CUMAT 23

PacxoAomepbl SAEKTPOMArHUTHbIE

PYKOBOACTBO MO 3KCMAYQATALLUM
NMMEK.407111.010 PO

OKMNA-2
26.51.52.110 E


https://td-automatika.ru

CoaepxaHue

1 HasHa4eHUE M OBAQCTb MPUMEHEHMA...ccuvieeerieeiieeeeireeeeireeeiteeeeereeeereeeeveeas 5
2 TEXHUHECKME MAPOMETIOD ccciiiiieeeeririeeeeeririreeeertreeeeeassreeeeeassssreeessssseeesssssssseesens
2.1 OCHOBHBIE XOPOKTEPUCTUKM . evveeeeerieriereeerirereeeeisreeeeeassseeeeesssssreeesssssseesssssssseessns
2.2 AOMNOAHUTEAbHbIE MAPAMETPDI
2.3 YCAOBUA DKCTIAYATALLMM . ceeeeeeiirieeeeeinrreeeeesinreeeeeeesseeeeesssseeseesssseeesasssseeessennseeeens
2.4 TIOMEXOYCTOMHMBOCTD M MOMEXODIMMCCTUS...vvieeeerieenirreerireeernreeeireeesireeesnseseens
3 OcobeHHOCTH YyCTpOMCTBA M paboTbl npubopa
3.1 KOHCTRYKLUMA...vvveeeeiiiieeeeiiieee e
3.2 TPpUHUMN M3MEPEHUM. .....
3.3 POOOTA MPUOOPD T e eiiieeiiieeiiiie ettt eeiieeesveeeeiveeesevaeestbeeeseseeesaseeessseeesssesessaeessseennns
4 Mepbl H6e30nacHOCTH
5 YKA3QHUI MO YCTOHOBKE WM MOAKAIOHEHMUIO...
5.1 TPEOOBAHMUA K MOHTONKY ...uviieeuriieririeesireeeereeesseeesssesesssesesssesasssesssssssssssesssssessssses
5.2 BbIBOP MOAOKEHUA AMLLEBOM MAHEAM....cueveeeiiieeireeeireeesireeeeereeesereeeseseeenaseeenens
5.3 TpeBOoBAHMA K AAMHE MPAMBbIX YHOCTKOB
5.4 MOHTOX 3AEKTPOMArHUTHOrO CEHCOPA HA ObbekTe
5.5 DAEKTPUHECKME COCAMHEHM . ceeieuiiiiieeeeiiiieeeeeiiteeeeesatreeeseiarreeesenanseeesennsaeeeeeas
6 OpraHbl YNPABAEHUS W OTODPAXKEHMUS..........
6.1 KHOMKM AMLLEBOM MAHEAM...................
6.2 CBETOAMOAHBIN MHAMKATOP..............
6.3 CUMBOABHbIM XK-MHAMKATOP
7  TIOATOTOBKO K PABOTE HA OBDBEKTE.....eiiiiiiiiieeeirieeeirieesieeesireeesereeessseeeseneens
7.1 TlpoBHOE BKAIOYEHME PACXOAOMEPT
7.2 30BOACKME YCTAHOBKM MOPOMETIDOB...ueeiiereeeiiiiereeesireeeeeanssreeeeessssraeeeesssnseeeens
7.3 PaABOUMM PEXMM U MEHIO HOCTPOMKM . .uvieeerieeiireerireeaeireeesseeeseseeesssesessseeeseseeas
7.4 AMCTOHUMOHHBINA KOHTPOAD MOPROMETPOB. ...viieeiiieeireeeeereeesireeesireeessreeessseeeseneeas
7.5 VAEHTUDUKALMA BCTPOEHHOTO B 3AEKTPOHHbIM OAOK MO K CcpeacTsa
BOLLLMATBI ettt ettt ettt ettt ettt ettt e ittt ettt e bt e e bttt e bt e bt e e bt e e e bt e e e bbeeenbeeeabaeas
8  BKcnayaraums pacxoaomepa
8.1 OOLLUNE CBEAEHUA. .ccuvieiieiieeeeeiiesiee et
8.2 TexHumyeckoe OBCAYXMBAHWE W MOBEPKA
8.3 MeTOAbl YCTPAHEHMS MPOBAEM....cvvieeniiieeiiieeiieeeiieeeiteeetaeesreeesaaeesaseeeeaseeenans
D KOMIMACKTHOCTD. ¢eeeuttteeittee ettt e ettt sitt e ettt e ettt st e e sabe e e ebeeeesabeeesateesbbeeebbeeesaeesanaeas
0 MapPKMPOBKA, MAOMOUPOBAHME M YMOAKOBKA..
1 TPOHCMOPTUPOBAHME M XPOHEHME .. .eeieeeniiireeeeeiiieeeeeniireeeeesirareeseesrneeesseenees
2 TOPOHTUM MBTOTOBUTEA . cc.uevvieeeeeiiieeeeeriieeeeesntreeeesasssseeessasssseeessasssseeessssssseeseenes
3
4

Pecypc u Cpok CAyXObi..................
14 CaeaeHua 00 yTUAM3ALLMM
MPUAOXEHME A YCAOBHOE OBO3HAYEHME AAS KOAQ 3AKA3A

MPUAOXEHME B TaBapUTHbIE M YCTAHOBOYHBIE PA3ZMEPDL...uvieeeiveeeireeeereeeereans
MNMPUAOXEHME B AMANA30HbI M3MEPEHMI OObEMHOIO PACXOAQ XMAKOCTM.....66
MPUAOXKEHME T TTOAKAIOYEHUS DAEKTPUHECKMX LLEMEM.uuvriieeiiieeiieeeireeeevee e 75
NMPUAOXEHME A Koabl OLLMOOK NMpu paBOTE PACXOAOMEPR .. .vvieeeerieeneveaenernns 82
2
Pacxopomeps! anexrpomarkuTHbie GUMAT 23. PykosoncTso no akenayaraum BHewHMit BA, KOMINEKTALWA 1/ WA TEXHAYECKIE XaDaKTEPHCTUKM NPOAYKLIAN MOTYT BbIT U3MEHEHbI

www.geolink.ru 6e3
Jlata27.10.2025 ©2025 000 «leonuHk Hoiotex>




MPUAOXEHME E MEHIO HOCTPOMKU PACXOAOMER .. evvieenerieenireeeireeeereeessseeeseveeas 83

MPUAOXKEHME XK KOHTPOAb M M3MEHEHME HOCTPOEK  ...eieirieriieeeiieeeiieeeiieesieeens 89
NMPUAOXEHME N MapameTpsbl paboTbl MHTEpdpenca RS-485.........cccevveeeieeenen. 90
MNMPUAOXEHME K MapameTpbl paboTsl MHTepdpernCa HART ..o 21
MNMPUAOXEHME A OBecnedeHme B3PbIBO3ALLMLLLEHHOCT . .ecuueerieeereeieeriresreeieeens 97
MNMPUAOXEHME M HepTtexun cpeAcTs 06eCcneqeHms B3PbIBO3ALLMTb...c.eerveeneeens.. 99
MNMPUAOXEHME O KpOHLUTEMH AAS KPENAEHMS Db PA3AEABHOM BEPCUM,
B3PbIBO3ALLMLLIEHHOTO MCMOAHEHMA M MCNOAHEHUA DB IP67 . i 105
MPUAOXEHWME M PyHKuMI EPD 0BGHAPY>XEHME MYCTOM TPYObL...cccvveeeereeeiree e 106
3
Pacxonomeps! anektpomartiTHbie CAMAT 23. PykoBoacTso no skenyaratim. BHewHvi Bif, whn @PAKTEPUCTHKI MOJLYKLIMM MOTYT BbiTb M3MEHEHb!

www.geolink.ru npou 663
Jlara 27.10.2025. ©2025 000 «leonuHk Holoex»




Hacrosuiee pykoBOACTBO MO 3KCMAYATALMM PACMIPOCTPAHIETCS HA
Pacxoaomepbl aAaekTpomardHutHble CUMAT 23 (Aanee — pacCxoAOMep,
NPMOOP, U3AEAME) N COAEPXUT TEXHUYECKME XAPAKTEPUCTUKM, ONUCAHME
PABOThl M CBEAEHMS AAR O3HOKOMAEHUS OBCAYXKMBAOLLLETO MEPCOHAAA C
OCHOBHbIMM MPABUACMM EFO SKCTMAYATALMM.

Pacxoaomepbl M3rOTABAMBAIOTCA MO  TEXHUYECKMM  YCAOBMAM
MMEK.407111.010 TY B OOLLIEMPOMbILLAEHHOM MAM B3PbIBOOE3OMNACHOM BA-
PUAHTE AAS PA3HBIX TUMOPA3MEPOB TPYOOMPOBOAOB U YCAOBMIM SKCMAYATA-
UMK, OTAMHAIOTCS KOHCTPYKLMEN KOPMYCOB (B KOMMOKTHOM, PO3AEABHOM
MAN KOMBOUHMPOBAHHOM UCMOAHEHMM) M PIAOM APYTMX MAPAMETPOB. MH-
doopmaLmi 06 MCMOAHEHMM YKA3AHA B KOAE YCAOBHOTO OB03HAYEHM, Mpu-
AOXKEHME A.

KOHCTPYKUMA COCTOMUT M3 MPOTOYHOM YACTU (BBIMOAHEHHOTO HAO OCHOBE
SAEKTPOMOATHUTHOTO CEHCOPA), M SAEKTPOHHOTO 6AOKAa, obecneymBatoLLLe-
ro o6paboTKy MOAYYEHHOM MHAPOPMALMKM. TABAPUTHLIE M YCTAHOBOYHbIE
PA3MEPLI KOMMOHEHTOB MPUBEAEHDI B [TPMAOXKEHMM b.

B3pbiBOBE30MACHbIE PACXOAOMEPDI MMEIOT KOMOUHMPOBAHHDIM BUA B3DbI-
BO3ALLMTbI: MCKPOBOE30MACHbIE SAEKTPUYECKME LEenmM YPoBHS «ian no FTOCT
31610.11 v B3pbIBOHENPOHMLLaEMBbIE OOOAOHKM «dy no TOCT IEC 60079-1.

B cootBeTcTBUM C KAQCcHdomkaumen no FOCT P 52931, paCXOAOMEDPSI:

— MO BMAY UCMOAB3YEMOM SHEPTUM OTHOCHTCS K DAEKTPUHECKUM NMPUOOPAM;
— MPEAHA3HAYEHbI AAT MHADOPMALLMOHHOWM CBA3M C ARYTMAMM YCTPOMCTBOMU;
— MO YCTOMYMBOCTM K BOZAEMCTBUIO OTMOCHDEPHOTO AQBAEHMS

COOTBETCTBYIOT rpynne P1;

— MO YCTOMYMBOCTU K BO3AEMCTBMIO BUOPALLMM OTHOCATCS K rpynne N2.

Aanee B TEKCTE UCMOAB3YIOTCS COKPALLLEHMS:

ACY TN - ABTOMATUIMPOBAHHAA CUCTEMA YMPABAEHMS
TEXHOAOTMYECKMM MPOLLECCOM.

ALN - QHOAOTO-LIMADPOBOU MPEOBPA3OBATEAD.

BMU - BEPXHWM MPEAEA M3MEPEHUI.

Ay (MAM Dn) — AMOMETP YCAOBHOTO MPOXOAQ KAHAAQ TPYOONPOBOAQ C
YCTOHOBAEHHbIAM 4YBCTBUTEABHBIM DAEMEHTOM — CEHCOPOM.

AU - AMQAMA30H U3MEPEHMIN PACXOAOMEPA.

nK - MEPCOHAAbHBIN KOMMbIOTEP (IBM-COBMECTHMbIN).

no - NPOrpAMMHOe obecnedeHme.

nne - MEPBUYHbIM NPEe0BPA30BATEAb PACXOAJ.

3b - OAEKTPOHHbIN BAOK (MPEeoBpAa3syeT CUTHAABI OT CEHCOPA M
06pabAThIBAET MX MO 30AQHHOM MPOrPAMME).

AC - NnepeMEHHbIN TOK.

DC - MOCTOSHHbIM TOK.

Q - M3IMEPEHHOE 3HaYEHME OOBEMHOIO PACXOAQ.

Q - Q=3 Q,;, — MEPEXOAHOM PACXOA.

Q - HOMMHAABHOE 3HAYEHME OBLEMHOTO PACXOAQ.

Q - MOKCHMOABHOE 3HAYEHME M3MEPEHMS OBBEMHOTO
[PACXOAQ COTAQCHO MACMOPTY.

Q - MUHMMAABHOE 3HOYEHME M3MEPEHMA OOBEMHOTO PACXOAQ.

\%

- 0BbEM MPOLLIEALLIEM XXMAKOCTH YEPES CEYEHME TPYDOMPOBOAC.
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Ha3HayeHue u 06AACTb NPUMEHEHMUS

Pacxoaomep nNpeAHA3HAYEH AAS TEXHUYECKOTO M KOMMEPHECKOTO y4eTa
CpeAHero o6beMHOro pacxoAad (Q) n obbvema (V) XXMAKOCTU, MPOXOAALLLEN
4yepe3 CEHCOP B MPIMOM U/MAKM OBPATHOM HAMPABAEHMM, OOECTIEYMBAS:

— OTOOPAXKEHUE PE3YABTATOB UIMEPEHUM B LMADPOBOM BMAE HO XK-MHAM-
Katope;

— BeAeHUne XypHAAd M3MepeHl/ll;l B 3HepFOHe3OBMCMMOI;I NAaMATH;

— Nepeaqyy M3MEPEHHOTO 3HAYEHWS B BUAE HOPMMUPOBAHHBIX BbIXOAHBIX
SAEKTPUYECKMX CUTHAAOB: MMMYABCHOTO, YacToTHOro (0,1...3000 I'w), Toko-
BOro (4...20 MA);

— NEpPeAayY M3IMEPSIEMbIX BEAMYMH M APXMBHBIX AQHHbIX MO MHTEPJDEMCAM
RS-485 man Ethernet BHeLLHKMM cuctemam ACY TI1;

—nepeAayy AOHHbIX MO CTAHAQPTHBIM LLMAOPOBLIM MHTEPADENCAM UAM PO-
AMOKQHOAY.

