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HacTtosiliee pykoBOACTBO MO 3KChfyaTauuMu pacrnpoCTPaHsieTcsl Ha YpOBHEMEp
CEHC Y1-4/20MA (nanee no TEKCTy YPOBHEMEP) U COAEPXKMT CBEAEHUS!, Heobxoammble Ans
€ro npaBubHON 1 Ge3onacHo aKcnnyaTaumm.

MepeyeHb HOPMATMBHBLIX OOKYMEHTOB, Ha KOTOpble [daHbl CCbINKM B HACTOSILLEM
PYKOBOACTBE MO 3KCnnyaTauun, NpUBeAeH B NPUINOXeHUM A.

1 ONMUCAHUE U PABOTA
1.1 HasHaueHwue

1.1.1 YpoBHemMep npefHasHayeH [Ansi Npeobpas3oBaHWs YPOBHSA XWOKUX cpen B
€MKOCTSIX U pesepByapax B YHU(PMUMPOBaHHbIA TOKOBbIV curHan 4 — 20 MA 1 (unu) undpoBoi
KOOMPOBaHHbIN curHan Ha 6a3e npotokona HART npu y4€THO-pacYETHBLIX Y TEXHONMOTMYECKNX
onepauusx.

1.1.2 YpoBHemep WuMeeT B3pbIBO3ALLMLLIEHHOE UCMOMHEHUE, COOTBETCTBYET
TpeboBaHusam FOCT 31610.0, TOCT 31610.11 nmeeT BMA B3pbIBO3ALNTLI «MCKpobe3onacHasi
anekTpu4eckas Lenb i» YPOBHSA «ia», ypOBEHb B3pbIBO3aLLMTbI «OCOOOB3pbIBOGE30NACHbINY,
MapknpoBKy B3pbiBo3alwimThl «0EX ia IIB T5 Ga X», napameTtpbl uckposawmutel Ui 30 B, li:
0,253 A, Pi: 1,9 B, Li: 1 mkl'H, Ci: 200 no.

3Hak “X” B MapKvMpoBKe B3pbIBO3alUMTbl YyKasblBaeT Ha chneumnanbHble YCroBuS
6e3onacHOro NpMMeHeHns ypoBHeMepoB (cM. 1.7).

1.1.3 YpoBHemep MoOXeT ycTaHaBnuBaTbca cornacHo FOCT IEC 60079-14 Ha
obbekTax B 30Hax knacca 0, 1 unm 2 no FOCT IEC 60079-10-1 nomMeLLeHUN 1 Hapy>KHbIX
YCTaHOBOK, e BO3MOXHO 0Opa3oBaHMe CMecel ropl4Mx rasoB M NapoB C BO3AYXOM
kateropwuii l1A, 1B TemnepatypHbix knaccoB T5, T4, T3, T2, T1 no FOCT P M3K 60079-20-1.

1.1.4 HomnHanbHble 3Ha4YeHus knumatudecknx dakrtopos cornacHo FOCT 15150 gns
BMAa KnuMaTuyeckoro wucnomnHenus YXJI1*, Ho npu 3TOoM [AumanasoH Temnepartypbl
oKpyxatoLer cpegbl oT MuHyc 50°C go nntoc 60°C.

1.1.5 CtpykTypa ycnosHoro o60o3Ha4eHns ypoBHeMepa npueeAeHa B npunoxerHun b.

1.2 TexHuYeckue xapaKTepUCTUKMN

1.2.1 YpoBHemep ocyLlecTBNseT npeobpasoBaHne ypOBHSA XUAKNX CPef B €eMKOCTAX U
pe3epByapax B YHU(PULMPOBaAHHbLIN TOKOBbIN curHan 4 — 20 MA. HomnHanbHasa ctatuyeckas
XapakTepucTvka npeobpasoBaHus UMeeT BUA:

~ =l
I_|”+—HB—HH (H-H,),

roae | — Tekyllee 3HaYeHWe BbIXOQHOTO CUrHana;

H - 3HayeHWe M3MepSEMOro ypoBHS XUOKOCTH;

IH, |IB — COOTBETCTBEHHO HWXHEE W BepxHee npeaernbHble 3HAa4YeHUs1 BbIXOOQHOMo
curHana (4 mA, 20 mA);

HH, HB — COOTBETCTBEHHO HWXHWUIA 1 BEPXHUI Npeaernbl N3MepeHnit.
MpymeyaHne — BbIxogHOM TOK Npu OCYLLECTBNEHUN NpeobpasoBaHnsa orpaHnyeH B ananasoHe ot 3,9 fo 20,5 MA.

YpoBHemep Takke obecrneumBaeT NOAAEPXKKY NPOMbIWNEHHOro nportokona HART,
Mo3BONAOLLErO:

- nony4vaTb U3MepEHHbIE JaHHbIE;

- MIPOM3BOAUTL AUCTAHLIMOHHYIO HACTPOWNKY YPOBHEMEDPA;

- cuuTbiBaTb MHoOpmMauMio O Tekyllem cTaTyce ypoBHemepa, pesynbTatax ero
camMoamnarHoCTuK1 n ap.
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1.2.2 HwxHun npegen mnsmepenuii ypoBHA Hy (cMm. pucyHok 1) onpepensietcss no
dopmyrne, MM:

H. =d0 + Ah, + d1,

roe dO  —oTcTyn OT AHa pe3epByapa, MMm;
Ah, — BEnuYuHa HKHEN HEM3MepPSEMON 30HbI, MM;
dl - rnybuHa norpyxeHus nonnaska YpOBHS, MM.
BenvunHa HuxHel HemamepsieMol 30Hbl Ahy, onpenensieTcs BbICOTOM rpy3a, paBHON
150 mm.
1.2.3 BepxHuii npefen nsmepeHnii ypoBHs Hg onpegensetcsa no opmyne, Mm:

He =dO + L - Ahg - hy + d1,

roe L — anuHa Hanpasnswowen ypoBHeMepa, MM;
Ahg — Benu4MHa BepxHen Hen3aMepseMon 30HbI, MM;
hy - BbIicOTa nonnaska ypOBHS, MM.

YpoBHEMEP M3roTaBNUBAETCA C MUHMMAITbHO BO3MOXHOM HEU3MepsieMOW 30HOWN Ahg,
paBHon 350 MMm.

1.2.4 InnHa Hanpasnsowen L onpegensietcs 3aka3om B npegenax ot 1 4o 15 m.

1.2.5 Tlpegenbl [onyckaeMoOM OCHOBHOW MOrPELUHOCTU  U3MEPEHUN  YPOBHSA
KOHTpONuMpyemow cpefbl Ana TokoBoro curHana 4 - 20 MA paBHbI:

-+ 3 MM unu £ 0,05 % oT avanasoHa n3mepeHuin (NpuHMMaeTcst bonbliee 3Ha4YeHue)
Ons BapuaHToB ucnonHexus O;

-+ 2 mm unum £ 0,05 % oT AnanasoHa uamepeHui (npuHMMaeTcsa Gonbluee 3HavYeHune)
Ons BApUaHTOB MUCMONHeHWs 1;

Mpegensl fonyckaemMon OCHOBHOW MOrPELUHOCTU M3MEPEHNIA YPOBHSA KOHTPONMPYeMOoW
cpenbl Ana undposoro curHana HART paBHbI:

- £ 3 MM Ansa BapmMaHToB UCNonHeHns 0;

-+ 2 MM ANns BapMaHToB UCNONHEHNS 1.

1.2.6 Bapwuauua nokasaHui W3MEPEHWA YPOBHSA KOHTPONUPyeMoWw cpefdbl He
npeBbILLaeT NpPeaernoB JOMYCKaeMOoro 3Ha4eHnst OCHOBHOM MOrPeLLIHOCTH.

1.2.7 Tpegenbl [onyckaemon LOMOMHUTENBHOW TeMnepaTypHOM MOrpeLHocTu
U3MEPEHUIN YPOBHS KOHTponvpyemoun cpedbl Ha kaxgble 10 °C uameHeHus TemnepaTypbl
cpeabl OT HOpMarnbHbIX A0 NpedernbHbIX 3HAa4YEeHU B AnanasoHe paboymx TemnepaTtyp paBHbI:

-+ 0,05 % oT AnanasoHa u3aMepeHui ans TokoBoro curHana 4 - 20 mMA;

-+ 0,02 % oT anana3soHa uamepeHui ans uudgposoro curHana HART.

1.2.8 YpoBHEMEpP WMeeT [BYXNPOBOAHYK CXEeMy TMNOAKMHYEHUs. JOrnekTpudeckoe
niTaHWe ypoBHEMEpA OCYLUECTBMSIETCS OT WCTOYHMKA MOCTOSIHHOrO TOKa HanpsKeHUWeM B
ananasoHe o1 9 go 30 B. MowHocTb, noTpebnsemas ypoBHEMeEpOM, He npeBbiwaeT 1 BT.

YpoBHEMEDP UMEET 3ALUNTY OT HENPABMUITLHOIO BKITKOYEHUSA NONAPHOCTU MUTAHUS.

1.2.9 Jonyckaemoe MakcMmarnbHOe CONpPOTUBIEHNE Harpy3kn yposHemepa pasHo, Om:

Rimax = 40-(Un-9),

raoe Un — HanpsbkeHne nuTaHusl, nogaBaemoe Ha ypoBHemep, B.

Mpumevanue - Ona obecneyveHus pabotbl no HART-NpoTOKONy 3HaYeHMe COMPOTMBIIEHUS Harpy3ku OOMMKHO
6bITb He MeHee 230 Om.
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1.2.10 MapameTpbl KOHTPONUPYEMOW Cpeabl:

- naBneHuve He 6onee 0,05 MlMa;

- paboyas Temnepatypa ot muHyc 50 go 100 °C npwu ycrnoBuv OTCYTCTBUS 3aMep3aHuns
KOHTpONnupyemou cpeipbl;

- nnoTHocTb oT 600 go 1500 kr/m®, KoHkpeTHOe 3HayeHMe NMNOoTHOCTU onpeaenseTcs
TMMOM MCMOMNb3yeMOoro nonnaska.

1.2.11 Mo cTeneHn 3awuTbl OT NPOHUKHOBEHMWSA MbIfIK, NMOCTOPOHHWUX TEN W BOAbI
ypoBHemep cooTBeTcTBYeT rpynne IP66 no FTOCT 14254.

1.2.12 Mo yCTOMYMBOCTU K MEXaHUYECKUM BO3OEWNCTBUSAM YPOBHEMEpP COOTBETCTBYET
ucnonHexuto N1 no FOCT P 52931.

1.2.13 N3onaumsa anekTpuyeckux Lenen ypoBHeMepa Mexay SnekTpuyeckuMin Lensmm
W KOpNycoOM BblAepXMBaeT Mpu HOPMasbHbIX YCIOBUSX OKpYXatollen cpedbl B TedeHne 1
MUWHYTbI OeWCTBME CUHycOMAanbHOro HanpsxeHus 4vactoton (50 +5) 4 ¢ HOMWHANbHLIM
3HayeHunem 500 B.

1.2.14 ConpoTuBrieHWE U3ONALUM MeXOY INEKTPUHECKMMU LensMu U KOprycoMm
ypoBHEMEpPA HE MEHee:

- 20 MOM npu HopMmarbHbIX YCITOBUSAX OKpY>KatoLLen cpeabl;

-5 MOM npu BepxHEM 3Ha4eHUM pabo4den TemnepaTypbl OKpy>KatoLlel cpeabl;

- 1 MOmM npwv BEpXHEM 3HaYEHUN OTHOCUTENBHOW BNAXHOCTW paboyvmx yCroBuii.

1.2.15 YpoBHemMep COOTBETCTBYET MO  3MEKTPOMarHUTHOM  COBMECTUMOCTU
TpeboBaHuAM TexHn4Yeckoro pernameHTa TamoxeHHoro cotoza TP TC 020/2011.

TpeboBaHus No BuOam BO3AENCTBMIA U MOMEXO3MUCCUMN NpUBEAEHbI B Tabnuue 1.

Tabnuua 1
MopT Bua nomexm YpoBeHb CraHgapTt KpuTtepun
ucnblTaTenbHOro KayecTBa
Bo3gencTenss / Hopma dyHKUMO-
noMexoammcecum HMpoBa-
HUS
MopTt PapguvoyactoTHOE 10 B/m B nonoce yactot | TOCT A
Koprnyca | anekTpoMarHUTHoe 80 — 1000 MI'y 30804.4.3
none
OnekTpocTaTnyeckme KoHTakTHbIN pa3psg FOCT A
paspsapl +4 kB 30804.4.2
BosgywHbin paspsg
+ 8 kB
NHpaycTpranbHble 40 pb (1 wmkB/m) B | FOCT -
rnomexu nonoce yactot 30 — 230 | 30804.6.4,
(nomexoamuccust) Mlu, 47 ob (1 mkB/m) B | TOCT
nonoce uvactor 230 - | 30805.16.2.3
1000 MI'y,
MopThl KoHpykTuBHble momexw, | 10 B B nonoce w4actot | FTOCT P|A
BBOAA- HaBeOEéHHble 0,15 —-47 MI'u n 68 — 80 | 51317.4.6
BblBOAA pagnoYacToTHLIMU My, 3 B B nonoce
3NEeKTPOMarHUTHbIMU yacToT 47 — 68 MI'y
nonsmu
HaHocekyHaHble +1 kB [OCT A
MMMYJbCHbIE NOMEXMU 30804.4.4
MukpoceKkyHOHble + 1 kB (nogava no cxeme | FOCT P|A
UMMYNbCHbIE  MOMEXW | «MPOBOA-3EMIS») 51317.4.5
00oNbLION 3HEpPrm
6
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1.2.16 MNokasaTenu HagéxXHoCTN ypoBHEMEpaA.

CpegHsis  HapaboTka Ha OTka3 C y4eTOM TEXHWYECKOro  OOCnyXuBaHwus,
pernameHTMpyemMoro AaHHbIM PyKOBOACTBOM MO 3KcnnyaTauun, He meHee 100000 4. CpeaHss
HapaboTka Ha 0Tka3 ypOBHEMEPOB YCTaHABNMBAETCS A1 YCIOBUIA U PEXMMOB, OTOBOPEHHBIX
B 1.1.4, 1.2.8 (B yacTu HanpskeHus nuTaHusa), 1.2.9, 1.2.10, 1.2.12.

Kputepmem oOTkasa dBNSeTCHd  HECOOTBETCTBME  YypOBHeMepa  TpebosaHuAM
1.2.1,1.25-1.2.7, 1.2.8 (B yactu notpebnaemown mowiHocTh), 1.2.13, 1.2.14.

1.2.17 HasHa4yeHHbIN cpok cnyxbbl 15 ner.

1.2.18 MabapuTHble U yCTaHOBOYHbIE pa3Mepbl YPOBHEMEPOB ONpeaenstTCs ONTMHON
HanpasnsLlen, BapuaHTOM UCMONTHEHUS Kopnyca.

1.2.19 Macca ypoBHemepa He 6onee 10 kr.

1.3 KomnnekTHOCTb

1.3.1 KomnnekT nocTaBkn ypoBHEMepa COOTBETCTBYET NpuBeAEHHOMY B Tabnuue 2.

Tabnuua 2

Ne HanmeHoBaHue Kon-Bo Mpumeyanne

1 | YpoBHemep CEHC Y1-4/20mA 1wr. |Monnasok W rpy3 ypoBHeMepa npu nocTaske
He YCTaHaBMMBAKTCS Ha HanpaBnsLLEen
YPOBHEMEPA,  YKNadblBalOTCs B Tape
OTLENbHO

2 | YposHemep CEHC Y1-4/20mA. Macnopr. 1 9k3.

3 | YpoeHemep CEHC Y1-4/20mA. PykoBoactBo no| 19k3. |Ha napTuio ypoBHeMepoB, MocTaBnsemyto B

aKcnnyaTauum OOWH aApec, W [OMOMHWUTENbHO — MO

TpeboBaHmio 3aKa3uuka.

1.4 CocTaB nsgenus

1.4.1 YpoBHemep (cMm. pucyHok 1) cocTouMT U3 Kopnyca, COEOWHEHHOro C
HanpaensoLLEen, Ha KOTOPOW YCTaHaBNMBAIKOTCA: YCTPONCTBO KPENMEeHWs, OrpaHnynTens xoaa
nonnaeka, NOMnmaBoK YPOBHS U rpys.

BapwaHTbl MICNOMHEHNA ypOBHEMEPOB OTNIMYAKTCS:

- MaTepuvanom Kopnyca;

- KOMIMYECTBOM, TUMOM 1 KOMNIeKkTaumen kabenbHbIX BBOAOB;

- ONVHOW HanpaBnsAoLLen;

- npegenamy JonyckaeMon OCHOBHOWM MOrpeLLHOCTY;

- KOHCTPYKLMEN MonnaBka yPoBHS.
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I'Ipwvleanwe — Ans BapNaHTOB UCNONHEHNA KOHCTPYKLUUA nonnaBka MOXeT oTnu4aTbCsa OT npencrasneHHon Ha

pUCYHKe.
PucyHok 1 — O6wwmin BUA, ypoBHEMEPA

1.4.2 Kopnyc ypoBHemepa uUMeeT CbEMHYK KpbiwKy 1, ogvH wnu aBa KabenbHbIX
BBOAA 2 1 BHELLHWIA 3aXXMM 3a3emMneHuns 3 (CM. PUCYHOK 2).

Mpumevanne — BapuaHTbl wucnonHeHus ¢ AByMsA kabenbHbIMM  BBOAAMM
npegHasHayeHbl Ans CKBO3HOrO COeAMHEHWS YPOBHEMEPOB MPW MCMONb30BaHUN LdPOBOro
KoOMpOBaHHOrO curHana Ha 6as3e npotokona HART 6e3 npvMeHeHVs [ONOMHUTENbHbIX
KOMMYTaLMOHHbIX KOpobok. Ho O0TCyTCTBME KOMMYTaLMOHHON KOPODKN 3aTPYAHSIET OEMOHTaX
ypoBHeMmepa A NpoBeAeHNs TEXHNYECKOro 06CnyXnBaHns U peMoHTa.

8
CEHC.407629.003P3



20
20

90
9

1761179 max 234(240)max

1 — KkpblwwKa; 2 — kKabenbHbIN BBOA; 3 — BHELUHWUIA 3a)XKMM 3a3eMIeHns
MpumevaHve — Ha pucyHke npmMBeaéH BapmaHT UCTMONHEHWS ¢ kabenbHbIM BBOAOM D12 (Mo ymonyaHnwmio),
pa3mMepbl B CkoGkax ykasaHbl Afsi BapyuaHTa UcnonHeHus ¢ kabenbHblM BBogom D18
PucyHok 2 — BapmaHTbl ncnonHeHus kopnyca:
a) c ogHMM kabenbHbIM BBOAOM; 6) € ABYMst KabenbHbIMY BBOAAMY

[ns BapvaHTOB WCMONHEHUsT ypoBHeMepa A, KOpryc W3rotaBnvMBaeTcd U3
antomuHueBoro cnnasa AK74 (AJ19), nokpbiBaeTCA OKUCHBIM (DTOPUAHBLIM 3NEKTPONPOBOAHBIM
MOKPbLITUEM W KPACKOW.

[ns BapuvaHTOB WCMOMHEHUs YpoBHeMepa S, KOpnyc W3rotaBnvMBaeTcd U3
KOPPO3NOHHOCTOMKKMX cTanen 12X18H9TI1, 12X18H10T.

1.4.3 Kopnyca u3rotaBnuearoTcs ¢ kabenbHeiMu BBogamu D12 n D18 (cMm.pucyHok 3).
KabenbHbIi BBOA KPENUTCS K KOPMYCY C MOMOLLbIO pe3b60BOro COEANHEHMS.

KabenbHblli BBOA, M3roTaBNMBAEMBbIA MO yMOMYaHWio, (CM. PUCYHOK 3, @) coaepXuT
KOMNbLIO YNNOTHUTENBHOE 1, BTYNKY HAXWMHYH0 2, BTYNKY pe3bboByto 3, 3arnyLuky 4.

KabenbHbli BBOA KOMMNMNEKTYETCA TPEMS KOMbLAaMU YNOoTHUTENbHbIMU. OOHO KOMbLIO
yCcTaHaBnuBaeTcs B KabenbHbI BBOA, ABa APYrnx npuknaapiBatoTcd. Kaxgoe konbuo umeet
CBOW [OManasoH [OuaMeTpoB [OMyLEHHbIX K BBOAY B HuMX kabernen. 3TOoT AmanasoH
yKa3blBaeTCsi Ha TOPLEBOWM NOBEPXHOCTM KOMbLa.

KabenbHbii BBog D12 KOMNNEKTyeTCs KOmMbLaMu YNIOTHATENbHBbIMU, NpeaHasHayYeH-
HbIMW ANst YNNOTHEHWUsT Kabensi Kpyrnoro ceveHust C HapykHbIM AuameTpom oT 5 0o 8 mm, oT 8
0o 10 mm 1 ot 10 go 12 mm. KabenbHbin BBog D18 koMnnekTyeTcs KomnbLamMu ynnoTHUTENb-
HbIMW, NpeaHa3Ha4YeHHbIMW Anst YNNOTHEHUS kabens Kpyrnoro ce4YeHns ¢ HapyXHbIM AMameT-
pom o1 12 go 14 mm, ot 14 0o 16 mm 1 o1 16 go 18 Mm.

Mpumevarmne - [ins BapunaHToB ucnonHexms kabenbHoro BBoga YKBK, YKBKI Bbiwe-
yKa3aHHble pa3Mepbl OTHOCATCS K guameTpy kabens 6e3 6poHw.

Mo 3akasy MOryT M3rotTaBnuBaTbCHA BapuaHTbl UCMOMHEHUSA kaberbHbIX BBOOOB C YCT-
porictBoM KpenneHust meTannopykasa (YKM), ¢ ycTpoiicTBoM kpenneHnusi GpoHMpoBaHHOro
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kabenst (YKBK), ¢ repmeTnaMpoBaHHbIM YCTPOWCTBOM KpenseHnss OpoOHMpOBaHHOIO kabens
(YKBKT') n yctporictBom kpennenus Tpybbl (YKT).

BapuaHTbl ucnonHeHust kabenbHbIX BBOAOB C YCTPOMUCTBOM KPEMMEHUsT MeTannopyka-
Ba cofepxaT BTyrKy pe3bboByto 5 ¢ pe3bboii noa KpenéxHbln anemMeHT 6, B KOTOpoM chukcu-
pyeTcsa meTannopykas (CM. pucyHok 3, 6). KabenbHbin BBOA D12 MMeeT BapmaHTbl UCNOMHE-
Hus YKM10, YKM12, YKM15 n YKM20 aonsa kpenneHusa metannopykasa C BHYTPEHHUM Aua-
meTpom 10, 12, 15 n 20 MM cooTBeTCTBEHHO. KabenbHbii BBog D18 umeeT BapuaHT Mcnon-
HeHua YKM20 onsa kpenneHus metansnopykasa ¢ BHYyTPEHHUM AnameTpoM 20 mm.

BapwaHTbl ncrnonHeHnsi kabenbHbIX BBOAOB C YCTPOWUCTBOM KpenneHuss 6poHMpoBaH-
Horo kabensi cogepxat BTYNku 7 (CM. pUcyHok 3, B). dukcaumusa 6poHmn kabens ocyllecTenseT-
cs Mexay BTynkamu 7 npyv HaBopaynBaHumn BTYNKu pe3bbosoin 3. KabenbHobin BBog D12 nme-
eT BapuaHT ucnonHeHns YKBK16 gnsa kpenneHus GpoHMpoBaHHOro kabens ¢ HapyXHbIM
auametpom ao 16 mm. KabenbHbii BBog D18 nmeet BapmaHT ucnonHenna YKBK21 ons kpe-
nneHns 6poHMpoBaHHOro kabens ¢ HapyxHbiM gnameTpom Ao 21 mm. BapuaHTtel YKBK o6ec-
neynBaloT HageXHoe ANeKTpuyeckoe coeguHeHne 6poHN kabens ¢ Kopnycom ypoBHeMepa.

\ A
A)

1 - KOmMbLO YNMOTHUTENbHOE; 2 — BTyNKa HaxuMHas; 3 — BTynka pesbbosas; 4 — 3arnywka; 5 — BTynka pesbbosas
YKM; 6 — kpenéxHbin anemeHt YKM; 7 — Brynkn YKBK; 8 — BTynka pessbosas YKBKT; 9 — konbLo ynnoTHUTENnsHOE
YKBKT; 10 — wainba YKBKT .

PucyHok 3 — OnemeHTbl kabenbHbIX BBOAOB:

a) kabenbHbIA BBOA, BapuaHT No ymMonyaHuio; 6) kabenbHbIi BBOA, C YCTPOWUCTBOM Kpen-
nexust metannopykasa (YKM); B) kabenbHbIi BBO4 C YCTPOMNCTBOM KpenneHuss 6poHMpo-
BaHHoro kabens (YKBK); r) kabenbHbii BBOA C repMeTU3NpOBaHHbLIM YCTPONCTBOM Kpen-
nexusi 6poHnposaHHoro kabens (YKBKI); o) kabenbHbili BBOA C YCTPONCTBOM KpEMMEHMS
Tpy6b! (YKT).

