncTBar.

sn
Pn
Er
Py

PucyHok J1.20

ycTtpoucTear». [lpegHasHaueH

COOTBETCTBYIOLLErO YPOBHEMEDY.
— «3aBopgckon Homep yctpouctBa» (Sn). [lpegHasHayeH ana oTobpaxeHus
3aBOACKOrO HOMepa ypoBHeEMepa.
— «Homep Bepcuu MO» (Pn). lNpegHasHaveH ANs OTOBpaXeHUss HOMepa Bepcum
nporpaMmMHoro obecrneyvyeHnss ypoBHeMepa.

Ox31
Ox32
0x83
Oxf2
0x81
Oxa7

—

&0
22

AEQD

_

ana  otobpaxeHus koaa

lMpegHasHavyeH pgns oTobpaxeHns koga YCTpoucTBa

MpumeyaHne — B nacrnopTe ypoBHEMepa 3Ha4YeHVe BEPCUM MPOrPaMMHOro 0GecrneyeHunst ykasaHo
B LWeCTHagLaTepu4Hon cucteme cumcrneHust (hex).

— «lop BbINycka» (Py). NMpegHasHayeH Ans oToOpa)eHusi roaa Bbinycka ypoBHeEMepa
13 Npon3BOACTBa.

— «Kopg owm6kuy» (Er). NpegHasHayveH Ans oTOOpaXeHUst TeKyLLEero Koaa ownbku.

Mpn paboTe ypoBHEMEP HENPEPBLIBHO BLINOMHAET aBTOMAaTUYECKY0 CaMoaMarHoCTUKy
W CUrHanM3aLv OTKa30B Npu BbISBNEHNW OTKIOHEHUI B CBOEN paborTe.

MepeyeHb oLwMBOK

BCTPOEHHOW CUCTEMbl CaMOAMArHOCTVMKM  ypOBHeMepa U
pekomeHayemble OeicTBUS NepcoHarna (nonb3oBartens) Npyu nx 0OHapyXeHWn NpvBeAeHbl B

Tabnuue J1.3.
Tabnuua 1.3
Kon
HanmeHoBaHne .
OLLINGKN owmBKM OnuncaHune oLnbkm OerictBus
Er
Bo nsbexaHue Bbixoaa us
Temnepatypa oKpy»KatoLero CTOOS YDOBHEMEDA
HenonycTumas BO34yXa Unu Ha dnaHue post yp P
pPeKomMeHOyeTCAa NpuHATb
TemnepaTypa YCTaHOBOYHOM BHYTPU
1 Mepbl Mo o6ecrneyeHmno
OKpY)XatoLLLero pe3epByapa HaxoauTcs 3a
COOTBETCTBUA TEMNepaTypbl
Bo3ayxa npegenamy guanasoHa no
1217 unv 1.2.18 AuanasoHam no 1.2.17 vnn
o - 1.2.18
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MpogomkeHune Tabnumubi J1.3

Kopn
HaumeHoBaHue
OLLNGKN

OLLMOKKN
Er

OnncaHue oLnbKkm

Lencteus

Hu3kuin yposeHb
NpUHNMaeMoro
curHana unu
2 noTeps curHana
B paboyem
AnanasoHe
n3mepeHui

PesynbTatbl namepeHuin
HeOCTOBEPHbI UMW N3MEepPEHNs
HEBO3MOXHbI 13-3a HU3KOrO
YPOBHS MPUHMMAEMOro curHana
Unn oTcyTCTBUA (MOoTEepn)
curHana B paboyem gmanasoHe
namepeHui rno 1.2.2 nnu
TeKyLMI ypoBEeHb HaxoauTcs B
30He HeYyBCTBUTENLHOCTU
ypoBHeMepa

MpoBepuTb NPaBUIbHOCTb
yCTaHOBKW YypoBHeEMepa B
cooTBeTCTBUMU C 2.3.5 1
HaCTPOWKM NapameTpoB
ypoBHemMepa

Hannune mexaHudeckmnx
NOBPEXAEHNIN aHTEHHbI UK
BCTaBKM U30MMpYoLLEn nnm

0TKa3 nnaT 61o0ka 3NeKTPOHHOro

O6paTnTbCs B CEPBUCHYIO
cnyx0y npeanpuaTus-
N3roToBUTENS.
YpoBHeMep NOANEXUT
PEMOHTY Ha npeanpuATUm-
usrotosuTene

Bbicokuin

3 YPOBEHb

NPYHUMaEMOro
curHana

M3amepeHns HeBO3MOXHbI U3-3a
Hanuuns 3arpsisHeHUn Ha
NMOBEPXHOCTW aHTEHHbI UK
BCTaBKW U30NMpPYHoLLIEN

BbINONHWUTL O4NCTKY OT
3arpsisHEHNI aHTEHHbI UMK
BCTaBKM U30nupyoLLen
ypoBHeMepa cnmpTo-
©6€EeH3MHOBOW CMECh0

OTkas nnat 6noka
3MNEKTPOHHOIO

OBpaTUTLCSt B CEPBUCHYIO
cny0y npeanpuaTus-
N3roToBUTENS.
YpoBHemMep noanexuT
PEMOHTY Ha NpeanpusTAN-
usrotoBuTene

HevcnpaBHocTb
6roka
9NEKTPOHHOrO

4n
nanee

Ortka3 nnat 6noka
3NEKTPOHHOro

O6paTnTbCs B CEPBUCHYHO
cnyx0y npeanpuaTus-
N3roToBUTENS.
YpoBHeMep NoanexuT
PEMOHTY Ha MpeanpuaTUn-
n3roToBuTENE

J1.4 BBoa KomaHA ynpaBneHus

B cuctemy komaHnp npotokona «HART» gns ypoBHemepa gobaBneHa komaHga 182,

nocpeicTBOM
YPOBHEMEPOM:

KOTOpOW

ocyulecTendaeTcd

BBO[

cneayoLmx

KOMaHA ynpaBneHusa

— 231 — nepexopn Ha paboTy ¢ ypoBHEM focTyna agMmuHmuctpaTop (cm. J1.8).
— 230 — nepexon Ha paboTy ¢ ypoBHEM AOCTyna nonb3oBarternb (cMm. J1.8).
— 222 — BOCCTaHOBIIEHNE HACTPOEK YPOBHEMEPA, COXPAHEHHBIX NMPW ero sKkcniyatauum

(cm. 11.9).

— 223 — coxpaHeHue HacTpoeK ypoBHemepa, YCTaHOBMEHHbLIX NMPWU ero akcnnyaraumm

(cm. 11.9).

— 224 — BOCCTaHOBIIEHVWE HACTPOEK ypoBHeMepa, YCTaHOBIEHHbIX Ha MpeanpuATUM-
N3roToBWTENE NPU BbIMYCKE YPOBHEMEpPA 13 NponsBoacTea (cm. J1.9).

— 1 — kannbpoBka B 6rivKHEN kannbpoBOYHOM ToYKe (CM. nNpunoxeHne X).

— 2 — kannbpoBka B fanbHew KanmbpoBoYHON Touke (CM. npunoxexue XK).
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— 212 — BkntoYeHne kanmbpoBku No ABYM Karn. Toykam (cM. npunoxenune XK).

— 213 — BbIKItOYEHME KanMbpoBKM MO ABYM Karl. Toukam (cM. npunoxexue X).

— 216 — BKIIOYEHWE NPOrpaMMHON punbTpaumm nomex «3xo» (cm. J1.5).

— 217 — BbIKMOYEHME NporpamMmmMHoOn unbTpauum noMmex «axo» (cMm. J1.5).