Pacxoaomep cooTtsetcTByeT TpebosaHusm FTOCT P 52931, TP TC 004/2011
«O 6e30MNaCHOCTU HUM3KOBOABTHOTO 0B0pYyAOBAHMSY, TP TC 020/2011 «DAek-
TPOMATHUTHAS COBMECTUMOCTb TEXHMYECKMX CpeAcTBy, TP TC 032/2013 «O
6e30nacHOCTH 0O0PYAOBAHUS, PABOTAIOLLLETO MOA M3ObITOYHbIM ACBAEHU-
emy, TOCT 28723, TOCT P M3K 61326-1.

Pacxoaomepsl BO B3pbIBOOE3ONACHOM MCMOAHEHMN AOMOAHUTEABHO COOT-
BeTcTBYtOT TPEOOBaHMIM TP TC 012/2011 «O 6e30nacHOCTM 0OOPYAOBAHMS
AAS PABOTHI BO B3PbIBOOMACHBIX CPEATXY.

OBAACTb MPUMEHEHMS — HO YCTAHOBKAX M OOBEKTAX TEMAOSHEPTETUYECKO-
rO KOMMAEKCA, B XMAULLHO-KOMMYHOABHOM XO39MCTBE, BOAOTMOATOTOBKE,
BOAOCHOOXEHUM, METAAAYPIUM, LLEAAKOAO3HO-OYMOXKHOM, XMMHYECKOM U
APYMUX OTPACAIX MOOMbILLAEHHOCTU.

TexHu4yeckue napameTpbl

OCHOBHbIe XAPAKTEPUCTUKH

AOMYCTUMbIN AMAMETP YCAOBHOTO MPOXOAC (AY) M3MEPUTEABHOTO YHOCTKA
TPYOONPOBOAC CEHCOPA 3ABUCHUT OT TMMNA MPUCOEANHEHUS:
— OACHLLEBOE COEAMHEHUE OT 2 A0 1600 mm;
— coeamHeHue 6e3 PAaHLEB (CIHABMY) oT 2 A0 200 MM ;
— MoAoHHad ramka DINT1851 (rurverudeckoe ncnoaHerue) ot 10 A0 150 man;
— pe3bboBOE COEAMHEHUE OT 2 A0 8 MM, 15 1 25 mm;
— NEPEXOAHMK AA LUACHTQ (EACHKA) OT 2 AO 8 MM, 151 25 mm.

AMHAMMYECKMM AMAMA30H U3MEPEHMUI PACXOAC XKMAKOCTU M MOTPELLHOCTU
M3MEPEHUI 30BUCAT OT KAQCCO TOYHOCTM MUCMOAHeHMs (A, Al, B, B1, C,
C1, D, D1). OCHOBHble METPOAOIMYECKME MAPAMETPbI PACXOAOMEPOB
nPUBEAEHSBI B TABAMLE 2.1 1 [TpUuAOXKEHMM B.
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2.1.3 MHQOOPMALMOHHBIE  BbIXOABI  PACXOAOMEPA  MMEIOT  MAPAMETPDI,
yKQ3AHHble B TaBAMLE 2.2.

Tabamua 2.1
MeTpoAoruyeckue napameTpbl

3Ha4YeHUe AAS KAOCCA TOYHOCTHU
HaumeHoBaHMe xapakTepUCTUKK
A (A1) B (B1) c(c1) D (D1)
OT5A0 | OT2A0 | OT2A0 | OT2A0
AMameTp YCAOBHOTO Npoxoad (Ay) 1600 1600 1000 1000
AVMHOMMYECKMIM AMAMOA30H PACXOAOB 1:250 1125 1:62.5 1:30
P (1:200) (1:100) (1:50) (1:25)
MpeaeAbl AOMyCKAEeMOM, MPUBEAEHHOM K
NEePEexoAHOMY PACXOAY, MOTPELLHOCTM M3Me-
PEHNM OOBEMHOTO PACXOAQ B AMAMA3OHAX
pacxoaos, %:  Q_, <Q<Q" kS 0,5 +0,25 +0,2
Q,,;SQ<Q, AAT PACXOAOMEPOB C Ay OT
2 A0 8 MM +1 +0,5 +0,3 +0,25
Q,,;SQ<Q, MPU MMUTALMOHHON
nosepke? ¢ «MoTok-Ty +] +0,6 +0,5 +0,5
Q,,,SQ<Q, MTPU MMUTALUMOHHOM
nosepke? c «KApTYEK) +] +0,75 +0,75 +0,75
MpeAeAbl AOMYCKAEMOM OTHOCUTEABHOM
NOrPELHOCTU M3MEPEHMIM OBBEMHOTO pac-
XOAQ M OObEMA, B AMAMA3OHAX PACXOAOB, %:
Q=Q=Q, 2 +1 +0,5 +0,25 +0,2
QEQ=Q,,,, AA PACXOAOMEPOB C Ay OT
2 AO 8 MM +1 +0,5 +0,3 +0,25
QEQ=Q,, MPY UMUTALMOHHOM
nosepke? ¢ «MoTok-Ty +] +0,6 +0,5 +0,5
QEQ=Q, , MPU MMUTALMOHHOM
nosepke? ¢ «KApTIEK) +] +0,75 +0,75 +0,75
AVIOMO30H M3MEPEHMIN OBBEMHOTO POCXOAD, M3/4 o1 0,0011 A0 90477.9
Pabo4mit AMANA30H YOCTOTHOTO BbIXOAQ, L o1 0,1 A0 3000
MpeAeAbl AOMYCKAEMOM OTHOCUTEAbHOM MO-
rPELUHOCTM BOCMPOM3IBEAEHMS 3HAYEHMS OOb- +0,05
EMHOro PACXOAQ MO YACTOTHOMY BbIXOAY, %
BbIXOAHOM TOKOBbIM CUTHAA, MA oT 4 p0 20
MpeaeAbl AOMYCKAEMOM NMPUBEAEHHOM K AMA-
MA30HY TOKOBOTO BbIXOAQ MOTPELLIHOCTU Npeob- +0,5
Pa30BAHMA OObEMHOIO PACXOAQ B TOKOBbIN +0,05 (onums)
BbIXOAHOM CUTHAA, %

Mpumedarmd: 1) Q, — nepexoaHom pacxoa, Q, = 3:Q, .
2) UMUTALIMOHHAOS MOBEPKA MOXKET MPUMEHSTECA AAT PACXOAOMEPOB C Ay 20 Mm 1 BoAee;
3) Q,,, — 3HOYEHME MAKCMMAABHOTO PACXOAQ, YKA3AHO B P3 1 nacnopte pacxoaomepa.
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napameprl MHdJOpMGUMOHHhIX BbIXOAOB

Tabamua 2.2

UmnyAbcHbIN Bbixoa, (Digital Out):

MAaCCHBHbBIM TDAH3UCTOPHbBIM KAIOY (OTKPbBITBIM KOAAEK-
TOP) C AOMYCTUMOM HATPY3KOM

He Boaee 25 B / 50 MA

MAKCUMMAABHAR YOCTOTA CAEAOBOHMUS MMIYAbCOB

He BoAaee 50 umn./c

AAUTEABHOCTH MMIMYABCO

ot1 20 A0 500 mc

Bec mmnyabca A0 2500 A
AAVMHQ KOBEAS AMHUU CBA3M He 6oaee 1200 m
FOAbBOHMYECKAS M30AILMA Lienen ecTb (500 B)

COnpOTUBAEHUE M3OAILMM

He meHee 40 MOm

YacToTHbIN Bbixo, (Digital Out):

MaCCUBHBIM TPAH3UCTOPHBIM KAIOY (OTKPbITBIM KOAAEK-
TOP) C AOMYCTUMOM HATPY3KOM

He 6boaee 25 B / 50 mMA

4acCTOTA CMIHOAQ B AMAMA30HE 0,1...3000 I'y,
AAMHQO KABEAS AMHUM CBA3M He 6oaee 1200 m
FOABBOHMYECKAS M30AILMA Lienen ecTb (500 B)

COnpOTUBAEHUE M30AILMM

He meHee 40 MOm

AHOAOroBbINM TOKOBbIN BbiXoA (Analog Out):

AMANA30H CUIHAAQ (AMHEMHO BO3PACTAET NPU yBE-
AMHEHMU PACXO0AQ)

4...20 MA
(2-NpOBOAHbINM)

Tun pa®oTbl BbIXOAQ (BBIOOP MO 3aKA3Y)

QKTMBHbBIN MAM
MACCUBHBIM

HanpsaxeHne BHELLUHEro NMTaHms TOKOBOW METAU AAS
MACCKMBHOIO BbIXOAQ

o1 12 A0 30 B (DC)

ConpoTUBAEHME HArPY3KM* AO 250 Om
AAVMHQO KOBEAS AMHMM CBA3M He 6oaee 3000 m
[aAbBAHUMYECKAS M3OAALLMS LLeNeEN ecTb (500 B)

CONPOTUBAEHUE M3OAILMM

He meHee 40 MOm

UHTepdeic HART (onuus AAa Bbixoaa Analog Out):

HanpaxeHne BHEeLLHEro NMTaHms TOKOBOW METAU AAS
MACCKMBHOIO BbIXOAQ

o1 24 A0 36 B (DC)

MpPOTOKOA NepeAay AQHHbIX

HART Bepcua He
meHee 7

CKOpOCTb OOMEHA AQHHBIMM

1200 6ut/c

AAVMHQ KOBEAS AMHUMK CBA3M

He 6oaee 1500 m

P: CUMAT 23. P 1}
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MpoaAoAXeHWe TABAMLI 2.2

UHTepdemc RS-485:

[MPOTOKOA NepeAa M AQHHbIX Modbus RTU
CKOpOCTb OBMEHA AQHHbIMM 2600. 19200, 38400
éut/c
AAVMHA KOBEA AMHWUK CBA3M He Boaee 1200 m
TOABBOHMYECKAS M3OAILLMS LLenen ecTb (500 B)
COnNpOTUBAEHME M3OAILMU, HE MEHEE 40 MOM
UHTepdemc Ethernet 100Base-T (onuus):
[MPOTOKOA NepeAa M AQHHbIX Modbus TCP/IP
CKOpOCTb OOBMEHA AQHHbIMM 100 MBut/c
AAVMHA KOBEAR AMHWUK CBA3U He 6oaee 100 m
[QABBOHMYECKAS U30AALMS LLenen ecTb (500 B)
COonpOTHMBAEHUE U3OAILLMM He meHee 40 MOm

* MK HOAMYUK UHTepdbenca HART CONPOTUBAEHME HATPY3KM B LLEMU HEe MeHee
250 Om.

MpumeyaHue — 3Ha4eHNE CONPOTUBAEHMS U3OAILMIM YKA3AHO B HOPMAAbHbIX
YCAOBMAX: TEMMNEPATYPA OKPYXKAIOLLLETO BO3AYXA (20 £5) °C, OTHOCUTEAbHAOS
BACKHOCTb He 6oaee 80 %.

AONOAHUTEAbHbIE napameTpbl

Ha AMLLEBOM MAHEAM SAEKTPOHHOTO BAOKA PACMOAOXKEH MHAMKATOP M NATh
KHOMOK YMPOBAEHMS, — HO3HAYEHME BCEX DAEMEHTOB YKA3AHO B pasaeAe 6 (B
KOMMNOKTHOM (Onuus "KA") u pasaeAbHOM MCNoAHeHMM (Onuus "P7", "PA")
AMLLEBAS MOHEAb BHYTPM KOPMYyCA MOXET MOBOPAYMBATLCH HA 360°, npwm
3TOM HEAb34 MPUAATATb YCUAMIM, YTOObBI MCKAIOYUTE OOPBIB COEAMHUTEABHbIX
MPOBOAOB OT MNEPEKPYYMBAHMS). B KOMNAKTHOM ucnoAHeHuu (Onumm
"KM", "KH") u pasaeAbHOM ucnoaHenum (Onuum "P5", "P8", "PM", "PH", "PP")
AULLEBAS NAHEAb HE MOBOPA4YUBAETCH.

MMTAHME PACXOAOMEPA OCYLLLECTBAIETCH, B 3ABUCUMOCTH OT
MCMOAHEHMS:

— OT MOCTOSHHOTO TOKQ HAMPSXXeHUeM OT 12 A0 48 B (HOMMHAABHOE 24 B);
— OT CETM NepeMeHHOoro Toka Yactotom 50/60 I, ¢ HanpskeHnem ot 110 A0
250 B (HommHaAbHOE 220 B).

MNoTpebAseMaAs MOLLLHOCTb, He Boaee 9 B-A (9 BT — AA9 MOCTOSHHOrO TOKQ).

MNapameTpbl KOHCTPYKLMM PACXOAOMEPA YKA3AHbI B TABAMLLE 2.3.