BapwaHTbl ncrnonHeHnsi kabenbHbIX BBOAOB C repMeTU3MPOBAHHbIM YCTPOWCTBOM
KpenneHnss GpoHMPOBaHHOIO kabensa (CM. PUCYHOK 3, T) cogepXaTt BTYNkM 7 aons dwmkcaumm
OpoHu kabens Npu HaBopa4MBaHMKU BTYIKM pe3bboBOoN 8, a Takke KOMbLO YNIIOTHUTENBHOE 9,
wanby 10 n BTYnNKy pe3bboByo 3 aAnsi repmetusauum no obonodke kabens. [JaHHbIN BapuaHT
kabenbHOro BBOAA KOMMIEKTYeTCS ABYMSI KONbLaMu YnnoTHUTENbHbIMM 9. OAHO KomnbLO
yCTaHaBnuBaeTcs B KabenbHbI BBOA, ApYyroe npuknagpiBaetcs. Kaxgoe konbLo UMeeT CBOM
AmanasoH JOMYyCTUMbIX HapyXHbIX AMamMeTpoB MOHTMpyeMoro kabensi. KabenbHbii BBog D12
umeet BapuaHT wucnonHenns YKBKIM16 ans kpenneHus OpoHMpoBaHHOro kabens ¢
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anameTpoM no 6poHe Ao 16 MM u HapyxHbIM gnameTtpom ot 10 go 15 mm unm ot 14 go 19
MM. KabenbHbin BBOL D18 wumeetr BapuaHT ucnonHenus YKBKIM21 pna  kpenneHus
OGpoHMpoBaHHOro kabens ¢ guameTpom no 6poHe A0 21 MM M HapyXHbIM AuamMeTpoM oT 15
0o 20 mm unm ot 19 go 24 mm. Bapuantel YKBKIT o6ecneunBaioT HagexHoe anekTpuyeckoe
coeaunHeHve 6poHn Kabensa ¢ KopnycoMm ypoBHemepa.

BapwaHTtbl ucnonHeHusa kabenbHbIX BBOOOB C YCTPOWCTBOM KpenrneHus Tpyobl
cogepxaT BTynKy pe3bboByto 5 € BHyTpeHHew pe3bboii noa kpenneHue TpyoObl
(cm. pucyHok 3, n). KabenbHbii BBOg D12 umeet BapuaHT ucnonHenus YKT1/2 pgns
KpenneHnss TpyObl C HapyxHou pe3bbon G 1/2. KabGenbHbii BBOAg D18 mmeeT BapuaHT
ucnonHexus YKT3/4 onsa kpenneHus Tpybbl ¢ HapyxHon pe3bbon G 3/4.

MeTannuyeckue anemeHTbl kabenbHOro BBOAA [OJ1 YPOBHEMEPOB C KOPMYyCOM M3
aniomuHueBoro cnnaea (cm.1.4.2 - ncnonHexnne A) uarotasnueatotca ns crtanem 09M2C, 20,
MOKPLITLIX ranbBaHWYECKMM LIMHKOM, a Afs YPOBHEMEPOB C KOPMYCOM W3 HepXxaBelLmnx
cranen (cm.1.4.2 - ucnonHexve S) narotasnueatotcs u3 ctanen 12X18H10T, 14X17H2.

1.4.4 YpoBHeMepbl MOTYyT U3roTaBnMBaTbCSA C ANTMHON HanpaBnsoLWen B COOTBETCTBUN
¢ 1.2.4 (pucyHok 1).

OnvHa Hanpasnstowen (L) — 37O paccTosiHMe OT HWXKHEW MOBEePXHOCTW rpy3a [0
YMIOTHUTENBHOW NMOBEPXHOCTM Pe3b00BOro YCTPOWCTBA KpenneHus. [nvuHa HanpaBnsioLwein
npuv 3akase ykasblBaeTCsi B YCITOBHOM 0003Ha4YeHMN ypoBHEMEPA.

145 Twn nonnaeBka BbIOMpaeTCa B COOTBETCTBUM C  XapaKTepuUcTUkamm
KOHTpONUpyeMoii cpeapl: NNOTHOCTHH, XMMUYECKOW akTUBHOCTbHO.

Moppo6bHoe onncaHWe OCHOBHbLIX TWUMOB MOMMABKOB YPOBHEMEPOB TMPUBEAEHO B
npunoxexum I

1.5 YcTponcTBO M NpUHLMN paGoThbl

1.5.1 Kopnyc ypoBHemepa, COEAMHEHHBIN C Hanpasnswoolwen, obpadyeT 060mouky
ypoBHemepa. Ha Hanpasnsiowen yCTaHaBnMBalOTCA: YCTPOWCTBO KpenfieHus, MnonnaBoK
YPOBHS, OrpaHW4MTenNb X0A4a nonnaska v rpy3 (CM. pucyHok 1).

BHyTpn o06onoykn pacnonaraeTca MOAYMb OSMEKTPOHHbIN, COCTOALMWA U3 30HAA,
pacnonoXeHHOro BHYTPU HanpaensoLen, 1 6rnoka o6paboTku curHanos.

30HO COOEpPXUT 3BYKOMPOBOA M3 MarHUTOCTPUMKLMOHHOTO MaTepuana, Ha BepxXHEM
KOHLe KOTOPOro YCTaHOBMEH Nbe303neMeHT. 3BYKOMpOBOA BCTaBneH BO (hTOPOMNNacToBYHO
TpyOKy, Ha KOTOpPYto NO BCeW ANMHe HamoTaHa obmoTKa.

Briok 06paboTkn curHana yCTaHOBMEH BHYTPW Kopnyca YpOBHeMepa W COOEpPXWT
33XUM KNEMMHbIV A5 MOAKIIOYEHNS BHELLHNX Lienen.

YpoBHEMEP UMeET BHYTPEHHUIN U HAPYXXHbIN 3aXXMMbl 3a3eMIeHNS.

1.5.2 W3mepeHne ypoBHA oOCyLlecTBNAeTCA cnegylowmm obpasom. [lonnaBok c
MarHuToM CcBOGOAHO CKOMb3WT MO MOBEPXHOCTM HanpaBnslowWwen, 3aHnMas MonoXeHne
OTHOCUTENBLHO 30HAA B 3aBUCUMOCTM OT YPOBHHA KOHTpOMMpyemoun cpefbl. Yepe3 obMOTKy
30HOa MpornyckaeTcs MMMynbC TOKa, B pe3ynbTaTe 4Yero BAOMb 3BYKONPOBOAa MO BCEW ero
OnNvHe co3daeTcsa MMMyNbC MarHuTHoro nons. B mecTe pacnonoxeHuss nonnaeka c
NOCTOSIHHBIM MarHuToMm, nop Aenctevem addekTa MarHUTOCTPUKLMM BO3HWUKAET UMMYNbC
ynpyrow aedopmaunm, KOTOpbI pacnpocTpaHseTcst Mo 3Bykonposody. Mnynsc AoXoAauT Ao
KOHLa 3ByKOMpoBOAa W C MNOMOLLbIO Mbe3oanemeHTa uKkcmpyeTcs 6rnokom o6paboTku
curHanoB. bnok usmepseT nHTepBansl BpeMeHn OT MOMeHTa (hOPMUPOBaHNS UMMNynbCca Toka
B 0OMOTKe 30HAa JO MOMEHTa Npuéma umnynbca ynpyron gedopmMaumm oT nonnaeka. Tak Kak
CKOPOCTb pacnpoCcTpaHeHnst MMnynbca ynpyron gedopmMauum B 3ByKONPOBOAE NMOCTOSHHA, TO
3TO MO3BONSAET OnpefenqTb PacCTosHME OO0 MECTOMOMIOXEHWS MomnnaBka, onpeaensemMoro
MONOXEHNEM YPOBHS KOHTPONMpPYeMON cpegpbl.

Brnok 06paboTkn curHanoB dopmMMpyeT B COOTBETCTBMU C U3MEPEHHbIM YPOBHEM
BbIXOAHbIE CUrHamnbl ypoBHEMEPA, a Takke obecneunBaeT paboTy no npoTtokony HART.
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1.6 MapkupoBka

YpoBHEMEP UMEET MapPKNPOBKY, COAEPKALLYIO:

- 3aperncTpyMpoBaHHbI 3HaK (NOroTUMN) N3roTOBUTENS;

- HaMMeHoBaHue N3aenus;

- 3aBOJCKOV HOMEpP n3aenus;

- rop BbIMycka;

- MapKMpOBKy B3pbIBO3aLUMThI U cTeneHb 3awuTtbl no FOCT 14254;

- HaUMeHOBaHWEe opraHa Mo cepTUdUKauUM U HOMep cepTudmnkaTa COOTBETCTBUS
TpeboBanusm TP TC 012/2011 «O 6e3onacHocTn obopyaoBaHua ang paboTbl BO
B3PbIBOOMNACHLIX Cpeaaxy»;

- n3obpakeHne cneynanbHOro 3Haka B3pbiBo6e30nacHoOCTY;

- n3obpaxxeHne eguHOro 3Haka obpalleHns NPoayKUMN Ha pblHKE rocy4apCTB-YNeHOB
TamMoXeHHOro cot3a;

- 3Hak Ta 1 grManasoH TemMrepaTtyp OKpy»KatoLLel cpeabl NPy SKCnnyaTauum;

- MapameTpbl UCKPO3aLLMUTbI.

1.7 O6ecneyeHune B3pbIBO3aLMLLEHHOCTU

1.7.1 OGecneveHre B3pbIBO3ALLULLEHHOCTM YPOBHEMEPA AOCTUIAETCA OrpaHNUYeHEM
TOKOB W HamnpsbkeHWN B €ro 3MeKTPUYECKMX Lensx A0 WCKpobesonacHbIX 3HaYeHWUw,
BbINOMTHEHWEM KOHCTPYKUMM ypoBHemepa B cooTBeTcTBuM ¢ TpebosaHusamu MOCT 31610.0,
[OCT 31610.11.

YpoBHEMEP MMeEeT BuA B3pblBO3ALUUTLI «MCKpobe3onacHas anekTpuyeckast uenb i»
ypoBHsA «ia» no MOCT 31610.11, mapkupoBky B3pbiBo3awutbl «0EX ia 1B T5 Ga X»,
napameTpbl uckpo3sawnTel: Ui: 30 B, li: 0,253 A, Pi: 1,9 BT, Li: 1 mkl'H, Ci: 200 nod.

3Hak “X” B MapKMpOBKE B3pbIBO3alUMTbI YyKasbiBaeT Ha cheuuarnbHble YCIoBUst
6e3onacHoro NpMMeHeHNs ypoBHeMepa:

- Y BapuaHTOB MCMOMHEHUS YPOBHEMEPA C KOpPMyCcOM K3 anioMWHUEBOrO Crrasa, BO
B3pbIBOOMNAcHOW 30He knacca 0 Heobxoaumo npepoTepallaTh ycnosus obpa3oBaHUs UCKP OT
TPEHUSI NN COYAapEHUsi C KOPMycoM;

- 9KCnnyaTaumsi YpOBHEMEepa [OJPKHA OCYLIEeCTBNATLCA TOMbKO COBMECTHO C
6apbepom, OroKOM WCKPO3aWuTbl MNK Ap. YCTPOWCTBOM, MMEKOLWUM COOTBETCTBYHOLLME
YPOBHEMEPY BbIXOAHbIE CKPOOEe30onacHbIe 3NEKTPUIECKNE Lienu.

YpoBHEMEp [OOMKEeH MNOAKNYaTbCs K UCKpobGe3onacHbIM LEensiM, MCMNoNb30BaTbCA
COBMeCTHO c Oapbepamu, 6Gnokamm WUCKpO3alWMTbl WAM Ap. YCTPOWCTBaMM, MMELUMU
napameTpbl nckposawmTtsbl Uo, lo, Lo, Co, Po, cooTBeTcTByOLME NapaMeTpamM UCKPO3aLLuUThbI
ypoBHEMepa:

Uo < Ui, lo <i, Lo > Li, Co > Ci, Po < Pi.

1.7.2 YNnoTHeEHWs W COEAVMHEHWUsI 3NEMEHTOB  KOHCTPYKUMM  YpOBHeMepa
obecneumBaloT cTeneHb 3awmuTtbl 06onoykun IP66 no FOCT 14254.

1.7.3 KoHCTpyKUMS YCTPOWCTBA KpenneHus ypoBHeMepa npu yCTaHOBKE Ha pe3epByap
obecneymBaeT 4OCTATOMHO NMNOTHOE coeanHeHne IP67.

1.7.4 YpoBHeMeEp MMeeT BHYTPEHHUN U HApYXHbIN 3axuM 3as3emneHus. Ha kopnyce
ypOBHEMEpa pSiAOM C 3aXMMaMmu 3a3eMreHUs BbINOMHEHbI 3HaKWU 3a3emneHns. BHyTpeHHun
3aXUM 3a3eMIEeHUs ANEKTPUYECKN COEANHEH C HAPYXXHbIM 3aXXMMOM 3a3eMIIEHUS.

1.7.5 [Ons npepoTtBpalleHns oOpa3oBaHWs 3apsiga CTaTUYECKOro 3reKTpuyecTsa
HemeTannMyeckasi 4acTb NomnnaBka ypOBHEMEpa MMEET aHTUCTaTU4YecKkoe MnoKpbITve, Nnbo
MMeeT MakCMMarbHyo Mowaab npoekumm He 6onee 2500 MMZ,

1.7.6 MakcumanbHasi TemnepaTtypa HarpeBa MOBEPXHOCTM YpOBHeEMepa B
YCTAHOBIEHHbIX YCMOBMAX 3Kcnnyatauunm He npeBbiwaet 100 °C, 4to COOTBETCTBYET
TemnepaTtypHomy knaccy T5 no FOCT 31610.0.
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1.7.7 Ha kopnyce nmeetcsa Tabnmyka ¢ MapkupoBKOK B cooTBeTCTBUM C 1.6.
1.8 YnakoBkKa

1.8.1 YpoBHemep nocTaBnseTcs B AEepeBAHHOW Tape NpeanpuAaTUA-U3roToBUTENS,
obecneymBaloLLen 3alunUTy YypoBHEMEpPA OT BHELUHUX BO3OEWCTBYIOLLMX (DAKTOPOB BO Bpems
TPAHCNOPTUPOBKN U  XpaHeHus. [lonnaeBok u rpy3 ypoBHeEMepa npu MoCTaBke He
yCTaHaBNMBalTCA Ha HanpaensawLen ypoBHEMeEpa, YkNaabliBaloTCsa B Tape OTAENbHO.

2 NCNONb30OBAHME NO HASHAYEHUIO
2.1 Yka3zaHue mep 6e3onacHoOCTH

2.1.1 Mo cnocoby 3almTbl YenoBeka OT NOPaXeHUS INEeKTPUYECKUM TOKOM YypOBHEMEpP
oTHocuTcs K knaccy | mo FOCT 12.2.007.0.

2.1.2 YpoBHeMepbl MOryT YCTaHaBNMBaTbLCS BO B3PbIBOOMACHLIX 30HAaX NMOMELLEHUN U
HapyxHbIX ycTaHoBok cornacHo FOCT IEC 60079-14, pernameHTupylowemy npumeHeHue
3neKTpoobopyaoBaHNSA BO B3PbIBOONACHbLIX YCIOBUSIX.

2.1.3 MoHTax, aKcnnyaTauuio, TEXHU4eckoe OOCNy>XMBaHME U PEMOHT YypPOBHEMEPOB
NpPoV3BOANTL B CTPOrOM COOTBETCTBUM C TPEOOBaHNSAAMU [OKYMEHTOB:

- OCT IEC 60079-14,

-OCT IEC 60079-17,

-OCT 31610.19,

- OpyrMx AenCTBYIOWMNX HOPMATMBHBIX AOKYMEHTOB, pernaMmeHTupyrLwmx TpebosaHns
no obecneyeHno MOXapOB3pbIBOOE30MAaCHOCTU, TEXHWKM ©e30MacHOCTM, 3KONOrm4ecKom
6e3onacHoOCTW, NO YCTPOWCTBY M IKCMyaTaLmmn 3NeKTpoyCTaHOBOK.

2.1.4 3kcnnyataumio ypoBHEMepa OCYLLECTBMATb B COOTBETCTBUM C TpeboBaHMAMMK
1.7.

2.1.5 K oaKkcnnyatauuMm ypoBHeMepa [OIDKHbl [OMyckaTbCcs nuvua,  U3yvuBluve
HacTosiLlee pPYKOBOACTBO MO SKchnyaTaumu, nepedvucneHHole B 2.1.3 [OOKYMEHTbl U
npoLueLine CooTBETCTBYIOLLUMNIA UHCTPYKTaX.

2.1.6 MoHTax, [eMOHTaX YpPOBHEMEPOB MNPOU3BOAUTL TOMBKO MNPU OTKIOYEHHOM
nUTaHUU 1 OTCYTCTBUM OABINEHUS B pe3epByapax.

2.2 3KcnnyaTauMOHHbIE OFPaHUY€eHuns

2.2.1 TlapameTpbl KOHTPONMPyeMOW cpedbl AOIMKHbI HaxoAWTbCA B npegenax,
ykasaHHbix B 1.2.10.

2.2.2 He ponyckaeTcs UCMoOnb3oBaHWe YPOBHeMepa npu [AasneHun cpepnel,
npesblLLlatoLLemM gonyckaemoe gasneHue, ykasaHHoe B 1.2.10.

2.2.3 He ponyckaeTcss wucnonb3oBaHWe ypoBHeEMepa B cpefax, arpeccuBHbIX MO
OTHOLLIEHMIO K UCMOMb3yeMbIM B YPOBHEMEPE MaTepuanam, KOHTakTMpyoLmnm co cpeaomn.

MpumeyaHne — MaTtepwmarnbl, KOHTaKTMpPYOLLME CO CPedon — Hepxaselwasi cranb U
nonumep TeTpadTopaTUneHa.

2.2.4 He ponyckaeTcsa SKcnnyaTtaums ypoBHemepa Mpu BO3HUKHOBEHUU YCIMOBUIW ANs
3amMep3aHusa KOHTPONMpyemMown cpebl.

He ponyckaeTca ycTaHOBKa YpOBHeMepa B MecTax, A€ OfeMeHTbl KOHCTPYKLUK
ypoBHemepa (nonnaeku, Hanpaenswwas v ap.) OyayT noasepraTbCs  paspyllaloLnMm
MeXaHU4eCKkMM BO3AENCTBUAM.

2.2.5 He ponyckaeTcs ncnons3oBaHve ypoBHemMepa npu HECOOTBETCTBUWN NUTAOLLENO
HanpspKeHns.

2.2.6 He ponyckaeTca akcnnyatauus ypOBHEMEpPaA C HECOOTBETCTBUEM CPeEACTB
B3pbIBO3aALLMUTHI.
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2.3 MNMopgroTtoBka nsgenus K UCNoJib30BaHUIO

2.3.1 MNepen Havanom aKcnnyartauum ypoBHEMep AOMKeH ObiTb 0OCMOTpeH. MNpu aTom
HeobxoanMo obpaTuTb BHUMaHWE Ha:

- OTCYTCTBME MEXaHUYEeCKUX TMOBPEXAEHUA YPOBHEMEPA, COCTOSIHME 3aLUMTHbIX
NaKoKpaCoOYHbIX W ranbBaHW4ECKMUX NOKPbITUN;

- KOMMNJIEKTHOCTb YPOBHEMEPA COrNacHo Nacrnopry;

- OTCYTCTBUE OTCOEAUHSIIOLLNXCH UK cnabo 3akpenneHHbIX ANIEMEHTOB YPOBHEMEPA,;

- MapKMpOoBKy B3pbIBO3aLLUMThI, TpeaynpeauTensHble Haanucy;

- Hanuuune cpeacTB yNOTHEHNS KabenbHbIX BBOOOB U KPbILLIKW.

2.3.2 YpoBHeMep [ofmkeH ObiTb YCTaHOBMEH Ha pe3epByap CTPOro BepTMKambHO.
BepTukanbHOCTb ~ yCTaHOBKM  dorkHa  obecneumBaTtbCs  MOCaAOYHbIM MeCTOM,
noaroToBMneHHbIM NoTpedbuTenem.

YpoBHEMEP [OMKEH YCTaHaBMMBaTbCsl B MeCTax, A€ 3feMeHTbl KOHCTPYKUUK
ypoBHemepa He OydyT nogBepratbCs paspyllalownM  MeXaHU4YeckM BO3AEeWCTBUSIM,
BO3HMKaOLWMM B pe3ynbTaTe paboTbl 060pyL0BaHMs, yCTaHOBIIEHHOIO Ha pe3epByape.

YpoBHEMep HEOOXOOUMO YyCTaHaBMNMBaTb TaK, YTOObI MeXOy HWXKHEN MOBEPXHOCTHIO
rpysa W HWKHENW CTEHKOW pe3epByapa oOpasoBancsa 3a3op, WCKMoYawwmui  unsrnb
Hanpaensowen. Heobxoanmo Takke yduTbIBaTb, YTO 3a30p [AOMMKEH COXPaHATbLCS U Mpwu
M3MEHEHUN pa3MepoB pe3epByapa, BbI3BAHHOM W3MEHEHMEM TemnepaTtypbl OKpyXKaroLlewn
cpefbl, U NpW HaNoNHEHUN pe3epByapa XUOKOCTbIO.

YpoBHEMEpP YyCTaHaBMMBAETCs Ha pe3epByap C MOMOLLBID pe3bboBOro ycTponcTea
KpenneHns C MeTpuyeckoh pe3bbori M33x2. YCTpOMCTBO KpenneHus nos3sonset
OCYLLECTBMNSATb YCTAHOBKY YPOBHEMEpa HENoCPEACTBEHHO Ha KpbIlKe (BEpXHeW CTeHKe)
pesepByapa B OTBEPCTUN AnameTpoM 35 MM (CM. PUCYHOK 4).

MpumevaHne — Naika u Npoknazka NoCTaBnsOTCS MO OTAENbHOMY 3aKa3y.

235

duaremp ombeocmus
b kpeiuke pesepbyapa
|

I
g

[ lpoknacka

Kpwiika (BEpxHs51 Cimerka)

7
M3 x 2

[auka

7 max

PucyHok 4

TaKke YCTPOWCTBO KpenmneHusl No3BONsSeT OCYLUEeCTBNATb YCTAHOBKY ypoBHeMepa Ha
pe3epByap C NOMOLLbIO MEPEXOAHOro draHua, MMEIOLEero NpucoeanHUTENbHbIE pa3Mepbl 1
YNNOTHUTENbHbIE MOBEPXHOCTU, COOTBETCTBYIOLME OTBETHOMY chnaHuy pesepByapa (CM.
PUCYHOK 5).

MpumeyaHmne — MNMepexoaHble draHLbl NOCTaBMAAIOTCS NO OTAENBHOMY 3aKa3y.
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[pokrnacka
it L CR
[lepexadksiu @raqey

i

M2

-

PucyHok 5

BepxHsas yacTb HanpaBnsioLLen ypoBHEMEpPA BbINOMNHEHa B BUAE XECTKOW TpyObl. Ha
Heé& MoXeT ObITb YCTaHOBMEHO perynmpyemMoe yCTPOMCTBO KpenneHus (CM. pucyHok 6). MNpu
3TOM MOMOXEHUE YCTPOWCTBA KPENMEHNS MOXET U3MEHATLCH B Npeaenax AaHHON Tpyobl.

Pezynupyemoe yompoucmbo

Pezynupyemoe ycmpoucmbo
kpenneHus (prawyeboe)

Kpennerus (pessoaboe)

NN = NN

G2'(min) 822

622

- P

a) 6)

PucyHok 6. Perynupyemoe yCTpoONCTBO KpenneHus;
a) pe3bboBoe; 6) chnaHueBoe

YpoBHeEMep MocTaBnsieTca B pa3obpaHHOM BuAe, 6e3 yCTaHOBKM Ha HanpaBnsoLen
ronnaeka u rpy3a, Npu 3TOM HanpasnsaLas ypoBHeMepa cMoTaHa B OyxTy.
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Ecnn ypoBHemep ycTaHaBnMBaeTCs Ha pe3epByap C MOMOLLbIO pe3bboBOro
YCTPOWCTBA KPEMNEeHUsa ¢ MeTpuyeckon pesbborn M33x2, To gormkeH obecneunBaTbCst 4OCTYN
BHYTPb pe3epByapa ¥ yCTaHOBKa YPOBHEMEpPA BbIMOSHAETCSA crneyowmm o6pasom:

- CHSITb KOMbLO paspe3Hoe, HaxoOsLeecsi Ha HWKHEM KOHLUE HanpaBnsioLlen
(cm. pucyHok 7);

- CHATb BEPXHUA OrpaHMuMTEnb XO04a MONnaBka, npeaBapuTenbHO OTMETUB €ero
NMOMOXeHWE;

- HageTb Ha HanpaBnsALY NPOKNaaKy (NocTaBNseTcst OTAENbHO, CM. PUCYHOK 4);

- BCTa@BWTb HWXKHWIA KOHEL, HampaBsnsoled ypoBHEMEpPA B MOHTaXHOE OTBepcTue
KPbILKM (BEpXHEW CTeHKM) pesepByapa. HageTb Ha HanpaBnswllylo ranky (nocraensieTcs
OTOENbHO, CM PUCYHOK 4) 1 orpaHnyYnTEenb Xo4a Nonnaeka;

- YCTaHOBWUTbL Ha HanpasnsaloLWeln NonnaBok MarHUTOM BBepX (CM. npunoxexue IN);

- YCTAHOBUTb HAa  HWXKXHEM  KOHUE  HanpaBnswowen rpys U KONbLO
paspesHoe (CM. pUCYHOK 7);

- pa3moTaTb HanpasnswLWyko ¢ OyxTbl, OMYCTMB rpy3 C NOMIaBkoM B pe3epByap;

- 3aKpenuTb YPOBHEMEP Ha KpbillKe (BEPXHEWN CTeHKe) pe3epByapa C NMOMOLLbIO ravku
(cm. pucyHok 4).