— 218 — BKNIOYEHME NpOorpaMMHon hunbTpaumm NnoMex «cneasilee okHo» (cum. J1.6).
— 219 — BbIKMIOYEHNE NPOrPaMMHON UNLTPaLMK NOMEX «cneasLee okHO» (cMm. J1.6).
— 239 — BKIIOYEHME PEXMMA U3MEPEHUI YTTIOB HaKmoHa ypoBHemepa (cMm. J1.7).

— 240 — BbIKITIOYEHVE PEXUMA U3MEPEHMI YITIOB HAKIMOHa ypoBHeMepa (cMm. J1.7).

BBop ypoBHeMepy komaH ynpasneHus ¢ noMmoLlbio nporpammel «Hactporika HART»
OCYLLLeCTBMSIETCS crieayoLwmm o6pasom:

— B cootBeTcTBUM € J1.2 3anycTuTe Ha komnbloTepe nporpammy «Hactponka HART»
(hart.exe), Bbibepete «COM-nopT», K kKoTOpoMy nogknoveH «HART-mMogem», BbINOMHUTE
MOMCK NOAKIIOYEHHOrO YpOBHEMEpA.

— B cootBetcTtBUM ¢ J1.8 oTknmounTe BCe GNOKUMPOBKM YpOBHEMEpA W nepenante Ha
paboTy C ypoOBHEM [JOCTyna agMUHUCTPaTop (pa3pelumTe W3MEHEHWE MEeTpPOIorMyYecKnx
napameTpoB).

— Mepengnte Bo Bknagky «KanmbpoBkay». B pasgene «PasHoe» HaXMuTe KHOMKY
«KomaHgb! ynpaBneHus» (CM. pucyHok J1.21).

[ ]

PazHoe

F KoMaHALI yNpasneHis E%

PucyHok J1.21

— B nosBumBwemca okHe «BbimonHuTb KOoMaHdy» B none «KomaHga» BBeguTe
COOTBETCTBYIOLUMA HOMEP KOMaHAbl ynpaenewus, B mnomne «[lapameTp» BBegute Hynesoe
3HayeHne Ny 3HaveHue napons agMuHUCTpaTopa Ans KoMaHAabl 231 M HaXMuTe KHOMKY
«BbInonHUTE» (CM. pucyHok J1.22).

Bo Bpems BbINOMAHEHMS KOMaHAbl OTKpoeTcd OkHo «O6meH no HART»
(cm. pucyHok J1.5).

lMocne BbINOnMHeHUsa komaHabl ynpaBneHns okHo «ObmeH no HART» 3akpoetcs, a B
obnactv yBeAOMIIEHUIN B HWXKHEWN YacTW rMaBHOrO OKHa nporpammbl 0To6pasnTcsa coobLyeHne
«KomaHga BbInonHeHay.

[ ]

e 5
BeINOAHUTE KOMaHLY &J

KomaHaa: g

223 V]

BeinonHTe

[ —hay

L ]

PucyHok J1.22
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BBoa kOMaHA ynpaBrieHusi Takke BO3MOXEH MO LUEGPOBOMY BbIXOAY C MPOTOKOSIOM
«Modbus RTU» B cootBetcTBuUM ¢ K.10.

Mpumevanne — BBop KOMaHA ynpaBrieHWs CBA3aH C WM3MEHEHWeM HacTpoeK ypoBHemepa,
NMO3TOMY BO3MOXEH TOMbKO Mpu nepexoge k paboTe C YpOBHAMW [OCTyrMa agMUHUCTpATop W
OTKIMKOYEHHOIN BNOKMPOBKE M3MEHEHWIA HACTPOEYHbIX NapameTpoB (cMm. J1.8).

J1.5 MporpammHan unbTpaums NnomMex «3Xo»

[Mpy n3mepeHnn ypoBHS XMAOKUX CpeAd, XapaKTepu3YHLLUMXCH CUIbHbIM OTPaKeHUeMm
curHana (€ > 40, HanpuMmep, BoAa, BOAHbLIV pacTBOpP U Ap.) NPEMMYLLLECTBEHHO B pe3epByapax
C MNMNOCKMM MNEepPeKpbITUEM, BO3MOXHO BO3HUKHOBEHME KpaTHbIX OTPaXEHUM (3X0-CUrHanoB),
Mexay MOBEPXHOCTbIO Cpedbl W MEepekpbiTUEM pesepByapa, MpW 3TOM  MoKasaHus
YPOBHEMEpPA, MOryT CYLIECTBEHHO OTNMYATbCA OT (PaKTUYECKOrO YPOBHS 3anorfiHEHUS
pesepByapa (CM. pucyHok J1.23).

[ ]

or—ur—n

(B e ]

CnexTp curHana
B pe3epByape

MonesHbiit
curHan

A
I
|
|
|
|
|

A 4

A 4

= Tomexa
= - (axo-curHan)

KoHTponupyemas cpeaa

‘ C CUITbHbIM OTPaXKEHNEM
cvrHana (Boaa, BoaHbIN Myexa

pacTBop) (exo-curHan)

‘ml]
L _J

PucyHok J1.23

[ns obecneyeHnss KOPPEKTHbIX WM3MEPEHUA MpU HanMynuM B pe3epByape KpaTHbIX
OTpaXeHUn (9XO-CUrHamnoB), B YPOBHeMepe npegycMOTpeHa nporpammHas unbTpaums
NMOMEX «3XO».

BkntoueHne nporpamMmHOA  unbTpauuM  «3XO»  OCYLLECTBMSIETCA BBOAOM B
cooTtBeTCcTBMM C J1.4 komaHgbl 216, BblKMOYEHME — BBOAOM KOManabl 217. [MpocmoTp
COCTOSIHUSI NPOrpaMMHoi unbTpaLmm NOMeExX «3Xo» oCyLLecTBnAeTcs B cooTBeTcTBmmM ¢ J1.3.
[Mpu ycTaHOBNEHHOM 3HaYeHUN:

— 0 (BbIKN.) — NporpamMmmHas unbTpaLms NOMeX «3Xo» BbIKIIOYEHa;

— 1 (BKR.) — NporpammHas unbTpaLus NOMeX «K3Xo» BKITIOYEHA.

Mpwu BbINyCKke M3 Npom3BoACTBa NporpamMmmHas unbTpauns MOMeX « 3X0» BbIKITHOYEHa.

MpumeyaHne — BknoyeHne un BbIKIIOYEHNE MPOrpaMMHON hunbTpaumm NnoMex «3xo» BO3MOXHO
TONbKO Mpu paboTe C ypoBHEM AOCTyna agMWHUCTPATOP M OTKIOYEHHbIX OrOKMPOBKaX WM3MeEHeHWn
HacTpoeyHbIX NnapameTpoB (cMm. J1.8).
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J1.6 MporpammHas ¢punbTpaumsa nomex «creasiLee oKHO»

Mpn nsmepeHun ypoBHS cpef C HEPOBHON MOBEPXHOCTbIO MOKasaHUs ypoBHemepa
MOryT NPVMHMMAaTb OLUIMOOYHbIE 3HAYEHUSI U OTNMYATLCSI OT (haKTUYECKOrO YPOBHS 3aMOSTHEHUSI
pesepByapa u3-3a U3MEHEeHUs HanpaBeHNs U YPOBHSI OTPaXXEHHOro CurHana.

Ons obecne4yeHns KOPPEKTHbIX W3MEPEHWN nNpW Hannunum HEPOBHOCTEW Ha
MOBEPXHOCTM KOHTpONuWpyemow cpefdbl B YpOBHEMepe npegycMoTpeHa nporpaMmmMmHas
unbTpauns NomMex «criegsiiee OKHOY.