3KCI‘I/\VOTOLLI/IOHHbIe XAPAKTEPUCTUKM  PpACXOAOMEPA TMNPUBEAEHbI B
TabAMLE 2.4.
8
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Tabamua 2.3

OCHOBHble NAPAMETPbI KOHCTPYKLUU

HaumeHoBaHue

3HavyeHue (cBoMcTBA)

MCMOAHEHWE KOHCTPYKLMM:
— KOMMNAKTHOE

— PJd3AEeAbHOE

- KOM6MHVIDOBOHHOG

ceHcop 1 Db obbeAMHEHbI B OAHOM Kopryce

CEHCOP 1 DAEKTPOHHbIM BAOK (3b) coeaAmHsIoT-
cs KabeArem AAMHOM A0 200 m

ceHcop 1 Db coeanHaIOTCa KOBEAEM AAMHOM
A0 1200 m

MexaHuyeckoe coeanHeHue
CEeHCOopA K TPYOOMNPOBOAY
(MpwmaoxeHue b)

doraHUeBoEe

6e3 PAQHLLEB (TMNA CIHABMY)

MOAOYHQS ramKa

pe3bboBOe COeAnHEHNE

NEPEXOAHUK AAS LUACHTQ (EAOHKAN

DAeKTpUYeckme
NPUCOEAMHEHMS

KaBeAbHbIE BBOAbI

KoHTakTMpytoLLme co cpeaom
4acTm

PYTEPOBKA U SAEKTPOAbI CEHCOPA

MaTepran dpyTepoBKkm
ceHcopa (BbIGop No 3anpocy)

TBEpPAQs pesmHa (-20...+80 °C)

noAUTeTpadTOP3TMAEH (PTFE -40...+150 °C)

noandoeHmAcyAbdoma PPS (-20...+220 °C)

TedpAoH PFA (-40...+180 °C)

noanypetaH PU (-60...+80 °C)

doTOPITUAEHNPONMAEH FEP (F46)
(-40...+120 °C)

MaTtepran 3AEKTPOAOB CEH-
copa (apyrMe maTepmansl no
3aKa3y)

Hep>kaBetoLLLas cTaab 03X17H14M3

TUTAH

TAHTAA

NAQTMHA

XACTEAAOM

KapOBMA BOALOPAMA

CreneHb 3aLLMTbl KOMMOHEHTOB
coraacHo FOCT 14254-2015

AAS KOMMOKTHOTO MCMOAHEHMS: IP65/67

AAS PA3AEABHOTO 1 KOMBUHUPOBAHHOTO
MCMNOAHEHMIM:

a) DAEKTPOHHbIN BAOK: IP65;

6) ceHcop: IP65/67/68

AAS TUTMEHMYECKOTO MCNOAHEHUS: IP65/67/68

Pacxonomepsl anektpoMariuTHble CAMAT 23. PykooacTso no skenyaratim.
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MpoaoAaxeHUe TabAMLbI 2.3

HaumeHoBaHKue 3Ha4yeHue (cBoKcTBA)

a) ceHcop: 1Ex dbia IC T6...T4 Gb X;
6) 3b: 1Ex db [ia] IC T6 Gb X

B3pbIBO3ALLMTA EX-MCMOAHEHMS

FraGapuUTHbIE PA3MEDPDI

V npuBeAeHb! B NPUAOXKEHMM b
MCMOAHEHMI

a) ceHcop: oT 2 A0 1200 kr (3aBmcKHT OT Ay);

0) 26:
He Boaee 3,5 Kr (KOMMOAKTHOTO MCMOAH. 1);
He BoAee 2 Kr (KOMMAKTHOrO MCMOAHEHMS 2)

Macca KOMMOHEHTOB

Tabanua 2.4
OKCNAYATALUOHHbIE XAPAKTEPUCTUKHU

HaumeHosaHue 3HavyeHue (cBoMcTBA)
Mpgmble yHacTkum TPYOOMNPOBOAC AAF MOAKAIO- | — HO BXOAE CEHCOPA 5XAy
YEeHMI CEHCOPA PACXOAOMEPA (OT CEPEAMHBDI
CeHCOpCI), HEe meHee — HA BbIXOAE CEHCOpPda 3XAy
Pexxum paboTbl HENPEPbIBHbIM
Bpems BkAlOYEHMS 5c

Bpemsa YCTAHOBAEHMS PABOYETO PEXMMA
MOCAE BKAKOYEHMS

He 6oaee 15 MUH

MHAMKALMS M3MEPUTEABHOM MHADOPMALLUM U
A b P cpopmatl 2 CTPOKM MO 16 CUMBOAOB

COOBLLLeHMIN*
MHTEPBAA CYUTLIBAHMA HO MHAMKATOPE ro0l15c
BubpocTtomnkocTts no FTOCT P 52931 rpynna N2**

BrBpPOYyCTOMYMBOCTb B TOAHCMOPTHOM TAPE MO
FOCT P 52931

* OTOBPAXKAET 3HAYEHMI OOBEMHOIO PACXOAQ, HOKOMAEHHOTO OObEMA B OOOUX
HONPABAEHMAX 1 3HAYEHNE BAAQHCA PACXOAOB, AUATHOCTMYECKME COODLLIEHN: B
BUAE KOAC OLLIMOKM (MpraoxkeHme A) n meHIo HaCTPOMKK (MpuaoxeHue E).

** Bubpaums B amanasoHe ot 10 A0 55 'l ¢ amnamtyaon A0 0,35 mm.

roynna F3

YcAoBUSA IKCNAyATALUMU

Usmepsemas cpeaa:

— BAEKTPOMPOBOAILLIME XXMAKOCTU C MUHUMOABHOM MPOBOAMMOCTBIO 5
MKCM/CM (AN AEMUMHEPAAM3OBAHHOM BOAbI 20 MKCM/CM): MUTbEBOH,
TEXHMYECKAS M TEMNAOUKALMOHHAS BOAQ, CTOYHbIE BOAbI, PA3AMYHBIE
BOAHbBIE PACTBOPbI, MULLLEBBIE MPOAYKTbI, MYyAbMbl M AHAAOTMYHBIE CMECH;

— COAEPXAHME TBEPAbLIX YACTULL MO macce He 0b6oaee 50 % (6es
KPUCTAAAMIYIOLLIMXCS MPUMECEM), B 3ABUCUMOCTU OT COCTABA TBEPAbIX
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4OCTULL, MATEPUAAT GOYTEPOBKM MU DAEKTPOAOB CEHCOPQ;
— AMANA30H Paboymx ckopocTten notoka ot 0,05 Ao 12,5 m/c;
— paboyee aAaBaeHMEe He Boaee 10 MIa;

— B 3CBMCMMOCTM OT MATEPUAAA CDYTEPOBKM CEHCOPd, TeMMepdaTypd
paboyeir XMakocTtn o1 -60 Ao +180 °C;

— AAS B3PbIBO3ALLMLLIEHHOTO MCMOAHEHM TEMMEPATYPHbIM AMAMNA30H
COTAQCHO YPOBHIO B3PbIBO3ALLMTLI, YKAZAHHOMY B TABAMLLE 2.5.

Tabamua 2.5

TeMHepaTyprlﬁ AUANA30H M3MepﬂeMOﬁ CpeAbl B 3ABUCUMOCTU OT
YPOBHSA B3PbIBO3ALLLUTbI pacXxoAomepd B UHTErPAAbHOM UCMOAHEHUU

Ex-mapkupoBka T4 5 Té
1Exdb IIC T6...T4 Gb X -60...+125°C -60...+90 °C -60...+75°C

PaGouune ycaoBus:

- B3pb|BO6e3OHOCHbIe M B3PObIBOOMNACHbIE 30HbI 6e3 ArpecCcmBHbIX NAPLOB U
ra3os;

— atmocdoepHoe AaBAaeHMe oT 84 Ao 106,7 klMa (o1 630 Ao 800 Mm pT. CT.),
4YTO COOTBETCTBYET BbICOTE HAA YPOBHEM MOPS HE Boaee 1000 m;

— OTHOCUTEABHAOS BACXKHOCTb BO3AYXA MU Temnepartype +35 °C, He Boaee:
98 %, 6€3 KOHAEHCALMM BACTH;

— TEMNEPATYPA OKPY>KAIOLLLETO BO3AYXA AAS MCMOAHEHMS:
* KOMMAKTHOE (CeHcop + 3b) M KOMBUHUPOBAHHOE:

ot -60 A0 +75 °C;

* PA3AEABHOE: ) CEeHCOop ot -60 a0 +80 °C;

0) Ob ot -20 A0 +50 °C;

— Y B3PbIBO3ALLUMLLEHHOIO PACXOAOMEPA TEMMNEPATYPA OKPYXKAOLLLETO
BO3AYXO AAS MHTEINPOABHOTO M PA3AEABHOTO MCMOAHEHMA YKA3QHbI B
TabAmLE 2.6.

Tabamua 2.6
TemMnepaTypHbIi AUANA3OH B 3ABUCUMOCTHU OT YPOBHS B3PbIBO3ALLUTDI
Ex-mapkupoBka T4 T5 Té

1Ex db ia lIC T6...T4 Gb X (mepBHyHbIn

Npeobpa3oBATEAb / PA3AEABHOE -40...+80 °C | -40...+80°C | -40...+75°C
MCMOAHEHWE)

1Ex db [ia] IC Té Gb X (3AeKTPOHHbIM

npeobpa30oBATEAb / PA3AEABHOE - - -40...+75°C
MCMNOAHEHMWE)

1Ex db IIC T6...T4 Gb X (MHTerpaabHoe 40, +80°C | -40.. +80°C | -40.. +75°C
UCMNOAHEHME)

11

P 30K CUMAT 23. P, no BHeWHviA BUA, KOMINEKTALIVS /1AM TEXHUIECKUE XapaKTEPUCTVKM MPOAYKLMA MOTYT BbiTb H3MEHEHbI
www.geolink.ru 6e3
Jlata27.10.2025, ©2025 000 «Teonmuk Hplotek»




24

PacxoAOMeEpPbI B3PbIBO3ALLLULLLEHHOTO MCMOAHEHWE MOTYT YCTOHOBAMBATLCA
BO B3PbIBOOMACHbIX 30HAX MOMELLLEHUIN M HAPY>XHbBIX YCTAHOBOK B-l 1 B-ll
TEMMEPATYPHbIX KAQCCOB T4...T6 COrAQCHO OOLLUMM  HOPMATMBHBIM
AOKYMEHTAM, PETAAMEHTUPYIOLLIUM MPUMEHEHUE DAEKTPOOOOPYAOBOHMS
BO B3PbIBOOMACHbBIX YCAOBMSIX.

HopMaAbHble yCAOBMS:
— TemMnepaTypa OKPYXatoLLLEro BO3AYXa +(20 +5) °C;
— TeMnepaTypa nimepsemon cpeasl +(20 £5) °C;

— OTHOCWTEABHAS BACGXKHOCTb BO3AYXA OT 45 A0 80 %, 6e3 KOHAEHCALMM
BAQITA;

— atmocdepHoe aAaBaeHue ot 84 A0 106,4 klMa (o1 630 A0 800 mm prT. CT.).

"OMeXOYCTOﬁ"IMBOCTb U noMmexoammccusa

Mo yCTOMYMBOCTM K BOZAEMCTBMIO MHAYCTPUOABHBIX POAMOMOMEX PACXOAO-
MEP COOTBETCTBYET KPUTEPMIO KAYECTBA CPYHKLMOHMPOBAHMA A no TOCT P
M3K 61326-1.

MO YPOBHIO M3AYHEHUS PAAMONOMEX (MOMEXOIMMUCCUM) PACXOAOMEP CO-
OTBETCTBYET HOPAMOM, YCTAHOBAEHHBIM AAS OBOPYAOBAHMA KAGCCA B no
TOCTP 51318.22.

Pacxoaomep yCTOMYMB K BO3AEMCTBMIO MEPEMEHHBIX MATHUTHBIX MOAEM Y-
ctotom (50 £1) Tu, ¢ HANPSKEHHOCTLIO A0 400 A/M.

Oco6eHHOCTHU YCTPOUCTBA U paboTbl npuGopa

3.1
3.1.1

KoHcTpyKuus

KOHCTPYKLMS PACXOAOMEPT COCTOMT M3 ABYX KOMIMOHEHTOB: CEHCOopA
(MOHTHpPYETCS HEMOCPEACTBEHHO B TPYOOMPOBOA) M 3b (3AEKTPOHHOrO
BAOKQ), KOTOPbIM OCYLLLECTBAIET OOPABOTKY M3MEPUTEABHOTO CUTHAAQ.

Pacxoaomep MNpeAyCMATPUBOET MCMOAHEHME YACTEM: KOMMOKTHOE,
PA3AEABHOE MAM KOMOUHUPOBAHHOE. B KOMMAKTHOM WMCMOAHEHMM b
30KPENASETCS TPYOYATIM KPOHLLTEMHOM HA TPyBOMpOBOAE CeEHCOPA
(MOHOBAOYHOS KOHCTPYKUMS). B pasaeAbHOM  ceHcop u Ob ummetot
COOCTBEHHbIE  KOHCTPYKLMKM, KOTOPbIE COEAMHSIOTCS  CMELMOAAbHbBIM
3KPAHWMPOBAHHbLIM KabBeaem aAMHOM A0 200 M. B KOMOMHMPOBAHHOM
MCMNOAHEHUM DAEKTPOHMKA YOCTUYHO PA3ZMELLLOETCSH B KAEMMHOM KOPOOKe
CEHCOPA 1 CoeAMHIeTCs C Db aaekTpuieckm kabeaem aamHom Ao 1200
M (30BMCUT OT MHTEPCDEMCA CBA3M).

AAS PA3AEABHOM KOHCTPYKLUMM KOPMYC 3B BbIMOAHEH M3 MAACTMACCHI BO
BAQTO3ALLMLLIEHHOM MCTIOAHEHMM, C MPO3PAYHOM KPBILLIKOM, YEPE3 KOTOPYIO
BMAEH WHAMKATOP, OTOBPCXKAKLLMM PE3YALTATH M3MepeHui. Kopnyc
MOXeET 30KpenAdTbcs Ha DIN-penke (35 MM) mam HaO cTeHe. PasaeAbHaOs
KOHCTPYKLIMS KOMMAOHEHTOB MPEAMOYTUTEABHA, ECAM 3ATPYAHEH AOCTYM K
MECTY MOHTCXKA B TPYOOMPOBOA, O TAKXE MPU YCTAHOBKE CEHCOPA HA
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3.2
3.2.1

3.2.2

OTKPbITOM BO3AYXE, MPU BbICOKOM TEMMEPATYPE UIMEPIEMOM CPEABI MAK
HOAWYMM BUOPALLMM TPDYOOMPOBOAQ.