- YCTaHOBWTb B COOTBETCTBMM C paHee cAenaHHbIMWU OTMETKaMuU BEpPXHUWA
orpaHuvuMTEnb XO04a nonnaeka, 3aTsHyB ero OonToBble COEOMHEHMS C  yCUITMEM
(3,5+0,2) H'm.

BHMMAHMUE!

1 Mpu yctaHOBKE ypoBHemepa B pe3epByap He AonyckaeTcs nogBepratb
HanpaBnAOLWY 1 NONMaBOK pa3pyLialowmMm MexaHu4eckumM Bo3aencTBUsiM.

2 PasmaTtbiBasi TMGKyl0 HanpaBnsilowyl, He CHUManTe eé ¢ ByxTbl KonbLamu,
3TO MOXeT NpuBecTU K AedopmMaLm 3ByKONpoBoAa, HaxoAswerocs BHyTpU Hee.

3 MuHumanbHO gonycTUMbIA paguyc u3rnb6a Hanpasnswowen — 250 mm.

Ecnn ypoBHemep ycTaHaBnvMBaeTCsA Ha pe3epByap C NOMOLLbI0 NEPeXodHOro dnaHua
UNU perynupyemMoro yCTpOMCTBa KpensneHusl, U npu 3TOM OTBEepCTME OTBETHOro YCTPOMCTBA
KpenrneHnsi MeHblle guameTpa rpysa unm nonnaBkoB (CM. mpurnoxeHune [M), TO ycTaHoBKa 1
cbopka OCyLLeCTBMSAETCA aHanorM4yHo YCTaHOBKE C MOMOLLb pe3bboBOro ycTpomncTea
KpenneHnsi ¢ MeTpudeckon pessbon M33x2.

Ecnn ypoBHemep ycTaHaBnNMBaeTCs Ha pe3epByap C NOMOLLLI0 NEPexXodHOro dnaHua
UNN perynupyemMoro yCTpONCTBa KpPenseHusi, U Npu 3TOM OTBEPCTUE OTBETHOrO YCTPOMWCTBA
KpenneHus 6onblue auameTpa rpysa unm nonnaBkoB, TO YCTaHOBKa M cOopka BbIMNOMHSAETCS
cnepyowmm obpasom:

- CHSITb KOMbLO paspesHoe, Haxogslleecss Ha HWKHEM KOHLE Hanpaensiowen
(cm. pucyHok 7);

- pasmoTaTtb HanpaensoLy ¢ OyxTbl. CHATb BEPXHUIA OrpaHUYMTENb X04a NOMSaBka,
npeaBapuTEribHO OTMETUB €0 NOSIOXKEHUE;

- YCTaHOBWUTb MNEpPexoHOoW dnaHey, WUnu perynupyemoe YCTPOWCTBO KPEMNEHMs Ha
HanpaensiloLLEen ypoBHEMEPA B COOTBETCTBUN C pUCYHKaMu 5, 6;

- YCTaHOBUTb B COOTBETCTBUM C paHee caefnaHHbIMWU OTMETKaMU BEpPXHUIA
orpaHMyMUTENb XOA4a MOMMaBka, 3aTsHyB ero OONTOBble COEAVMHEHUSI C  yCUIUEM
(3,5+0,2) H-m;

- YCTAHOBUTb HA HaNpaernsAoLWen NoNIaBok MarHATOM BBEPX (CM. npunoxexuve IN);

- YCTQHOBUTb HA  HWKHEM  KOHUE  HanpaBnswowen rpy3 U KONbLO
paspesHoe (CM. pUCYHOK 7);

- onMycTUTb rpy3 C MoMfaBkamMy B pes3epByap, WCKIMIOYMB U3rMb HanpaensioLllen c
paguycom meHee 250 mwm;

- 3aKpenuWTb YpPOBHEMEP Ha Kpbllke (BEPXHEW CTEHKE) pe3epByapa C MOMOLLbO
YCTPOWCTBA KPENNEHUS.
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PucyHok 7 — YcTaHoBka rpysa

2.3.3 Tllocne ycTaHOBKM ypoBHEMepa B pe3epByap HeobxoaMmo nNpov3BeCcTy
3NEKTPUYECKUA MOHTaX.

MopknioyeHne ypoBHemepa K npubopam, ¢ KOTopbiMW OH ByaeT akcnnyaTupoBaTbCs,
Heo6XoAMMO OCYLLEeCTBMATb B COOTBETCTBMM C MX IKCMyaTalLMOHHOW [OOKyMEeHTauuen,
cxemMamu, npuBeaEHHbIMN Ha pucyHke 8, n TOCT IEC 60079-14. CoeamHeHUss Npon3BoanTb
npu OTCYTCTBUM MUTalOWEro HanpsbkeHusi. [py MoHTaxe Heob6XoAMMO Y4uUTbIBaTb, YTO
CyMMapHoe COnpoTvBREeHue Harpysks ypoBHemepa RH, 06apbepa wuckposawmTtel U
CO€AMHUTENBHBIX MNPOBOOHWKOB HE [OOIMKHO MpeBbilaTb 3HAYEHUS  MakCMMarbHOro
CONPOTUBIEHNSA Harpy3ku, paccyMTaHHOro B cootBeTcTBuM ¢ 1.2.9. 3azemneHne ypoBHemepa
OCYLLEeCTBMNATb B COOTBETCTBMM C TpeboBaHMaMM HOpMaTtuBHbIX AokymeHToB, TOCT IEC
60079-14.

BHMUMAHMUE! MNMpu moHTaxe He gonyckaeTcsA nonagaHue Brnaru BHyTpb 060M04YKu
ypOBHeMepa Yepe3 CHATYHO KPbILWKY U pa3repMeTM3npoBaHHble kKabernbHble BBOAbI.

OnekTpuyeckne CoeanHEHNS N repMeTM3aLmnio ypoBHEMEPA C BapyaHTammn kKabenbHbIX
BBogoB D12, D18 no ymonyaHuto (CM. pUCYHOK 3, @) NpoM3BOAWTL CrieayroLwmum obpasom:

a) OTBepHUTE KPBbILLKY 1 (CM. PUCYHOK 2).

6) OTBepHuTe BTYNKy pe3bboByto 3 (CM. pucyHOK 3, a), BbiHbTe M3 kabernbHOro BBOAa
3arnywky 4, npegHasHayYeHHyl [Ans repMeTMsaunyM  ypoBHEMEpa Mpu  XpPaHeHuU W
TPaAHCNOPTUPOBKE, BTYIKY HAXMMHYH 2, KOMbLO YNNOTHUTENbHOE 1.

Mpumevanne — B Heucnonb3dyemom kabenbHOM BBOAe AN MNMOTHOro obxatus
3arnywku 4 HeobxoaMMo 3aTsHYTb BTYNKy pe3bboByto 3 ¢ ycunmem 30 H-m gnsa kabenbHoro
BeBoga D12 n 70 H-m ansa kabensbHoro BBoga D18.

B) V3 KoMnnekTa nocrtaBkn BblIOepuTe KOMbLO YNNOTHUTENBHOE 1, COOTBETCTBYIOLLEE
anameTpy kabens.

BHUMAHUE! Ona moHTaxa AOMMKEH NMPUMEHATbLCA Kabenb KPyrroro ce4veHus
anameTpom oT 5 Ao 12 mm gnsa kabenbHoro BBoga D12 u ot 8 mo 18 mm ansa
kabenbHoro BBoga D18. [lnanasoH 4onycTUMbIX HapyXHbIX AUaMeTPOB MOHTUPYEMOIO
kabens yka3biBaeTCA Ha TOPLEBOW NOBEPXHOCTU KOSbLa YNIIOTHUTENBHOrO.

r) Yoanute HapyxHyi obornouky kabens Ha gnvHe ot 20 go 30 MM, cHumuTe
M30MsLMIo C NpoBOAOB kabens Ha AnvHe oT 5 40 7 MMm.

4) HapeHbTe Ha kabenb BTynky pe3bboByt0 3, BTYNKY HaXWMHyO 2. YCTaHOBUTE Ha
kabene konbLo ynnoTHuTensHoe 1 Ha pacctosHum ot 100 go 150 Mmm oT koHUa kabens.

e) YcrtaHoBuTe B WTyLep kabenbHOro BBoAa KOmMbLO YNNOTHUTENbHOE 1 ¢ kabenewm,
BTYJIKY HQXUMHYIO 2. YCTAHOBUTE Ha LUTYLIEp BTYJIKY pe3b00BYyt0 3 1 3aBEpPHUTE €€ C yCunmem
30 H-m ana kabenbHoro BBoga D12 1 70 H-m ans kabenbHoro BBoga D18.

BHUMAHUE! Konbuo ynnoTHuTenbHoe 1 AOMKHO 06XBaTbiBaTb HAaPYXHYHO
obonoyky kabenss no BceM CBOoeW ANMHe, Kabenb He AOMKeH nepemMewaTbCs WU
NpoBOpayYMBaThCs B YNIIOTHEHUN.
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X) [MNpucoegnHUTe OroneHHble KOHUbI MPOBOAOB kabensi K 3axumam. 3aBepHuTe
KpbILWKY 1 (CM. pUCYHOK 2) [o yrnopa.

B3pbiBoonacHas 3oHa BapuiBo6esonacHas 30Ha

CEHC Y1-4/20mA
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G — UCTOYHUK NUTaHUS;

RH — obLuee conpoTUBNeHNe NOAKIYEHHbIX YCTPOWUCTB (NPpMBOPOB MHAMKALIMK, KOHTPOMNEPOB 1 Ap.).
Mpumevanne — Ons obecneveHus pabotel HART-mogema RH gomkHo GbiTb He mMeHee 230 Om. MapannenbHo RH
peKoMeHAyeTCs yCcTaHaBnMBaTb KOHAEHCATOp C HOMWHanNbHOW EMKOCTbI 0,1 MK® M HOMUHanNbHbIM HanpsHXKeHWeMm He
meHee 30 B.

PucyHok 8 — CxeMbl NogknoyeHus

OnekTpuyeckne CoeavHEHNs 1 repmMeT3aLmnio YpoBHEMEPa C BapuaHTamMun KabenbHbIX
BeogoB D12, D18 c ycTponcTtBamu Kpennenuss meTannopykaea (Cm. pucyHok 3, 0)
npon3BoanTb aHaNornM4yHo, Npu 3TOM B AaHHbIX BapnaHTax KkabenbHoro BBOAa BMECTO BTYJIKM
3 ucnonb3yeTcs BTynka 5 W MeTannopykaB (UKCUPYETCS B YCTPOMCTBE KpemnneHus
MeTannopykasa 6, ycTaHOBIEHHOM Ha BTyJke 5.
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OneKTpu4eckne CoeaMHeHVs 1 repMeT3aumio ypoBHeMepa ¢ BapnaHTamm KabenbHbIX
Beogos D12, D18 c ycTtponctsamun kpennexHns 6poHuposaHHoro kabens (CM.pucyHok 3, B)
Npov3BOAWTE aHanornyHo, npu 3ToM OpoHio kabens HeobxoAMMO 3adMKCUPOBAaTH Mexay
BTyNKamu 7 Npu HaBopaunBaHUM BTYIKN pe3bboBol 3.

OnekTpuyeckne coeavHeHns 1 repmeTn3anmnio ypoBHemepa ¢ BapMaHTamm kabenbHbIX
BeogoB D12, D18 ¢ repMeTM3npOBaHHLIMW YCTPONCTBAMWU KpenneHus OpOHMPOBAHHOIO
kabens (CM.pUCYHOK 3, I) MPOM3BOAMTbL a@HANOrM4HO, MPUM 3TOM B AaHHbIX BapuaHTax
kabenbHOro BBOJA BMECTO BTYIKkM 3 mcnonb3yeTcs BTynka 8, 6poHs kabens dukcupyeTcs
Mexay BTynkamu 7 npu HaBopaymBaHuM BTYMKM 8 1M KabenbHbI BBOA repmMeTusnpyetcs no
obornoyke kabens ¢ NOMOLLbIO Kombla ynnoTHUTENbHoro 9, warbbl 10 v BTYNku pe3bbosoi 8.

OnekTpuyeckne cCoeanHeHNs 1 repmeTm3anmnio ypoBHeMepa ¢ BapuaHTaMun KabenbHbIX
BeogoB D12, D18 c ycTponcTBamu KpenneHusa Tpydbl (CM. pUCYHOK 3, A) Npou3BOAUTL
aHanornyHo, npu 3TOM B [JaHHbIX BapuaHTax kabenbHOro BBOAa BMeCTO BTynkM 3
ucnonesyeTcs BTynka 5 n Tpyba, sawumiaowas kabens, BBOpaynBaeTcsa B pe3bby BTynku 5.

2.34 Tlocne ycTaHOBKM U 3MNEKTPUYECKOro MOHTaxa ypoBHemepa MpoBepuUTb
paboToCcnoco6HOCTL  ypOBHEMepa, AN Yero nepeMecTuTb MOMNaBOK YPOBHA BAOMb
HanpaBnsoLwen B KpaiHee HUXHee, a 3aTeM B KpaliHee BepxHee rnornoxeHue. Y6eauTbcs, 4To
BbIXOOHOW TOK ypoBHemepa paBeH NpubnuantenbHo 4 MA B KpalHEM HWXKHEM MONOXEHUU
nonnaeka u npubnusutensHo 20 MA B KpanWHeM BepxHEM MonoxeHwu nonnaska. Mpwu
ucnonb3oBaHum npotokona HART ybeauTbcs, Y4TO NOKa3aHUS YPOBHA B KPaWHEM HUXKHEM
MOMOXEHUN MOoMfaBka paBHbl UMW MEHbLUE YKas3aHHOro B MacrnopTe HWXKHEero npegena
N3MepeHns, a nokasaHus ypoBHA B KpPanWHEM BEpXHEM MOMOXEHWM Monnaska paBHbl Unn
6ornbLue yka3aHHOro B macrnopTe BepxHero npeaena.

2.3.5 Tlocne ycTaHOBKM U 3MEKTPUYECKOro MOHTaXa ypoBHemepa AfS KOPPEKTHOro
namepeHus ypoBHs no npotokony HART Heobxoaumo onpeaenvTb, a 3aTem, B COOTBETCTBUN
C npunoxexHnem B, BBECTM B NaMATb ypOBHEMEpPa 3Ha4YeHNA MONPaBoK N3MEPEHUIA YPOBHS.

YpoBHEMep OCyLLECTBNSAET U3MEPEHWE YPOBHSA OT HUXKHEN MOBEPXHOCTU rpy3a Ao
HKHEN TopLeBOn NMOBEPXHOCTW nonnaska. [pvBeaeHe naMepeHnii kK peanbHbIM YCOBUAM
3KCnnyaTauum OCyLEeCTBNAETCA C NMOMOLLbIO MOMNpPaBokK, COOTBETCTBYOWMX napametpam do,
d1 (cm. pucyHok 1).

MapameTtp dO yumuTbiBaeT OTCTYNn OT AHA pes3epByapa. OTO paccTosiHue OT AHa
pesepByapa 40 HWKHEeN NOBEPXHOCTU rpysa.

BenuunHa oTcTyna MoxeT OblTb Kak MOMOXWUTENbHOW, Korga BbllLeykasaHHas
MOBEPXHOCTb HaxXoAMTCA Bbllle [JHa pesepByapa, Tak W OTpuuaTenbHOW, Korga
BblLLEyKa3aHHasa NMOBEPXHOCTb HAXOAUTCH HWXE AHa pe3epByapa.

Mpu BbINYCKE YpOBHEMEpPA C NPOM3BOACTBA BENMUYMHA OTCTyna OT AHa pe3epByapa no
YMOMYaHUIO YCTaHaBNMBAETCA PaBHOW HYIHO.

Mapametrp d1 yuutbiBaeT rnybuHy noOrpyxeHus nonnaeka ypoBHA. [nybuHa
Morpy>XeHnsi nonnaBka yCTaHaBnMBaeTCs, B 3aBMCMMOCTM OT TuMa KOHTPONMPYeMOW cpepbl
(NNIOTHOCTM XMAKOCTM) COrMacHoO Npunoxexuto I, unu onpeaenseTcs aKCnepuMeHTanbHo.

Mpwn BbINyCKE YypOBHEMEpPA C MPOM3BOACTBA BENWYMHA rMyOuHbI NOrpyXeHWs nonnaeka
No YMON4YaHWIo YCTaHaBMMBAETCS PaBHON HYTIO.

Kpome ToOro, ansa KoppekTHol paboTbl annapaTypbl cbopa AaHHbIX MO TOKOBOMY
BbIXOAy HeobXxoaMMo, B COOTBETCTBMU C MpuroxeHvem B, BBecTn B mamsaTb ypoBHemepa
3HaveHnss HwxkHero HH 1 BepxHero HB npegenos W3MepeHUn YPOBHS, KOTOPbIM
COOTBETCTBYIOT HIDKHEE N BEPXHEE NpefernbHble 3HaYeHUS BbIXOAHOMO TOKa.

Mpn BbiNnycke ypoBHeMepa C MNPOM3BOACTBA HWKHUA npegen U3MepeHun
NpubnM3nTenbHO COOTBETCTBYET KPamHEMYy HWDKHEMY, @ BEpXHU — KpanhHeMy BepxXHemy
NonoXeHno nonnaska. HxHemy npeaeny namepeHuin CooTBeTCTBYET TOK 4 MA, a BepxHemy
— 20 MA.

MpumeyaHne — TouHble 3HaYeHUs NpPeaenoB U3MEPEHUWN ykasblBalOTCS B nacrnoprte
ypoBHemepa.
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2.4 Mopspok paboTbl

2.4.1 YpoBHeMep Mpu nopave nuTaHWs paboTaeT B aBTOMATUYECKOM pPeEXuMeE, B

COOTBETCTBMM C 3afaHHbIMU HACTPOEYHLIMU NapameTpamu,
3HaYeHWe YPOBHSI KOHTPONMPYemon cpeabl

HenpepbIBHO Mpeobpa3syst

B 3HayeHune yHVI(bVILl,I/IpOBaHHOFO TOKOBOIo

CUrHana, a TaKke NPUHUMAaET 1 BbINOMHAET komaHabl no npotokony HART.
MoppepxumBaemble ypoBHemepoM komaHAbl HART-npoTokona, a Takke nepeyeHb
napamMeTpoB YpOBHeMepa, AOCTYMHbIX ANA YTeHus u (MnNn) U3MEeHeHusl, npuBefdeHbl B

npunoxexum E.

OcHoBHass paboTa C ypOBHEMEpPOM 3akfloyvaeTcss B HaCTpOWKe ero napameTpos.
HacTtponka napameTpoB ocyllectnseTcsa no npotokony HART ¢ nomouwlbtio HART-Moaema,
KoMnbtoTepa u nporpammbl «Hactpoika HART» (hart.exe). Mopsigok paboTbl ¢ nporpamMmmon
onucaH B NpunoxeHuu B.

2.4.2 lNMepeyeHb KpUTUYECKNX OTKa30B yCTPONCTBa NpuseeH B Tabnuue 3.

Tabnuua 3
Onucanne oTkasa MpnymHa Oencteus
YpoBHEMEp He- HenpaBunbHoe  nogknoye- MpuBecTn B COOTBETCTBME CO

paboTocnocobeH,
He obecneynBaeT-
ca BbINONHEHNEe
TpebyeMbIx  yHK-
Lumin

Hue ypoBHemMepa

CXeMoW (CM. pUCYHOK 8)

O6pbIB 1N 3amblkaHue Le-
ner B MOAKIMKOYEHHOM K YpPOBHE-
mepy kabene. XXvunbl npoeogoB
NOAKIOYEHHOro kabens He 3a-
TAHYTbl B KIEMMHbIX 3aXMMax
YypOBHEMEpPA, OTCYTCTBYET KOH-
TaKT

YCTpaHuTh NOBpeXOeHus Le-
nen B MOAKMOYEHHOM Kabene.
MoaTsHYTbL KpenneHue Xum npo-
BOJOB kabens B KNEMMHbIX 3aXu-
Max. BbinonHuTb  TpeboBaHus
2.3.3

HenpasunbHas HacTpovika

BoccTtaHoBUTL 3aBoackue Ha-
CTPOViKM ypOBHEMEpa B COOTBET-
CTBMWM C MAcMOPTHbIMWU AaHHbIMU.
MoBTOPWTL HACTPOWNKY YypOBHEMe-
pa noa Yycrosus NpUMEHeHus B
COOTBETCTBMU C NpunioxeHnem B

HewusBecTHa

MpoKkoHCynNbTMpOBaTLCS C Cep-
BMCHOW cnyxbon npeanpusaTus-
n3roToBuTENS
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2.4.3 TepeyeHb BO3MOXHbIX OLIMGOK MNepcoHana (nonb3osaTtens), NPUMBOAALLMX K
aBapuiHBLIM pexumamM oGopyaoBaHusa, U AeiCTBUIA, NpeaoTBpaLLaoWUX yKa3aHHble OLNGKY,

npuBedeHsl B Tabnuue 4.

Tabnuua 4
OnuncaHue owmnbKkm Bo3smoxHble nocneacTaust Hencteus

1 Kpblwka ypoBHemepa B ypoBHemepe He OTKNOYNTL  HanpsXkeHus
He 3aTaAHyTa [o ynopa,|obecneuynBaeTcs  CTeneHb | B Lensx ypoBHeMmepa.
ycTaHoBneHa 6e3|3awutel IP66 no TOCT |YcTpaHUTb HECOOTBETCTBUS.
YMNOTHUTENbHOro Konbua | 14254. YpoBHemep He Mpu paHHeM
nnu c nospexaéHHolM | obecneunBaetr  Tpebyembln | 0OBHapyxeHun Hann4unsa
YNNOTHUTENbHBLIM KOMbLOM. | YPOBEHb B3pbIBO3aLLMTLI. | BNary, 3arpsAsHeHun
2 HenpaBunbHo cobpaH|W3-3a nonagaHus  BRaru, | O4UCTUTL BHYTPEHHIOI0
KabenbHbIN BBO/, | 3arpsi3HEHUIA BHYTPb | MONOCTb  ypOBHEMepa  OT
(ycTaHoBneHsl He BCe | 0605104KM BO3MOXHO | 3arpsi3HEHNIA, NPOCYLLINTL €€
getanu), He obecneyeHo | noBpexaeHve [0 MOSHOTO yAaneHus sraru.
ynnoTHeHne kabens B | 9NIEKTPUYECKMX 3a30pOB U Mpwn nosgHem
kabenbHoM BBOAE (OMameTp|MyTen yTeykn B Mopyrne | obHapyxeHun  (nossneHue
Kkabend He COOTBETCTBYET |3NEKTPOHHOM YPOBHEMEPA. | KOPPO3WK, Hannyne BoAbl Ha
KOMbUy  YNAOTHUTENbHOMY, M3-3a nonapgaHmsa Bnarum | nnatax mMoayns
yCTaHOBNEHHOMY B|(BOObI) BO  BHYTPEHHIOK | ANEKTPOHHOIO,  M3MEHEHWe
KabenbHbIN BBOA, pe3bboBas | MONOCTb BO3MOXEH — OTKa3 | LuBeTa, CTPYKTYpbI
BTynka kabenbHOro BBOAA|ypOBHEMEpa W  CUCTEMbl | MOBEPXHOCTM  MaTepuanos
He 3aTsHyTa). aBTOMaTHKK, aeTanew) ypoBHemep
obecneymBaemon UM, | MOANEXWUT  PeMOHTy  Ha
Hanpumep, CuUCTeMbI | IPeanpusTUM-N3roToBuTenNe.

npegoTBpaLLeHns

nepenonHeHnst pesepByapa
C Hedprenpogyktamu. B

pesynbTaTte BO3MOXHb
pO3NMB  HedTENpPOAYKTOB,
BO3HMKHOBEHMNE

B3PbIBOOMNACHOWA cpensl,

BO3ropaHuve, B3pbis, Noxap.

1 HenpaBunbHO BbINOS-
HEeHbl MOHTaX W npoknagka
kabenen ¢
nckpobesonacHbIMU LENsSMU.

2 Wcnonb3oBaHue ypoB-
Hemepa 6e3 Gapbepa, 6roka
MCKPO3aLLUTLI.

YpoBHemep He
obecneymBaer Tpebyembin
YpPOBEHb B3pbiBO3aWmThl. He
WCKINIOYEHO BO3HWKHOBEHUE
HegonycTMmMoro HarpeBsa
MOBEPXHOCTU ypoBHemMepa
(nnn) UCKPEHUS. B
pesynbTarTe, BO3MOXHO
BO3ropaHue B3pPblIBOONACHOMN
cpenebl, B3pbIB, NOXap.

OTKMIOYMTE  HanpsiKeHUst
B uensix  ypoBHemepa.
YCTpaHUTb HECOOTBETCTBYSI.
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3 TEXHUYECKOE OBCNYXWBAHUE

3.1 TexHmyeckoe obOCnyXuBaHWE 3aKMOYaeTCs B MPOBEAEHWM NPOUNAKTUYECKUX
paboT u noBepku. TexHWyeckoe oOGCNyXuMBaHWE NPOU3BOAUTCA C Uenbilo obecneyveHus
paboToCnoCOBHOCTM WM COXPaHEHUS IKCMMyaTaUMOHHbIX W TEXHWYECKUX XapakKTepUCTUK
ypOBHEMEpPA B TEYEHME BCEro CPoKa SKCNiyaTaumm.