[Mpu BKNIOYEHHOW NporpamMmmHoOn uUnbTpaumum NoMex «crnepsiliee oKHO» YPOBHEMep
OCyLLEeCcTBNAET CrnaxuBaHune (punbTpaumio) M3MepsieMbiX 3HAYEHWA  YPOBHS MO
cneuunanbHOMy anroputmy.

Ecnu Tekyllee 3HavyeHve ypPOBHS MpeBbILAET YCTAaHOBIEHHbIE Npeenbl «CneasLiero
OKHa» B TEYEeHWEe HECKONMbKNX W3MEepUTEnbHbIX LMKMIOB, TO cregyllee Mn3MepeHHoe
3HayeHne ypoBHS MpUHMMaeTCs 3a Tekylwee (CMm. pucyHok J1.24). Mpu aTOM ycTaHOBMNeHne
rnokasaHun ypoBHEMepa COOTBETCTBYIOLUMX TekylleMy YpoBH byaeT obecneuvsaTtbes B
uHTepBane OT 2 A0 6 u3MepuTenbHbIX UMkNoB no 1.2.13 B 3aBMCMMOCTM OT CKOPOCTU
N3MeHeHUs1 ypOoBHSA B pesepByape (cM. 2.2.7).

ht MokasaHusi ypoBHEMEpPA NPU U3MEPEHIN YPOBHS
® cpefbl C HEPOBHOI MOBEPXHOCTHIO

hidtW \\\ 14 ?
*\\\\‘\ /r\‘ ] 3
‘ ~TRIN I =
\‘o'\:i 0
‘ 1 b
\

t

— - — 3HAYEHWs YPOBHS NPM BbIKIT. NPOT. (PUNBTPALIN «CIIEASLIEE OKHO»
o 3HAYEHMs YPOBHS MPU BKI. MPOr. (UNbTPALN «CreasLiee OKHO»
— — — 3aaHHble MPenenbl Npor. PUNLTPALMN «CREasLIES OKHO»

L |

PucyHok J1.24

Ecnn pasHuua mexay npegbigylim Mo TEKYLUM  M3MEPEHHBIMU  YPOBHEMEPOM
3HAYEHNSIMM YPOBHSA He MNpeBbIAeT YCTAHOBIEHHbIE Npedenbl «Cregswero OokHa», TO
YCTaQHOBNIEHNE MOKa3aHUM YpOBHEMEpA COOTBETCTBYIOLUMX TEKyLleMy YpPOBHIO Oyaer
obecneumBaTbCs B TEYEHNE OOHOIO M3MEPUTENbHOro uukna no 1.2.13.

lMpocmoTp M ycTaHOBKa 3HayeHWst npeaenoB nporpammMHON unbTpauus nomex
«cnepsiwee OKHO» oOcyllecTBnsaeTcs B cootBetcTBum ¢ J1.3. 3HaueHne napameTpa dtw
nogbupaeTcs nonb3oBaTenemM 3KCNEPUMEHTarbHO, HAa OCHOBaHWUM MOMYYEHHbIX pPe3ynbTaToB
B Mpouecce aKcnnyataumm yposHemepa.

BkntoueHne nporpammHon ounbTpaumm «creasiiee OKHO» OCYLLECTBISETCS BBOAOM
B cooTBeTCTBMM C J1.4 komManAbl 218, BbIKIIOYEHME — BBOOOM KomaHabl 219. lNpocmoTp
COCTOSIHUSI MPOrpaMMHOM  (hunbTpauuMn MoMex «cregsiliee OKHO» OCYLLEeCTBNAETCS B
cooTtBeTcTBUM C J1.3.Mpn yCTaHOBNEHHOM 3HAYEHUU:

— 0 — nporpamMHas ounbTpaumsi NOMeX «creasiiee oOKHO» BbIKITIOYEHA;

— 1 — nporpamMHas ounbTpaunsi NOMeX «crneasiliee OKHO» BKIOYEHa.
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Mpw BbINycKe M3 NPOM3BOACTBA NporpaMmmHas unbTpauusi NoMex « criesiiee oKHO»
BKIMIOYEHa, Ansi napaMeTpa dtw ycTaHoBneHo 3HadyeHue 0,5 m.

MprmeyaHune — BknioyeHne 1 BbIKNIOYEHNE NPOrpaMMHOA unbTpaumm Nomex «cnegsiiee okHo»
BO3MOXHO TOMbKO Npu paboTe C ypoBHEM AOCTyna aAMUHUCTPATOP W OTKMHOYEHHbIX OMnoknpoBkax
N3MEHEHWI HacTPOeYHbIX NnapameTpos (cm. J1.8).

J1.7 PaboTa B pexvme M3MepeHUi yrinoB HakfloHa YypoBHeMepa

Pexvm un3mepeHuWn yrnoB HaknoHa YpOBHeEMepa WCnomnb3yeTca [Ans KOHTpons
pabo4yero NnonoxeHus ypoBHeMepa npu ero ycTaHoBKe B pesepByap (CM. pucyHok J1.25).

BkntoyeHne pexuma M3mMepeHWin yrnoB HaKMOHa OCYLEeCTBMNAETCS BBOAOM KOMaHAb
239 B cooTtBeTCTBUM C J1.4. [1pn BKAOYEHUN pexnma U3MEpPEHUA YIIOB HaKMoHa ypoBHeMepa
NpoLecc W3MEpPEHW YPOBHS U €ro npou3BOAHbIX: OObEMA, MPOLEHTHOrO 3arnoSIHEHWS
pesepByapa, MpUocTaHaBNNBaETCA N BbINOSHAETCA HENpPepbIBHOE U3MEPEHNE YrToB HakmnoHa
B 1 y B rpagycax B ABYX B3aUMHO NepneHaNKyNApHbIX MAOCKOCTAX (CM. pucyHok J1.25).

MpumevaHne — BknioyeHne pexvma n3mepeHu YriioB HaKNoHa ypoBHEMepa BO3MOXHO TOMbKO

npu paboTte ¢ ypoBHEM AOCTyNa agMUHUCTPATOP M OTKITIOYEHHOW BNOKMPOBKE U3MEHEHUI HACTPOEYHbIX
napameTpoB (cMm. J1.8).

[ ]

O

[T —

@g X : - Y
-

- 1
=

o )/o ’
zi d

L |

PucyHok J1.25

[MpocMOTp n3MepeHHbIX YroB HaKNoHa ypoBHeMepa OCYLLIECTBIAETCA B COOTBETCTBUN
¢ J1.3. Tlpu ycraHoBKke ypoBHEMepa B pe3epByap 3HayeHus YyrnoB B, Yy [JOMKHbI
COOTBETCTBOBAaTHL TpeboBaHuAM 2.3.5, nepeuncnexms a) n m).

BbikntoyeHue pexmma M3mMepeHuin yrna HaknoHa OCYLEeCTBNSETCH BBOAOM KOMaHAbI
240 B cootBeTCcTBUM C J1.4 mnn aBTomaTmyeckm Yyeped 10 MUHYT Nocrne BKMOYEHUS OaHHOro
pexuma.