MpUHUMN U3MepeHui

HYBCTBMTEAbHBIM DAEMEHTOM PACXOAOMEPA ABAIETCA MPOTOYHAA YACTb
TPYObl, M3rOTOBAEHHAS M3 HEMATHUTHOTO MATEPUAAQ, MOKPLITOrO BHYTPU
AMDAEKTPUMHECKOM  U30AILMEN (DYTEPOBKOM), MOMELLLEHHAS MEXAY
MOAKOCOMM DAEKTPOMATHUTA.

PaBota ceHcopa pacxoAOMEPT OCHOBOHA HA 30KOHE SAEKTPOMATHUTHOM
MHAYKUMU PapaAses, COTAQCHO KOTOPOMY B MPOBOAHMKE, ABMXKYLLLEMCS
B MATHUTHOM MoAe, HOBOAMTCH DAC. POAb ABMXKYLLLETOCS MPOBOAHUKO B
MPOTOYHOM YACTU CEHCOPA BbIMOAHAET BAEKTPOMPOBOAALLLAS XMAKOCTb,
MArHUTHOE MOAEe CO3AdeTcd  Katywkamu, a SAC cHumaercd C
M3MEPUTEABHBIX IAEKTPOAOB. M3mepsemas SAC nNponopuUmOHOAbBHA
CpEAHEN CKOpPOCTM (V) moToka B TpyboMnpoBOAE, O MPU M3BECTHOM
ceyeHnn — 0OBbEMHOMY PACXOAY, PUCYHOK 3.1.

PucyHok 3.1 — MNogcHeHne pa®oTbl IAEKTPOMATHUTHOTO CEHCOPA
(paccTosgHME MEXAY KOHLLOMM M3MEPUTEABHBIX DAEKTPOAOB
COOTBETCTBYET AMAMETPY TPYObI:

L=Dn, B — MArHUTHOS MHAYKLMA (MATHUTHOE MOAE)

MHAYLUMPDYEMOE HA  M3MEPUTEAbHBIX SAEKTPOACX HampsxeHue (E, )
OMPEAEATETCH GOOPMYAOM

E,=¢Vv-B-Dn, (1)

TA€ €— KOHCTOHTQ; V — CKOPOCTb ABMXKEHMS XXMAKOCTU, M/C;
B — MOTHUTHOS MHAYKLMS (CMAQ MATHUTHOTO MOAS), TA;
Dn — AMOMETP YCAOBHOTO MPOXOAQ KOHAAQ TPYOOMPOBOAQ, M.

OnpeAeAseTcs 3HOYEHME PACXOAQ XMAKOCTU, MPU M3BECTHOM CEYEHMMU
KOHOAQ MPOTOYHOM YaCTH (S ), MO bopmyae
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3.3
3.3.1

3.3.2

3.3.3

3.3.4

: (2)

rae Q — MIHOBEHHOE 3HAYEHME PACXOAd, M3/C;
K - nocTtosHHAs KOAMOPOBKM;
S — NAOLLLOAb MOMEPEYHOTO CEYEHMS MPOTOYHOM YACTH
TPYOOMPOBOAQ, M

E_, — HOMPAXEHWE HA M3MEPUTEAbHbBIX SAEKTPOACX, B.

el

Pa6GoTa npubopa

CUIHOA C OCHOBHbIX DAEKTPOAOB CEHCOPA MOCTYNAET B Db, rae yCnamsaeT-
cq 1 obpabaTbiBOETCs (MPeobpasyeTcs B LUADPOBOM BUA), (DOPMUPYIOTCS
BbIXOAHbIE CUIHOAbI C MHJDOPMALMEN O pacxoae. MHdpopmaLums o6 obbe-
ME XMAKOCTH, MPOLLIEALLIEN YEPE3 PACXOAOMED, XPAHUTCH BO BHYTPEHHEMN
OHEProHE3ABMCHUMOM MAMATU U COXPAHIETCA NMPK COOSIX SAEKTPOMUTAHMS
AAUTEABHOE BPEMS. B CAYYOE OLLIMOKM YTEHMS M3 DHEPTOHE3ABUCUMOM Na-
MSATH, MPK BKAIOHEHMM PACXOAOMEPAO FEHEPUPYETCH COOTBETCTBYIOLLLMIA
KOA, KOTOPbIVM 30MMCBIBAETCS B AMMAPRATHbIM XXYPHAA.

Mpumevanme — AOMOAHUTEAbHBIE DAEKTPOAbI CEHCOPA MPUMEHIIOTC AAS
OMPEAEAEHMA MYCTOM TPYObI M MOBLILLEHMS TOYHOCTU UIMEPEHMM.

Pe3yAbTaThl M3MEPEHMIM OTOBPOXKAIOTCH HO MHAMKOTOPE AMLLEBOM MAHEAM U
MOTYT MEPEACBATLCA ARYTMM YCTPOMCTBAM OBTOMOTHKM MO LLUAOPOBbLIM
mHTepdoencam (RS-485, HART), a TaKKe SAEKTPUHECKUMM CUTHOACMM: CU-
AOM TOKQA 4...20 MA, HOCTOTOM MMIMYABCOB MAM MX KOAMHECTBOM.

MNPy YAOAEHHOM OMPOCE PE3YALTATOB M3MEPEHMIM MEPEAQYA AQHHBIX OT PAC-
XOAOMEPA HAO NEPCOHAAbHbIM KOMIbOTEPE (1K) NPOM3BOAMTCS YEPES AUHMM
MHTEpdoeMCca RS-485. AAS MOAKAIOHEHMS HEOOXOAMM ABYXMPOBOAHbIM KOBEAb
U AAQMTER MHTEPCPENCA, MOCTABAIEMbBIE OTAEABHO. AA OTOOPOKEHMS W3-
MEPIEMBIX BEAMYMH UAM UIMEHEHMS HOCTPOEK MOXET MCMOAb3OBATLCS MPO-
roamma «Crumactep.

Pacxoa npoLLeALLE XXMAKOCTU OMPEAEAIETCS MO BbIXOAHBIM CUIHOACGM B CO-
OTBETCTBMM C CDOPMYACMM:

d) MO UMMNYAbCHBIM BbIXOAHbIM CUTHOAGM
V=N-m, (3)
rae V —3Ha4YeHUE M3MEPEHHOTO 0ObeEMA, M3
N — KOAMHECTBO MMITYABLCOB, MOCHYUTAHHOE BHELLIHMM CHETIUKOM;
m — «BECH UMIMYACQ, T. €. OObEM XXMAKOCTHU, MO MPOXOXKAEHMM KOTOPOTrO
Yyepes PACXOAOMEP HA BbIXOAE FEHEPUPYETCH OAMH UMITYABC, M3,

6) NO YACTOTHBIM BbIXOAHBIM cUrHaAam (0,1...3000 lu,)
. (4)
rae Q, — M3MEPEHHbIN OOBEMHbIN PACXOA XMAKOM CPEAbI, M*/C;

Q, — BEPXHUIM MPEAEA M3MEPEHMI PACXOAQ, M3/C;
14
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f — 3HA4YeHME YACTOTbI «MPUBA3KM) CUTHAAQ HA BbIXOAE, M,

max

f  —WM3MEepPEHHOE 3HA4YEHME YHOCTOTbl CUTHAAQ HA BbIXOAE

out

pacxoaomepa, .
B) AASl TOKOBOTO BbIXOAG (4...20 MA)
. (9)

rae Q, — M3MEPEHHbINM OBBLEMHBIN PACXOA XMAKOCTU, M3/C (MAM ApYTHME
EAMHULLbI);

Qg — BEPXHUIA MPEASA M3MEPEHMIA PACXOAC MO TOKOBOMY CHIHAAY;

| =4 MA — MMHUMOABHOE 3HAYEHME TOKOBOTO BbIXOAHOTO CUIHAAQ;

min

| =20 MA — MOKCUMOABHOE 3HOYEHME TOKOBOIO BLIXOAHOTO CUIHAACK

max

|, — 3HQHYEHME TOKQ HA BLIXOAE PACXOAOMEPA, MA.

4  Mepbl 6€30NACHOCTHU

4.1 Tlo cnoco®y 3aLMTbl HEAOBEKA OT MOPCKEHUS DAEKTPUHECKMM TOKOM
pacxoaomep cootsetcTeyeTt kaaccy 0l mo FOCT 12.2.007.0.

42  WCTOYHMKAOMM OMACHOCTM MPU TMPOBEAEHMM MOHTOXKHbLIX PABOT MU
3KCMAYATALMM IBASIOTCS:

— ceTeBoe nuTatoLLLee HanpskeHue 220 B nepemeHHOro Toka ¢ YacToTom
50 TU: MOAKAIOYEHME DAEKTPUYECKMX LLEMEM PACXOAOMEPA  AOAXKHO
MPOWU3BOAMTLCH TOABKO MPU OTKAIOYEHHOM MUTAHMM;

—  M30bITOYHOE ACGBAEHME B TPYOOMPOBOAE: TMPUCOEAMHEHME U
OTCOEAMHEHME CEHCOPA OT MAMMCTPAAEM, MOABOAALLMX MIMEPIEMYIO
CPEAY, AOAXKHO OCYLLLECTBAATLCH MOCAE 30KPbITUA BEHTUAS HO AMHUK NEPEA
mspeaem. OTCOEAMHEHME PACXOAOMEPT AOAXKHO MPOU3BOANTLCH MOCAE
CcBpPOCA MOABOAMMOrO ACOBAEHUS AO ATMOCHDEPHOTO;

— MOBLILLEHHAS TEMMEPATYPA U3IMEPSIEMOM CPEADI.

4.3 [lepea NpoBeAaeHMEM PABOT Ha TPYDBOMNPOBOAE HEODXOAMMO YOEAMTLCS
C MOMOLLIBIO M3MEPUTEABHBIX MPUOOPOB B OTCYTCTBUM OMACHOTO AAS XKM3HMU
HAMPXKEHMA MOCTOSHHOTO MAM MEPEMEHHOTO TOKQ.

4.4  MOHTOX (AEMOHTOX), MOAKAIOHEHME, PETYAMPOBKA M TEXOBCAY>XMBAHME
PACXOAOMEPA AOAXHbI MPOM3BOAMTLCS TOABKO KBAAMCOULMPOBAHHBIMM
CNEeLMAAMCTAMM, U3YHUBLLIMMK HOCTOSLLLEE PYKOBOACTBO MO SKCMAYATALLMM
M MPOLLUEALLMMM MHCTPYKTCXK MO OBOLLMM MPABUACOM OE30NACHOCTH,
YHUTBIBAKOLLIMM OCOBEHHOCTU KOHKPETHOTO BUAQ PABOT.

4.5  TIpr SKCAAYATALMM, TEXHUHECKOM OBCAY>KMBAHMM M MOBEPKE HEODXOAMMO
cobaoaaTe  TpebosaHmg TOCT 12.3.019, «MpOBUA  SKCNAYATALMM
OAEKTPOYCTAHOBOK noTpebutesery U «TpaBUA OXPAHbl TPYAQ MNpm
SKCAAYATALMKM DAEKTPOYCTAHOBOK NOTPEBUTEAE M.
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4.6

MOHTOXK 1 3KCMAYATALMS B3PbIBO3ALLMLLLEHHbBIX PACXOAOMEPOB AOAXHDI
MPOWU3BOAMTLCS B COOTBETCTBUM C TPEOOBAHMAMKM TOCTP M3K 60079-0, TOCT
P M3K 60079-14 11 ADYTHX HODMOTUBHbBIX AOKYMEHTOB, PETAAMEHTUPYIOLLLMX
MPUMEHEHWE DAEKTPOOBOOPYAOBAHMS BO B3PbIBOOMACHbIX YCAOBMSIX.

YKa3saHus no yCTAHOBKE U MOAKAIOHEHUIO

5

5.1
5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
5.1.8

Tpe6oBAHUA K MOHTAXY

MPY NOAYYEHUU PACXOAOMEPT CAEAYET NMPOBEPUTL EM0 KOMMAEKTHOCTb B
COOTBETCTBMM C MACMOPTOM. B CAyHaE MOBPEXAEHUM MAM HECOOTBETCTBMM
COCTOBASETCS OKT.

K MOHTOXY PACXOAOMEPO AOAXHbBI AOMYCKATHCA AMLIQ, M3YyUMBLLIME
HOCTOfLLEE  PYKOBOACTBO MO  3KCMAYQTALUMM M MpOLUEeALLME
COOTBETCTBYIOLLMIN MHCTPYKTAX MO TEXHWKE BE30MacCHOCTM.

3OLLMTHBIE 3ATAYLLKM HA COAQHLOX CEHCOPA PACXOAOMEPA CAEAYET
YAQAATb TOABKO HEMOCPEACTBEHHO MEPEA MOHTAXOM B TPYOOMPOBOA.
OCcoBeHHO 3TO AKTYAAbHO AAS PACXOAOMEPOB C  COYTEPOBKOW M3
MOAMMEPHbBIX MOKPbITUHM. COXPAHUTE CHATbIE 3ATAYLLKM, T. K. IPU AEMOHTOXE
CEHCOPA AAS OBCAYXMBOHUA (KOAMOPOBKM UMAM PEMOHTA) OHUM AOAXHDI
ObITb CPA3Y YCTOHOBAEHbBI HO CBOE MECTO.

MeCTO MOHTOXA HEOOXOAMMO BbIOMP AT TAKMM OBPA30M, HTOOBI CEHCOP
BCeraa OblA 30MOAHEH PABOYeEn CpeEAOM.

AAS MOBbILLEHUA HOAEXHOCTU U YBEAMYEHMS CPOKA CAY>KObl PACXOAOME-
A, NPEANOYTUTEABHO UCMOAB3OBATE PA3AEABHOE MCMOAHEHUME KOHCTPYK-
LMK B CAEAYIOLLLUX CAYHOSIX:

— NPU HOAMYUM CUABHBIX BUOPALMIM TPYBOMPOBOAQ (ECAM 3TO HEBO3MOXKHO
YCTPAHUTb, TPYOOMPOBOA B PAMOHE OTBETHBIX OACHLLEB AOAXKEH ObITh YKpE-
MAEH, AMBO YCTAHOBAEH HO MOAMOPKM);

— MPU BBICOKOM TemnepaTtype padoyen Cpeabl MAW BHELLIHEM HEKOHTPOAM-
PYEMOM UCTOYHMKE TEMAQ;

— €CAM 3ATPYAHEH AOCTYM K MECTY MOHTAXA B TOYGOMPOBOA.