3.2 Bo Bpemsa BbinonHeHus paboT no TexHudeckomy obcnyxusaHuio Heobxoaumo
BbINOMMHATb YKa3aHus, npuBeaeHHbIe B 2.1.

3.3 MpodmnakTnyeckne paboThbl BKIYAIOT:

- OCMOTP MW nNpOBEPKY BHewHero Buaa. [lpy 3TOM npoBepsieTcs OTCYTCTBME
MEXaHUYEeCKMX MOBPEXAEHUN, LIeNOCTHOCTb MapKUPOBKU, MPOYHOCTb Kpenexa COCTaBHbIX
YacTell YypoBHEMepa, HanuumMe 3arps3HeHUn MNOBEePXHOCTEN YPOBHEMEpa W  MNIOTHbIX

OTNOXEHUI Ha NnonnaBke.
I'Ipvlmeanme - |_|pl/l Hann4ynun 3arp93HeHM|7| ocyLllecTBndaeTcAa O4YUCTKa C NOMOLLBbIO yucton BeToLWun, CMOYEeHHOMN
CNMPTOM NN MOKOLLIUM pacTBOpPOM.

- TNpOBEpKy YCTaHOBKM ypoBHemepa. [lpy 3TOM npoBepseTcs NPOYHOCTb,
repMeTn4HOCTb KpensieHna ypoBHeMepa, BepTUKarnbHOCTb YCTAaHOBKW, COOTBETCTBME OTCTyNa
OT OHa pe3epByapa AaHHbIM, BBEAEHHbIM B MaMATb YPOBHEMEpPA, B TOM YWCME OTCYTCTBUE
n3rnba HanpaBnsoLen;

- NpOBEPKY HaAEeXHOCTW MOAKMNYeHUss ypoBHemepa. [lpu 3TomM npoBepsieTcs
HaZEXHOCTb KPEnneHUst WU COeaMHUTENBHOro kabens B KNEMMHbIX 3aXumax, OTCyTCTBUE
06prBOB mnnm nospem,quvu?l n3onaumm coeguHUTENbHOro Ka6ens|, COCTOdAHME YNNOTHEeHUA
kabenss B kabenbHOM BBOAE, OTCyTCTBME OOpbiBA WU MOBPEXOEHUS 3a3eMIISHOLLErO
npoBofa, COCTOSHME 3aXUMOB 3a3emMiieHusi (3aszemnsiowme 60onThbl, ramkm AOMKHbI ObITb
3aTAHYTbI, HA HUX HEe JOIMKHO ObiTb PXXaBynHbI);

- MNPOBeEpKy HacTpoek ypoBHemepa M ero pabortocnocobHocTw. [pu npoBepke
paboTocnocobHOCTM  BKMOYAEeTCA  MNWTaHMe  YpOBHEMEpA, CHUMATCA  MOKa3aHus
n3MepsemMoro ypoBHsl. lNMoka3aHust 4OMKHbI HAXOAMTLCA B Npefenax guanasoHa usmepeHui.

MpodumnakTnyeckme paboTbl JOMKHBI OCYLLECTBNATLCA HE peXe OOHOro pasa B rofg B
CpOKu, yCTaHaBnmMBaemMble B 3aBUCUMOCTU OT yCJ'IOBVII7I aKcnnyaTtauuu.

[MoBepka ypOBHEMEPOB OCYLUECTBMASIETCA MO YTBEPKAEHHOMW METOAMKE MOBEPKM.
[MoBepka ocyLlecTBNsETCHA C NEPUOANYHOCTBLIO, YKa3aHHOW B METOAMKE MOBEPKU.

B cnyyae HeyaoBneTBOpUTENbHbBIX PE3yrNbTaToB NOBEPKU YPOBHEMEPLI OOMKHbI ObITh

OTNpaBfeHbl AN HACTPONKN (rOCTI/IpOBKVI) Ha npeanpuaTne-n3roToBUTEsb.
MpumevaHne — Hactpoika (1ocTMpoBKa) MOXET BbINOMHATLCA HA JKCMnyaTaumMu no MeTOAMUKE, U3NOXEHHOWN B
npunoxexun .

4 TEKYLLWMW PEMOHT U3AENUA

4.1 PemOHT ypoBHeMepa NpoOWM3BOAWTCH OpraHvW3auuven, MMeloLlen paspelleHne Ha
PEMOHT B3pbIBO3aLLMLLEHHOrO 060pyAOBaHUS.

4.2 Bo Bpemsi BbINOfHEHMA paboT no Tekylwemy PeMOHTY HeoOXOAMMO BbIMOMHATL
yKa3aHusi, npuBegeHHbie B 2.1.

4.3 PeMOHT 3aknioyaeTcs B 3aMeHe BbILLeALWNX M3 CTPOSA Momnaska, orpaHnynTens
X0[4a nonnaeka, CpPeACTB YMNoTHeHMs o6omnoYvkn ypoBHemepa. 3aMeHsiemble 4acTu
NOCTaBNATCHA NPeAnpPUATUEM-N3rOTOBUTENEM.

OcTanbHble BUAbI PEMOHTa OCYLLECTBIIATCS Ha NPEANpPUATAN — U3roToBUTENE.

4.4 Tlocne peMoHTa ypoBHemep [ofkeH ObiTb noBepeH. [leped noBepkoWn
JonyckaeTcsi, npu HeobxoOQMMOCTW, MPOM3BOAMTbL HaCTPOWKY (IOCTMPOBKY) ypoBHemepa B
COOTBETCTBWM C Npunoxenvem M.
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5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 Ycnosua TpaHCNOPTUPOBaHWSA B 4acTU BO3AENCTBUSA KNUMaTUYecKux hakTopoB
[OMXHbl cooTBeTcTBoBaTh Yycnosuto 5 (OX4) no FOCT 15150 (npu Temnepatype
oKpyxatwero Bosgyxa oT MuHyc 50°C go 50°C), B yacTu BO3OENCTBUA MeXaHU4eCKUX
dakTopos — ycnosuto C no FOCT P 51908.

CpoKk HaxoxgeHusi ypoBHEMepa B COOTBETCTBYIOLLUMX YCIOBUSX TPaHCMOPTUPOBAaHUSA
He Gonee 3 mecsaueB.

5.2 YcnoBus xpaHeHVs ypoBHEMepa B HepacnakoBaHHOM BuAE B 4aCTW BO3AEWCTBUS
KnMMaTnyeckux oakTopoB A0ImKHbI cooTBETCTBOBaTh ycroBuio 5 (OXK4) no FTOCT 15150 (npwu
Temnepartype okpyxatoLiero sosgyxa ot muHyc 50°C go 50°C), a B pacnakoBaHHOM Buae - |
(J1) no MOCT 15150.

CpoK XpaHeHWs1 ypoBHEMEpa He OrpaHnyeH (BKIo4aeTcs B CPOK CyxObl).

6 YTUNNU3ALUA

YTunusaums ypoBHeMepa NpoBOAMTCSH B COOTBETCTBMM C 3aKOHOOATENbCTBOM CTpaH
TaMOoXXeHHOro Cor3a MO MHCTPYKLMMN IKCMyaTUPYHOLLIEe opraHn3aumu.
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NPUNOXEHUE A
(CMPABOYHOE)
CCbIJTOYHbIE HOPMATUBHbIE JOKYMEHTbI

A.1 MNepeyeHb HOpMATUBHBLIX AOKYMEHTOB, Ha KOTOpble AaHbl CCbIKM B HacTOsLEM

PYyKOBOACTBE MO 3KcnnyaTauun, npuBeaéH B Tabnuue A.1.

Tabnuua A.1

060o3HayeHe [OKYMEHTa, Ha KOTOPbIN JaHa CCbinka

Homep pasgena,
nogpasgena, NyHkTa, B
KOTOPOM [aHa cCblika

FOCT 31610.0-2014 BspbisoonacHble cpeabl. Yacts 0. O6opyposaHue. Obuye
TpeboBaHms

112,171,176

[OCT 31610.11-2014 BapbiBoonacHble cpeabl. YacTb 11. OBopygosaHue ¢ BUAOM
B3pblBO3aLLMThI MCkpobe3onacHas anekTpuyeckas Lenb i

1.1.2,1.71

IOCT IEC 60079-14-2013 BapbiBoonacHble cpedbl. YacTb 14. lMpoekTuposaHue,
BbIOOP M MOHTaX SMEKTPOYCTaHOBOK

113,212,213,
233

IOCT IEC 60079-10-1-2013 BspbisoonacHble cpeabl. Yactb 10-1. Knaccudukauns
30H. B3pbiBoonacHble ra3osble cpegbl

113

FOCT P MOK 60079-20-1-2011 BapbiBoonacHble cpegbl. Yacte  20-1.
XapaKTepuCTMKW BELLECTB Ans Knaccudukaumm rasa v napa. MeToabl UCTIbITaHWA 1
JaHHble

113

F'OCT 15150-69 MatumHbl, NpuBOPLI U Apyrue TexHudeckue uaaenus. VicnonHeHus
AN pasnuyHbIX KNUMaTMYeckux paiioHoB. Kateropuw, ycrnosws akcnnyataumu,
XpaHeHUs! 1 TPaHCMOPTUPOBaHUS B YacTX BO3AENCTBUS KNMMaTUYeCKUX (haKkTopoB
BHELLHEN cpegpb!.

1.14,51,52

IOCT 14254-2015 Crenenu 3awuTbl, obecneumsaemble obonoykamu (kog IP).

1.2.11,1.6,1.7.2,
243

FOCT P 52931-2008 [Mpubopbl KOHTPONS ¥ PErynupoBaHMS TEXHOMOTMYECKNX
npoueccos. Obuine TEXHUYECKME YCNOBUS

1.2.12

IOCT 30804.4.3-2013 CoBMECTMMOCTb TEXHUYECKUX CPEACTB 3MEKTPOMArHUTHas.
YCTOMYMBOCTb K PaAMO4acTOTHOMY 9SMeKTpOMarHuTHoMy mnomto. TpebosaHus u
METOZb! UCTIbITaHUIA

IOCT 30804.4.2-2013 CoBMECTMMOCTb TEXHUYECKUX CPELCTB 3MEKTPOMArHUTHas.
YCTONYMBOCTb K AMeKTpocTaTnyeckum paspsgam. TpeboBaHus 1 MeTofb! MCTbITaHWA

IOCT 30804.6.4-2013 CoBMECTMMOCTb TEXHUYECKUX CPEACTB 3MEKTPOMArHUTHas.
OneKTpOMarHuTHbIe  MOMEXW OT  TEXHUYECKUX CPEACTB, NPUMEHSEMbIX B
MPOMBILLNEHHbIX 30HaX. HOpMbI 1 METOfbI UCTbITaHUNA

[OCT 30805.16.2.3-2013 CoBMeCTUMOCTb TEXHUYECKNX cpencTs

anekTpomarHutHas. TpeboBaHWs K annapaType QAN W3MEPEHWs napameTpoB
WHAYCTpUanbHbIX PaaMonoMex 1 NOMEXOYCTONYMBOCTU U METOAbI N3MEPEHNIA. YacTb
2-3. MeTogbl M3MepeHuit napameTpoB  MHAYCTPUAnbHbIX — paguonomex W
NOMEX0YCTONYMBOCTY. M3MepeHye nsnyyaembix paguonomex

[OCT P 51317.4.6-99 CoBMECTUMOCTb TEXHWYECKUX CPEACTB ANEKTPOMArHUTHas.
YCTOMYMBOCTb K KOHOYKTUBHBIM ~ MOMEXaM, HABELEHHbIM  PaMo4aCTOTHLIMM
3NEKTPOMarHUTHeIMM nonsimu. TpeboBaHUs U METOb! UCTbITAHUIA

FOCT 30804.4.4-2013 CoBMECTMMOCTb TEXHUYECKUX CPELCTB 3MEKTPOMArHUTHas.
YCTOAYMBOCTb K HAHOCEKYHAOHBIM MMMYNbCHbIM roMexam. TpeboBaHus U MeTogbl
UCNbITaHWIA

1.2.15
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MpogomkeHune Tabnmub A.1.

FOCT P 51317.4.5-99 CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3NEKTPOMarHuTHas.
YCTOAYMBOCTL K MMKPOCEKYHOHBIM WUMMYMbCHBIM MoMexaMm  60MbLuoi  aHepruu.
TpeboBaHus M METOAbI UCTIbITAHIA

1.2.15

FOCT 12.2.007.0-75 Cwuctema cTaHgapToB 6esonacHocTv Tpyaa. Wspenus
anekTpoTexHuyeckume. Oblwme TpebosaHus 6e30macHOCTM.

2141

FOCT IEC 60079-17-2013 BspbioonacHsle cpeabl. Yactb 17. lposepka 1
TeXHU4eckoe 0bCnyXuBaHWe aNeKTPOyCTaHOBOK

213

FOCT 31610.19-2014 BapbiBoonacHble cpeabl. Yactb 19. PeMmoHT, nposepka W
BOCCTAHOBIEHWE 3neKTPoobopya0BaHMs

213

FOCT 8.321-2013 locymapcTBeHHas cucteMa obecrneyeHns eanHCTBa M3MepeHUit.
YpoBHEMEPbI NPOMbILIEHHOTO NMpUMeHeHMs. MeToauka noBepKm

[.2

FOCT P 51908-2002 Obwwue TpeboBaHMs K MalluHam, npubopam U Apyrum
TEXHUYECKUM U3LENMUsIM B 4ACTW YCMOBMIA XpaHEHUS 1 TPAHCMOPTUPOBaHMS!

5.1

TP TC 012/2011 «O 6e3onacHoctn 0b60pynoBaHus Ans paboTbl BO B3pbIBOOMACHbIX
cpefax»

1.6
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NMPUNOXEHWE B
(OBA3ATENbLHOE)

CXEMA YCNOBHOIO OEO3HAYEHUS! YPOBHEMEPA
CEHC Y1 B-C-D-LE-F-G-4/20mMA

n. HavnmeHoBaHve BapwuaHTbl Kog
B M AnoMUHUEBBIV CNnas A
arepuan kopnyca Hepxasetowas ctanb S
1wr. D12 1D12
c KonunuyectBo 1 T1n kabenbHbIX 2 wT. D12 2D12
BBOJOB 1 wt. D18 1D18
2 wr. D18 2D18
Mo ymonyanuio -
C yCcTpONCTBOM KpenneHns MeTannopykasa ¢ YKM10
BHyTpeHHUM gnameTtpom 10 mm (ans D12)
C yCTpONCTBOM KpenneHns metannopykasa ¢ YKM12
BHYTPEHHUM gnameTtpom 12 mm (ana D12)
C yCTpONCTBOM KpenneHns metannopykasa ¢ YKM15
BHYTpeHHUM gnameTtpom 15 mm (ansa D12)
C yCTpONCTBOM KpenneHns MeTannopykasa c YKM20
BHYTpeHHUM gnameTtpom 20 mm (ans D12 n D18)
C ycTponcTBOM KpenneHns 6poHnpoBaHHoro kabens YKEK16
C HapyHbIM gnameTtpom Ao 16 mm (ana D12)
D BapuanT ucnonHenus C ycTponcTBOM KpenneHuns 6poHupoBaHHoro kabens
kabenbHoro BBoAa YKBK21
C Hapy>XHbIM gnameTtpom Ao 21 mm (ana D18)
C repMeTn3npoBaHHbIM YCTPONCTBOM KpenneHus
BGpoHMpoBaHHOro Kabens ¢ HapyXHbIM AameTpom YKBKIr16
Ao 16 mm (ans D12)
C repMeTn3npoBaHHbIM YCTPONCTBOM KpenneHus
BGpoHMpoBaHHOro Kabens ¢ HapyXHbIM AameTpom YKBKI21
8o 21 mm (ans D18)
C ycTponcTBOM KpenmneHus Tpybbl C Hapy»KHOM YKT1/2
pesbbon G 1/2 (ana D12)
C ycTponCcTBOM KpenneHus Tpybbl C HapyXHow
pe3bbort G 3/4 (ons D18) YKT3/4
E |OnuHa Hanpasnsowen B MM L |B cootBeTcTtBUM € 1.2.4, 1.4.4
BapwaHT ucnonHexuns no BapwaHT ucnonxenusa 0 cm. 1.2.5 0
F |monyckaemoim oCHOBHOW
NOrpeLLIHOCTN U3MEPEHNI BapuvaHT ucnonHexus 1 cm. 1.2.5 1
G |Tvn nonnaska B cooTtBeTCTBUM C NpunoxeHvem I

Mpumeyanne — MogpobHoe onncaHue BapyaHTOB UCMOMHeHWs npuBefeHo B 1.4.
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NMPUNOXEHWE B
(OBA3ATENbLHOE)
NOPAAOK PABOTbI C YPOBHEMEPOM MO MPOTOKOMY HART C MOMOLLbIO
NMPOrPAMMbI «<HACTPOMKA HART»

B.1 KoHTponb namepsiemoro yposHs no npotokony HART

B.1.1 KoHTponb wnsmepsiemoro ypoBHA no npotokony HART ocywectBnsercs ¢
nomowbto HART-momema, komnbioTepa u nporpammbl «HacTtporka HART» (nporpamma
[OCTynHa ONns cKadvMBaHuS Ha cavTe www.nppsensor.ru). MNMogknioveHne HART-mogema k
YPOBHEMEPY OCYLLECTBNSAETCH B COOTBETCTBUM C pucyHKoM 8. MNoaknioveHne HART-moaema K
KOMMNbIOTEPY OCYLLECTBIAETCA B COOTBETCTBUM C €ro 3KCMIyaTauuoHHON JOKyMEHTaUMen.

B.1.2 MNMocne nogkntodeHns HART-Mogema K ypoBHEMEPY W KOMMbIOTEPY 3anyCcTUTE Ha
komnbloTepe nporpammy «Hactporka HART» (hart.exe) Bepcum He Huxe 3.0.2. IMpu aTOM
OTKPOETCH OKHO Mporpammsl (CM. pucyHok B.1).

PR Hacrpoiia HART

Ycrpoiicteo  Moakntodenwe  Cnpaeka

QO§% K

Ceeneua of yoTpolictee ‘napamerpm I Kanubposka

MapameTp SHaqeHue

Kon nponssoantena

Tun npubopa

BepouA npoTorona

BepouA koMaHa npubopa
BepcuA nporpatisl
Bepoua Mogynei
DUSMUECKHIA HHTEPERC

3a80ACKOi HoMEp

MonHslil anpec

KopoTiuii agpec

Aata

Tar

OnucaHne

JaMeTRI

[C] HencrpasHocTs yoTpoiicTsa
[0 Kondwrypauss usmensra

[C] ®ioiposanHsii Tox 5 neTne
[C] Hacswerme TokoBoit neTn
[C] %onomHsit crapT

PucyHok B.1
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B.1.3 Bbibepute B nporpamme COM-nopT, k koTopoMy noakntoueH HART-mogem. Ons
3TOro:

- Bblbepute nyHKT MeHo «[logkntodeHne -> Hactpoiika COM-nopTa» (CM. pUCYHOK
B.2);

‘A Hacrpoiixa HART

YecrpoiicTeo [I'Io,qmroquue] Cnpaska

Q |‘q‘ HacTpoiika COM-nopra J
v— Q

LA

CeeaeHns of ycTpoiicTBe | MapameTpel

Kanwbposka

PucyHok B.2

- BO BcnnbiBawowem okHe «Hactponka COM-nopta» (cMm. pucyHok B.3) Bbibepute
cootBeTcTBytOLWMIN COM-nopT;

"
Hactpoiixa COM-nopTa ﬂ
\\ COM& -

COM1

CcomM7

PucyHok B.3

- nocne Bblbopa 3akponTe okHo «HacTtporika COM-nopTta» (cMm. pucyHok B.4).

Hacrpoitka COM-nopra

PucyHok B.4

B.1.4 BbinonHWTe MOWCK MOAKMIOYEHHOTO YpOBHEMepa, AN 4Yero BblbepuTe MNyHKT
MEHI0 «YCTPONCTBO-> HanTn yCTponcTBO» (CM. pUCYHOK B.5) nnu Haxmute knasuwy F3.

A, Hacrpoiixa HART

Ycrpoﬁcrao] Mogentouenne Cnpaeka

Q Haiitn yctpoiictes

F3
§  Cuwrats napamerpei b

R2
F4

F5
PaspelunTs/3anpernTs M3MEHEHWE METPOACTNHECKIK NapameTpoes FE

#  3anucate napameTpel

3anycTUTL/oCTaHOBUTE KanMBpoBky

PucyHok B.5
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Bo Bpems nouncka ypoBHemepa oTkpoeTca okHO «O6meH no HART» (cm. pucyHok B.6)

OBmen no HART

Haure, BEINONHAETCA MOWCK YCTPONCTE. ..

OTmeHa

PucyHok B.6

Mo okoHuyaHuio noucka Bo Bknagke «CBeneHusa o6 ycTponcTee» oTobpassaTcs oblime

cBedeHNss O HaugeHHOM ypoBHEMEDE,

a B WHMOPMaUMOHHOM Mofie  Nporpammbl,

HaxodsLemMCcsi BHU3Y OKHa MporpamMMbl, 0TOBpassTcss coobLieHns: «YCTPOMCTBO HaWgeHo»,
«[MapameTpbl YCNELHO cYMTaHbI» (CM. PUCYHOK B.7).

X Hacrpoiixa HART

:EIQ

Yerpoiicrao  Moakntouerme Crpaska

QO *HR

CeenennA of ycTpoiicTse | MapameTpel | Kanufiposra | KanufiposoqHan Tatinuua

MapameTp JHauEHME

Koa npoussoauTens &0

Tin npubopa 10

Bepous npoTokona HART Revision &
Bepaua keMaHa npubopa 0

Bepaa nporpammsl ]

Bepaua mogynei ]

Duansecail uHTepdeiic Bell 202 Current
3aB0ACK0I HoMED 1

MonHel anpec 3c08000001
KopoTkiii anpec 1]

Aata 04,10.2018

Tar 0

OnncaHre SENS-U1-HART
3aMeTHH "NPP SENSOR™LTD.

i
04.10.2018 15:58:53 - ¥cTpoicTBo HalaeHo. [C] HewenpasrocTs yerpoiicTsa
04.10.2018 15:58:59 - MapaMeTpel YNEWHO CHUTaHEL. KoHburypawma usmeHeHa
[C] oukaposanHeii Tox 8 neTne
O] Hacsnuere Tokosoil netan
[ Xonoareni crapt
/|

PucyHok B.7
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B.1.5 MepenanTe BO BKknagky «MapameTpbl» (CM. pucyHok B.8).

A, Hacrpoiixa HART

Q %

Yerpoiictee Mogknrouenwe Cnpaska

L.

n

HazsaHwe
WMzmepaemele napameTpel
|:| YpoEeHs

| CeefeHuA of ycTpoiicTee | HBDBNETﬁ KanubpoBka

PucyHok B.8

B.1.6 BbibepuTe NyHKT MEHK NpOrpaMMbl «YCTPOWCTBO ->
KanmbpoBKy» (CM. pucyHok B.9) unu Haxmute knasuwy F5.

3anycTuTb/oCTaHOBUTL

A Hacrpoiixa HART

)’crpoﬁcrso] Moakntouenne Cnpaeka

Q Haiitn ycTpoiicTeo
Cunrarte napameTpel
3anucate napameTpel

3anycTuTh/ 0CTaHOBWNTE KaNMOPOBKY

F3
F2
Fe
F5

% PaspelunTe/3anpeTTe M3MEHEHWE METPONOTMYECKIK NapaMeTpos F8

D ¥poseHe
[ Bexoanoii Tok(4-20)
[ MpouenT oT Ananasona Toka (4-20)

bos
h
1

Yo

PucyHok B.9

Mocne atoro nporpamma «Hactporika HART» OyaeT onpawwuBaTb YpOBHEMEpP MO
npotokony HART u BbIBOOUTb M3MepsieMbli ypOBEHb B COOTBETCTBYHOLLEN CTPOKe pasgena
«MN3amepsemble napameTpbl» Bo Bknagke «lMapameTpbl» (cM. pucyHok B.10).

A Hacrpoiixa HART

= | B

Ycrpoiictee  Moakniodenne Cnpaska

O‘% _5:5_ (;"\

‘ Cseaerus ob ycTpoicTse | MapameTpe! |Kanm6posma I Kanubposoqran Tabnuua

Hassanie
Msmepsembie napamerpo
|:| YposeHb
[7] Bumonroi Tok (4-20)
[7] NpouewT o7 AvanasoHa Toxa (4-20)
[ ®naru oumbok
|| ¥posers & koaax Taiivepa
|| AmuHa cTpyHs! & Konax Talineps

OfosHaHeHne

%

Kon napameTpa  3HaueHWe

0x00
0x01
Ox02
Oxda
Oxc?
Oxdf

ERMHALLI MsMEpeHis

1,4367 M
5,4544 MA
9,0903 %
020

20672

22839

PucyHok B.10

B.1.7 Onsa 3aBepweHns paboTbl BbIbepyUTe NMYyHKT MEHIO NPOrpaMMbl «YCTPOWCTBO ->
3anycTnTb/ocTaHOBUTL KanubpoBKy» (CM. pucyHok B.9) unun Haxmute knasuwy F5. 3atem

3aKponTe OKHO MPOorpaMmei.
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B.2 YcTaHoBKa 3HayeHun ypoBHen, cooTBeTCTBYOWMX 4 MA 1 20 MA

B.2.1 YpoBHemep MO3BOMSET WU3MEHATb 3HAYEHUS YPOBHEW, COOTBETCTBYIOLLNX
BbIXOAHOMY TOKy 4 MA u 20 MA. [na ocylecTBNeHUs W3MEHEHUs 3HaJYeHWn YPOBHEN
3anycTtuTte B cooTBeTcTBUM C¢ B.1.2 — B.1.4 nporpammy, Bbibepute COM-NopT, K KOTOPOMY
nogkrntoyeH HART-mogem, BbINOMHUTE NOUCK NOAKINIOYEHHOro ypoBHEMEpPa.