J1.8 BnokupoBka U3MEHEHUMW HaCTPOEeYHbIX MNapamMeTpoB M ynpaBneHue
[OCTYNOM

YpoBHeMEp  MMeeT  3aluTy NapaMeTpoB  OT  U3MeHeHu  (BrokupoBky),
obecneymBaemyto npotokonom «HART». YnpaBneHvne gaHHow 6rOKMPOBKON OCYLLECTBNSIETCS
€ nomoLlblo napameTpa «CtaTyc GJIOKMPOBKM YCTPOWCTBa», pPacrnonoXeHHOro B pasgene
«MapameTpbl ynpaBneHus poctynom» Bkragku «[MlapameTpbl» nporpammbl  «HacTtporika
HART» (cm. pucyHok J1.18).
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MapameTpy «CTaTyc 6MOKMPOBKM YCTPOMCTBA» MOXHO YCTAHOBUTL 3HAYEHME:!

— «pa3brokMpoBaHO» AN OTKMIOYEHNS 3aLUWThl NapamMmeTpoB OT U3MEHEHUIA;

— «3abnoKMpPOBaHO» ANs BKIOYEHUS 3aLUUTLI NapaMeTpoB OT U3MEHEHWN;

— «BpPEeMEHHO 3abrnoknpoBaHO» ANsi BPEMEHHOIO BKIMOYEHWUST 3aLUUTbl MapaMeTpoB OT
N3MEHEHUI A0 MOMEHTa OTKIIYEeHUS (cOpoca) HanpsKeHUs NUTaHUS YpOBHEMEpA.

MpocmoTp M  un3MeHeHne napameTpa «CtaTyc ORNOKUPOBKU YycTpoucTBa»
OCyLLeCcTBMsieTcs B COOTBETCTBMM C J1.3.

Mpumevanne — W3menntb «CTtaTyc OnoOKMPOBKM YCTpOMCTBa» BO3MOXHO TONBbKO MpM
OTKIMIOYEHHON BNOKMPOBKE N3MEHEHU HAaCTPOEYHbIX NapameTpoB (CM. Janee).

HononHuteneHo k GnokupoBke, obecneumBaemon npotokonoMm «HART», ypoBHemep
umeeT [OBYXMO3WUMOHHbIA  nepekntodatens «bnok.»  (6nokuposka). [Mepekntoyatenb
pacronioXeH psAOM C KNEMMHbIM 3aKMMOM, MpeaHa3HavYeHHbIM A9 NOAKNIOYEHNS BHELLHUX
uenen (cm. pucyHok 20). Ecnn nepeknioyatens «bnok.» HaxoguTcs B MOMOXeHUU «Bkn.»
(BKNIOYEHO), TO 3anpeLlaeTcs M3MEeHeHe BCeX HacTPoeK YpoBHEMepa, KOMaHAabl M3MEHeHWs
HacTpoek ypoBHemepa He BbinonHswoTca. Ecnu nepeknodaTtens «bnok.» Haxoautca B
nonoxeHun «OTKN.» (OTKMIOYEHO), TO N3MEHEHNE HACTPOEK pa3peLLEeHo.

JononHutensHO K BbllleyKka3aHHbIM 6rnoknpoBkam Ans  3aluMTbl nNapameTpoB OT
HEeCaHKLMOHMPOBAHHbIX U3MEHEHUI YypOBHEMEpP MMeeT YpPOBHW AOCTyna: Monb3oBaTtenb U
agMUHWCTPATOP.

lMpn paboTe c ypoBHEM pJocTyna Monb3oBaTeNlb BO3MOXEH TOMbKO MPOCMOTP
HacTpavBaeMbIX NapamMeTpoB.

Mpn paboTe ¢ ypoBHEM AocCTyna agMUHUCTPATOP BO3MOXHbI MPOCMOTP U U3MEHEHMWe
HacTpavBaeMbIX NapamMeTpoB. YPOBeHb J0CTYNa afMNHMCTPATOP 3alUuLLEH naponem.

lMepexon Ha paboTy € ypoBHEM OOCTyna afMUHUCTPATOP OCYLLECTBNAETCH BBOAOM
KOoMaHabl ynpaenexus 231 B cooTBeTCTBMM C J1.4 unu yepes cneumanbHOe OUanoroBoe OKHO
nporpammbl cnegytowm obpasom:

— Bblbepute nyHKT  MeH  «YcTponcteo\PaspelunTe/3anpetute U3MEHeHUs
METPONOrM4ecKnX napaMeTpoB» UMM HaxMmuTe knasuwy «F8» Ha KnasmaType KommbloTepa.
(cm. pucyHok J1.26). MNMocne aToro oTKPOETCs AUanoroBoe OKHO « YNpaBrneHue 40CTYNoM.

I , ]
W Hacrpoiika HART E.EIUH A F . l

Ycrpoﬁcﬂao] Mogknioderne Cnpaska

Q Haiimn ycTpoictso FB_b
CynTaTe napameTpel F2
3anncaTe NapameTpbl F4
3anycTuTe/0CTAHOBNTE KannBpoBky F5

'_;'-._ PazpelunTe/3anpeTuTe MSMEHEHWE METPONOTMYECKIX NapameTpoe F8

11 Coxpanure/Boccranosnts kondumrypaunro F9

L ]

PucyHok J1.26

— B okHe «YnpasneHwe pocTynom» ycrtaHoBuTe dnar «Paspewntb U3MeHeHue
MeTponorm4yeckux napameTpos», B none «[llaponb» BBEAWTE  TEKyWMW Napofb
afMVHUCTpaTopa, a 3aTeM HaXMUTE Ha KHOMKY «BbInonHUTL» (CM. pucyHok J1.27).

MpumevaHne — [pu BbIMycke ypOBHEMepa W3 MpPOM3BOACTBA YyCTaHaBNUBAaeTCs naporb
agMuHucTpaTopa «1234x». Mpu akcnnyataumm ypoBHeMepa Naporib MOXET ObITb U3MEHEH.
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¥npasnexure gocTynom @

3EI'IDETMTb M3MEHEHWE METPONOrMYECKMX NapaMeETpoB
@) PaspelmThb M3MEHEHME METDONOMMHECKMX NAPANETPOE
MNapons
1234

Brinontite

[
Ly

L |

PucyHok J1.27

BosBpar k paboTe c ypoBHem [JocTyna nonb3oBaTenb OCYLUECTBNSETCA BBOOOM
KoMaHgbl yrnpaeneHusa 230 B cOOTBETCTBUM C J1.4 nnu yepes cneumanbHoe ANanoroBoe OKHO
nporpamMMmbl cnegytolmm obpasom:

— Bblbepute nyHKT MeH  «YcTporctBo\PaspelwmnTte/3anpetnte  U3MEHeHUS
METPOJSIOrMYECKNX NapameTpoB» UMW HaXMuTe knasuwy «F8» Ha knaBmaType KoMmMbioTepa
(cm. pucyHok J1.26). MNMocne 3Toro oTKpoeTCs AManoroBoe OKHO «YNpaBrneHne JOCTYNoM».

— B okHe «YnpaBrneHue poctynom» yctaHoBuTe dnar «3anpetutb W3MeHeHune
METPOMOrMYECKUX  NapameTpoB»,  3aTeM  HaXMuUTe  Ha  KHOMKY  «BbInoOnHUTbY»
(cm. pucyHok J1.28).

r!fnpaanewe AocTynom ﬁ1

@ 3anpeTMTb W3MEHEHWE METDONOMMYECKMX NEPEMETPOB

PaspelwnTs M3MEHEHWE METPONOrMYECKMY NaPaMETPOB

apons

0

BnonHuTe

[
L

L |

PucyHok J1.28

BosBpaT Kk paboTe ¢ ypoBHeM [0CTyna nonb3oBaTenb Takke OCYyLLEeCTBNAEeTCA nocne
cbpoca HanpsKeHns NUTaHUst ypoBHeMepa.

lMpocMoTp 1 nsmeHeHne napameTtpa «fMaponb agMUHUCTPaTOpa» OCYLLECTBNSETCS B
cooTeTcTBUM C J1.3.