C/\eAyeT 3ALLMLLATE KOMMOHEHTbLI PACXOAOMELPA OT HEKOHTPOANMPYEMOTO
HArpesa NOBEPXHOCTU M3-3A MOMNAAAHUA MPAMOTIo COAHEYHOIO CBETA.

Mpn  yYyCTOHOBKE OTBETHbIX DAGHLLEB CAEAYET BMECTO CEHCOopA
PACXOAOMEPO, WMCMOAb30BATb  MPOCTABKY  (TAOAPUTHBIM  UMUTATOP
QHAAOTMYHOM MOHTOXKHOM AAMHBI. CBAPOYHbIE PABOTHI NP MCMOAb3OBAHMM
CEHCOPA HE AOMYCTUMBbI.

XeaateAbHO,  4TOObl  OblIAM MPUHATBI  CMELMAAbHBIE  MEPLI MO
NPEAOTBPALLLEHMIO BO3HUMKHOBEHMS HOBOAOK OT CMAOBOTO OOOPYAOBAHMS,
T.6. PA3AEABHOS MPOKAQAKO CUIHOABbHBIX CHAOBBIX KABeAen B KABEAb-
KAHAAQKX.
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5.1.9 MOHTOX PACXOAOMEPOB BO B3PbIBOOMACHbIX YCAOBMIX AOAXEH MPOU3BO-

AMTBCS B COOTBETCTBUM C TPEOOBAHMAMM AOKYMEHTOB:

— MY3 - MNpaBMAQ YCTPOMCTBA SAEKTPOYCTAHOBOK, FAQBA 7.3 «DAEKTPOY-
CTAHOBKM BO B3PbIBOOMACHbIX 30HAXY;

— MN33MN - MNPABUAC TEXHMYECKOM BKCMAYATAUMMU SAEKTPOYCTAHOBOK MO-
Tpebuteaen, raaBa 3.4 «IAEKTPOYCTAHOBKM BO B3PbIBOOMACHbIX 30HAXY;
—TOCT 30852.0, TOCT 30852.1, TOCT 30852.10;

—TOCT 31610.0 (IEC 60079-0:2011) B3pbiBOONACHbIE Cpeabl. HacTs 0. O6o-
pyaosaHue. ObLume TpedosaHmg, TOCT 31610.11; TOCT IEC 60079-1;

-TOCT P M3K 60079-0, TOCT P M3K 60079-11;

— BCH332-74 MHCTPYKLMA MO MOHTAXKY DAEKTPOOOOPYAOBAHUS, CHUAOBbLIX M
OCBETUTEAbHbIX CETEM B3[bIBOOMACHBIX 30H.

5.1.10TlepeA MOHTAXKOM U3AEAMIN CAEAYET OBPATUTE BHUMAHUE HO MAPKMPOBKY

5.2

B3PbIBO3ALLMTBI, MOEAYNPEAUTEABHBIE HOAMMCH, OTCYTCTBME MOBPEXKAEHMI
KOPMyCO  B3PbIBOHEMPOHULOEMOM  ODOAOHKM,  HAAMYME  CPEACTB
YIAOTHEHUS AAS KOBEAEN U KPbILLEK, COCTOSHUE MOAKAIOHAEMOTO KADEAS.
Hencnoablyembirt mMpu MOAKAIOYEHMM PACXOAOMEPA KABEABHbBIE BBOAbI
AOAXKHbI ObITb 30KPbITbI 3ATAYLLKOMM, KOTOPbIE MOCTABASIOTCA M3TOTOBUTEAEM.

TpeGoBAHUS K MOHTAXY

Pacxoaomep B KOMMAKTHOM UCMOAHEHUU UMEET ABE BO3MOXHOCTU U3ME-
HEeHWs NMPOCTPAHCTBEHHOTO MOAOXKEHMUS AMCITAEMHOTO MOAYAS C OPTAHOMM
YNPABAEHMS:

— BOKPYT OCH, NeprneHAUKYAIPHOU NAOCKOCTU AUCNAENA, C AUCKPETHOCTLIO
90° (AAS BTOrO NMOTPebyeTcs OTKPYTUTb KPbILLIKY, OTKPYTUTb ABA BMHTA, PA3-
BEPHYTb AMCMAEMHbIN MOAYAb B HY>)XKHOM HOMPABAEHMM U 3ACOUKCHMPOBATH
ero);

— BOKPYF BEPTUKAABHOW OCU CEHcopa:

Q) AAS CEHCOPOB C Ay=10 AOMYCKAETCH NOBOPOT KOPNyca b BOKPYr oCuH
CTOMKM, COeAMHAOLLLEM CEHCOP 1 Db. AAT MOBOPOTA KOPMYyCA CAEAYET OT-
KPYTUTb YETbIPE BUHTA, COEAMHSIOLLIMX OACHLLBI CEHCOPA 1 Db, pa3BepPHYTb
3b B HY>KHOM HAMPABAEHMM U 3AKPEMUTL €ro. ONepaLmIO CAEAYET MPOBO-
AWNTb OCTOPOXHO, Y4TOObI HE MOBPEANTb YITAOTHEHME MEXAY CDAQHLLOMM U
MHOTOXMABHBIN KOOEAb, MPOXOAALLLUI BHYTPU CTOMKM;

6) ard ceHcopoB € AY<10 y KOHCTPYKLMM Db KOMAAKTHOrO BAPUAHTA No2
coealHeHne 3b 1 ceHCopa NPOM3BOAMTCS MO pe3bbe C PUKCALIMEN B AlO-
BOM MOAOXKEHMM OTHOCUTEABHO CEHCOPA BOKOBBIM LLUTUADTOM, PUCYHOK
5.1. AAS OUKCALMU MPUMEHAETCS LUECTUTPAHHBIM KAIOY 2 MM. [ToBOPQYM-
BATb Db CAEAYET OCTOPOXHO, 4TOObI HE MOBPEAMTE COEAMHUTEABHBIM KO-
BeAb OT CEHCOPA BHYTPM KOPMyCaA.

Pacxoaomep B PA3AEABHOM MCMOAHEHUU MPEAMOACIAET PA3IMELLLEHUe
3b B HaMbBoAee yAOBHOM mecTe, 0BeCneymBaloLLLEeM AOCTYN K KHOMKAM
YMPABAEHMS U MHAMKATOPRY AAS HTEHMS MOKA3AHUIA AU KOHOOUTYPUPOBAHMS
paboTbl.
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PucyHok 5.1 — TNoeopoTt kopnyca b Bokpyr ocu no pesbbe (1)
C doukcaumen Wwimdotom (2)

5.3 Tpe6oBaHUs K AAMHE NMPSAMBIX YH4ACTKOB

AAs obecneyvyeHus TApPAHTUMPOBAHHOM MOTPELLUHOCTM M3MEPEHMM, MPKU
YCTOHOBKE PACXOAOMEPA CAEAYET CODAIOAATH PEKOMEHAOBAHHBIE AAMHDI
MPAMBIX Y4OCTKOB TPYOOMPOBOAOB HO BXOAE CEHCOPA (HE meHee 5xAy) u
BbIXOAE CEHCOPA (He meHee 3xAy). Mpamble yHaCTKM U3MEPIKOTCH OT Ce-
peamnHsbl MMP.

CeHCOop PACXOAOMEPA AOTTYCKAETCS MOHTUPOBATbL B MPOTOYHOM YACTH HA
rOPU3OHTAABHOM, BEPTUKAABHOM MAM HOKAOHHOM TPYBOMPOBOAE.

FOPU3OHTAABHASA YCTAHOBKA: PEKOMEHAYETCH YCTAHABAMBATb CEHCOP TAK,
4TOObI OH ObIA 3AMOAHEH ACKE B CAY4YAE MOAHOTO MAM YACTUHHOTO OMOPOX-
HEHMA TPYOOMNPOBOAQ, PUCYHOK 5.2.

a)

6)

PucyHok 5.2 — TOpPM3OHTAABHAS YCTAOHOBKO CEHCOPA C 0BA3ATEALHBIMM
MPAMBIMM YHOCTKAMM HO BXOAE U BbIXOAE: A) B OObIMHOM HAMOPHOM
TpybonpoBoaAg; 6) OTBOA C OTKPbITbIM KOHLLOM Mpu paboTe Tpybbl HA
M3AMB (CeHCOpP BYAET BCErAQ 3AMOAHEH XMAKOCTHIO MPU OTCYTCTBUM

Hanopa)
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Kopnyc ceHcopa pacnoaaraetcs TaK, 4ToObl 3b (MAM KAEMMHAOS KOPOO-
KQ) HOXOAMACS CBEPXY AMOO CHU3Y (CAEAYET M3BEraTh MOHTAXKA C MOBOPO-
TOM HA 90° OTHOCUTEABHO MPOAOABHOM OCH).

UcnoAb30BAHUE CYXKEHUI UAU PACLUMPEHUIM HO BXOAE M BbIXOAE AOMYCKA-
€TC4, ECAM AMAMETP TPYOOMNPOBOAC HE COOTBETCTBYET BHYTPEHHEMY AM-
ameTpy (Ay) ceHcopa. KOHYCHOCTb MEPEXOAQ HE AOAXKHA MPEBbILLIATL 8°
(pucyHok 5.3).

PucyHok 5.3 — Mpumepbl NPUMEHEHMS CY>XXEHUM/PACLLUMPEHMIM

HOKAOHHAS U BEPTUKAABHAS YCTOHOBKA CEHCOPA: MPUMEHIETCS B HAMOP-
HbIX TPYOOMPOBOAGX, PUCYHOK 5.4. MPEAMOYTUTEABHO MOHTMPOBATL CEH-
COP HA BOCXOAALLLEM YHACTKE (MOTOK CHM3Y BBEPX), B MOOTUBHOM CAyYaAE
CYLLLECTBYET ONACHOCTb MPOHMKHOBEHMS BO3AYXA B TOYOOMPOBOA, YTO MPU-
BEAET K AOMTOAHUTEAbHBIM MOMPELLHOCTIM U3MEPEHMUIN (OPUEHTALMS MHAM-
KATOPO BOKPYT MPOAOABHOM OCU 3HAYEHMS HE MAMEET).

a)

6)

PucyHok 5.4 — MNprmepbl yCTOHOBKM CEHCOPA, obecneymBatoLLmMe ero
3AMNOAHEHME PABOYEN CPEAOM MPU OTCYTCTBMM MOTOKA: ) HOKAOHHAS;
6) BEPTMKAABHOS

MOHTAX 3AEKTPOMArHMTHOrO CEHCOopPA Ha o6bekTe

OpHeHTAUMsl IAEKTPOAOB CEHCOpd
DAEKTPOMATHUTHBIN CEHCOP YCTAHOBAEH MPABMABHO, ECAU ABO U3MEPU-
TEAbHbIX DAEKTPOAQ PACMOAOXKEHbI B MPEASACX 45° OTHOCUTEABHO
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FTOPU3OHTAAM, KOK MOKA3AHO CAEBA HA PUCYHKE 5.5 (CAeayeT nsberats To-
KOW OPUEHTALLMM MPU MOHTOXXE, MPK KOTOPOM DAEKTPOABI CEHCOPA HAXO-
ASTCH KOK MOKA3AHO CMPABA HO PUCYHKE).

PUCYHOK 5.5 — [TpuMepbl MOAOXKEHMA DAEKTPOAOB CEHCOPA MPK
YCTOHOBKE

MPK HAAMYUMKM Y PACXOAOMEPA AOYHKLMKM OBHAPYXKEHUS MyCTOM TpyObl,
DAEKTPOABI CAEAYET PA3IMELLLATh KOK MOXHO OAMXKE K FOPU3OHTAABHOM
MAOCKOCTM.

MoHTaX ceHcopd BOAM3U HAOCOCOB U KAQMAHOB: CAEAYET M30erats ycra-
HOBKM PACXOAOMEPA HA BCACLIBAIOLLLEN CTOPOHE HACOCA M3-30 ONACHO-
CTW BO3HWKHOBEHMS PA3PEXEHMS B TPYOOMPOBOAE (PA3PEXEHUE MOXKET
BbI3BATb OTCAOEHME PYTEPOBKM U PA3PYLLUEHME CEHCOPA), PUCYHOK 5.6.

PucyHok 5.6 — BbIBOp MECTA MOHTOXKA CEHCOPA PACXOAOMEPA

Mpn HOAMYMK B TPYOOMPOBOAE PETYAMPYIOLLIMX MAM OTCEYHbIX KAQMOHOB
(BEHTMAEM) CAEAYET YCTAHABAMBATL PACXOAOMEP HUXKE MO MOTOKY M3-3a
OMACHOCTU BO3HUKHOBEHMS PA3PEXEHMUSA U CUABHOTO MCKAXKEHMS MPOCOMAS
CKOPOCTEM MOTOKA.

AeMOHTaX ceHcopd AAsl OGCAYXMBAHUA: ECAM PACXOAOMEP TPEDYET ne-
PUOAMYECKOM KAAMBPOBKM MAM OBCAY>XXMBAHMS (OYUCTKM), HO TPYOOMNPOBO-
A€, TAE MAQHUPYETCSH YCTAHOBUTb M3MEPUTEABHBIM CEHCOP PACXOAOMEPA,
PEKOMEHAYETCH CMOHTUPOBATL OBXOAHOM TPYOOMNPOBOA (6aMnAC), MO3BO-
ASIOLLLMIM HE OCTAHABAMBATL MPOLLECC HA BPEMS CEPBUCHBIX PABOT, PUCY-
HOK 5.7.
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PucyHoK 5.7 — YCTAQHOBKQ CEHCOPA MO CXeME TUMMYHOro Bamnaca

MOHTAaX dOAQHLLEBbIX COEAUHEHUI

MpKM MOHTOXKE CEHCOPA HA TPYOOMPOBOA TPEBYETCH MPUMEHSTL YMAOTHU-
TEAbHbIE MPOKAQAKM. MATEPUAA YIAOTHUTEABHBIX MOOKAQAOK AOAXEH ObITb
NOAODPCAH YCTOMYMBBIM K YCAOBUMAM DKCTMAYATALMM.