[ns paspelweHns u3MeHeHus napameTpoB YpoBHeMepa BblIbepuTe MyHKT MEHI0
«YcTpoicTBo->Pa3pelwnts/3anpette  U3MEHEeHNe MEeTPOSIorMyecknux napameTpoB» (CM.
pucyHok B.11) wnu HaxmuTe knasuwy F8. [locne 3Toro OTKpOETCH AManoroBoe OKHO
«YnpasneHune JOCTYMOM».

[ X Hacrpoiika HART P—— e cone
[)’ﬁpoﬁcmo] Mogkntodenne  Cnpaeka
Q Haiiti ycTpoiicTeo F3
CunTate NapameTpel F2
3anucate NnapameTpel F4
3anycTuTe/0CTaHOBNTE KanMBpoBKy F5 c

% PaspelunTe/3anpeTuTs MSMEHEHWE METPOGTUYECKIK NapameTpoe FE

| | yposens 1

PucyHok B.11

B okHe «YnpaBnenHue poctynom» ycrtaHoBute dnar «Paspewnts Wn3MeHeHune
MEeTpONnorM4yecknx napameTpoB», B none «[llaponb» BBeAWTe TeKyWM Naposfb, a 3aTem
HaXXMUTE Ha KHOMKY «BbinonHute» (CM. pucyHok B.12).

MpumeyaHme - MNpwn BbINyCKe ypoBHEMEpPA U3 NMPOM3BOACTBA YCTaHaBNMBAETCA Naporb
«1234». INMpwn akcnnyaTaunm ypoBHEMepPa Naposib MOXeT ObiTb NBMEHEH.

-
Ynpasnexue gocTynom @

_| 3anNpeTUTb M3MEHEHWE METPONOrMYECKMY NapaMeTPOB

@) PaspelunTe M3MEHEHWE METPONOMMYECKHX NaPaMETPOE

MNapone
1234

BbINONHKTL

PucyHok B.12
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MepenaunTe Bo BkNagky «Kanmbposka» (CM. pucyHok B.13).

‘A, Hacrpoiixa HART

Y¥crpoiictee  MogkntoueHwe  Cnpaeka
(=) E £ B
i w N
| Ceenerua of yoTpoicTse I MapaMeTpsl | Kannbposra
3

YTeHWe NepemMeHHBIX

IYposeHb - I 0,1273 M

PucyHok B.13

HaxmuTte kHomky «3anycTntb» B 30He «YTeHne nepemeHHbIX» Bknagkm «Kanmbposka»
(cm. pucyHok B.14). lMocne aTtoro nporpamma «Hactpovika HART» OGyaet onpawmsaTb
yposHemep no npotokony HART v BbIBOAUTL NapameTpbl B COOTBETCTBYIOLLUX CTPOKAX 30HbI
«YTeHne nepemeHHbIx». [1pn 3TOM KHOMKa «3anycTuTb» 3aMeHUTCS KHOMKON «OCTaHOBUTLY.

HTeHue nepeMeHHBIX

I‘fposeru: - I 1,4360 M

IBblxonHoﬁ ToK (4-20) v] 5,4537 MA
Il-lDOLLEHT OT AWanasoHa Toka (4-20 v] 39,0856 B
Imnarm olmbor v] 0x00

Bpema ofHoBNEHMA: - 3anycTuTL E

PucyHok B.14

B 3oHe «YcTaHoBKka guana3oHa» Bknagkn «Kanmbposkay» B none «3HayeHune ypoBHS,
cooTBeTcTBYIOWEee 4 MA» BBeAWTe HOBOE 3HAyeHWe YpPOBHS, COOTBETCTBylOLWee 4 MA, a B
none «3HayeHWe YpoOBHsA, cooTBeTCcTBylowee 20 MA» HOBOE 3HayeHWe YpPOBHS,
cooTBeTcTBytoLlee 20 MA, a 3aTeM HaXXMUTE KHOMKY «YCTaHOBUTb» (CM. pUCyHOK B.15).

YCTEHOBKE AWENE30HS
SHEYEHME YPOBHA, COOTEETCTEYIOWEE 4 MA 0,1050 M

SHEYeHUE YPOBHA, COOTEETCTEYIOWee 20 MA 14,7550 M

YCTaHoBMTH Q—J

PucyHok B.15

Mocne aTtoro B MHOPMaUMOHHOM MONe MporpamMmmbl, HaxoOAWEMCH BHU3Y OKHa
nporpamMmmbl, OOJDKHbI OTOOpasuTbCst cooOuweHus: «YcTaHoBka pAuanasoHa 4-20 MA...»,
«[lnanasoH yCcTaHOBMEHY.

B.2.2 N3veHeHne 3HayeHu ypoBHen, cooTBeTcTBYOLWMX 4 MA 1 20 MA MOXHO
OCYLLEeCTBUTb YCTaAHOBKOW MOMMaBka YpOBHEMepa B COOTBETCTBYWOLIME nonoxeHud. Ons
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3TOr0 YCTaHOBWTE MOMMABOK B MonoxeHue, cootseTcTBylowee 4 MA. [loxauTechb, Korga
nokasaHus ypoBHemepa cTabunuampyloTcs. 3aTeM B 30HE «YCTaHOBKa AvanasoHa Mo
TeKyLleMy 3Ha4YeHWI0 MEepPBUYHOW NEPEMEHHOM» HaXMWUTE KHOMKY «YCTaHOBWUTb 3HayeHune
YPOBHS, cooTBeTCTBYOLLEee 4 MA» (CM. pucyHOK B.16).

lMocne atoro ycraHoBMTE MONMaBOK B MONOXeHuWe, cooTBeTcTBylowee 20 MA.
HoxanTecb, Korga nokasaHus ypoBHemepa ctabunusmpytotcs. 3atem B 30He «YCTaHOBKa
AnanasoHa no TekyLemMy 3HaYEHUO MepBUYHON NEePeMeHHOM» HaXKMUTE KHOMKY «YCTaHOBUTb
3HayeHue ypoBHS, cooTBeTcTByloLlee 20 MA» (CM. pucyHoK B.16).

YCTEHOEKE AMENa30HE N0 TEKYLWEMY SHEYEHMIO NEPEMYHON NEPEMEHHORA

| YCTaHOBMTh SHEYEHME YPOBHA, COOTBETCTEYIOWEE 4 MA |

| YCTaHOBUTL SHA4EHWE YPOBHA, COOTBETCTEYIOWE: 20 MA QJ

PucyHok B.16

[Mocne BbIMOMHEHUS YCTAaHOBKM KaXOoro YPOBHSA, B WH(OPMALMOHHOM Mone
nporpaMMbl, HaxoAslLemMcs BHM3Yy OKHa MporpaMmbl, OTOOPasnTCA COOTBETCTBYHOLLEE
coobLeHune.

B.2.3 Onsa 3aBeplieHnsa paboTbl, HAXMUTE B 30HE «YTeHMe nepeMeHHbIX» BKNagku
«Kannbposka» kHonky «OcTaHOBUTbY (CM. pUCYHOK B.17).

YTEHME NepPEMEHHBIX

| ¥poBeHb - | 1,4360 M

|Bb|xonHotT1 Tok (4-20) - | 54537 MA
|I'I|30LI.EHT 0T AWanasoHa Toxa (4-20 - | 9,0858 %
|mnarm owmbor - | 0x00

Bpema ofHosneHma: 09:46:43.317 OCTaHoBMTL [

PucyHok B.17

[na sanpeTa ganbHeWlwMX WM3MEHEHWA napamMeTpoB ypoBHemepa Bbibepute MyHKT
MeHI0 «YCTponcTBo->Pa3pewmnts/3anpetutb N3MeHeHne MeTpPOSorMYecknx napameTpoB»
(cm. pucyHok B.11) wnu Haxmute knasuwy F8. B OTKpbIBLIEMCH [OManoroBOM OKHE
«YnpaBneHue poctynom» (cMm. pucyHok B.12) yctaHoBuTe dnar «3anpetutb M3MeHeHue
METPOIIOrMYECKNX NapameTpoBy, 3aTeM HaXXMUTE Ha KHOMKY «BbinonHuTby». 3aTem 3akpouTe
OKHO Mporpammei.

B.3 MameHeHne napameTpoB ypoBHeEMepa

B.3.1 YposHemep no3sonseTr M3MEHATb 3Ha4YeHMe OTCTyna OT AHa pesepByapa,
3HayveHue rnyouHbl NOTrPYXXeHWs MonnaBka, 3HayeHne NOCTOSIHHOM BpeMeHn AeMndunpoBaHus
nokasaHWn W3MEepeHu, napoflb BXOA4a B pPEeXMM W3MEHEHUs napameTpoB, 3HavyeHue
aBapUNHOro TOKa.

B.3.2 [ns npocmoTpa TekyliMx MapaMeTpoB ypOBHEMepa 3anyctute nporpaMvy B
cooTBeTcTBUM ¢ B.1.2 — B.1.4, Boibepute COM-nopT, k KoTopoMy noakntodeH HART-mogem,
BbIMNOSTHATE MOUCK NOAKIIOYEHHOIO ypoBHEMEpa.
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MepenaunTe Bo BkNagky «MapameTpbl» (CM. pucyHok B.18).

A, Hacrpoiixa HART

Yerpodcree [MNogkntodenwe Cnpaeka

\__.% =t } '\'I\l
| CeeaeHuA of ycTpoiicTee | HBDBMETﬁ KanubpoBka

HazeaHwe

Mzmepaemele napameTpel
|:| YpoBseHs

PucyHok B.18

3aTem cuuTarite TekyllMe napameTpbl YpoBHEMEPA, AN Yero BblbepuTe MYHKT MeHo
«YCTPOWCTBO -> cunTaTb NapameTpbl» (CM. pucyHok B.19) unm HaxmuTe knasuwy F2.

A, Hacrpoiika HART

YCTpoﬁcnm] Mogknioyerne  Cnpaeka

Q Haiit ycrpoiicten F3

CunTaTe NnapameTpel b F2

3anucaTe NapaMeTpel F4
3anycTuTe/0CTaHOBNTE KaNMBpoEKy F5
' Pa3speluwTs/3anNpeTuTe M3MEHEHWE METPONOMMHECKUK NapameTpos F8

| | vposers h

PucyHok B.19

Bo Bpems cuutbiBaHMs oTkpoeTcs okHO «ObmeH no HART» (cm. pucyHok B.20).

OBmen no HART

HauTte, BEINONHAETCA NOMCK YCTPONCTS. ..

OTmeHa

PucyHok B.20

Mocne cunTbIBaHNS OKHO 3akpoeTcsl, BO Bknaake «[lapameTtpbl» oTobpassTcs Tekylme
CYATaHHble MapamMeTpbl YpoOBHEMepa, a B WH(OPMALMOHHOM Mofe nporpaMmel,
HaxoAsLWwemMcsa BHU3Y OKHa nporpammbl, oTobpasuTca coobuieHve «lMapameTpbl ycneLHo
CUYUTaHbI».

B.3.3 [na n3meHeHns napameTpoB ypoBHeMepa B COOTBETCTBUM C B.2.1 paspewwnTte
U3MeHeHue napameTpoB YpOBHeMeEpaA.

B.3.4 Tllpu BbiNycke ©3 npou3BoACTBA MOCTOSIHHAs BpeMeHU AeMnupoBaHus
(ycpegHeHus) ypoBHemepa dt ycTtaHoBneHa paBHon 1 c. [ns wu3MeHeHUs 3HayeHus
NOCTOSIHHOW BpeMeHW AeMNUpoBaHns LENKHUTE ABa pa3a feBo KHOMKOW MbILLN Ha CTPOKE
¢ Hagnucbto «lMocTosiHHasa BpemeHu aemndupoBaHusi». Mpu 3TOM BCNNLIBET OUanoroBoe
OKHO «YcCTaHoBKa napameTpa». B none «3HayeHue» OaHHOrO OkHa BBeauTe Tpebyemoe
3Ha4yeHne MOCTOSIHHOM BpeMeHu AeMndupoBaHusi B auanasoHe ot 0 go 32 c, a 3atem
Haxkmute kHonky «OK» (cm. pucyHok B.21).
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~
¥cTanoBka napameTpa @

MapameTp

MoCTOAHHEA BPEMEHK AEMNDUPOBaHUA

=N

PucyHok B.21
Mocne atoro Bo Bknagke «[lapameTpbi» cTpoka ¢ Hagnucelo «lMocTosiHHaA BpemMeHn
AemnduvposaHusa» byaeT BblAeneHa XMpHbIM WpUdTOM, a cnesa OT Heé ycTaHoBuTCs nar,
CBUOETENLCTBYIOWMI 00 U3MEHeHUN napameTpa (CM. pUCYHOK B.22).

Koa napameTpa SHaqeHue
0x89

D OTCTYN 0T AHa PE3EpEYapa do 0x87 ] MM
[ rnyfiuHa norpyeHua nonnaska di 0x88 1] MM
MocToAHHAA BPEMEHH OeMMpHPOBaHHA dt 0x89 1,0000 [
[ Hiwwriss kanufposounas Touka h_ Oxca 0,1050 M
D BepxHAA KanBpoBoqHan TouKa h™ Oxc9 0,9000 M

PucyHok B.22

[na coxpaHeHWs W3MEHeHW B NaMATM YypoBHeMepa BbINOMHUTE [OENCTBUSA B
cooTBeTcTBuM ¢ B.3.9.

B.3.5 lpu BbiNnycke M3 npou3BoACTBa 3HAYeHWe OTCTyna OT AHa pesepyapa dO
YCTaHOBMNEHO paBHbLIM HyMi0. [iNa n3aMeHeHns 3HavyeHus OTCTyna LWENKHUTE ABa pasa feBon
KHOMKOW MbILIX Ha CTpoke ¢ Haanucbto «OTCTyn oT AHa pesepByapa». [pyn 3TOM BCNMLIBET
[OManoroBoe OKHO «YcTaHoBKa napameTtpa». B none «3HauyeHve» [JaHHOrO OkHa BBeauTe
Tpebyemoe 3HauyeHne OTCTyna, a 3aTeM HaxmMuTe kHonky « OK» (cM. pucyHok B.23).

-
Ycranoska napametpa @

MapameTp

OTCTYN 0T AHa pesepeyapa
Koa napameTpa SHaE4eHue

0x37 b]

PucyHok B.23

Mocne atoro Bo Bknagke «[lapameTpbl» cTpoka C Hagnucblo «OTCTyn OT AHa
pe3epByapa» OydeT BblgeneHa XMpHbIM LWpudTOM, a cneeBa OT Heé ycTaHOBWTCHA dnar,
CBUAOETENLCTBYIOLWMI 06 U3MEHeHUN napameTpa (CM. pUCyHOK B.24).

|:| TOK B TOKOBOI METNe, COOTBETCTEYHOWMA 20 MA 120 0x34 20,0000 MA

[ ABapuibii Tox Ia 0x86 24,0000 MA

OTcTyn oT gna pesepeyapa do 0x87 0 MM

[F] rnyBuna norpyxerus nonnasxa di 0x88 1] MM

D MocTosHHaR BpeMEHl AeMnduposaHia dt 0xB9 1,0000 c
PucyHok B.24
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[na coxpaHeHWs W3MEeHeHWn B NaMATM YypOBHEMepa BbIMOMIHUTE [AeNCTBUS B
cooTseTcTBumM ¢ B.3.9.

B.3.6 lMpu BbiNycke M3 Npou3BOACTBa 3HayeHwWe rnyouHbl MorpyxeHus nonnaska dil
YCTaHOBIEHO paBHbIM HymM0. [N M3MeHeHWs 3HayeHus rmyb6uHbl NOrpyXeHus nornnaeka
LWENKHMTE ABa pasa feBON KHOMKOM MbIlWM Ha CTPOKe C Haanucblo «lnybuHa norpyxeHus
nonnaskax». [lpu 3TOM BCNMLIBET AManoroBoe OKHO «YcCTaHOBKa napameTpa». B none
«3HayeHne» JaHHOrO OKHa BBeauTe Tpebyemoe 3HayeHue rmybuHbl NorpyXeHns nonnaeka, a
3aTeM HaxmuTe kHonky «OK» (cm. pucyHok B.25).

o 5
Ycranoeka napametpa Iﬁ

MapameTp

InyBuHa norpyeHa Nonnasxa

Koa napameTpa 3HaYEHME

0xB8 |

PucyHok B.25

Mocne atoro Bo Bknagke «lMapameTpbl» cTpoka ¢ Hagnucbio «MNybuHa norpyxeHus
nonnaeka» OydeT BblAeneHa XUPHbIM LWPMATOM, a crneea OT Heé ycTaHoBuTCs dnar,
cBUAeTenbCTBYOWMIN 06 M3MeHeHun napameTpa (CM. pUCyHOK B.26).

ABSPUIHEI TOK Ia 0x86 24,0000 mi
OTCTYM 0T AHa pesepEyapa do 0x87 a MM
/| rnyBuKa norpy3ueHna nonnasxka di OxB8 '] MM
MocToAHHEA BPEMEHN AeMNdHPOBaHNA dt 0x89 1,0000 c
HipkHAA KannBpoBoYHaA ToHKS h Oxca 0,1050 M

PucyHok B_.26

[ns coxpaHeHus uW3MEeHeHWn B NaMATV YpOBHEMepa BbINOMHUTE [OEWCTBMA B
cooTBeTcTBMM C B.3.9.

B.3.7 lNpu Bbinycke M3 NpOU3BOACTBA Yy YPOBHEMEpa YCTAHOBMEH Mapofib BXO4a B
pexunm unsMeHeHust napameTpoB: 1234. [Maponb HeobGxooum AOns 3alMTbl NapameTpoB
YPOBHEMEpPA OT HECAHKLMOHUPOBAHHBLIX NU3MEHEHUIA.

[nsi u3ameHeHus nNaponsi LWENKHUTE [Ba pa3a NeBOW KHOMKOW MbIlM Ha CTPOKE C
Hagnuceto «Maponb agMuHucTpaTtopay. MNMpu 9TOM BCNNBIBET AMAnoroBoe OKHO «YCTaHOBKa
napameTpa». B none «3HayeHne» OaHHOroO OKHa BBEAWTE HOBbIN NMaposb (Mapornem MoxeT
ObITb NGO uenoe 4ymcno, nMMbo AecATMdHas Opobb C 3anATOM B KayecTBe pasgenurtens
uenon n ApobHom YyacTn yncna), a 3ateM HaxmuTe KHonky «OK» (cMm. pucyHok B.27).

7 S
YcTaHoBka napameTpa ﬁ

MapameTp

Mapone aAMUHUCTPETOPE

Koa napameTtpa 3HaYeHue

0xfs 5678

PucyHok B.27
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lMocne atoro BO Bknagke «[lapameTpbl» cTpoka ¢ Hagnucblo  «[laporb
agMuHuUCTpaTopa» GyAeT BblAerneHa XUPHbIM LWPUATOM, a crnesa OT Heé ycTaHoBMTCS donar,
CBMAETENbCTBYIOLWMIA 06 M3MeHeHWUM napameTpa (CM. pucyHok B.28).

MapameTpel ynpasneHna 4ocTynom
[] craTyc Bnokuposku yeTpolicTea - 0x30 pazBnoKupoEs...
i MNapont agMHHKRCT paTopa - 0xfs 5678

M| Mapamerpol HacTpoiikn HART

PucyHok B.28

[ns coxpaHeHus W3MEHEeHWN B NaMATM YpOBHEMepa BbINOMHUTE [OEWCTBUSA B
cooTBeTcTBUM € B.3.9.

B.3.8 lpu BbiNnycke u3 NpPOU3BOACTBA Y YPOBHEMEpa YCTAHOBMEHO 3HA4YeHWe
aBapuUNHOro Toka, pasHoe 21 MA. [Ina naMeHeHnsa 3Ha4YeHns aBapuUMHOro Toka LENKHUTE aBa
pasa NneBou KHOMKOW MbILWW Ha CTPOKe C HaAnNuCbio «ABapuiHbIN TOK». [py 3TOM BCNNbIBET
JuanoroBoe OKHO «YcCTaHoBka napameTtpax». B none «3HaueHue» OaHHOrO okHa BBeauTe
Tpebyemoe 3HauyeHne aBapuHOrO TOKa (AONyCKaeTCsl YCTaHaBMMBaTb 3HAYEHWE aBapuMNHOTO
Toka B AnanasoHe oT 3,8 MA go 22 MA), a 3aTeM HaxmuTe KHomKy «OK» (cm. pucyHok B.29).

F |
¥craHoska napameTpa @

MNapameTp

ABapMAHEIR ToK

Koa napamMeTpa 3HaEYEHKE

0x86
0K I:

PucyHok B.29

Mocne atoro Bo Bknagke «lMapameTpbl» CTpoKa C HaANUCHID «ABapuiiHbIA Tok» ByaeT
BblENEHa XUPHbIM LIPUTOM, a crneea OT Heé ycTaHoBUTCA donar, CBUAETENLCTBYOLWMIA 00
n3MeHeHun napameTpa (CM. pucyHok B.30).

|:| ToK B TOKOBOA NETAE, COOTEETCTEYIOWMA 4 MA I4 0x33 3,9846 MA
[T Tok B TokoBOI neTne, cooTBETCTBYIOWM 20 MA 120 0x94 19,9776 mA
(7] Asapmitaein Tox Ia OxB6 21,0000 A
|:| OTCTYN OT AHa pesepeyapa do 0x87 a MM
[7] rnyBua norpykerns nonnaska di 0x88 1] MM

PwucyHok B.30

[nsi coxpaHeHuss W3MEHEHW B MNaMATW YpPOBHEMepa BbINOMHUTE [OEWCTBUS B
cooTBeTcTBUK C B.3.9.
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B.3.9 [Ins coxpaHeHusi U3MEHEHWI B NMamsATM ypoBHeMepa BblOepuTe MyHKT MEHH
«YcTponcTBo->3anucatb napamMeTpbi» (CM. pucyHok B.31) unun HaxmuTe knaeuwwy F4.

‘A Hacrpoiixa HART

)’Upoﬁcmo] Mogkniouenne Cnpaeka

Q Haiitn ycTpoiictec F3
CunTaTe NapameTpol F2
3anucate napameTpel F4
3anycTuTe/0CTaHOBNTE KanMBpOBKy k F5

% PaspelunT/3anpeTuTe M3MEHEHWE METPONOrMUECKNX NapameTpos F8

PucyHok B.31

Bo Bpemsi 3anucu otkpoetcsi okHoO «OBmeH no HART» (cm. pucyHok B.20). MNocne
3anMcu OKHO 3aKkpoeTcsl, a BO Bknagke «[llapameTpbl» WcYe3HET BblAENEHUE KUPHLIM
LWpPMATOM CTPOK WM3MEHEHHBIX NapameTpoB, cbpocaTtcs dnarv, cBugetTenbcTByowme o6
NU3MEeHeHUN napameTpa, a B MHpOPMaLMOHHOM Mofie nNporpamMmmbl, HAXOASALEMCSH BHU3Y OKHa
nporpamMmmbl, 0To6pasnTcst coobLleHune «lMapameTpbl yCneLwHo 3anmMcaHbly.

B.3.10 [na 3aBeplueHnss paboTbl, B cooTBETCTBMM C B.2.3, 3anpeTute pganbHenwme
N3MEHEHUS NapameTpoB YPOBHEMEPA U 3aKPOWMTE OKHO NPOrpammei.

B.4 KoHTponb Homepa Bepcunm (MOEHTUMUKALMOHHOTO HOMeEpa) MpPOrpamMmmMHOro
obecneyeHns ypoBHemepa

B.4.1 C uenbio nNpoBepkM COOTBETCTBMSA MNPOrpaMMHOro obecrnevyeHus ypoBHeEMeEp
No3BONSAET KOHTPONMPOBaTbL HOMEpP BEPCUM €ro NPorpaMMHOro obecneveHus.