[na npocmoTpa U M3MeHeHus Mapons agMuHWCTpaTopa MCrnonb3yeTcs napameTp
«Maponb agmMuHMcTpaTOpa», pacronoXeHHbln B pasgene «[llapameTpbl ynpaBneHus
poctynomy» Bknagkm «MapameTpbi» nporpammbl «HacTtpoika HART» (cm. pucyHok J1.18).

MpumeyaHus

1 MNpocmoTp 3HadeHusi napameTpa «Maponb agMUHUCTPaTOpa» BO3MOXEH TOMNbKO Npu paboTe
C YPOBHEM [0CTYyNna agMUHMUCTPaTop.

2 NameHnTb napametp «Maponb agMMHUCTpPaTOpa» BO3MOXHO TOMbLKO Mpu paboTe ¢ ypoBHEM
[0CTyna agMUHUCTPATOP U OTKIIOYEHHbIX BNOKMPOBKax M3MEHEHMWI HAaCTPOEYHbIX NapaMeTpoB.

Maponb agMuHucTpaTopa MOXHO cbpocuTb, YycTaHoBMB napameTtpy «Maponb
aAMMHUCTpaTopa» Hynesoe 3HadeHue. [locne cbpoca naponb He Hago BBOAMTL B OKHE
«YnpaBneHvue JOCTYNoM» MNpu nepexofe Ha paboTy ¢ ypoBHEM JoCTyna agMUHUCTPATOP.
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J1.9 CoxpaHeHue, BOCCTaHOBJIEHME HAaCTPOEK YpOBHeMepa

CoxpaHeHVe 1 BOCCTAHOBfIEHVWE HACTPOEeK ypOBHeMepa, YCTaHOBMEHHbIX NpW ero
aKcnnyaTaumm, ocylwecTBnsieTcss BBOAOM KOMaHA ynpasreHuss B cooTBeTcTBuu ¢ J1.4 unu
Yyepes cneumanbHoe ANanoroBoe OKHO NporpaMMbl cneayoLwmm obpasom:

— B cootBeTcTBUM € J1.2 3anycTuTe Ha komnbloTepe nporpammy «Hactpoika HART»
(hart.exe), Bbibepete «COM-nopT», K KOTOpPOMY nogknioveH «HART-mMogemy», BbINOnHUTE
MOWUCK MOAKIIOYEHHOro ypoBHEMepa.

— B cootseTctBMM C J1.8 OoTKNtouMTe BCe OMOKMPOBKM ypoBHeMepa W nepevaute Ha
paboTy c ypoBHeM AocTyna agMuHMCTpaTop (paspeluMTe W3MeHeHWEe MeTPONIornyYecKnX
napameTpoB).

— Bbibepute nyHKT MeH nporpammbl - «YcTponcTtBo\CoxpaHuTe/BoccTaHoBUTb
KOHdUWrypaumio»  unu  Haxmuite  knasuwy «F9» Ha  knaBuatype  KOMMblOTepa
(cm. pucyHok J1.29).

[ ]

r A, Hacrpoitka HART 3.0.10

YchoﬁcTEol Moakniouenne Crnpaska

Q Haiitn yeTpoiicteo F3
CunTaTe Napamerpel F2
3anucare NapaMmeTpel F4
3anycTnTe/0CTaHOBUTE KAAMBPOBKY F5

T Pazperumts/zanpemns usMEHEHNE METPONOTMHECKIY NapameTpos F8 l

{1l CoxpanuTs/BoccTanosnTs KOHGUMypaLMKo Fa Q |

L |

PucyHok J1.29

— B nossuBwemcs okHe «CoxpaHeHne/BoccTaHoBreHve KoHdurypauum» BbibepuTe
«CoxpaHnTb  KOH(Urypauuio  Mofb3oBaTensi» U HaOXMUTE  KHOMKY  «BbImOnHUTLY
(cm. pucyHok J1.30).

[ ]

Coxparenve/BoccTaHoENEHNE KoHdurypaL i ml

BOCCTEHOBHTE KOHWM YPaLMIO. NoNb30BATENA
BOCCTEHOBHTE KOHDWIYPALMIO NPOMSE0AMTENS

@) CoXpaHWTE KOHGMMYPELIAKD NoNb30BaTENs

BeinonHuTe
1™,

< 1
W3

L _

PucyHok J1.30

Ecnm no kakmM-nMbo npuuMHaMm HacTpoMku ObiNnu M3MeHeHbl, U Heobxogumo
BOCCTaHOBWTb COXpaHEHHble paHee HacTPOWKW, TO 3TO OCYLECTBMSETCH CrneaylowmumM
obpasom:

— Bbibepute nyHkT MeHo nporpammbl  «YcTpornictBo\ CoxpaHuTb/BoccTtaHoBuTb
KOH(Urypaumio»  unM  Haxmuite  knasmwy «F9»  Ha  knaBuaType  KommbioTepa
(cm. pucyHok J1.29).

— Bo BcnnbiBatowem okHe «CoxpaHeHue/BoccTaHOBNEHNe KOHurypauumny Boldepute
«BoccTaHoBUTL  KOH(bMrypaumio nonb3oBaTens» W HaXMUTe KHOMKY  «BbINONHWUTL»
(cm. pucyHok 11.31).
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r ~
Coxparenne/BoccTaHOBNEHNE KOHGWUIypaLmMK ﬁ

@) BOCCTEHOBMTE KOHGBMIYPALMIO MOMb30BaTENA
BOCCTEHOBMTL KOHGMIYPALIMIO MPOMSBOAMTENA

COXPEHUTE KOHGMIYPALMKD NONb30BaTENS

BeinonHuTE
I,

< 1
M

L |

PucyHok J1.31

Ecnn  HeobGXogMmo BOCCTaHOBWUTb HACTPOMKM ypOBHEMEpa, COXPaHEHHble Ha
npeanpuATUN-U3roToBUTENE MNpU  BbINyCKE YpOBHEMepa W3 NpPOW3BOACTBA, TO 3JTO
ocyllecTBnseTcs creyoumnm obpasom:

— Bbibepute nyHKT MeHo nporpammbl  «YcTponctBo\ CoxpaHuTb/BoccTtaHoBUTL
KOHpurypaumo» unm Haxmure knasuwy F9 (cm. pucyHok J1.29).

— Bo BcnnbiBatowem okHe «CoxpaHeHue/BoccTtaHoBneHne koHdurypauum» Belbepute
«BocctaHOBUTL  KOHMrypaumio MNpoOM3BOAMTENS» W HaXMUTE KHOMKY «BbINOMHWUTLY
(cm. pucyHok J1.32).

[ ]

-
Coxpanenune/BoccTaHoBAEHNE KOHBUIYPaLMK l’i"

" BOCCTEHOBMTE KOHPMIYPELWIO Nofb3osaTens
@) BOCCTEHOBMTL KOHGWIYPALMIO MPOMSE0AWTENS

COXPaHUTE KOHBMMYPaLMIo NoNb305aTENsA

BeinonHuTE I

L |

PucyHok J1.32

MpumevaHue — CoxpaHeHue, BOCCTAHOBIIEHWE HACTPOEK YPOBHEMEPa BO3MOXHbI TOSbKO MpU
nepexofe B PeXVWM C YpOBHEM [AOCTyma agMWHUCTPATOP M OTKIOYEHHbIX OrokupoBKax W3MeHeHWi
HacTpoeyHbIX NapameTpoB (cm. J1.8).