MU YyCTOHOBKE CEHCOPA B HEMETOAAMYECKME, AMDO COYTEPOBAHHbLIE
TPYyDOOMNPOBOAbI, CAEAYET MCMOAB3OBATH IAEKTPOMPOBOAHBIE KOAbLLA (30
MHCTPYKUMAMM OBPALLAMTECH K MPOU3BOAUTEAID UAM PETMOHAABHOMY
AMAEPY). AAS JOTOPOMAACTOBOM COYTEPOBKM CEHCOPA AUIAEKTPUYECKME
YMAOTHSIOLLIME MPOKACQAKM U DAEKTPOMPOBOAHbBIE KOAbLLO CTABATCS C ABYX
CTOPOH (HO BXOAE M BbIXOAE MOTOKA), C OBEMX CTOPOH KOAbLLO, PUCYHOK

PucyHok 5.8 — YCTAQHOBKA METAAAMHECKOTO KOAbLLA M MPOOKACAOK MPU
AOAQHLLEBOM COEAMHEHMM CEHCOPA

MpumeyvaHue — ECAM CEHCOP PACXOAOMEPA MMEET CDYTEPOBKY U3 PE3U-
Hbl, TO AMDAEKTPUYECKAS MPOKACAKO C 3TOM CTOPOHbI MEXAY DAEKTPOMPO-
BOAHBIM KOAbLLOM He TpebyeTcs.

3aTKKa BGOATOB AOAQHLLA AOAXKHA MPOM3BOAMTLCA B MOPIAKE AMATOHOAb-
HOTO YEPEAOBAHUS, YKA3AHHOM HOMEPAMM HA pUCyHKe 5.9 (Mpu AEMOH-
TaKe ocAaBAeHMEe BOATOB MPOU3BOAMTCS B OBPATHOM MOPIAKE).
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4 6oATa 8 OOATOB 16 6OATOB

PucyHok 5.9 — NopgA0K 3ATHKKM MAM OCACABAEHMS BOATOB KPEMAEHMSA
AOAQHLLEB YKA3OH HOMEPAMM

Mpu 3aTIrMBAHMM BOATOB B YKA3OHHOM HA PUCYHKE 5.9 MOopsaAKe, CUAY 3Q-
TAIKKM PEKOMEHAYETCS YBEAUYMBATL MOCTEMEHHO MO LLIATAM!

e LLar 1: Bpy4Hyto 6e3 yCUAMIA;
e LLar 2: Ha 50% OT MOKCUMOAABHOTO MOMEHTA 3ATIXKKM;
e [lar 3: Ha 80% OT MOKCUMMOABHOTO MOMEHTA 3ATIXKKM;

e Llar 4: Ha 100% OT MOKCMMOABHOTO MOMEHTA 3ATIXKKM, TAOAMLLI 5.1 1
5.2 — yKQ3QHHbIE B TABAMLLAX 3HAYEHUS ABASIOTCS OPMEHTUPOBOYHBIMM, TAK
KOK MOMEHT 3ATKKM 3ABUCAT OT PA3AMYHBIX MOKA3ATEAEM (TEMMNEPATYPA,
MATEPUAA BOATOB, MATEPUAA YITAOTHUTEABHbIX MPOKACAOK).

Tabamua 5.1
PekoMeHAYyEeMbIi MOMEHT 3AaTAXKU OAQHLLEBbIX GOATOB AASI AMAMETPOB
Ay o1 15 A0 150 mm

PekomeHAyeMbIi MOMEHT
HomMuHaAbHBIN Hom. Tunopasmep 3aTAXKM, H'Mm
AnameTp Ay, MM| AQBAEHHE GoATOB
MMUH. makc. (100%)

15 PN 40 4xM12 15 40
25 PN 40 4xM12 25 40
40 PN 40 4xM16 35 100
50 PN 40 4xM16 35 100
65 PN 40 4xM16 35 100
80 PN 40 8xM16 35 100
100 PN 16 8xM16 50...100 100...150
125 PN 16 8xM16 50...100 100...175
150 PN 16 8xM20 90...100 100...200
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Tabamua 5.2
PekOMeHAYEeMbIii MOMEHT 3ATAXKU PAGHLLEBbLIX BOATOB AA AMAMETPOB
Ay oT 200 A0 600 MM

PekomMeHAYeMbIi MOKCUMAABHbIA MOMEHT 3aTaXKM (100%), H-m
HoMuHAABHBIN (AAs HomuMHaABHOTO AaBAeHusa PN, pyTeposka PTFE)
AvameTp Ay, MM
PN 10 PN 16 PN 25 PN 40
200 130 90 130 170
250 100 130 190 250
300 120 170 190 270
350 160 220 320 410
400 220 280 410 610
450 190 340 330 420
500 230 380 440 520
600 290 570 590 850

5.5 JAeKkTpuyeckue coeAuHeHus

5.5.1 MNepea MOAKAIOYEHMEM LEMEM PACXOAOMEPA, CPAQHLI €ro CeHcopda
AOAXKEH ObITb HOAEXHO COEAMHEHbI C MPOTEKAIOLLLEN CPeAOM. PACHLLbI
PACXOAOMEPT COEAMHIIOTCH DAEKTPOMPOBOAHBIMM MEPEMbBINKAMM C OT-
BETHbIMU COAQHLLOMM TPYOOMPOBOAQ, KOK 3TO MOKA3AHO HA pucyHke 5.10.

PucyHok 5.10 - Cxema coeAMHEHMI DAAHLLEB CEHCOPA PACXOAOMEPA
(2AEMEHTBI KpenexXa Ha AOACHLLAX HE MOKA3AHbI)

AAS DAEKTPUHECKOTO COEAMHEHMA CAEAYET MCMOAB3OBATE MEAHBIM MPOBOA
ceYeHnem He meHee 4 MM?,
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5.5.2

5.5.3

5.5.4

BHUMAHMUE! EcAu B Tpy6onpoBoAe NpoOTEKAET IAEKTPUYECKUH TOK, Ha-
npumep, B CAy4de NpMMEHEeHUsi KATOAHOM 3ALLMTbl OT KOPPO3UU, HYXKHO
YCTAOHABAUBATb SAEKTPUYECKUE NEePEMbIYKU — PUCYHOK 5.11.

PucyHok 5.11 — Cxema coeanHEHMS JOAQHLLEB MPU MCMOAb3OBAHMM
KOTOAHOWM 3QLLIUTbI (DAEMEHTbI KPenexxa HA doAQHLLAX HE MOKA3AHbI):
a) 6e3 METAAAMYECKMX KOAELL; B) C OAHMM SAEKTPOMPOBOAHBIM KOABLLOM
1 AMUDAEKTPUYECKMMM MPOKACAKAMM

Mpu YAOGAEHHOM MOHTOXKE Db CAEAYET MCMOAB3OBATL CMELLMAABHBIM COEe-
AMHUTEABHBIM KOBEAb M3 KOMMAEKTO MOCTABKM. CXEMA NMOAKAIOHEHMM NPU-
BeAeHA B [MPUAOXKEHMM [ (BKPAH KABEAS 3A3EMAIETCH TOABKO HO CTOPOHE
36).

Mpun SAEKTPUMHECKOM MOHTAXE, AAS obecnedeHns 3dpdPEKTUBHOTO YNAOT-
HEHMA KOBEABHOIO BBOAQ, PEKOMEHAYETCH MCMOAb30BATb KOBEAD KPYFAOTO
CEYEHMA C BHELLHUM AMAMETPOM 7...10 Mm. TepmeTmnsaums KaBeAbHOro
BBOAQ C MCMOAb3OBOHMEM LUTATHBIX YMAOTHUTEABHbIX KOAELL M MPOKAGAOK
OBA3ATEABHA.

MpumeyaHne — He AonyckaeTcs nonaaaHme BAArM BHyTpb Ib. Mocae 30-
BEPLLIEHMI MOHTAXKA 3ALLIMTHYIO KPbILLIKY HEOBXOAMMO 3CKPYTUTb AO YNOpA
AN OBecneyeHns HOAEXKHOTO YMAOTHEHMS. HEMCNOAb3yEMBIM KABEABHbIN
BBOA 3QKPbIBOETCH 3ATAYLLKOM.

DAEKTPUYECKME COEAMHEHM KOMMOHEHTOB M3AEAMS BLIMOAHSIOTCS COTACIC-
HO BbLIOPAHHOM CXxeme NpumeHeHus (MpuaoxeHue I).

BO3MOXHO 0BGbeEAMHEHUE HECKOABKMX PACXOAOMEPOB AAG PABOTHI B CETH
RS-485. TOMMMO PACXOAOMEPOB, K MHADOPMALMOHHOM CETU MOTYT BbliTb
MOAKAIOYEHbBI M APYTHE YCTPOMCTBA, PABOTAIOLLLME MO AHOAOTMYHOMY NPO-
TOKOAY, pucyHok I.8 (MpuaoxeHwue T). Mpu aTom aArg obecnedeHns Bec-
KOHADAMKTHOM paBOThl MPUOOPOB COOAOAQIOT CAEAYIOLLIME YCAOBMS:

— KODKAOMY YCTPOMCTBY B CETM RS-485 MpHCBAMBAETCH YHUKAABHbINM HOMEP
ot1 0 A0 246;

— BCe YCTPOMCTBA B ceTh RS-485 1 MO KomnbloTEPA AOAXKHBI PABOTATL HA
OAHOM CKOPOCTM OOMEHA MHADOPMALLMM.

MNMapameTtpsbl paboTsl HTepdoenca RS-485 yka3aHb! B MNpUAOXKEHUM M.
24
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5.5.5

5.5.6

5.5.7

AAS MOHTOXKA PEKOMEHAYETCH MCMOAB3OBATh MEAHBIM SKPAHUPOBAHHbIM
KaBeAb C U30AMPYIOLLLEM OBOAOHKOM, — OH AOAXKEH MMETb OBDLLIMIM DKPAH,
KOTOPbIM MOAKAIOYAETCA K 3A3EMAEHUIO C OAHOM CTOPOHbLI. KabeAn nura-
HWS AOAXKHbBI UMETb CEYEHME MPOBOAHMKOB HE MeHee 0,32 mm? (22 AWG),
a NPOBOAQ MHTEPdoenca RS-485 (ard ckopocTn 9600 BUT/C) 1M CUTHOABHbIE
- ceyeHue 0,2...0,32 mm? (24-22 AWG) npur aAAMHE He 6oaee 1200 m.

He npOKAQABIBAMTE CUIHAAbHbIE MPOBOAC Yepe3 TpyOOoMNpOBOA MAM OT-
KPbITbIM KABEAbHbIM XXEAOD BMECTE C CUMAOBBIM KABEAEM, MAM PIAOM C
MOLLIHBIM SAEKTPOOBOPYAOBAHUEM (TPAHCCAOOPMATOPAMM U SAEKTPO-
MOTOPAMM).

Pacxoaomep PEKOMEHAYETCS MOAKAIOYATL K CETU MUTAHMS, K KOTOPOM He
NOAKAIOYEHO CHMAOBOE OBOPYAOBOHME. ECAM 3TO HEBO3MOXHO, TO CAEAYET
BbIMOAHUTb MOAKAIOHEHME YepEe3 CTABUMAM3ATOPR CETEBOTO HAMPIXKEHMS MAM
BA0K 6ecnepeboMHOro NUTAHMA.

Mpumevanue — ECAM B MeCTE YCTAHOBKM PACXOAOMEPT TUMMYHBI YOCTbIE
OTKAIOYEHMS (Mepedoun) MUTAHUA, PEKOMEHAYETCS MOAKAIOYATL Er0 Yepes
MCTOYHUK Becnepe®oMnHOro MUTaHMS.

OpraHbl YNPABAEHUA U OTOOGPAXKEHUSA

6.1

KHOMKM AMLLEBOM NAHEAU

Ha AMCNAGMHOM MOAYAE PACXOAOMEPT PACMOAOXEHbI MATb KHOMOK
YNPOBAEHUS PEXMMOM OTODPCKEHMS U MPOTPAMMUPOBAHMS PABOTbI
(pmcyHkm 6.1).

[Mor 3TOM KHOMKM CO CTPEAKOMM <BAeBO>, <Bnpaso>, <Besepx>, <BHM3>
— CAYXKAT AAS HOBUTALMKM MO MEHIO MPOTPAMMMUPOBAHUS U M3MEHEHMA 3HA-
YeHuM NnapameTpoB. KHomnka <BBOA> AAS MOATBEP>KAEHMS BBOAC 3HAYEHMIA
MAM BbIBOPA MYHKTOB MEHIO.

MNMepexoa M3 OCHOBHOIO PEXMMA PABOTbl B MEHIO HOCTPOMKM OCYLLLECT-
BASETCH YAEPXXAHMEM HOXKATOM KHOMKM <BBOA> He meHee 3 C.

MpumeyaHune — Bo3BpaAT 13 PeEXMAA HOCTPOMKKM B pABOHMI PEXKMM NPOUC-
XOAMT ABTOMOTHUYECKM, ECAM KHOMKM HO AULLEBOM MAHEAM HE HODKMMOAMCH
B TEYEHME 5 MUH.

AAS 3ALLMTBI OT HECAHKLIMOHMPOBAHHOIO BXOAQ B PEXMM MPOrPAMMMUPO-
BOHMS MOXET MPUMEHSATBCH YUCAOBOM KOA AOCTYMNA (MAPOAbL) M cousmye-
CKOE OrpaHMYeHmne AOCTYNA (MAOMOUPOBAHUE AULLEBOM MAHEAM).