B.4.2 [Ina ocyllecTBNeHWs KOHTPOMS HOMepa Bepcun nporpaMMHOro obecneveHus
BbIMOMHUTE 4YTEHME napameTpoB B cooTBeTcTBMM C B.3.2. Homep Bepcum MOXHO
NPOKOHTPONMPOBaTb B CTPOKe C Haanucblo «Homep Bepcum MO» (cM. pucyHok B.32). Homep
BEPCUW JOIMKEH COBNazaTe C HOMEPOM BEPCUM, YKa3aHHbIM B MAcnopTe ypoBHEMEpPA.

ndropmauma ob ycrpoiictee
WsroToBuUTENS YCTpOicTEa - 0x81 &80
Tin ycTpoiicTEa - B2 0
CepuiiHbIil HOMEp YCTpOCTBa - @3 1
mep sepam N0 = Oxf2 A1T70

PucyHok B.32
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MPUNOXEHUE I
(OBA3ATENbLHOE)
TUNbI NONNABKOB YPOBHEMEPOB

.1 CBogHble AaHHble AN MONMaBKOB W rPy30B, NPUMEHSIEMbIX C MOMNfaBKkamu,
npveeneHsl B Tabnuue .1

Tabnuua .1
Pa3mepbl Beicota |D rpyaa,
Havmenosarne Twn nonnaeka | Martepuan D, hy, Macca, | flasn., rpysa, MM
nonnaska v |d, mm| Puc. r MMa
MM | MM MM
Monnasok
D78x132xd25-HXK YPOBHS 200
D78x132xd25-HX-PC-830 12X18H10T, | 29 5 | 135 | 245 | ra | 300 | o5 | 150 | 78
Monnasok | PTOpPONNacT
pasgena cpeq
D78x132xd25-HXK-PC-930 335
7 MazHum
Sy
= )
PucyHok I".1

.2 OpVEHTMPOBOYHbIE 3HAYEHMUSI TNYGUH MOrPYXXEHUs1 NMOMNMaBKkoB, B 3aBUCUMOCTU OT
NIOTHOCTMN KOHTPOSIMPYEMOWA cpeabl, NpuBeaeHsl B Tabnuue I.2.

Tabnuua I'.2
HavmeHoBaHue [ny6u1Ha NOTPY)XeHUsl, MM AJ1st KOHTPONMPYEMOW Cpeabl, r/cM”
nonraska 0,6 0,7 0,8 0,9 1 1,1 1,2
D78x132xd25-HX 110 92 82 75 69 64 60
D78x132xd25-H>X-PC-830 78 66 43 - - - -
D78x132xd25-HXX-PC-930 100 96 88 65 - - -

1000 kr/m°.

MpvmeydaHve — [Ins nonnaekoB pasferna cpef rny6uHa norpyxeHusl ykasaHa ans pasgena
[BYX CPEA: BEPXHSA Cpeaa C MIOTHOCTLIO, YKa3aHHOW B Tabnuue, HWXKHSAS cpeaa C MioTHOCTLIO
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.3 TMonnaBku YyCTaHaBMMBAKOTCS MarHUTOM BBepx. Bepx nonnaBkoB umeeT
obo3HayeHne «N».

4 KoHCTpykuMsi MonnaBKOB TMOCTOSIHHO COBepLleHcTByeTcs,, 6onee nonHas
MHOpMaLMsa No Tnam rnonnaBkoB OnyGriMKoBaHa Ha caiTe NpPeanpuUsaTUS WWW.NPPSENSOr.ru.

B0o3MOXHO UCMONHEHWE NOMaBKoOB MO 3aKasy.
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NMPUNOXEHME [
(OBAA3ATENBLHOE)
NOPSANOK HACTPOWKU (OCTUPOBKW) YPOBHEMEPA

0.1 Hactporika ypoBHemepa ocyliecTBnsgeTca no npotokony HART ¢ nomoLybio
HART-mogema, komnetotepa u nporpammbl «Hactponka HART» (hart.exe) Bepcun He Hwxe
3.0.2. Cxema nopgknioyeHus yposHemepa npuBefeHa Ha pucyHke [.1. lMpu HacTtponke
YCTaHOBUTb HanNpsXKEHNE Ha UCTOYHMKE NuTaHusa G paBHbiM (24 + 0,5) B.

BSprBOOI’IaCHaﬂ 30Ha B3pblBO6e30l’laCHaﬂ 30Ha

CEHC Y1-4/20MA

» COOpa OaHHbIx

|
|
| Bapbep PV
| ucKposauwumai + _
KoHm. |
+ | +
g — e
L | R Ra
1
- | K annapamype
|

G — UCTOYHVK MUTaHUS.

PV — uncpoBon MynsTUMETP B peXrMMe U3MEPEHNS HanPsHXKeHNs.

R — pesuctop ¢ HoMMHanbHbIM conpoTtueneHneM 150 OmM, MowHocTbio 0,5 BT.

R, — 9TanoHHas KaTyluka 3MeKTPUYEeCKOro COMPOTUBMIEHUS C HOMUHanbHbiM conpoTueneHvem 100 Om
(napannenbHo R3 pekoMeHAyeTCsi ycTaHaBMMBaTb KOHAEHCATOP C HOMUHamnbHOW émkocTbio 0,1 MKP 1 HOMMHaNbHBLIM
HanpshkeHnem He meHee 30 B).

PucyHok .1

0.2 Tpn npoBedeHnn HaCTPOMKM [AOIMKHbI MCMOMb30BaTbCA CPeacTBa W3MEpPeHWuw,
yKkasaHHble B Tabnuue [O.1.
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Tabnuua 0.1
n. CpenctBa Tpebyemble xapakTepuUCTHKK Tun
1 |JleHTa uameputensHas | AunanasoH namepenun: ot 1 go 30 m.
3 paspsag no MM 2060-90.
2 | TepmorurpomeTp [vnana3oH u3MepeHus TemnepaTypbl: OT MBA-6A
muHyc 20 go nntoc 60 °C.
Mpepensl Jonyckaemoim MOrpeLuHoCTH
namepeHuin Temnepatypel: + 0,3 °C.
Ownana3soH n3mepeHun OTHOCUTENbHOWM
BnaxxHoctun: ot 0 go 90 %.
Mpenensl Jornyckaemon NorpeLLHoCTn
N3MEPEHUN BNAXXHOCTU: = 2 %

3 [wnanasoH namepenui: ot 80 go 106 klMa.
BapomeTp-aHepova o .
L Mpepensl JonyckaemMon NOrpeLLHoCTH: BAMM-1
MEeTEeOopOIoOrM4ecKnia
1+ 0,2 klMa
4 |MynbtTumeTp [nanasoH namepeHun HanpsbkeHus: ot 0 go Agilent
uncpposon 10 B. 34401A
Mpegensl Jornyckaemon NorpeLLHoCcTn
N3MEPEHUI HaNPSHKEHNS:
+ (0,0035 + 0,0005 Uk/U) %
5 |Katywka HomuHansHoe conpoTmenexme 100 Om. P331
ANEKTPUYECKOro Knacc ToyHoctn 0,01
CONpOTMBNEHUS
6 |McTOYHUK NuTaHna InanasoH yCTaHOBKM BbIxogHoro | GPR-6030D
Hanpsbkennsa 0 ... 60 B
I'Ipmmeanme - ,ﬂOI'IyCKaeTCﬂ npuMeHeHne Opyrmx cpencrts, WUMEKLWMX aHanornyHble MeTpororundyeckue
XapakTepucTukn

[.3 HacTpoliky Heobxoaumo NpoBOAMTE NpU CNeAyLWMX HOPMarbHbIX YCOBUSAX:

- Temnepartypa okpyxatLero so3gyxa (20 + 5) °C;

- OTHOCUTENbHAasA BNaXXHOCTb OKpYyxatoLlero Bo3ayxa ot 45 no 80 %;

- atMoccpepHoe gasnexuve ot 84 no 106,7 klMa (ot 630 go 800 mm pT. CT.);

- BMOpauus, TpsiCka, yaapbl, MarHWTHble nons (Kpome MarHuTHoro nonst 3emnu)
[OOJDKHBI OTCYTCTBOBATb.

lMepen npoBegeHMeM HACTPOWKM YpOBHEMEp [OIKeH ObiTb npeaBapuTensHO
BblAEPXXaH B HOPMaribHbIX YCIIOBUSIX HE MeHee 4 4acoB.

[.4 MNoacTpoiiky HUWXKHEN N BEPXHEN KannbpoBOYHbIX TOYEK NPOU3BOAUTL CreaAyHLMM
obpasom.

0.4.1 Pacnonoxute ypoBHEMep TrOpU3OHTanbHO Ha cTone. PasBepHUTe neHTy
U3MEpPUTENbHYIO, pacronoXxute e€ B HenocpeacTBeHHOW Onm3ocTn OT  ypoBHeMepa
(napannenbHO emy) W COBMECTUTE HyNeBYW OTMETKY JleHTbl W3MepuTenbHOW C
YMIOTHUTENBHOW NMOBEPXHOCTLIO YCTPOMCTBA KpenneHusa ypoBHeMepa. JleHTa gomkHa ObiTb
HaTAHyTa W 3akpenneHa. B cooTBeTCTBMM C npunoxeHunem B 3apante oTcTyn OT AHa
pesepByapa dO 1 rnyGuHy norpyxeHusi nonnaska d1 paBHbIMU HyMHO.

0.4.2 [Ina ocyuwiecTBNeHUs HaCTPOWKM 3anyctute B cootBeTcTBum ¢ B.1.2 — B.1.4
nporpammy, Bbibepute COM-nopT, k koTopomy nogkntoveH HART-mMoaeM, BbIMOMHUTE MOUCK
NOAKIOYEHHOTO YPOBHEMEPA.

[0.4.3 [Ina paspelueHns n3aMeHeHnsi napameTpoB ypOBHeEMepa BblibepuTe NyHKT MEHIo
«YcTporictBo->PaspelwmnTb/3anpetuTte  M3MEHeHne MeTpPOSIOrM4YecKnx napameTpoB»  (CM.
pucyHok [.2) wnn HaxmuTe knasBuwy F8. [locrne 3TOro OTKpPOeTCA AManoroBoe OKHO
«YnpaBneHue JOCTYMOMY.
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-

X Hacrpoiika HART Sl G R ———

Ycrpoﬁcrao] Mogkntodenne  Cnpaeka

Q Haiiti ycTpoiicTeo F3
CunTate NapameTpel F2

“  3anucate napameTpel F4
3anycTuTe/0CTaHoBUTE KannBpoBKy F5 c

% PaspelunTe/3anpeTuTs MSMEHEHWE METPOGTUYECKIK NapameTpoe FE

| || ¥posens

PucyHok [1.2

B okHe «YnpaBneHue pJocTynoM» yctaHoBuTe dnar «Paspewuts wuameHeHue
MeTpOonorM4yecknx napameTpoB», B none «[Mlaponb» BBeAWTe TeKywW M Naporfb, a 3aTem
HaXXMUTE Ha KHOMKY «BbinonHute» (cM. pucyHok [1.3).

MpumeyaHme - MNpwn BbINyCKe ypoBHEMEPA U3 NMPOM3BOACTBA YCTaHaBNMBaETCH Naporb
«1234». IMpwn akcnnyataunm ypoBHeMepa naponb MOXeT ObiTb NSMEHEH.

=

¥npasnexne goctynom lﬂ

(7) 3aMPETUTL M3MEHEHME METPONOMMHECKMX NEPAMETPOBE

(@) Pa3pelwnTs MSMEHEHWE METPONOMMHECKUX NEPAMETDOE

Mapons
1234

BeinonHuTE

PucyHok [1.3

[.4.4 Nepenagute Bo BKknagky «Kannbposka» (CM. pucyHok [.4).

S——— = =

‘A Hactpoiika HART

Y¥erpoiicteo  MogkntoueHwe Cnpaeka

QO 4§ * R

| Ceenerua of yoTpoicTse I MapaMeTpsl | KBJ'MﬁF'UB&

YTeHWe NepemMeHHBIX

[YposeHb v] 0,1273 M

PucyHok [1.4

HaxmuTte KHomky «3anycTutb» B 30He «YTeHne nepemMeHHbIx» Bknagku «Kanubposka»
(cm. pwucyHok [.5). MNocne atoro nporpamma «Hactpovika HART» ©OyameT onpawmsaTb
ypoBHemep no npotokony HART 1 BbIBOAWTL NapaMeTpbl B COOTBETCTBYHOLLUX CTPOKaX 30HbI
«YTeHre nepemeHHbIx». [pn 9TOM KHOMKa «3anyCcTUTb» 3aMEeHUTCS KHONKON «OCTaHOBUTbY.
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HTeHue nepeMeHHBIX

IYDOBEHb - I 1,4360 M
IBblxonHoﬁ ToK (4-20) v] 5,4537 MA
IHDOLLEHT OT AWanasoHa Toka (4-20 v] 9,0856 B
Imnarm olmbor v] 0x00

Bpems oBHOBREHMA: - 3anycTuTh E

PucyHok .5

[.4.5 YcraHoBWTE MONNABOK YPOBHA B MOMOXEHWE, COOTBETCTBYIOLLEE HWXHEN
KannbpoBo4HOW Touke h_, MpM 3TOM paccTosiHe OT YNIOTHUTENbHOM MOBEPXHOCTU
YCTPONCTBA KpenneHuss A0 MIOCKOCTU HWXHEW TOPLEBOW MOBEPXHOCTU MOMnaBka YPOBHS
[OIMKHO COOTBETCTBOBATL 3Ha4YeHuo H, paccuntaHHomy no dopmyne:

rae  h_ — 3HaveHue HxkHel KanmbpoBOYHON TOYKM, yKasaHHOE B nacnopre;

L — 3HaveHve ANuHbI HanpaBnALLEN, yka3aHHoe B nacnopre.

JoxanTecb, Korga nokasaHuss ypoBHemepa cTabunusumpytotcd. Ybegutecb, 4TO
3HayveHne B Nnore, pacrnosioXXeHHOM CrpaBa OT KHOMKW «YCTaHOBUTb HUXKHIOK KannbpoBOYHYiO
TOYKY», paBHO 3HayeHuto h_. HaxxmuTe gaHHyo KHoOMKy (CM. pucyHok [.6).

MogcTpoiika NepsM4HOI NepeMeHHOR

| WCTEHOBMTE HUKHIOW KanMBPOBOUHYIO TOUKY ‘ 0,0000 M

I ¥YCTaHOBWTE BEPXHIOWD KanMBPOBOHYHYIO TOHKY I 3,0000 M

YCTaHOBWTb HOMNb

I CHpocuTE NoacTpoiky ‘

PucyHok [1.6

[Mocne BbINONHEHUS YCTAaHOBKN B MHPOPMAaLMOHHOM Mofe nNporpamMmbl, HaxoasLemcs
BHU3Yy OKHa MNpOrpaMMbl, 0TOOpPasuTCs COOTBETCTBYlLee coobleHne. [na 3aBepLieHus
YCTaAHOBKM HeoOXxoaumo ybeauTbCsl, YTO U3MEPEHHOE 3HaYeHue YPOBHS, OTOOpaxaemoe B
30He «YTeHne NnepemMeHHbIX», COOTBETCTBYET 3HAYEHNIO HUDKHEN KarnmbpOBOYHON TOYKN.

[.4.6 YctaHoBWTE MOMMaBOK YPOBHSA B MOSIOXEHWE, COOTBETCTBYHLLEee BepxHeun
KanMbpoBOoYHOM To4yke h™, nNpM 3TOM pacCTosHUE OT YNNOTHUTENbHOW MOBEPXHOCTU
YCTPOWCTBA KpenneHuss 4O MNNOCKOCTU HWXKHEW TOPLEBOW MOBEPXHOCTM MNomnaeka YpPOBHS
JOJIKHO COOTBETCTBOBATb 3HaYeHuo H, paccumtaHHoMy no cpopmyne:

H=L-h,

rae  h™— 3HaveHve BepxHen kannbpoBOYHONM TOYKM, yKa3aHHOE B NacrnopTe;
L — 3Ha4yeHve oNuHbI HanpaBnALLEN, yka3daHHoe B nacnopre.
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JloxanTecb, Kkorga nokasaHus ypoBHemepa crabunusumpytotcsd. Ybegutecb, 4TO
3HayeHWe B MOfe, pPacrofioXeHHOM crpaBa OT KHOMKA «YCTAaHOBWUTb  BEPXHIOK
KanMbpOBOYHYHO TOUKY», PaBHO 3Ha4YeHUo h™. HaxxMuTe faHHYH KHOMKY (CM. pyucyHok [0.7).

MoAacTpoika NEPSM|HOI NEPEMEHHON

’ VY CTEHOBHTE HUAKHIOK KanMBPoBOUHYID TOUKY ] 0,0000 M

I YCTEHOEWTE BEDXHIOKD KaNMBPOBOUHYIO TOUKY Q] 3,0000 M

CTEHOBMT

b HONb

’ CHpociTe NoacTpoiky ]

PucyHok [.7

[Mocne BbINOMHEHUS YCTaHOBKM B MHEPOPMALIMOHHOM MNofe NporpaMmbl, Haxoasdwemcs
BHM3Y OKHa mnporpammbl, oTobpasuTcs cooTBeTcTBYOLEee cooblleHne. [Ons 3asBeplueHus
YyCTaHOBKM HeobxoanmMo ybeanTbCs, YTO M3MEPEHHOE NMONoXeHne nonnaeska, oTobpaxkaemoe
B 30He «YTeHne nepemMeHHbIX», COOTBETCTBYET 3HAYEHUI0 BEPXHEN KarnmbpOBOYHOM TOYKM.

0.4.7 B cnyyasx, Korga YCTaHOBKa KanMbpoBOYHbIX Toyek Obina BbINOMHEHa
HEKOPPEKTHO, MOXHO BEpHYTbCS K MCXOAHbIM 33aBOACKMM HacTpoWkam ypoBHemepa. [Ons
3TOro HeobxoAMMO B 30He «[loAcTporika NepBUYHOW NepemeHHon» Bknagku «Kanmbposkay
HaxkaTb KHoMNKy «COpocuTb MOACTPONKY» (CM. pucyHok [1.8).

MoacTpolika NEPEWYHOI NepeEMEHHO

’ YCTAHOBWTE HMAKHIOWD KanMBPOBOHHYIO TOHKY ] 0,0000 M

[ YCTEHOBWTE BEPXHION KanbBpoBoUHYHo Touky ] 3,0000 M

I CHpoCMTE NoACTPORKY QJ

PucyHok 1.8

[0.4.8 [ns 3aBeplieHusi paboTbl HaXMWUTEe B 30He «YTeHVWEe MepeMeHHbIX» BKMaaku
«Kannbposka» kHonky «OcTaHoBUTLY (CM. pucyHok [1.9).

HTEHWME NEPEMEHHBIX

[Yposeru: v] 1,4360 M
[Bblxonﬁoﬁ Tok (4-20) v] 5,4537 MA
’nDOLLEHT oT gnanasoHa Toka (4-20 v] 9,0856 2%
[mnarm olmbor v] 0x00

Bpems obHoBREHMA: 09:46:43.317 OcCTaHoBMTE [

PucyHok 0.9
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[na sanpeTta AanbHeWlWwMX W3MEHEHWW napamMeTpoB ypOBHemepa Bbibepute MyHKT
MeHI0 «YCTponcTBO->Pa3pelwunts/3anpetnte M3MEHEeHNe MEeTPOSIOrMYeckux napameTpoB»
(cm. pucyHok [.2) wnu HaxmuTe knasuwy F8. B oOTKpbiBLIEMCS [ManoroBoM OKHE
«YnpaBneHuwe pocTynom» (cM. pucyHok [1.3) yctaHoBuTe cbnar «3anpetutb U3MeHeHue
METPONOrM4YECcKNX napameTpoBy, 3aTeM HaXXMUTE Ha KHOMKY «BbinonHuTby». 3aTem 3akpouTe
OKHO Mporpammei.

[.5 ToacTporiKy BbIXOAHOrO TOKOBOIO CUMrHana npon3BoAnTb CriedyoLmm obpasom.

0.5.1 ns ocywecTBneHna noacTporku 3anyctute B cootBeTctBun ¢ B.1.2 — B.1.4
nporpammy, Bbibepute COM-nopT, k koTopomy nogkntodeH HART-mMoaeM, BbIMONHWUTE NOWCK
MOAKIMIOYEHHOTO YpOBHEMEPA.

0.5.2 B cooteBetctBUM ¢ [.4.3, [.4.4, paspewnte WU3MEHEHME MapaMeTpoB
ypoBHEMepa, nepenguTte BO Bknagky «Kanubposka», HaXMuTe KHOMKY «3anyCcTuTb» B 30HE
«YTeHne nepeMeHHbIX».

0.5.3 [Ona noacTponKM HWXKHEro npeaenbHOro 3HavyeHUs BbIXOOHOrO TOoKa B 30HE
«MopcTpoika TokoBOW NeTnu» BkNagkn «KanvbpoBka» B more, pacrnofioXeHHoe cnpasa OT
KHOMKN «YCTaHOBUTb TOK», BBEOUTE 3HA4YeHUe «4», a 3aTeM HaXKMWUTE [AaHHYK KHOMKY (CM.
pucyHok [.10).

MoACTROHKa TOKOEOH NETH

[ YCTAHOEMTE TOK NJ 4 MA (veT.)
']

MoAcTpoMTE 4 MA ] 3,9912 M8 (3M. )

[
[ MoacTponTe 20 M& ] 19,9920 M8 (H3H, )
[

BIATH H3 PEXHMA HMKCMPOBAHHOTD TOKa

PucyHok .10

lMocne aToro ypoBHemMep YCTaHOBUT Ha Bbixode  (PUKCMPOBAHHBLIA  TOK,
cooTBeTCTBYOWMIA 4 MA, @ B MHOPMAaLMOHHOM Nore NporpaMMbl, HAXOASALLEMCS BHU3Y OKHa
nporpamMmmbl, 0TO6pasATCa coobLeHns: «YCTaHOBKa (PMKCMPOBAHHOIO TOKa B neTne...», « Tok
B netne uKCcMpoBaH».

C nomouwbto mynetmeTpa PV namepbte HanpskeHne UH n paccuntante BbIXOOHON
TOK ypoBHemMepa no ¢gopmyne IH = 10UH. BBegnTe nonydyeHHoe 3HaY€HME TOKa C TOYHOCTBIO
[0 TpeTbero 3Haka nocne 3ansTow B none, pacrosioXeHHoe crnpaea oT KHonku «lloacTtpouTs 4
MAY, 3aTeM HaXXMUTE JaHHYI KHOMKY (CM. pucyHok [.11).

MoAcTpOFka TOROBOA NET M

[ YCTEHOBMTE TOK ] 4 mA (T

MNoacTpoHTE 4 MA l: 3,9912 MA (H3M, )

[ MoACTpOMTE 20 MA ] 19,9920 MA (M3M, )

[ BRIHTH M3 pExMMa HKCMPOBAHHOMD TOKa

PucyHok .11

Mocne 3Toro ypoBHEMEP [OIMKEH YCTaHOBUTb Ha BbIXOAE (OUKCUMPOBAHHBIN TOK,
paBHbIn (4,000 + 0,005) MA, a B MHGOPMALMOHHOM Nofe nNporpamMmmbl, HAXOASALWEMCS BHU3Y
OKHa nporpamMMbl, JOIMKHO 0TOOpasuTbes coobLueHune: « Tok 4 MA NOACTPOEHY.

0.5.4 [na nogcTpOMKM BEPXHEro NpefenbHOro 3HauyeHus BbIXOOHOMO TOKa B 30HE
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«[MopcTpoiika TokoBOW MeTnu» Bknagkn «Kanmbposka» B nore, pacnonoXeHHoe cnpasa oT
KHOMKN «YCTaHOBUTb TOK», BBeAUTE 3HayeHue «20», a 3aTeM HaXMWUTe AaHHYK KHOMKY (CM.
pucyHok [1.12).

lMocne 9aToro ypoBHemMep YCTaHOBUT Ha Bbixode  (PUKCMPOBAHHBLIA  TOK,
cooTBeTcTByoWwMA 20 MA, a B UHPOPMaLMOHHOM MONe Mporpammbl, HaXOOAWEMCH BHU3Y
OKHa nporpammbl, oTobpassTca cooblleHns: «YcTaHoBKa (UKCMPOBAHHOIO TOKa B NeTne...»,
«Tok B neTne puKcnpoBaH».

MoACTpOAKS TOKOEDA NETNH

ST —T
MoACTPOMTE 4 HA 3,9912 [TYCEDN]
MNoacTponTe 20 MA 19,9920 M (H3M.)

[ BITH M3 pEXHME PHKCHDOBAHHOMD TOKa

PucyHok [1.12

C nomowbto mynetTumeTpa PV nsamepbTe HanpsxkeHne UB n paccuntante BbIXOOHON
TOK ypoBHemMepa no dopmyne I8 = 10UB. BeBegute nony4yeHHoe 3HayeHWe TOKa C TOHYHOCTbIO
[0 TpeTbero 3Haka nocre 3anaTon B Nnone, pacnorioxXeHHoe cnpaea oT kHomnku «lloacTpoutb
20 MA», 3aTeM HaXMnUTe AaHHYH KHOMKY (CM. pucyHok [1.13).

MNoACTpoHKE TOKOBOH NETAH

MoAcTpoOMTE 4 MA 3,9912 A (H3m,)

MNoACTpOMTE 20 Mé ﬁ 19,9920 M (13m.)

[ ELIfTH M3 pesina hMKCMPOBAHHOMD TOKS

PucyHok [1.13

lMocne aToro ypoBHeMep [OMMKEH YCTaHOBUTb Ha BbIXOAE (UKCUPOBAHHBIA TOK,
paBHbin (20,000 + 0,005) MA, a B MH(pOPMALIMOHHOM MOrie NPOrpaMMbl, HAXOASLLEMCS BHU3Y
OKHa nporpammbl, JOMKHO 0ToBpasnTbecsa coobLeHne: « Tok 20 MA noacTpoeH».