= =

it

J1.10 NoacTpoiika BbIXOQHOrO TOKOBOIO CUrHasna ypoBHemMepa

MopacTporika BbIXOQHOMO TOKOBOIO CUrHana MoxeT notpeboBaTbCs AN KOMIeHcaumu
BPEMEHHbIX YyXO4OB YypoBHemepa. [loacTpoiika [OMKHa BbINOMHATLCS MpPU NPOBELEHMU
KanmbpoBKM ypOBHEMEpPA B COOTBETCTBUM C NpuUnoxeHnem XK.

MopcTporika BLIXOAHOTO TOKOBOrO CUrHana ypoOBHEMEpa C MOMOLLb NpOorpaMMbl
«HacTtponka HART» ocyliecTensieTcsa criegyrowmm oopasom:

— B cootBetctBMM C J1.2 3anycTuTe Ha MNepCcOHaNbHOM KOMMbLIOTEPE Mporpammy
«Hactponka HART», Bbibepute « COM-nopT», yepe3 KoTopbii nogkntodeH «HART-mogemy,
BbINOTHUTE MOWNCK YPOBHEMEPA.

— B cootBetctBUM C J1.8 oTkntounTe Bce BrOKMPOBKM YpOBHEMEpa U nepenante Ha
paboTy C ypoBHEM [JOCTyna agMUHUCTpaTop (pa3pelunTe W3MEHEHWE MEeTPOSorMYecKnx
napameTpoB).

— MNepengunte Bo BkNaaky «Kannbposkax». B pasgene «YteHne nepeMeHHbIX» HaXMUTe
KHOMKY «3anyctutb» (CM. pucyHok J1.33).

Mocne atoro nporpamma OyaeT nepuoguyecky onpalumBaTb YPOBHEMEP W BbIBOAUTb
TeKyLuMe 3Ha4YeHUs onpaluvMBaeMblX MapaMeTpoB B Monsx pasgena «YTeHne nepemMeHHbIX»,
npu 3TOM KHOMKa «3anyCcTUTb» CMEHUTCHA KHOMKOW « OCTaHOBUTbY.
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A, Hactpoiaka HART 3.0.10

Yerpoicreo  Mogknrouenne Cnpaska

QO * RN

| Ceeneria off ycTpoiicTee I MapameTpsi ‘ Kanubposka

YTeHNE NepeEMEHHEIX

[vposere ~| 159723 "
[Boxoarioii o (+-20) +| 127508 A
[Pamoﬁhme 00 cpeasl V| 1,0276 M
[OS’bEM cpeael - ] 0,0000 n3

Bpens ofHoBneriA: -

L | ]

PucyHok J1.33

— [In9 noACTPONKU HWKHEro NpefenbHOro 3HavyeHUst BbIXOAHOTO TOKOBOrO CurHana B
pasgene «[loacTporika TOKOBOW MeTnv» B MOMe, PacrnofioKEHHOM CcrpaBa OT  KHOMKM
«YCTaHOBUTb TOK», BBEAUTE 3HAYEHMNE «4» U HAXMUTE AaHHYI0 KHOMKY (CM. pucyHok J1.34).

[ ]

MoacTpoiika TOKDBOI NETAW

r YCTAHOBUTE ToK 4 A (ycT.)
MoacTpouTs 4 MA 3 MA (13m.)
¥ ] S— #
MogcTponts 20 MA = MA (M3M.)
[ EEIATH M3 PEXMME DMKCMDOBEHHOMO TOKE

L |

PucyHok J1.34

Mocne STOro ypOBHEMEP  YCTAHOBUT HA  BbiIXxOoAe  (QUKCMPOBAHHBIA  TOK,
cooTBeTCTBYOWMA 4 MA, B 00nactu yBeOJOMIEHWA B HWDKHEW YAaCTW [MaBHOMO OKHa
nporpamMmmbl 0TOOpa3saTcst coobLeHNs: «YCTaHOBKa (PMKCUPOBAHHOIO TOKA B METNE...», « TOK B
netne guKcupoBaH», a B pasgene «4YTteHne nepemeHHbix» B none «BbixogHon Tok (4-20)»
ycTtaHoBuTtcs 3HadveHne 4,0000 MA (cM. pucyHok J1.35).

[ ]

| Ceeaequs ob ycTpoicTse I MapaMeTpel | Kanwbposka |

YTeHWE NepemMeHHEIxX

I‘f'posenb cpeabl v] 16,9678 M
IBblxonnoﬁ ToK (4-20) v] 4,0000 k MA
IPaccroﬁrme Ao cpeabl v] 1,0322 M
IOE‘beM cpeabl v] 0,0000 m3

Bpema obHosnerus:  12:14:.39,386

PucyHok J1.35
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— W3mepbTe BbIXOOAHOW TOK YpOBHEMepa W BBEAUTE 3HAYEHWe W3MEepPEeHHOro
BbIXOOHOMO TOKa C TOYHOCTbIO A0 TPeTbero 3Haka Mocrie 3ansTow B nome, pacrnofioXeHHOM
cnpaBa OT kHomku «lMoactpontb 4 MA», 3aTEM HaXXMUTE OaHHYIO KHOMKY (CM. pucyHok J1.36).

—

MoACTpoiika TOKOBOMH NETM

[ YCTEHOBKMTE TOK. I 4,0000 ma (ycr.)

MNoacTpouTs 4 MA 3,9995 MA (M.
=

[ MoacTpouTe 20 MA MA (43m.)

l BuiIfTH M3 pEXMMa MKCMPOBAHHOTD TOKA

L

PucyHok J1.36

—

_

[Mocne aToro B COOTBETCTBMM C BBEAEHHbIM 3HAYEHWEM Toka ypOBHemep
CKOppeKTupyeT 3HayeHne napametpa «CMellueHnMe Hynsi TOKOBOW neTnu», B obnactu
YBEAOMIIEHNA B HWXHEW 4acTW [MaBHOrO OKHa nNporpaMMbl OTOOpasaTcs cooblieHus:
«MopcTponka Toka 4 MA...», «Tok 4 MA noacTpoeH», a B pasgene «YteHne nepemeHHbIX» B
none «BbixogHow Tok (4-20)» ycTaHOBUTCS BBEAEHHOE 3HaYeHme Toka (CM. pucyHok J1.37).

—

CeeaeHua of ytrpgﬁtrse MapaMeTpil Kanubposka

YTeHMe nepeMeHHsIX

[S"_EOBEHb@ b 15,9678 M
BovomsoRToR(420) . v| 39995 [} A
PaccTosHue ﬂD_IZDEﬂbI_ - 1,0322 M )
Obben cpeapl ~| 0,0000 M3

Bpema ofHoENeHMA: 12:14:39 336 OCTaHoENTD

PucyHok J1.37

—

_

— [1ns NOACTPOVKK BEPXHETO MPeAEeNbHOro 3Ha4YeHUst BbIXOQHOMO TOKOBOIO CuUrHana B
nosie, pacnosioXkeHHOM chpaBa OT KHOMKM «YCTaHOBWUTb TOK», BBeAUTE 3HayeHue «20» u

HaXXMUTE JaHHYH KHOMKY (CM. pucyHok J1.38).

—

MoACTPOIKE TOKOBOA NETM

YCTaHOBMTE TOK _J 20 nA (ycr.)
N

I MoacTpouTs 4 MA WA (u3m.)

I MoacTpouTh 20 MA - mA (u3m.)