MapoAb MO YMOAYAHUIO — 23. AAS KOPPREKTHOIO BBOAQ MAPOAS HEOBXOAM-
MO, 4TODbI HO AMCMNAEE PACXOAOMEPA MEPBbLIM 3HOYEHNEM C AEBOW CTO-
POHbI BbIAO YCTAOHOBAEHO «2), BTOPbIM — «3)», OCTAOAbHbIE MO3ULMMK MYCTbIE.
HekoppekTHbim ByAET yKA3ATb BHAYAAE MyCTbl€ 3HAYEHMUS, A MOCAEAHMMM
«2» 1 «3n, AMOO BMECTO MYCTbIX 3HAYEHMM YKA3ATb «O».

Bce onepaumm HOCTPOMKM PACXOAOMEPO AOAXKHbLI ObiTb 30BEPLLEHbI AO
HOYOAQ YYETHbIX M3MEPEHUM.
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a) PA3AEABHOE M KOMOBUHUPOBAHHOE MCMOAHEHME

0) KOMMAKTHOE UCMOAHEHUE AAS KOHCTRYKUMM BAPUAHTA 1 1 2

PucyHok 6.1 — HasHa4YeHME SAEMEHTOB AULLEBOM MAHEAM PACXOAOMEPQA:
1 — CBETOAMOAHBIN MHAMKATOP HOAMYMS MUTAIOLLLETO HAMPXEHMS (3eAe-
HbI); 2 — 2-CTPO4HbIN CUMBOAbHBIM XK-MHAMKATOP; 3 — KHOMKa <BBOA>

AAS MOATBEPXXAEHMS BbIBOPA KOMAHAbI MPU MPOrPAMMMUPOBAHUM; 4 —

KHOMKQ NepeMeLLLEHNS KYPCOPA BMPABO; 5 — KHOMKM AAS MEPEMELLLEHNS

KypCOpQ BBEPX/BHM3; 6 — KHOMKA NEPEeMELLLEHNS KYPCOPA BAEBO
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6.2

6.3

CBETOAMOAHDIN UHAUKATOP

PacnoAOXeHHbIM HO AMLLEBOM MAHEAM MHAMKATOP 3EAEHOTO LiBeTa (nos3. 1
HA PUCYHKE 6.1) BBIMOAHAET ABE ADYHKLLMM:

— MNOCTOSIHHO CBETUTCS MPW NOACHE CETEBOTO MUTAHMS;

— (MMTaem BO BPEMSA NEPEAQYM ACHHDBIX MO LMAOPOBOMY MHTEPADENCY
CBA3M.

CumBOAbHbIN XK-UHAUKATOP

MHAMKOTOP HO AMLLEBOM MAHEAM B ABYX CTPOKOX OTODPAKAET BbIOPAHHbIE
NMpPW HOCTPOMKE 3HAYEHMS. [TOAB3OBATEAL MOXET YCTAHABAMBATL MOCTOSAHHO
BbIBOAMMbBIE HO MHAMKATOP MAPAMETPLI, YTO MPEANOAArAET HEMPEPLIBHOE
OTOOPOXKEHNE OAHOWM M3 CAEAYIOLLIMX BEAMYMH: PACXOA, HOKOMAEHHbIN
oObeEM B MPIAMOM U ODPATHOM HAMPABAEHMM, OAAQHC OObema +/-,
TEMMNEPATYPA MO KAHOAGM 1 U 2, BDEMS BKAIOYEHMS, BPEMS HAPABOTKM,
TEKYLLOS AQTA M BRDEMS, AGBAEHME, KOAbI OLLIMOOK (PUCYHOK 6.2).

000000.000 m3/4ac
0.000 m®

PucyHok 6.2 — TNpumep BUAA MHAMKATOPA B PABOYEM ABYXCTPOYHOM
PEeXMME MPU OTCYTCTBUM PACXOAQ: CTPOKA 1 — 0BbeMHBIN PACXOA (Q),
CTPOKQA 2 — HOKOMAEHHbIM OObEM B MPIAMOM HAMPABAEHMM (V)

B ABYXCTDOYHOM PEXMM MOXET OAHOBPEMEHHO OTOOPAXKATLCH ABA Bbl-
OPAHHbBIX MAPAMETPA, KOTOPbLIE 30AQIOTCS B MOAPA3AEAOX MEHIO «OTOBPO-
xeHue | Ctpoka 1n u «OT1obpaxkeHme | CTpoKa 2» (CM. MEHIO HOCTPOMKM
B MpuaoxeHun E). MameHeHrne BbiIBOpa BEAMHYMHBI OCYLLLECTBASETCH KHOM-
KAMM CO CTPEAKAMM <BHM3> 1 <BBepx>.

MoaroToBka Kk pa6oTe Ha 0bbekTe

7.1

Mpo6Hoe BKAIOYEHHE pacxoAoMepa

NMocAe MPABMABHOIO MOHTOXKA CEHCOPA W 3AMOAHEHMS TPYOOMPOBOAC
>KMAKOCTbIO, MOAQIOT MUTAIOLLLEE HAMPSXKEHUE. TPU DTOM MPOUCXOAMT
MHULMAAM3ALMS BCTPOEHHOTO MO 1 CAMOAMATHOCTHKA Y3AOB (KPATKOBPE-
MEHHO MOSBUTCH HOAMUCH C HOMMEHOBAHUEM M3AEAUI U HOMEPOM BEP-
cun pabotatorero MO), nocae Yyero Nprbop NOAHOCTLIO TOTOB K paboTe.
Pacxoaomep OBTOMATUYECKM 3AMYCTUT M3MEPEHMS C MCMNOAb3OBAHUEM
NAPAMETPOB, CKOHAOUIYPUPOBAHHbLIX MOAB3OBATEAEM B MOCAEAHMIM PA3
(Np¥ NEPBOHAYAABHOAM KOHCPUIYPUPOBAHMM MITOTOBUTEAEM MAM MOHTOXK-
HOW HOCTPOMKE) — PE3YABTATHI U3MEPEHUIN OTOBPA3ITCA HO CUMBOABHOM
MHAMKOATOPE B LIMADPOBOM BUAE.
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7.2

73

B paboyiem pexxmme MHAMKATOP OTOBPOXKAET ABE CTPOKM C MHADOPMALIMEM
O 3HAQYEHUU TEKYLLLETO PACXOAQ M HOKOMAEHHOM OBbEME MPOLLIEALLIEM XMA-
KOCTU.

MpumevaHme — HOKOMAEHHOE 3HAYEHME MPOLLEALLETO 0ObEMA HAYMHAET
M3IMEHATLCS HYepe3 15 CekyHA MOCAE BKAIOYEHMS MPUOOoPA. AQHHOE BPEMS He-
OBOXOAMMO AAS BBIXOAC PACXOAOMEPT HA CTALMOHAPHbIM PABOHMM PEXMM.

Mpu oTcyTCTBMM pPACXOAA HOA WMHAMKATOPE OYAET HYAEBOE 3HA4YeHue
«000000,000n, NpK STOM:

— HQO YOCTOTHOM BbBIXOAE OTCYTCTBYIOT MMIYABLCHI;

— HO TOKOBOM BbIXOAE YCTAHOBAMBAETCSH CUMHAA — 4 MA;

— MO LMAPPOBOMY MHTEPDENCY MEPEATETCH HYAEBOE 3HOYEHME TEKYLLLETO
PACXOAQ U YBEAMHEHME CHETYMKOB OObEMA / BAAQHCA HE MPOUCXOAMT.

B cAyvyae HEeUCNnpaBHOCTEN MOSBUTCS COOTBETCTBYIOLLLEE COOOLLEHME 06
OLLMOKE B BUAE ABYX 3HOKOB CMELIMAABHOTO KOAQ (TTpUAOXKEHME A).

MpumeyaHue — MPOU3BOAUTEAL U OBTOPU3IOBAHHBIE CEPBUCHBIE LLEHTPbI OKA-
3bIBAIOT YCAYTU MO HACTPOMKE PACXOAOMEPA U BBOAE €O B SKCMAYATALMIO.

3aBoACKMe YCTAHOBKM NAPAMETPOB

MNPOrpaOMMUPYEMBIE  HACTPOMKM  XPAHATCS B SHEPrOHE3ABMCUAMOM
namsatm 3b 1 CcooTBETCTBYIOT 3aKA3y. OCHOBHbIE M3 HUX TAKXKE YKO3OHbI 1 B
nacnopre:

— AIAMETP YCAOBHOTO MPOXOAC Ay (MAM Dn) NPOTOYHOM 4OCTH CEHCOPQ;
— MAEHTUAOUKALIMOHHBIM HOMEP BEPCUU BCTpoeHHoro MO;

— KOAMBPOBOYHbIE KODADIPULMEHTBI, MOAYYEHHBIE MPU HACTPOMKE;

— CEPUMHBIN HOMEP PACXOAOMEPT, MECHLL M TOA U3TOTOBAEHMS.

PAA MOPAMETPOB MMEIOT 30BOACKUE YCTAHOBKM, AOCTYTMHbBIE AAS USMEHEHMS
C AMLLEBOM MAHEAM UAU AUCTAHLMOHHO C MK 13 nporpammbl «CHUMACTEPY.

AONOAHUTEAbHbIE YCTAHOBKU MO YMOAYAHMUIO:

— 3HOYEHWE BPEMEHM CIACXKMBAHUS (AEMMAPUPOBAHMSA) CHAAOTOBOTO
BbIXOAQ — O cek;

— uHTEepdoenc RS-485: ckopoctb — 38400 6oa; npotokoa Modbus RTU,
doopmaTt obmeHa: 1 CTapToBbIM BUT + 8 PA3PIAOB AQHHbLIX + 1 CTOMOBLIN
©uT, 6€3 KOHTPOAS YETHOCTU; CETEBOM AAPEC MO YMOAYAHMIO — 247;

— UHTepdoenc HART (onums): ckopocTb — 1200 60a; ceTeBOM aapec no
YMOAYQHMIO — 1;

— AA IEPEXOAQ B MEHIO HOCTPOMKM 30BOACKOM MAPOAL MO YMOAYAHMIO — 12,
locAe BHECEHMA OKOHYATEABHBIX M3MEHEHMM, PEKOMEHAYETCH YCTAHOBMTb
HOBbIM YHWUKOABHbIM MAPOAb HO BXOA B MEHIO HOCTPOMKM MOPAMETPOB — 3TO
AEAQETCS BbIDOPOM MYHKTOB MEHIO: «HacTpomkm | Koa AoCTynaom.

Pa6ouunit peXXxum U MEeHIO HOCTPOMKHU

Pexxum paboymit (OCHOBHOM O3KCMAYATALMOHHBIM) YCTOHOBAMBAETCH
MNP BKAIOYEHUM MUTAHUSA M OBECneYnBaEeT CYUTBIBAHUE MIMEPUTEABHOM
MHADOPMALMU OBCAY>KMBAKOLLIMAM MEPCOHAAOM, A TAKXKE MPOCMOTP
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MepPeYHs OCHOBHbIX MAPAMETPOB C AMLLEBOM MAHEAM.

Pe>XM1M HACTPOMNKM (MPOrPAMAMMUPOBAHMS) MCMOAB3YETCS MPU MOATOTOBKE K
paboTe, A TAKKe NepeA MNyCKOM PACXOAOMEPA HO MECTE DKCTAYATALMM:

® KOPPEKTUPOBKA MPUOOPHOTO BPEMEHU U KOAEHAOPRHbBIX ACHHbIX;

® 30HECEHME CAYXKEOHOM MHAPOPMALMKM B MAMATb: AAPEC M CKOPOCTb
B ceTh RS-485, aapec B cetm HART, a TaKKe HE BAUSIOLLLMX HO METPOAOTMUIO
APYTUX MAPAMETPOB;

e OOHYAEHME MHADOPMALMM B APXMBAX SHEPTOHE3ABUCHUMOMN MAMATH.

® BKAIOYEHME/BBIKAIOYEHME U HOCTPOMKA APYHKLMM OBHAPYXXEHME
«nycTom TpyBbm. NMyHKT “"EPD” B MEHIO €CTb TOABKO AAS MCMOAHEHMS
pPACXOAOMEPA C doyHKUMeM EPD.

BoiGop pexmuma paboTbl PACXOAOMEPA OCYLLECTBAIETCH KHOMKOMM
HO AMLEBOM MAHEAM C MOMOLLBIO MEHID. YTOObI MepemTn M3 OCHOBHOTO
pexmma paboTbl B MEHIO HACTPOMKM, HEODXOAMMO YAEPXMBATL B
HODKATOM COCTOAHMM KHOMKY <BBOA> He meHee 3 C, A0 MOSBAEHMS NEPBOM
CTPOKM MeHIO Ha XK-MHAMKATOPE.

ECAM ObIA yCTAOHOBAEH MAPOAb AAR OTPAHUYEHKMSI AOCTYNA, MOIBMUTCS 30MPOC
€ro BBOAQ — B CAY4Q€E OLLMOOYHOrO BBOAQ PACXOAOMEP BO3BPALLLAETCS B
PABOUMIN PEXMM.

OcHoBHble pa3aeAbl meHo: UsmepeHune, OTobpaxkeHue, BbiX. CUrHAABI,
UHTepdeic, HacTpoiiku, O npubope — OHW MOAPOOHO OMUCCAHO B
[Mporao>xxeHun E.

KHOMKKM co cTpeAkamm <Beepx/BHM3> NEepPEKAYAIOT PA3AEAbI, O MEPEXOA
K BbIBPOHHOMY BbIMOAHAETCS HAXKATUEM KHOMKM <BBOA>.

ANCTOHLMUOHHBIN KOHTPOAb NAPAMETPOB

AAI AMCTOHUMOHHOTO KOHCbl/Irypl/lpOBOHl/Iﬂl/lI‘IOAy‘ieHlAﬂAOHHbIXl/BMepeHMl;I
yepes nopTt RS-485 Ha MK npeaHasHavyeHa nporpamma «Cumactepy. MO
AOCTYMNMHO HA COMTE U3FOTOBUTEAS.