0.5.5 [Ona 3aBepweHus paboTbl HaxmuTe B 30He «[llogcTpovika TOKOBOW neTnuy
Bknagkn «KanmbpoBka» KHOMKy «BbIiT 13 pexunma (UKCMPOBAHHOrO TOka» (CM. PUCYHOK

0.14).

MoACTpOAKS TOKOEDA NETNH

MoACTPOMTE 4 HA 3,9912 [TYCEDN]
MNoacTponTe 20 MA 19,9920 M (H3M.)

[ BITH M3 pEXHME PHKCHDOBAHHOMD TOKa

I
W

PucyHok [1.14
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3atem, B cooTBeTcTBUM C [1.4.8, HaxXMWTe B 30HE «YTEeHME NepemMeHHbIX» BKMaaku
«Kannbposka» kHonky «OcTaHOBWUTbLY», 3anpeTuTe AanbHeWlne W3MEHEeHWs napameTpoB
ypOBHeMepa 1 3aKponTe OKHO NpOorpammbl.

[.6 MNocne npoBegeHNs HacCTPONkM HeOOXOAMMO NPOU3BECTM MPOBEPKY MOrPeLIHOCTH
U3MEPEHUN YPOBHA B HOPMAarbHbIX YCNOBUSX B COOTBETCTBMM C METOOUKOW MNOBEPKM
CEHC.407629.003MTr1. MNpwn atom, nNpu 3agaHWM YpOBHA HEOOXOAMMO Yy4MTblBaTb 3HaYeHUs
nomnpasoK: oTCTyna oT AHa pesepsyapa dO w rmybuHbl norpyxeHus nonnaska di1. MNMpwu
HeobxoAMMOCTN MOXHO CKOPPEKTUPOBAaTb 3HAYEHWS NONPaBOK B COOTBETCTBUM C YCNOBUAMU
aKcnnyataumm.
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NMPUNOXEHUE E
(CMIPABOYHOE)
KOMAH[b! HART-NPOTOKOJSIA, MEPEYEHb MAPAMETPOB YPOBHEMEPA

E.1 YpoBHemep nopgaepxueaet cneaytowme komaHasl HART-npoTokona:

- BCe yHuBepcarnbHble — 0, 1, 2, 3, 6-9, 11-22;

- pacnpocTpaHeHHsble: 33-38,40,42,43,45,46,51,59,71,76,79,82,83,105,107-109.

MpumeyaHue - O3HakoMUTbCA CO cneuundukaumsamm HART-npoTokona MOXHO Ha caiiTe http://www.hartcomm.org.

B cuctemy komaHg pobaBneHa komaHaa 182, nmocpeacTBOM KOTOPOW BbI3blBAKOTCSA
dyHKUMM  KOoHUrypaummn (Tabnuua E.5). HasHayeHne [AaHHbIX (YHKUMA — BbINOSIHEHWE
crneumguyeckmx onepauum HacTPOMKM YpOBHeMepa, a Takke obecneyeHne naporibHOM
3aLUUTLI OT U3MEHEHUS METPOSIOMMUYECKNX XapaKTepUCTUK.

E.2 CeTeBowi agpec ypoBHemMepa (Mo ymonyaHuio - 1).

E.3 Cucrema komaHa (dyHKUMIA) ypoBHeMepa npuBedeHa B Tabnuue E.1. Homepa
KOMaHa npuBeaeHbl B cTonbue ¢ 06o03HayeHneM (#).

Tabnmua E.1
# DYHKLMA ®dopmaT coobLieHus
0 | Cuutatb 5 [aHHble B 3anpoce
YHUKanbHbIN HeT
VAEHTADUKATOP  "Naiie B oTReTE
Bawnt Tun 3HaveHve | OnucaHve
0 u-8 254 pacLumpeHue
1 enum KoA npounssogutens
2 enum TUN YCTPONCTBA
3 u-8 3 MUWHMMarbHOE KONM4YecTBO npeambyn
B 3anpocax
4 u-8 6 BEpCUsi  yHMBepcalnbHbIX  KOMaH[
HART
5 u-8 6 Bepcus cneumanbHbix komang HART
6 u-8 Bepcusi nporpaMMHoro obecneyeHus
7 u-5 Bepcusi annapaTHoro obecneveHus
(7-3 6uThl)
7 enum 1" uHTepdenc nepegaym AaHHbix (2-0
OunThl)
8 bits 1° dnarn HasHaYeHus ycTponcTea
9-11 u-24 - 3aBOJCKON HOMEp YCTPOMCTBA
12 u-8 3 MUHMMarnbHOE KoNn4yecTso npeambyn
B OTBETax
13 u-8 5 MaKkcumanbHbIA Kog nepemMeHHon
14-15 u-16 0 CYETHUMK U3MEHEHUI KOHUIypaumm
16 bits - pacLUMpeHHbIN cTaTyc yCTpOIZCTBad
Kogb! owmnbok
HeT

' Bell-202 Current.

2 Multi-Sensor Field Device.
3 Cratyc paBeH 0x02, ecrnu nmetoTcsi oMB0YHbIE M3MEpPsiEMble 3HaYEHUs!, B OCTanbHbIX crnydvasix cratyc paseH 0x00.
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MpogomkeHne Tabnumupbl E.1

# DYHKLMA dopmat coobLieHus
1| Cuutatb [aHHble B 3anpoce
nepBUYHYLO HeT
nepemMeHHyo [aHHble B oTBETE
Bawnt Tun 3HayeHne Onucanne
0 enum - KOA eOuvHUL, U3MepeHUs NepBUYHON
nepemMeHHoun
1-4 float - 3HaYeHne NepBUYHON NEpPEMEHHOM
Kogbl oLnbok
Kop, OnucaHve
16 JOCTyn orpaHuyeH
2| Cuutatb TOK U | [laHHblE B 3anpoce
npoLueHT HeT
ananasoHa [aHHble B oTBETE
Bant Tun 3HayeHne OnucaHne
0-3 float - 3HayeHue Toka (MA)
4-7 float - 3HaveHune npoueHTa gruanasoHa (%)
Koabl owimnbok
Kop, OnucaHve
16 JOCTyn orpaHuyeH
3| Cuutatb TOK U | [laHHbIE B 3anpoce
3Ha4YeHus HeT
AVIHaMM‘-IeCKVLIlX [aHHble B oTBETE
NepemMeHHbIX Bawnt Tun 3HayeHne | OnucaHue
0-3 float - 3Ha4veHune Toka (MA)
4 enum - KOA eaVHUL W3MepeHus nepBUYHOMU
nepemMeHHoun
5-8 float - 3HayYeHue NepBNYHON NEPEMEHHON
9 enum - KOO eavHUL, U3MEPEHWUst BTOPUYHOM
nepemMeHHon
10-13 | float - 3Ha4YeHne BTOPUYHOWN NEPEMEHHOMN
14 enum - KOO eOuWHWL U3MEepeHusi TpeTben
nepemMeHHoun
15-18 | float - 3HaYeHne TpeTben NepemMeHHoN
19 enum - KOO eduHUL, M3MEepeHusl 4YeTBEpTOM
nepemMeHHon
20-23 | float - 3Ha4YeHNE YeTBEPTOM NEPEMEHHOMN
Kopbl oLinbok
Kopn, Onucaxve
16 [OCTYN orpaHudeH

4 KonnuecTBo BO3BPaLL@EMbIX AMHAMUYECKUX NEPEMEHHBIX IONYCKkaeTcst oT 0 10 4 B 3aBUCUMOCTY OT KOIMYECTRA
NPUCBOEHWI AVHAMUYECKUM NepeMeHHbIM (komaHaa 51).
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MpogomkeHne Tabnuupl E.1

# DYHKLMA ®dopmaTt cooblueHus
6 | 3anucaTb agpec | [aHHble B 3anpoce
onpoca n pexum | bant | Tun 3HayeHue | OnucaHue
paboTbl TOKOBOW | u-8 - appec onpoca (0T 0 7o 15)
netnm 1 enum - pexum paboTel TokoBoit metnn (0 -
BbIKN., 1 - BKI.)
[aHHble B oTBETE
Bant | Tun 3HayeHve | OnucaHue
0 u-8 - agpec onpoca (ot 0 go 15)
1 enum - pexum pabotel TokoBon netnu (0 -
BbIkN., 1 - BKI.)
Kogbl oLLnbok
Kop, OnucaHve
1 HEN3BECTHbLIN KO OLUMOKK
2 HeBepHbIN BbIGOP
5 HEeBEpHOE KONMMYECTBO NPUHATBLIX BanTt
7 BKIIKOYEHa 3almTa OT 3anucu
12 | HEBEpPHbIN pexmMM paboTbl TOKOBOW NETAU
16 | pocTyn orpaHuyeH
7 | Cuntatb apgpec | JaHHble B 3anpoce
onpoca u pexmm | Het
paboTbl TOKOBON | [laHHbIE B OTBETE
netnu Bant | Tun 3HayeHne OnucaHune
0 u-8 - agpec onpoca (o1 0 go 15)
1 enum - pexum pabotbl TokoBow netnu (0 -
BbIKkN., 1 - BKI.)
Kogbl oLLnMbok
Kopn OnucaHve
16 OOCTYN orpaHudeH
8 | Cuutatb [aHHble B 3anpoce
Knaccudukauu | Het
ANHaMU4ecknx [aHHble B OTBETE
nepemMeHHbIX Bant | Tun 3HavyeHne | OnucaHue
0 enum - Koa4  Knaccudukauum  nepBUYHON
nepemMeHHoun
1 enum - Kog  knaccuduvkauum  BTOPUYHOM
nepemMeHHon
2 enum - Koq, Knaccudmkaumm TpeTbeN
nepemMeHHon
3 enum - Koa4  Knaccudukauum — YeTBepTon
nepemMeHHom
Kopbl oLinbok
Kop, OnucaHve
16 OOCTYN orpaHudeH

® [lonyckaeTca 3anuciBaTh TONLKO aapec onpoca. [ns aToro Heob6XoaMMO NepeaaTh TOMbKO OfH NapameTp.
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MpogomkeHne Tabnuupl E.1

# DyHKLMA dopmat coobLieHus
9| Cuutatb [aHHble B 3anpoce
rnepemeHHble ¢ ux | bant Twvin 3HayeHue | OnucaHue
cTatycom, 0 u-8 - KoA nepemeHHomn 0
eanHLamu 1 u-8 - Ko, nepeMeHHo 1
VISMEpeHIs " 2 u-8 - KOO nepemeHHomn 2
Knaccudukauuemn =
6 3 u-8 - Kog nepemeHHon 3
[laHHble B OTBETE
Bant | Tun 3HayeHue | OnucaHue
0 bits - pacLUMpeHHbIN CTaTyc yCTp017|CTBa7
1 u-8 - Koa nepemeHHown 0
2 enum - KoA Knaccmgumkauum nepemeHHon 0
3 enum - Kon eanHnL, n3mepeHus
nepemeHHon 0
4-7 float - 3Ha4YeHne nepemeHHom 0
8 bits - cTaTtyc nepemeHHon 0
9 u-8 - KoA nepemeHHomn 1
10 enum - Kog Knaccudumkaumm nepeMmeHHon 1
11 enum - Ko, eanHuL, n3mMepeHus
nepemMeHHon 1
12-15 float - 3Ha4YeHue nepemeHHom 1
16 bits - cTaTtyc nepemeHHon 1
17 u-8 - KOO nepemeHHomn 2
18 enum - Ko4 Knaccudumkaumm nepeMeHHon 2
19 enum - Kon eanHuL n3mepeHus
nepemMeHHom 2
20-23 | float - 3Ha4YeHue nepemMeHHon 2
24 bits - cTaTyc nepemMeHHon 2
25 u-8 - KOO nepemeHHon 3
26 enum - Kog Knaccudumkaumm nepeMmeHHon 3
27 enum - Kon, eanHuL n3mepeHus
nepemMeHHon 3
28-31 float - 3HaYeHne nepemMeHHon 3
32 bits - cTaTtyc nepemeHHon 3
Kogbl oLLnMbokK
Koa OnncaHune
5 HEBEPHOE YNCMNO NapameTpoB
16 AOCTyN orpaHuyeH

5 [lonycTiMOe KONMYECTBO 3anpallMBaeMbIX NepemMerHbIX oT 10 4.
! Cratyc paBeH 0x02, ecrnu nmetoTcsi oMB0YHbIE M3MepPsiEMble 3HaYeHUs!, B OCTanbHbIX crnyyasx cratyc paseH 0x00.
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MpogomkeHne Tabnumupl E.1
# DyHKLMA dopmat coobLieHus
11 | Cuuratb [aHHble B 3anpoce
m‘gﬁﬂxﬁyam BaittT | Tun | 3HaueHue | Onucanue
CBSI3aHHbIN p7c 0-5 ascli - Tor
[aHHbIM T3rom [aHHble B OTBETE
Kak B komaHge 0 "CuymTaTb YHUKanbHbIN naeHTudmkaTop”, ecnm Tar
NpaBuIbHbIV
Kogbl oLnbok
HeT
12 | Cuurtatb [aHHble B 3anpoce
coobLeHne HeT
[aHHble B oTBETE
Bant | Tun 3HavyeHne | OnucaHue
0-23 | ascii - coobLeHne
Koabl owimnbok
Kog | OnucaHune
16 A0CTyN orpaHuyeH
13 | CuutaTtb Tar, | [JaHHble B 3anpoce
onucaTenb W | HeT
narty [aHHble B oTBETE
Bant Tun 3HayeHue | Onucanue
0-5 ascii - Tar
6-17 ascii - onucartesnb
18-20 | date - parta
Koabl omnbok
Koa Onncanune
16 A0CTyN OrpaHuyeH
14 | Cuuratb [aHHble B 3anpoce
UHGopMaumio 0 | pet
HYBCTBATENBEHOM - I NaHHbIe B OTBETE
anemMeHTe S
Bant Tun 3HayeHne | OnucaHue
0-2 u-24 - CEepUNHbIA HOMEP YYBCTBUTENBHOMO
anemMeHTa
3 enum 45 KoL eAuHUL M3MepeHusa npenenos
W wara namepeHnusi (MeTphbl)
4-7 float - BEPXHUI Npegen gatyvka
8-11 float - HWXHUI Npeaen gatyvka
12-15 | float - MWHMMAanbHLIN War U3MepeHnst
Kogb! owmnbok
Kopn, OnuncaHue
16 A0CTyN orpaHuyeH

8 CoBnapaet ¢ 3aBOACKUM HOMEpOM yCTPONCTBa
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MpogomkeHne Tabnumupl E.1
# DyHKLMA dopmat coobLieHus
CuutaTb [aHHble B 3anpoce
15 | nHdopmaumio HeT
06 ycTponcTtse [aHHble B oTBETE
Bant | Tun 3HayeHre | OnucaHue
0 enum - KoA, TMna aBapuMHOro curHana:
0 - aBapuiiHbIf TOK Bonblue 12 MA;
1 - aBapuiiHbIi TOK MeEHbLUe WUnu
paBeH 12 MA.
1 enum 0 Ko4 dPyHKUMM nepejaydu (nMHenHas)
2 enum 45 KOO eOVHUL, M3MepeHUs amanasoHa
(meTpbl)
3-6 float - BEPXHWA  YpOBEHb  AuanasoHa
(cootBeTtcTBYET 20 MA)
7-10 float - HWKHUIA YpOBEHb JuanasoHa
(cooTBeTcTBYET 4 MA)
11-14 | float - BeNn4YnHa gemndmpoBaHus (c)
15 enum - KO/ 3aLUuTbl OT 3anucu:
0x00 - pa3bnokMpoBaHo;
0x01 - BpemeHHO 3aGnokMpoBaHO
(8o cbpoca nutaHua);
0x02 - nocTosiHHasa B6MOKUPOBKa;
16 enum Ko4 nponssoauTenst
17 bits 1 dnar noakrnyYeHns aHanoroBoro
KaHana (Bcerga NoAKNYeH)
Kopabl oinbok
Koa OnuncaHune
16 A0CTyN orpaHuyeH
16 | Cuntatb Homep | JaHHble B 3anpoce
bmHanbHon HeT
c6opkm [JaHHble B oTBETE
Bant | Tun 3HaveHne | OnucaHue
0-2 u-24 - Homep crHanbHOM cOopKK
Kogbl oLnbok
Kopn, OnucaHve
16 A0CTyN OrpaHuyeH
17 | 3anucatb [aHHble B 3anpoce
coobLeHne Bant Tvin 3Ha4deHue OnucaHne
0-23 ascii - coobLeHne
[aHHble B OTBETE
Bant Tvn 3HayeHue OnucaHue
0-23 ascii - coobLeHne
Kopgbl oLinbok
Kog | OnucaHve
5 HeBepHOe YMCo NapameTpoB
7 BKMOYeHa 3allmuTa oT 3anucu
16 OOCTYN OrpaHnyeH
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Mpofa

omKkeHne Tabnuupl E.1

# DyHKLMA ®dopmaTt cooblueHus
18 | 3anucatb Tar, | [aHHble B 3anpoce
onucatens 1 | bant | Tun | 3Hayenne | OnucaHue
aary 0-5 ascii - TOr
6-17 | ascii - onucarternb
18-20 | date - hata
[aHHble B oTBETE
Bant | Tun | 3HayeHue | OnucaHue
0-5 ascii - Tar
6-17 | ascii - onucarenb
18-20 | date - nara
Kogp! owinbok
Kop, OnucaHve
1 HEeWN3BEeCTHbI KoA, OLLINOKM
5 HEBEPHOE KOJIMYECTBO NPUHATLIX GanT
7 BKINKOYEHa 3awmTa oT 3annucu
9 HeBepHbIN hopmar Aatbl
16 [OCTYN OrpaHnyeH
19 | 3anucaTtb [laHHble B 3anpoce
HoMep Bant | Tun 3HayeHune OnucaHune
¢pnHansHoM 0-2 | u-24 - HoMep dhMHanbHO CHOPKM
c6opku® JlaHHble B oTBETE
Bant | Tun 3HayeHne | OnucaHue
0-2 | u-24 - HoMep pUHarbHoI cBopku™
Kopapb! olunmbok
Koa Onncanune
7 BKIOYEHA 3almTa OT 3anncu
16 OOCTYN orpaHudeH
20 | CuuTtatb [aHHble B 3anpoce
ONVHHBIA Tar HeT
[aHHble B oTBETE
Bant | Tun 3HayeHne OnncaHue
0-31 latin - ONWHHBIA Tar
Kopapb! olunbok
Koa Onncanune
16 A0CTyN OrpaHuyeH
21 | Cuuntatb [aHHble B 3anpoce
m‘g‘ﬁ‘;‘;‘;‘gm Bant | Tun 3HavyeHne OnucaHue
CBSI3aHHLIN p,c 0-31 latin - OTNVHHBIA Tar
NaHHbIM [laHHble B OTBETE
OINVHHBIM TOrom kak B komaHge 0 "CuntaTtb yHUKanbHbIN naeHTudukaTop", ecnu Tar
npaBuSbHbIN
Kopapb! olunmbok
HeT

° MameHeHe trHanbHoii cGopku 3anpeLieHo, B OTBeTe Beeraa npucyTCTBYeT KoA oLnbkmn 16.
1 CoBnapgaeT ¢ 3aBOACKMM HOMEPOM YCTPOICTBA
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MpogomkeHne Tabnumupl E.1
# DYHKLMA dopmat coobLieHus
22 | 3anucatb [aHHble B 3anpoce
OJTMHHBIA Tar Bant | Tun 3HayeHne | OnucaHue
0-31 latin - OJTMHHBIN Tar
[aHHble B oTBETE
Bant | Tun 3HayeHne | OnucaHue
0-31 latin - OJTMHHBIN Tar
Kogp! owinbok
Kop, OnucaHve
5 HEBEPHOE YNCNO NapameTpoB
7 BKIOYEHA 3aLuMTa OT 3anucu
16 AOCTYMN orpaHuyeH
33 | Cuutatb [aHHble B 3anpoce
ﬂepeMeHHblell Bavt | Tun 3HauveHve | OnucaHue
0 u-8 - Kog, nepemeHHon 0
1 u-8 - Kog, nepemeHHomn 1
2 u-8 - Kog, nepemMeHHon 2
3 u-8 - Kog, nepemeHHon 3
[aHHble B oTBETE
Bant | Tun 3HayeHne | OnucaHue
0 u-8 - Kog, nepemeHHon 0
1 enum - Ko, eaunHuL n3mepeHus
nepemeHHoun 0
2-5 float - 3Ha4YeHune nepemeHHon 0
6 u-8 - Ko nepemeHHomn 1
7 enum - Koq eouHuy n3mepeHus
nepeMmeHHom 1
8-11 float - 3HayeHue nepemeHHou 1
12 u-8 - KO nepemeHHon 2
13 enum - koA eanHnL, n3mMepeHus
nepemMeHHon 2
14-17 | float - 3Ha4YeHne NnepemeHHomn 2
18 u-8 - KoZ nepemMeHHon 3
19 enum - Koa eanHuL namepeHus
nepemeHHoun 3
20-23 | float - 3HaYeHne nepemeHHon 3
Kogp! ownbok
Kop, OnucaHve
5 HEBEPHOE YNCNO NapamMeTpoB
16 OOCTYN orpaHudeH

n [onycTMmoe KoNu4ecTBO 3anpalunBaeMbiX NepeMeHHbIX oT 1 4o 4.
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Mpofa

omKkeHne Tabnuupl E.1

# DyHKLMA dopmat coobLieHus
34 | 3anucatb [aHHble B 3anpoce
3Ha4eHne Bawnt Tun 3HadyeHne | OnucaHue
AGMIAPOBAHNS 0-3 float - 3HayeHne aemMndupoBaHns ypoBHS
(c)
[aHHble B oTBETE
Bawnt Tun 3HavyeHne | OnucaHve
0-3 float - 3HayeHne AemMndrpoBaHUSA YPOBHS
(c)
Kogp! owinbok
Kop, OnucaHve
1 ownbka 3anvcu B8 EEPROM
5 HEBEPHOE YNCIIO NapaMeTpoB
7 BKNKOYEHa 3awmTa oT 3annucu
16 [0CTyN orpaHnyeH
35 | 3anucatb [laHHble B 3anpoce
3HaYeHus bant Twvin 3HadeHue | OnucaHve
AnanasoHa 0 enum 45 KOO eauMHUL, U3MEPEeHUs aManasoHa
(meTpbl)
1-4 float - YPOBEHb, COOTBETCTBYOWMA 4 MA
5-8 float - YpOBeHb, cooTBeTCcTBYIOWMIA 20 MA
[aHHble B oTBETE
Bant Tun 3HayeHne | OnucaHue
0 enum 45 KOO eauHMUL, U3MEpPEHUs ananasoHa
(MeTpbl)
1-4 float - YPOBEHb, COOTBETCTBYIOLWNA 4 MA
5-8 float - YPOBEHb, cooTBeTCcTBYIOWMIA 20 MA
Koab! owmnbok
Kon OnncaHue
1 HEN3BECTHbIN KOA OLWNBKK
5 HEBEPHOE KONMNYECTBO NPUHATLIX 6anT
7 BKIOYEHA 3almTa OT 3anncu
16 AOCTyN orpaHuyeH
18 HegonyCTUMble eANHNLIbI USMEPEHUS
36 | YcraHoBuUTb [aHHble B 3anpoce
BEpXHee HeT
3Ha4yeHune 1 [aHHble B oTBETE
avanasoHa HeT
Kopapb! olunmbok
Kopg, OnuncaHue
1 HEeN3BEeCTHbIN Koa OLNBKK
6 oLWMBOYHOE TeKyLlee 3HaYEHUE YPOBHS
7 BKJIHOMEHAa 3alumTa OT 3anucu
16 [0CTyN orpaHnyeH

12

YcTaHaBnvBaeTCcsA B COOTBETCTBME TEKYLLEMY 3Ha4YeHM0 YpoBHA 20 MA.
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MpogomkeHne Tabnuupl E.1

# DyHKLMNA dopmat coobLieHus
37 | YctaHoBUTb [aHHble B 3anpoce
HIKHEe HeT
sHadenne [aHHble B oTBETE
AvanasoHa Het
Koabl oLLnbok
Kop, OnwucaHve
1 HEeWN3BECTHbIN KOg, OLNOKN
6 OLWMBOYHOE TeKyLee 3Ha4YeHUE YPOBHS
7 BKJIIOYEHA 3alUMTa OT 3anu1cu
16 JOCTyn orpaHnyeH
38 | Cbpoc cpnara | [JaHHble B 3anpoce
NU3MeHeHus Het
KOHdourypaumm | [auHble B OTBETE
Het
Kogbl oLLnbok
Kop, OnucaHve
7 BKINKOYEHa 3awmTa oT 3annucu
16 [0CTyN orpaHnyeH
40 | Bxog/ebixon B | [laHHble B 3anpoce
pexunm Bant Tun 3HayeHve Onucaxue
¢pKCMPOBAHHOTO 0-3 float - ®UKCMPOBaHHOE 3HaYeHWe Toka
TOKa (MA)
[aHHble B oTBETE
Bawnt Tun 3Ha4veHune OnucaHue
0-3 Float - dakTnyeckoe 3HaveHne Toka (MA)
Koabl oLnbok
Koa Onucanune
3 3Ha4YeHue napamMeTpa cnvwkom bonbLoe
4 3Ha4YyeHWe napamMeTpa CNMLIKOM ManeHbKoe
7 BKJIIOYEHA 3alUMTa OT 3anucu
11 TOKOBad NeTNs HeakTUBHa
16 [0CTYN orpaHnyeH
42 | C6poc [aHHble B 3anpoce
yCTpOWCTBa Het
[aHHble B oTBETE
Het
Kopbl oLinbok
Kop, OnwucaHvne
16 [OCTyn orpaHnyeH