I BLIATH M3 PEMIME DUKCMPOBEHHOD TOKS

L

PucyHok J1.38

Mocre STOro  ypoBHEMEP YCTaHOBWUT Ha  BblXxoAe

—

_

(PMKCUPOBAHHBIA  TOK,

cootBeTcTByOWMIA 20 MA, a B obnactm yBeOOMIIEHWI B HWKHEW 4acTW [NIABHOIO OKHa
nporpamMmmbl  OTOOPas3saATCa CoOOLIEHUsA: «YCTaHOBKa (PUMKCUMPOBAHHOIO TOKa B MeETHe...»,
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«Tok B neTne UKCUpPOBaH», a B 30He «YTeHne nepemMeHHbIX» B none «BbixogHon Tok (4-20)»
ycTaHoButcs 3HadeHne 20,0000 MA (cMm. pucyHok J1.39).

—

L

| CeeneHia of yoTpolicTee | MapaMeTpel | KannEposka |

YTeHWe NepEMEHHIX

[yposers cpensi ~| 16367 M
[Eblxonﬂoﬁ ToK (4-20) - ] 20,0000 b MA
[Paccrostue o cpeasi +] 10322 M
[DS‘beH cpeqkl - ] 0,0000 M3

Bpems ofHoBnenna:  12:14:39.386

PucyHok J1.39

—

_

— W3mepbTe BbIXOOHOW TOK YpOBHEMepa W BBeAUTE 3HAYeHWe W3MEepeHHOro
BbIXOOHOMO TOKa C TOYHOCTbIO A0 TPeTbero 3Haka Mocrie 3ansTow B nome, pacrnonoXeHHOM
cnpasa oT kHonku «Moactpontb 20 MAY», 3aTEM HaXMWUTE AaHHYH KHOMKY (CM. pucyHok J1.40).

—

L

MNocne aToro

MoACTpoiika ToKoBoH NETAN

VETEHOBMTE TOK 20,0000 mA {ycT.)

F ||
MoACTPOMTL 4 MA 3,9995 MA (M3M.)
r N

MNeactponTe 20 MA 19,9995 mA (13m.)

i

BoliiTH 13 PEstiMa GMKOMPOBEHHOMD TOKS

PucyHok J1.40

B COOTBETCTBUM C BBe,EléHHbIM 3Ha4YeHnem

—

_

TOKa YypoBHemep

ckoppekTupyeT 3HayeHue napametpa «KoaddpuumeHT ycuneHus ToKoBOW neTnv», a B
obnactv yBegoOMINEHU B HUKHEN YaCTW FNaBHOIO OKHA NMporpamMmmbl 0TOOPasATcs CooOLLEHNS:
«MopcTponka Toka 20 MA...», «Tok 20 MA NOACTPOEH», a B pasgene «YteHve nepemeHHbIX»

B none «BbixogHow Tok (4-20)» ycTaHOBWTCS BBEOEHHOE 3HA4YeHVe Toka (CM. pUCyHoK J1.41).

—

L

‘ Ceegenua off ycTpoiicTee I MapameTpe!l | Kannbposka ‘

YTeHue NEpeMEHHBIX

[Yposeﬂb cpeabl - I 16,9573 M
[Bmxonnnﬁ ToK (4-20) - I 19,9995 k MA
[Paccrostute o cpesi ¥] 1032 M
[oBwen cpensi | 0,000 3

Bpema obHosneHmA:  12:14:39.386

PucyHok J1.41

—

_

- ,D,J'Iﬂ NPOBEPKN TOYHOCTU I'IO,Cl,CTpOVIKVI HWXHEero npenenbHoOro 3Ha4vyeHna BbIXOOAHOIo
TOKOBOro curHana B pasgene «lloacTtporika TOKOBOWM nmeTnuy» Bknagku «KanvbpoBka» u B
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nomne, pacrnosfioXeHHOM crnpaBa OT KHOMKM «YCTaHOBWUTb TOK», BBEAWUTE 3Ha4yeHue «4» u
HaXXMUTe [AaHHYl KHOMKY (cM. pucyHok J1.34). MNocne 3aToro ypoBHEMEpP AOSMKEH YCTAHOBUTb
Ha BbIXxode OMKCUPOBaHHBIN TOK, pasHbin (4,000 £ 0,005) MA.

— [ns NpoBEpPKM TOYHOCTU MOACTPOMKN BEPXHErO NPEAENbHOr0 3Ha4YEeHWUsI BbIXOOHOIO
TOKOBOro curHana B pasgene «[llogcTtponka TokoBoW netnu» Bknagkn «Kanmbposka» v B
rone, pacnonioXXeHHOM cripaBa OT KHOMKM «YCTaHOBUTb TOK», BBeAWUTE 3HadeHue «20» u
HaXXMUTe [aHHyl KHOMKy (cm. pucyHok J1.38). MNocne aTtoro ypoBHEMEpP AOIMKEH YCTAHOBUTb
Ha BbIxoe hMKCUPOBaHHBIN TOK, paBHbIi (20,000 + 0,005) MA.

— [ns NoBbIWEHNST TOYHOCTN NOACTPONKN BbIXOAHOIO TOKOBOTO CUrHarma ypoBHeMepa
nosTopute paboTbl MO NOACTPOWKE MPEeAeribHbIX 3HAYEHUN BbLIXOOHOTO TOKOBOIO CWrHana
HeCKOnbKO pas.

— [Ins 3aBepLueHns NOACTPOMKM BbIXOAHOIO TOKOBOIO CUrHana ypoBHeMepa B pasgene
«lMoacTtponka TokoBOW NeTnu» Bknagkn «KanmbpoBkay HaXmMuUTe KHOMKY «BbinTu 3 pexuma
PUKCUPOBAHHOIO ToKa» (CM. pucyHok J1.42) n B pasgene «YTeHWe nepemMeHHbIX» BKragku
«KanunbpoBka» HaxmuTe KHoOmMky «OcTaHoBWUTbY» (CM. pucyHok J1.43). 3aTem 3akponTe OKHO
nporpammel «HacTtpoinka HART».

[ ]

MoacTpoiika Tokosoi NeTm

YCTEHOBMT TOK. 20,0000 M (ycT.)

I MoacTponTe 4 MA 3,9995 MA (n3m.)
MoacTpounTe 20 MA 19,9995 MA (M3m.)

BeliiTi M3 perkiMa PUKOMPOBaHHONO ToKa [

PucyHok J1.42

| CeeaeHwa of YCTPORCTES I Mapanetpel | Kamibposka

YTeHe NepemMeHHbIX

ILEEBEHb cpedbl _VI _16.9696 M
BixooHoi Tow (4-20) - 19,9995 mA
Eacc‘ronwe Ao cpeakl j 1,0304 M
% " e

|06bEN cpenbl hl) 0,0000 M3

Bpema ofHosneHwa:  13:27:59,750 OCTaHoBMTE t

PucyHok J1.43

.11 YcTtaHOBKa ypOBHEW, COOTBETCTBYWOLWMUX nNpeAenbHbIM  3HAYE€HUAM
BbIXOAHOIro TOKOBOro curHana

Mpu BbINyCcke ypoBHEMEpPA U3 MPOM3BOACTBA YPOBHU, COOTBETCTBYIOLME NpeaenbHbIM
3HayYeHUsIM BbIXOAHOrO TOkoBOro curHana 4 mA n 20 MA, ycTaHaBnuMBalTCA paBHbIMU
YPOBHSAM, COOTBETCTBYIOLUMM MaKkCUManbHOMY dmax M MUHMMAanbHOMY dmin PACCTOSHMAM
AmnanasoHa uamepeHun (cm. 1.2.2).