3 YcraHaBnNMBaEeTCs B COOTBETCTBUE TeKyLeMy 3Ha4YeHUI0 ypoBHS 4 MA.
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MpogomkeHne Tabnumupl E.1

# DyHKUMA dopmaT coobLieHus
43 | YcTaHoBka [aHHble B 3anpoce
Hynsi HeT
nepeuyHOA | MawHble B OTBETE
NepPeMeHHOn | e
Kopapb! olunmbok
Kop, OnucaHve
1 HEN3BECTHbIN KOA OLWNOKK
7 BKITIOYEHA 3aliMTa OT 3anncu
16 OOCTyNn orpaHuyeH
45 | YcraHoBKa [aHHble B 3anpoce
HWXKHEN Bawnt Tun 3HayeHne OnucaHue
rpaHuLpbl 0-3 float - BHewHee un3mepeHne YpoOBHs
TOKOBOM TOoKOBOM neTnu (MA)
neTnu [laHHble B oTBETE
Bant Twun 3HayeHve Onwucanve
0-3 float - AKTyanbHOe W3MepeHne YpOBHS
TokoBOM neTnu (MA)
Kopapb! olunbok
Kop, OnucaHve
1 HEW3BECTHbIV KO OLUMGKM
3 3HayeHne napameTpa cnvwkom bonbLioe
4 3Ha4YeHWe napameTpa CrMLKOM MareHbKoe
7 BKIHOYEHA 3allMTa OT 3anuncu
9 HEBEPHbIN PEXUM TOKOBOW METIN MU 3HAYEHME TOKa
16 OOCTYN orpaHudeH
46 | YcraHoBKa [aHHble B 3anpoce
BEPXHEN Bawnt Tun 3Ha4veHue Onucanne
rpaHnLbl 0-3 float - BHellHee un3MepeHne  YpOBHS
TOKOBOW TOKOBOW neTiun (MA)
neTnu [laHHble B OTBETE
Bawnt Tun 3Ha4veHune Onucanne
0-3 float - AKTyanbHOe UW3MepeHVNe YPOBHS
TokoBOM neTnu (MA)

Kopapb! olunbok

Kop, OnucaHve

HEeN3BECTHbIN Ko OLINOKK

3Ha4YeHne napamMmeTpa CrnLLIKOM 6onbLioe

3Ha4YeHne napamMmeTpa CrLIKOM ManeHbKoe

BKIMKOYEeHa 3aluTa OoT 3annucu

IR NS

HEBEPHbIN PEXMM TOKOBOW NETNN UNN 3HAYEHME TOKA

16 OOCTyn orpaHuyeH
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MpogomkeHne Tabnumupl E.1

# DyHKLMNA dopmat coobLieHus
51 | 3anwucatb [JaHHble B 3anpoce
NpUCBOSHNA Bawt Tun | 3HaveHve | OnucaHve
ANHaMn4yecknm - v
NepEMEHHEIMY 0 u-8 - KOZ, NEePBUYHOWN NEPEMEHHOW
1 u-8 - Kog, BTOPUYHOW NepeMeEHHON
2 u-8 - Kog, TpeTben nepeMeHHON
3 u-8 - KOO, YeTBEPTON NEPEMEHHOMN
[aHHble B oTBETE
Bawnt Tun | 3HaveHne | OnucaHue
0 u-8 - KO NepBUYHON NepeMeHHOW
1 u-8 - KO BTOPWYHOWN NepeMeHHow
2 u-8 - Kog TpeTben nepeMeHHoON
3 u-8 - KOJ YETBEPTON NEPEMEHHOMN
Kopapb! olunmbok
Koa OnncaHune
5 HEBEPHOE YNCNO NapamMeTpoB
7 BKIHOYEHA 3aliMTa OT 3anuncu
16 JOCTyn orpaHuyeH
59 3anucaTtb [laHHble B 3anpoce
KONn4ecTBo Bawnt Tun 3HayeHne | OnucaHue
npeambyn B 0 u-8 - KonuyecTso npeambyn B oTBeTe (OT
oTBeTe 5 0o 20)
[aHHble B oTBETE
Bawnt Twn 3HayeHve | OnucaHue
0 u-8 - Konu4ecTBo npeambyn B oTBeTe (OT
5 po 20)
Koab! omnbok
Kon Onncanue
1 HEW3BECTHbIV KO OLUMGKM
3 3HayeHWe napameTpa cnvkom bonbLioe
4 3HaYeHve napameTpa CIIMLLIKOM MaleHbKoe
5 HEeBEpHOE KONMMYeCTBO MPUHATLIX 6anT
7 BKIOYEHA 3almTa OT 3anncu
16 OOCTYN orpaHuyeH

* [lonycTumMoe KoNMMYecTBO NPUCBOEHNI OT 1 10 4. KOMaHaa 3anuckiBaeT NPUCBOEHMS ANHAMUYECKIM NepeMeHHbIM,
KOTOpble MPUCYTCTBYIOT B OTBETaX Ha komaHAabl 1 v 3. Mocne c6poca NUTaHNs NPUCBOEHUSI COXPaHSTCS.
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MpogomkeHne Tabnumupl E.1

# DYHKLMA ®dopmaTt cooblueHus
71 | bnoknpoBka [aHHble B 3anpoce
ycTponctBa oT | Bant Tun 3HaveHne | OnucaHue
N3MEHEHUN 0 enum - Ko 3alLuTbl OT 3anuncu:

0x00 - pa3bnoknpoBaHo;

0x01 - BpemMeHHO 3abroKMpoBaHO
(mno cbpoca nuTaHus);

0x02 - nocTosiHHasi ONIOKNPOBKa;

[laHHble B oTBETE

Bant Tun 3HayeHune OnucaHvne

0 enum - KO 3aLUuTbl OT 3anuncu:

0x00 - pa3bnokMpoBaHo;

0x01 - BpeMeHHO 3abnokMpoBaHO
(no cbpoca nuTaHus);

0x02 - nocTosiHHass 6/10KMPOBKa;

Koab! owmnbok

Koa Onucanne
5 HEBEPHOE YMCIo NapaMeTpoB
10 HEeBEPHbIN KOg,
16 [OCTyn orpaHuyeH
76 | Cuutatb [aHHble B 3anpoce
cTatyc HeT
GrnoknpoBkN OT | [laHHbIE B OTBETE
U3MEHEHNA Bant Tun 3HayeHne | OnucaHue
0 enum - Ko, 3alUuTbl OT 3anucu:

0x00 - pa3bnokMpoBaHo;

0x01 - BpemeHHO 3abnokvMpoBaHO
(8o cbpoca nutaHua);

0x02 - nocTossHHasa 6MOKUPOBKa;

Kopapb! olunbok

Kop, OnucaHve

16 A0CTyN OrpaHuyeH
79 | 3anucatb [aHHble B 3anpoce
nepeMeHHyo Bawnt Tun 3HayeHne | OnucaHue
0 u-8 - KO nepemMeHHon
1 enum - TWN 3an1cK (UIrHopMpyeTCs)
2 enum - Kon, eauHnL, n3mepeHus
nepemMeHHon
3-6 float - 3Ha4YeHNe NepeEMEHHON
7 bits - CcTaTyc nepemMeHHon
[laHHbIEe B OTBETE
Bant Tun 3Havenve | OnucaHue
0 u-8 - KOO NepeMeHHON
1 enum - TMN 3anucu (MrHopupyeTcs)
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MpogomkeHne Tabnumupl E.1

# DYHKLMA dopmat coobLieHus
2 enum - Koq eanHuL, n3MepeHusi
nepemMeHHoun
3-6 float - 3HaYeHne nepemMeHHoONn
7 bits - cTaTyc NnepemMeHHon
Kogb! oLnbok
Koa Onucanune
1 HEeWN3BECTHbIN KOg, OLNBKN
5 HEeBEpPHOE KONMMYECTBO MPUHATLIX BanTt
7 BKITOYEHA 3alMTa OT 3anucu
10 napamMeTpa C Takum KO4OM He CYLIECTBYET
16 [OCTyN orpaHuyeH
18 HeaonycTuMble eANHULIbI U3MepeHus
82 BbinonHutb [aHHble B 3anpoce
KanmbpoBky Bant Tun 3HayeHne | OnucaHue
0 u-8 - KOO KOMaHAbl kKannbpoBku
1 enum - He MMeeT 3Ha4YeHus
2 enum - Koa eouHuL, n3mepeHus
nepeMeHHoW KannbpoBkM
3-6 float - 3Ha4YeHNe NepeMEHHOMN
[aHHble B oTBETE
bant Tun 3HayeHne | OnucaHue
0 u-8 - KO KOMaHAbl KannbpoBkn
1 enum - KaK B 3anpoce
2 enum - Ko, eauHnL, n3mepeHus
nepemMeHHon KanmbpoBku
3-6 float - 3HayYeHne nepemMeHHon
Kogbl oLnbok
Kop, OnucaHvne
1 HEN3BECTHbIN KO OLUIMOKK
2 HEeBepHbIN BbIOOP
5 HEBEPHOE YMCIO NapamMeTpoB
6 owmnbka
7 BKIKOYEHa 3almTa OT 3anmcu
16 [OCTYnN orpaHnyeH
18 HegonycTMMble eANHULIbI USMepeHns
19 HEeN3BECTHbIN KOA, OLUNOKN
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MpogomkeHne Tabnumupl E.1

# DYHKLMA ®dopmaTt cooblueHus
83 Cbpoc [aHHble B 3anpoce
NOACTPONKM Bawnt Twun 3HaveHve Onwucanve
0 u-8 - ﬂepemeHHaﬂ yCTpOVICTBa ana cﬁpoca
[aHHble B oTBETE
Bawnt Twn 3Ha4veHne Onucanne
0 u-8 - MepemeHHas ycTponcTtea ans cbpoca
Kogp! owinbok
Kop, OnucaHve
7 BkntoyeHa 3awmrta oT 3anucu
16 JocTyn orpaHunyeH
19 HenseecTHbIN Kog ownbKm
105 | Cuutatb [aHHble B 3anpoce
KOHpurypaumio [ jet
I'IZ;(KGMTJ;)FO [aHHblE B OTBETE
P Bawnt Tun 3HayeHne | OnucaHue
0 u-8 - Kon yrnpasneHus nakeTHbIM
pexvmom (0-Bbikn., 1-BKr.)
1 u-8 - Kona, KOMaHAbI OTBETHOIo
coo0LLeHNns
2 u-8 - Kog nepemeHHon 0
3 u-8 - Ko4 nepemeHHon 1
4 u-8 - KO4 nepemeHHon 2
5 u-8 - Ko4 nepemeHHomn 3
Kopapb! olunbok
Kop, OnucaHve
16 A0CTyN OrpaHuyeH
3anucatb [aHHble B 3anpoce
107 | npucBoeHus Bant | Tun | 3HaveHue | OnucaHue
nepemMeHHbIM 0 u-8 - Kon nepemeHHom 0
NakeTHoro 1 u-8 - Kopn nepemeHHoii 1
pexuma =
2 u-8 - Koa nepemeHHom 2
3 u-8 - Koa nepemenHown 3

[aHHble B oTBETE

Bant | Tun | 3HayeHne | OnucaHue
0 u-8 - Kog nepemenHon 0
1 u-8 - Koa nepemeHHom 1
2 u-8 - Koa nepemeHHom 2
3 u-8 - Koa nepemeHHon 3
Kogp! ownbok
Kopg OnuncaHue
5 HEBEPHOE YNCMNO NapamMeTpoB
7 BKJ1HOYEHa 3alimTa OT 3anucu

* NonycTMoe KonMyecTeo NpucaoeHuii oT 1 Ao 4. Mocne c6poca NUTaHNs NPUCBOEHUS He COXPaHSIIOTCS (MO YMonya-
HUIO KOAbI NEpeMeHHbIX paBHbl 1,2,3,4).
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MpogomkeHne Tabnuupl E.1

# DYHKLMA ®dopmaTt cooblueHus
16 | OOCTYN orpaHudeH
108 | 3anucatb [aHHble B 3anpoce
KomaHgy Bant | Tun | 3HadyeHue | OnucaHue
nakeTHoro 0 u-8 - KOO KOMaHObl NakeTHOro  pexuma
pexvma (1,2,3,9 nnn 33)
[aHHble B oTBETE
Bavt | Tun | 3HavyeHue | OnucaHue
0 u-8 - KOA KOMaHAbl MNaKeTHOro pexuma
(1,2,3,9 nnn 33)
Kogbl oLLnbok
Kop, OnucaHve
1 HEWN3BECTHbIN KOA OLMNOKK
5 HEeBEpHOE KONMMYeCTBO NPUHATLIX 6anT
7 BKIOYEHA 3almTa OT 3annucu
16 O0CTyN orpaHunyeH
109 | Ynpaenenue | [aHHble B 3anpoce
nakeTHbIM Bant | Tun | 3HadyeHue | OnucaHue
pexmmom 0 u-8 - KOO ynpaBrieHusi NakeTHbIM PEXUMOM
(0-BbIKN., 1-BKN.)
[aHHble B oTBETE
Bavt | Tun | 3HayeHne | OnucaHue
0 u-8 - KOL YnpaBrieHUsi NakeTHbIM PEXMMOM
(0-BbIKN., 1-BKI.)
Koabl owimnbok
Kog | Onucanune
1 HEeN3BECTHbIN KOA, OLUNOKN
5 HEBEPHOE KONMYEeCTBO NPUHATLIX GanTt
7 BKIKOYEHa 3almTa OT 3anucu
16 | gocTyn orpaHunyeH
182 | KoHndurypup | [aHHble B 3anpoce
OBaHue Bant | Tun 3HayeHne OnucaHue
ycTpowcTea 0 u-8 - Kog komaHabl kanubpoBkn
1 enum - He nmeeT 3Ha4eHus
2 enum - Kop eanHuvL namepeHus nep. kanuo.
3-6 float - 3HayveHve nepeMeHHon
[aHHble B oTBETE
bant | Tun 3HayeHne OnucaHune
0 u-8 - Kog komaHAabl kannubpoBkn
1 enum - Kog B 3anpoce
2 enum - Kop eanHuvL, namepeHus nep. kanmo.
3-6 float - 3HavyeHne nepeMeHHon
Koabl olimnbok
Koa OnucaHune
1 HenssecTHbIN Kog ownbku
5 HeBepHoe KONM4YeCcTBO NPUHATLIX GanT
7 BkntoyeHa 3awmTa oT 3anucu
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E.4 CtaTtychl ycTponcTea npuBeneHsl B Tabnuue E.2

Ta6bnuua E.2
3Ha4veHue OnucaHue

0x80 HewncnpaBHOCTb ycTponcTBa. YCTPONCTBO 06HapYXMo annapaTHyo oLwmnbKy
unu coom.

0x40 KoHdurypaumsi uameHeHa. Bbina BbIMOnHeHa KomMaHAa W3MEHEHUS unu
3anucu napaMmeTpa yCTponcTBa.

0x20 XonogHbin ctapT. MNMpousowwen c6ow No NMTaHWO Uy cOpoc yCTponcTea.

0x08 duKCUpoBaHHbLIN TOK B netne. Tok B netne 3adukcupoBaH Ha Tpebyemom
3Ha4YeHUN N He oTpaxaeT U3MEHEHWE NEePBUYHON NepeEMEHHON.
HacbilweHne TokoBoW neTnu. 3HayeHMe Toka B MneTne [AOCTUIMO CBOEro

0x04 BEPXHEro (MnM HWXHEro) npeaena n He MoxeT Bonblue yBenuuntbes (Mnu
YMEHbLUNTBLCS).

E.5 Tunbl gaHHbIX NpuBeadeHbl B Tabnuue E.3
Tabnuua E.3

O6o03Ha4yeHue TMNa OnucaHue TMNa

u-8, u-16, u-24 n

uenbin 6e33HaKOBbIN, YyKazaHHOW pa3psgHOCTH

T.4.
float dopmaT ¢ nnasatowlel 3anatow (4 6anta B popmate IEEE 754)
enum nepeyvcneHue

bits nocnepoBaTenbHOCTL GUTOB (chnaros)

ascii ctpoka Packed ASCII, ynakoBaHHas no 4 cumBona B Kaxable 3

banta
date 3 6anta gatbl (oeHb, mecsu, rog - 1900)
latin ISO Latin-1 (ISO 8859-1)
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E.6 OrpaHuyeHue gocTtyna K (oyHKUMSIM YTeHus/3anncu npueseaeHo B Tabnuue E.4.
30ecb 1 ganee npMMeHeHbl criegytoume 06o3HaYeHUs:

R — TOnbKO YTeHue;
RW — yTteHune/3annce;

M — ypoBeHb goctyna «lonb3oBaTenby;
A — ypoBeHb gocTyna «AgMUHUCTpaTop» (M3MEHEHNe napameTpoB);
B — BO3MOXHOCTb GNOKMPOBKN OT CMYYaNHOrO N3MEHEHUS.

Tabnuua E.4
Homep Hoctyn
DyHKLIN 0l a Onwncaxue dyHKUNM

0 + + CuunTaTtb YHUKanNbHLIN naeHTUdrKaTop

1 + + CunTtaTb NEpBUYHYIO NEPEMEHHYHO

2 + + CunTtaTbh TOK M NPOLEHT Ananas3oHa

3 + + CunTtaTbh TOK M 3HAYEHNS ANHAMNYECKNX NePEMEHHbIX

6 + + 3anucaTb agpec onpoca u pexumMm paboTbl TOKOBOW NeTNU

7 + + Cuntatb agpec onpoca n pexvmM paboTbl TOKOBOW NeTnu

8 + + CuntaTtb KnaccumkaLmio AMHaMUYECKUX NepeMeHHbIX

9 + + CunTtaTb NEepeMeHHbIE C UX CTAaTyCOM, eAMHMLLIaMU
M3MepeHusa u knaccudpmkaumen

11 + + CunTtaTb yHUKanbHbIA MAEHTUUKATOP, CBA3AHHbIV C
AaHHbIM TAroM

12 + + CuntaTb coobLieHne

13 + + CuwuTaTb Tar, onucaTtens 1 garty

14 + + CunTtatb MHOPMALMIO O YYBCTBUTENLHOM dNieMeHTe

15 + + CuutaTtb nHopmaumo 06 ycTponcrtae

16 + + Cuutatb HOMep uHanbLHOM cOopKU

17 + + 3anucaTb coobLleHne

18 + + Banwucartb Tar, onucaTens 1 aaty

19 - - 3anucatb Homep hrHanbHoOM coopku

20 + + CunTtaTtb ONMHHLIA Tar

21 + + CunTtaTbh yHUKanbHbIA M AEHTUUKATOP, CBA3AHHbIV C
OaHHBbIM T3roM

22 + + 3anuncaTb ONWHHBLINA Tar

33 + + CuuntaTtb NepemeHHble
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MpogomkeHune Tabnumubl E.4

Homep Hoctyn
Onwncaxue dyHKUMK
dyHKUMM n A
34 - + 3anncatb 3HauyeHne gemMndupoBaHns
35 - + 3anncatb 3Ha4yeHune guanasoHa
36 - + YcTaHoBUTL BepxHee 3HayYeHue auanasoHa
37 - + YCTaHOBUTb HMXXHEE 3HaYeHue ananasoHa
38 - + C6pocuTtb dnar nsmMeHeHust KoHdpurypauum
40 - + YcTaHoBka (OUKCMPOBAHHOIO TOKa
42 - + C6poc ycTporictea
43 - + YcTaHoBKa Hynsi NePBUYHON NEPEMEHHON
45 - + [MoacTponka Hyns TOKOBOW NeTnn
46 - + MoacTtporika macuTaba TOKOBOW NeTnm
51 + + 3anuncatb NPUCBOEHNS ANHAMWYECKUM NEPEMEHHBLIM
59 + + 3anucatb konnyecTeo npeambyn B oTBETE
71 + + BrnokvnpoBka yCcTponcTBa OT U3MEHEHUI
76 + + CuntaTtb cTaTyc 6NOKMPOBKN OT N3MEHEHNI
79 + + 3anucaTtb nepeMeHHyo
82 + + BbinonHuTh kannubposky
83 - + C6poc noacTponkm
105 + + CunTtaTb KOHMUrypaumo NakeTHOro pexuma
107 + + 3anuncatb NPUCBOEHWS NEPEMEHHBIM NAKETHOTO peXxuma
108 + + 3anucaTtb KOoMaHay NakeTHOro pexuma
109 + + YnpaBneHne nakeTHbIM PEXMMOM
182 - + BbInonHuTh KOHUIypUpOBaHNe yCTporcTea
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E.7 OnwucaHue BXOOHbIX NapaMeTpoB (YHKUMIA 3anucu/4TeHus,
orpaHuyeHune JocTyna npuBeaeHsl B Tabnvue E.5

nx Kogos M

Tabnuua E.5

Haumero- Hoeryn OnwucaHue napameTpa Kon
BaHue nliales napameTpa

VID R | R | + |WarotoButens yctponcTea 0x81

PID R | R + | Tun ycTponcTea 0x82

SN R | R + | CepuiiHbI HOMEpP YCTPOWCTBA 0x83

PREANSW |RW |RW | + |Yucno npeym0Oyn B oTBeTE 0x84

ALARMCUR | R |RW| + |[ABapuiHbIi TOK, MA 0x86

HO R |RW /| + |Ortctyn ot gHa pesepsyapa dO, Mm 0x87

H1 R |RW/| + |InybuHa norpyxeHus nonnaska d1, mm 0x88

DMPTIME R |RW| + |[lNocTosHHas BpemeHu gemndumpoBaHus (c) 0x89

LH R | R | + |lMoacTponka BepxHero npegena, M Ox8A

LL R R + |lNoacTpolika HWKHero npeaena, M 0x8B

LEVEL_20 R |RW| + |BepxHun npegen n3MepeHui, 0x8C

cooTtBeTcTBYyHOWMIA 20 MA, M
LEVEL_4 R |RW| + |HwxHun npeaen n3MepeHun, 0x8D
COOTBETCTBYOWMI 4 MA, M

SHORTADR [RW |RW | + |KopoTkuin agpec Ox8E

MODELOOP [RW |RW | + |Pexum TOKkoBOM NeTnu Ox8F

LOCK RW |RW | + |Crtatyc 61okupoBKu ycTporcTea 0x90

ERR R R + | Kopg owwimnbku 0x91

ERRTIME R |RW | + |TavmayT owumbKkn namepeHus ypoBHsi(c) 0x92

CURRENT_4 | R |RW/| + |Tok, cooTBeTcTBYHOWMI 4 MA, MA 0x93

CURRENT_2 | R |RW| + |Tok, cootBetcTBytowmii 20 MA, MA 0x94

0

CH R | R | + |BepxHssa kannbpoBoyHasi TOYKa, M 0xC9

CL R R + | HukHas kanmbpoBo4dHas Touka, M OxCA

R |RW| + |[OnuHa CTpyHbl, MM 0xDO

PASSWD1 - |RW| + |[lMaponb nepexoda K ypoBHIO agMUHUCTpaTopa OxF5

PASSWD2 - - + |lNaponb nepexoaa Kk ypoBHIO cynepBamnsepa OxF6
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E.8 OnuncaHue BxogHbIX napameTpoB yHKUMM Kannbpoeku (182), nx HAaMMeHOBaHMWS
W orpaHuyeHve JocTyna npveeaeHsl B Tabnuvue E.6

Tabnuua E.6
HaumeHosaH Roctyn
OnwucaHve napameTpa KoMaHAbl KanmbpoBku
ne n A
1 -+ MoacTponka NepBUYHON NEPEMEHHON B HWKHEWN KOHTPOMBHON
KannbpoBoYHoM Touke h_ (aHanor komaHabl 82)
2 -+ MoacTtponka nepBUYHON nepemMeHHon B BEPXHEN
KOHTPOJIbHOW KanmbpoBo4YHOM Touke h  (aHanor komaHabl 82)
3 -+ YCTaHOBUTb HWKHWUIA Mpeden U3MepeHun (HkHee 3HayeHue
AvanasoHa, cooTBeTCcTByloLWee 4 MA, aHanor komaHabl 37)
4 -+ YCTaHOBUTbL BEPXHWUIA Npeaern n3mepeHuin (BepxHee 3HavyeHue
AnanasoHa, cooTBeTcTBYlOWee 20 MA, aHanor komaHabl 36)
5 -+ Kannbposka LIAI TokoBOW netnu - yctaHoBka 4 MA (aHanor
KomaHabl 45)
6 -+ Kannbposka LIAI TokoBow netnu - yctaHoska 20 MA (ananor
KomaHabl 46)
7 -+ Cbpoc noAacTpoviku MepBUYHOW  MEepeMeHHon  (aHanor
KomaHabl 83)
230 lMepexon Ha ypoBeHb Nornb3oBaTens
231 Mepexon Ha ypoBeHb agMUHUCTpaTOpa
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[Ona sameTok

70
CEHC.407629.003P3



4l
CEHC.407629.003P3



000 HIMM «CEHCOP»
POCCWA, 442965, r. 3apeuHblii MeH3eHckon obnacTu, ala 737.
Ten./cpakc (8412) 65-21-00, (8412) 65-21-55.

Wam. 29.04.2024

CEHC.407629.003P3