YpoBHEMEp MO3BOMNSeT W3MEHSATb  YPOBHW, COOTBETCTBYIOLUME  MpeaenbHbIM
3HaYeHUsIM BbIXOOHOrO TOKOBOTO CUrHana.
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YcTaHoBKa 3HaYeHWW YpOBHeEN, COOTBETCTBYIOLWMX MNPeAenbHbIM  3HAYEHUAM
BbIXOAHOMO TOKOBOMO CUrHana, ¢ MoMoLLbio nporpammel «Hactponka HART» ocyuiecTenseTcs
crnegyowmm obpasom:

— B cootBetctBUM C J1.2 3anyctute Ha nNepcoHanbHOM KOMMblOTepe nporpaMmmy
«Hactponka HART», Bbibepute « COM-nopT», Yepes KoTopbii nogknodeH «HART-mogemy,
BbINOMHUTE MONCK YPOBHEMEPA.

— B cootBeTcTBMM C J1.8 OTKNOUMTE BCe GNOKMPOBKM ypoBHEMepa U nepenavTe Ha
paboTy c ypoBHeM AocTyna agMuHMUCTpaTop (paspelumMTe W3MeHeHWEe MeTPONIornyYecKnX
napameTpoB).

— MNepengute Bo Bknagky «Kannbposkax». B pasgene «YteHne nepeMeHHbIX» HaXMUTe
KHOMKY «3anyctutb» (CM. pucyHok J1.33).

— B pasgene «YcrtaHoBka guana3oHax» Bknagku «KanubpoBka» B nonsx: «3HaveHue
YypOBHS, cooTBeTcTBYytolee 4 MA», «3HavyeHne ypoBHs, cooTBeTcTByowee 20 MA» BBeauTe
HOBbl€ 3HaYeHUs YPOBHEN, COOTBETCTBYIOLLUMX NpeAenbHbIM 3HaYEHUAM BbIXOAHOTO TOKOBOIO
CurHarna u HaXXMuUTe KHOMKY «YCTaHOBUTb» (CM. PUCYHOK J1.44).

[ ]

YETaHoBKa AMANaZ0Ha
3HaYeHWE YPOBHA, COOTEETCTEYIOWES 4 MA 0,0000 M

3HaYeHWe YPOBHA, cooTeeToTEYowee 20 nA 18 M

= Demm 2 N
| ]

PucyHok J1.44

Mocne aTtoro B obnact yBeAOMIEHUN B HIDKHEN YacTW [MABHOrO OKHAa MporpamMmbl
oTobpasaTca coobueHus: «YcrtaHoBka AnanasoHa 4-20 MA...», «[luanasoH yCTaHOBIEHY.

MameHeHne ypoOBHel, COOTBETCTBYIOLUUX MpPeAeribHbIM — 3HAaYEHUsIM  BbIXOAHOTO
TOKOBOIO CWUrHana, MOXHO OCYLLIEeCTBUTb YCTaHOBKOW YPOBHS KOHTPONMPYyeMoWn cpenbl B
COOTBETCTBYIOLLME MOMOXKEHUSI.

Mpu ycTaHOBKE YPOBHEN COOTBETCTBYHLIMX MPEAENbHLIM 3HAYEHUSIM BbIXOAHOTO
TOKOBOIO CWrHama B YCNoBMUSX 9kcrnyaTaumm 6e3 AemMoHTaxa ypOBHEeMepa, 3HayYeHus
YPOBHEW [OIKHbI BbIOMPATBECA C YY4ETOM 3SKCMMyaTauuMoHHBIX orpaHudenun (cm. 2.2). Mpu
3TOM nepen YCTAHOBKOW 3Ha4YeHVWA YPOBHEW B MamATb YPOBHEMeEpa, nocne nogayvv
KOHTPONMPYEMOW cpefbl B pe3epByap unn e€ otdopa 13 pesepsyapa HeobXxoaMMo BbhKAaTb
He meHee 20 MyHYT. Bo Bpemsi yCTaHOBKM 3Ha4YeHUi ypOBHEN B NaMsATb YpOBHEMepa nogaya
unn otbop (yTeyka) KOHTponuMpyemoW cpedbl B pe3epByap WM W3 pe3epByapa He
ponyckaeTcsl.

[nsi ycTaHOBKWN HOBbIX 3HAYEHWUI YPOBHEW BbINOMHUTE CrieayoLlne 0enCcTBUS:

— YcTaHOoBWTE YpOBEHb, COOTBETCTBYIOLUMMA BbIXOAHOMY TOKy 4 MA, n B pasgene
«YCcTaHOBKa [AuanasoHa Mo TeKyweMy 3HaYeHUI0 MepBUYHON MepeMeHHOM» BKNagKu
«KannbpoBka» HaXmuTe KHOMKY «YCTaHOBUTb 3Ha4YeHUe YPOBHs, cOOTBeTCTBylowee 4 MA»
(cm. pucyHok J1.45).

[ ]

YCTaHOBKa AMEN330HA N0 TEKYLLEMY SHIYEHMID I'IEDBM‘-{HDI.:I I'IEDEMEHHDI.:I

| YCTEHOBMTE SHEYEHWE YPOBHA, COOTBETCTEYIOWEE 4 MA J
N

e
| YCTSHOBMTE 3HAYEHWE YPOBHA, COOTBETCTEYIOWEe 20 MA |

L |

PucyHok J1.45
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[Mocne BbINONHEHMA YCTAHOBKM YpPOBHS, cooTeBeTcTBylowero 4 MA, B obnactu
YyBEAOMIIEHNIN B HWXKHEW YacTW MaBHOrO OKHa NpOrpaMMbl OTOBPas3nTCA COOTBETCTBYHOLLEE
coobLLeHne.

— YcTaHoBUTE YpOBEHb, COOTBETCTBYIOLMIA BbIXOOAHOMY Toky 20 MA, n B pasgene
«YcTaHOBKa AuanasoHa no TeKylwemy 3Ha4YeHWo MepBUYHON MepPeMeHHON»  BKNaaku
«KannbpoBka» HaxmuTe KHOMKY «YCTaHOBUTb 3Ha4YeHue ypoBHS, cooTBeTcTBylowee 20 MA»
(cm. pucyHok J1.46).

[ ]

YCTaHOBKa AWaNasoHa Mo TEKYLLEMY SHE4EHWID I'IEDBIJ‘I‘-IHDI:ﬁ I'IEDEMEHHDﬁ

l YCTEHOBMTE 3HAYEHHME YDOBHA, COOTBETCTEYIOWE: 4 MA I

I YCTEHOBMTE 3HAYEHWE YPOBHA, COOTEETCTEYOWEE 20 MA k’]

L |

PucyHok J1.46

[Mocne BbINONHEHWS YCTaHOBKM YPOBHs, cooTBeTcTBylowero 20 MA, B obnactu
yBEOOMIEHUA B HWXKHEN 4YacTu rMaBHOro OKHa NporpaMMbl 0TOGPasuTCs COOTBETCTBYIOLLEE
cooOLeHue.

[na 3aBeplueHNs yCTaHOBKW YPOBHEW, COOTBETCTBYIOLUMX MPeAesfibHbIM 3HaYEeHUAM
BbIXOOHOIO TOKOBOFO curHamna, B pasgene «YteHue nepemeHHbIx» Bknagku «Kanmbposka»
HaxxMuTe KHomky «OcTaHoBUTb» (CM. puUcCyHOK J1.43). 3aTeM 3aKpOMTE OKHO MNporpaMmbl
«Hactponka HART».
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