MporpamMma no3BoASIE€T BbINOAHUTD:

— MOMCK MOAKAIOYEHHbBIX YCTPOMCTB B CETH;

— CHYUTBIBAHWE MHADOPMALLMK O PACXOAOMEPE;

— CYUTBIBAOHME TEKYLLLETO 3HAYEHUA PE3YABTATOB M3IMEPEHMM;

— M3MEHEHKME PABOUMX MAPAMETPOB PACXOAOMEPQ;

— YTEHME XYPHAAQ PE3YABTATOB M3MEPEHUIM, HACTPOMKA NEPUOAC BEAEHMS
KYPHOAQ.

Tpe6oBaAHMA K KOMMNbIOTEPY:

— IBM-PC coBmeCTUMbIN;

— ONepaUMOHHas cuctema MS Windows 7/8/10/11 (32-bit nam 64-bit);

— CBOBOAHOE MPOCTPAHCTBO HA XXECTKOM AMCKE, He meHee — 30 MO (aAs
CAMOM NPOTPAMMBI U XPAHEHMS APXMBOB M3MEPEHMUM);

— HaAmyme noptos USB 1 Ethernet;

— HOAMYME Npeobpa3oBaTEAs MHTEPdoEeMCoB RS-485/USB;

— KAGBMATYPA U MblLLb.
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7.5

7.5.1

MpumedaHue — AAg MOAKAIOYEHMS KOHTPOAMPYEMOTO Nprnbopa k MK vepes
nopt USB nmoaomaeT aobor npeobpasoBateAb MHTepdoencoB (RS-485/
USB)C COOTBETCTBYIOLLIMM APAMBEPOM. [PU STOM XEAATEABHO HOAMYME
FTOAbBOHUYECKOM U3OAALLUM MEXKAY AMHUAMM MHTEPdoEeMCOB RS-485/USB.

3anyck nporpammbl

MNporpamma «Cumactepy He TPeBYET UHCTAAAALLMM B CUCTEME. AAS PABOTbI
HEOBOXOAMMO HaAM4Me Ha [K npeaycTtaHoBaeHHOM .NET Framework 4.8 namn
cTapLue (Mpr OTCYTCTBMM AQHHOTO MPUAOXKEHMS 3AMPOC HA €70 YCTAHOBKY
MOSBASETCS ABTOMATUYECKM MPM 3aMNyCKe YCTaHOoBLLUMKA MO «CumacTtepy).

Pa6oTa c nporpammon

MNepeA 3anyCKOM NPOorpammbl «CUMACTEPY PACXOAOMEP AOAXKEH ObITb
noAKAo4eH Kk nopty MK vepes aaantep uHTepdoencoB RS-485/USB u
BKAIOYEH B CETb.

Mpw paboTte C NPOrPAMMON CAEAYET PYKOBOACTBOBATLCS MPUAArAEMbIM K
HEWM PYKOBOACTBOM MOAb3OBATEAS.

NAeHTUUKALUA BCTPOEHHOIO B 3AEKTPOHHbIN 6A0K MO 1 cpeacTBa
3ALLMTDI

MO pPACXOAOMEPOB  HBAIETCHS  BCTPOEHHbIM U YCTOHOBAMBAETCSH
B SHEProHE3ABUCUMYIO AOAILL-NAMSATL MMUKPOKOHTPOAAEPA
nPUY  U3rOTOBAEHUM U obecneymBaer oBpaboTKy  M3MEPUTEABHOM
uHdpbopmaummn, otobpakeHme Ha XK-amcnaee, oGMeH MHGOPMALMEN
C BHELLUHWMM YCTROMCTBAMM MO LIMAOPOBLIM MHTEPJDEMCAM, O TAKXKE €é
npeobpa30BAHME B HOPMMUPOBAHHBIE TOKOBbIM M HYOACTOTHO-MMIMYAbCHbIN
BbIXOAHbIE CUTHOAbI.

HanmeHOoBaHME PACXOAOMEPT, MAEHTUAOUKALMOHHOE HOMMEHOBAHME U
Homep Bepcum ero MO 3aMMCbIBAOTCS B 3Ty AOASLL-NAMATL BMecTe ¢ MO
MPU U3rOTOBAEHMIM MAQTbI MUK OKOHTPOAAEPA.

B coomsetctBum ¢ P50.2.077-2014, yposeHb 3awmtel MO oT
HENPEeAHAMEPEHHbIX U MPEAHAMEPEHHBIX M3MEHEH MM — (BBICOKMIY.

MAEHTUDMKALMA BCTPOEHHOTO O OCYLLLECTBAIETCS MO €ro0 HAMMEHOBO-
HUIO U HOMEPY BepCuU. MAEHTMAOUKAUMOHHBIE AQHHBIE AOAXHbBI MMETH
3HOYEHMS, YKA3AHHbIE B TAOAMLE 7.]1.

Tabamua 7.1
NAEHTUPUKALLUOHHDBIE AQHHbIE
MapameTpesl 3Ha4yeHus
MAEHTUDPUMKALMOHHOE HanmeHoBAHKe MO Cumar-23
Homep Bepcum (MAEHTMAOMKALMOHHBIM Homep) MO, He Hxe 4.23.0

MpoBepuTb COOTBETCTBME MAPAMETPOB MO PACXOAOMEPT MOXHO ABYMS
METOAAMM:

1) NpPU BKAIOYEHMM MUTAHMS MPUBOPA KOHTPOAMPOBATE OTOBPAXEHKE HA
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7.5.2

KK-amcnaee MAEHTUAODUKALMOHHBIX AQHHBIX — HOMMEHOBOHMA PACXOAO-
mepa u Bepcun MO, KOTopblE KPATKOBPEMEHHO (OKOAO 5 C) MOABAAOTCH
npu 3arpyske (pucyHok 7.1);

MR CHMAr 23T
Fapcwa M0 4.23.1

PucyHok 7.1 — NMpumep Braa XK-amMcnaesq npu BKAKOHEHUN

2) Npm paBOTAIOLLLEM PACXOAOMEPE C MOMOLLLBIO KHOMOK HO AMLLEBOM NA-
HEAM, MyTEM BXOAQ B CAYXXEOHOE MEHIO MO NAPOAIO, B PA3AEAE
«Mapametpsbl | O npubopen:

— BbIBPATH NYHKT «Bepcumg MNO» (prcyHOK 7.2a) — Ha BTOPOW CTPOKE 3KPAHA
nepsble 6 MO3uLLMIKM OTOOPAXKAOT HOMEP BEPCUM (PUCYHOK 7.206);

tBepcua M0 i vBopcua M0
Waentugiiatop 4 |4.2d.1

a)

PucyHok 7.2 — Bua nyHKTOB meHio «O npubopey:
Q) CTPOKM BbIOOPA B MEHIO; ©) BBIBPAHHBLIM MoApa3AeA «Bepcus MO»

— BbIOPATb MYHKT «MAEHTMAOUKATOPY (PUCYHOK 7.2a) — HO BTOPOM CTPOKE
3KPAHA OTOBPAUTCH MAEHTUAOUKALIMOHHOE HammeHosaHme MO (pucy-
HOK 7.3).

:HAEHTHQHHETDP il
CHMar-23

PucyHok 7.3 — Bua moaApa3aeAd «MAEHTMAOUKATOPN

NAEHTUAOUKAUMOHHbIE AQHHbIE MO HEe 3aBMCHT OT CNOCoB6a MAEHTUADMKA-
LMW M AOCTATOUHbI AAS MAEHTMAOMKALMM M1O.

MAQTG MUKPOKOHTPOAAEPA 3ALLIMLLLEHA OT HEMPEAHAMEPEHHBIX U MPEA-
HOMEPEHHBIX MEXOHUYECKMX BOZAEMCTBUM AULLEBOM MAHEABIO C MACTUY-
HOM MAOMOOM, YCTAHOBAEHHOM B MAOMOUPOBOYHOM YALLUKE C BMHTOM
KPEMAEHUA AMLLEBOM MOHEAM K KOPMYCY, AMOO CAMOPA3PYLUCIOLLLENCS
HOKAEMKOM C CUMMBOAMKOM M3FOTOBMUTEAS, YCTOHOBAEHHOM MOBEPX BMHTA
KpEnAEHU AULLEBOM MAHEAM K KOPMYCY. 3ALLMTA PECAM3OBAHA B COOTBET-
CTBMKM C onmcanuem tmuna CU.

BHUMAHMUE! He pekomeHAayeTCsa HAPYLIATb 3ALWUTHYIO TAOMGUPOBKY Ha
AULLEBOM NMAHEAU PACXOAOMEPA, TAK KAK NPU ITOM TepseTCs TapaHTus
M3rOTOBUTEAS HO U3AEAME.
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7.53

7.5.4

MoandourkaLms, Nepesarpyska, YAGAEHUE UAM UHbIE MPEAHOMEPEHHbIE
m3ameHeHus MO BO3MOXHbI TOABKO Yepe3 NepenporpammMMPOBAHME MU-
KPOKOHTPOAAEPA.

MNpeAnpPUHATbI MEPDI MO 3ALLMTE MUKPOKOHTPOAAEPT M HAOXOASLLLErOCS B
Hem MO:

— OTCYTCTBYIOT AOCTYMHbIE MOAb3OBATEAID PA3LEMbI, YEPE3 KOTOPLIE MOXHO
MPOM3BECTH MNEPEMPOrPAMMMPOBAHNE MUKPOKOHTPOAAEPA;

— MO 9BAIETCH KOHADUAEHLMAABHOM MHADOPMALMEM NPEANPUITUA-UIFOTO-
BUTEAS C COOTBETCTBYIOLLLUAM PA3MPAHMYEHNUEM AOCTYNA K HEMY COTPYAHMU-
KOB M3rOTOBUTEAS M MPUHLIMIOM HEPACTPOCTPAHEHMS;

— AOCTYN AMLL (KPOME FPYMMbl PA3PABOTIMKOB) K MUCXOAHBIM TEKCTAM MO He
NPEeAYCMOTPEH;

— cyuTbiBaHME MO M3 MAMATH KNP OLLIMTOTON MUKPOKOHTPOAAEPA 3ALLMLLLE-
HO CMELMAABHBIM (OUTOM 3ALLMTBIN M HE ABASETCS TPMBMOAAbHBIM MPOLEC-
COM;

— 30MEHA MUKPOKOHTPOAAEPA HA MAATE PACXOAOMEPA HEBO3MOXHA
BHE MPEANPUATUA-U3TOTOBUTEAS M3-30 HOAUMYMS Y MUKPOKOHTPROAAEPA COO-
CTBEHHOIO YHUKOAABHOTO MAEHTUAOUKATOPA, K KOTOPOMY (MPMBS3bIBAETC)
MO 1 30BOACKOM HOMEP PACXOAOMEPA MPU MEPBOM MPOrPAMMMUPOBA-
HUM HO 30BOAE-M3TOTOBUTEAE, M 30MEHA KOTOPOTO AEACET PACXOAOMEP
HEPABOTOCNOCOBHbIM.

M3mepUTeAbHAS MHAOOPMALLME MOCAE MEPBUYHOM 0BPABOTKM MUKPOKOH-
TPOAAEPOM XPOAHUTCS B SHEPIOHE3ABMCUMMOM NAMATM (FRAM), peaamso-
BOHHOWM B BUAE OTAEABHOM MUKPOCXEMbI MAMATH.

ADPXMB U3MEPUTEABHOM MHAOOPMALMKM U CMELMOAABHO BblIAEAEHHAS OO-
AQCTb MAMATU AAR XPOAHEHMA MHADOPMALLMKM, 3AMMCAHHOM YCTPOWCTBOM
ApPTYEK MOCAE MOBEPKM PACXOAOMEPQA, HAXOAJTCH B APYrOM SHEProHe-
3aBMCHMmon namatn (EEPROM), Takxe peaAnM3OBOHHOM B BUAE OTAEABHOM
MUKPOCXEMbI MAMATH.

O6e MUKPOCXEMbI MAMATU U MHADOPMALMS, 3AMUCAHHAS B HUX, 3ALLLMLLLE-
Hbl OT HEMPEAHAMEPEHHBIX M MPEAHOMEPEHHbBIX MEXAHMYECKMX BO3AEM-
CTBMIM AMLLEBOM MAHEAbBIO, KAK M BCS MAATA MUKPOKOHTPOAAEPA, HO KOTO-
POWM OHWM CMOHTUPOBAHBI.

MO U UIMEPUTEABHAS MHADOPMALMA MPU OTKAIOYEHUM MUTAHMUS PACXOAO-
MEPAa COXPAHSIOTCS.

B pacxoaomepe npesyCMOTPEHO BEAESHME SAEKTPOHHOTO XYPHAAO CO-
ObITUIN — PEMMCTPALMG 1 3AMUCh B SHEPTOHE3ZABUCHMMYIO NAMATL (EEPROM)
JOAKTOB BHECEHMS KAKMX-AMBO M3IMEHEHMM B KOAMBOPOBOYHbIE KOO AOMLLU-
E€HTbl U USMEPUTEABHYIO MHADOPMALMIO.

B pacxoaomepe npeayCMOoTpeEHA AOYHKLMA MHADOPMMUPOBAHMSA MOAb3OBAO-
Tens 06 owwmbkax. PEaAM30BAHO XpaAHEeHWe UMHGopMaLMm 06 OLLMOKAX
B EEPROM. PyHKUMA cOpoca (0BHYAEHMS) XYPHAAQ OLLMOOK 3ALLMLLEHA
NAPOAEM M PA3MPAHMYEHNEM NPAB AOCTYNA. KOAbl OLLMBOK npu paboTte
PACXOAOMEPA NEPEYUCAEHDI B [TPUAOKEHMM A.
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7.5.5

MeTPOAOTUYECKM 3HAYUMbIE MAPAMETPBI U KOS AOULLIMEHTBI PACXOAOME-
pa, 3anNmcbIBAOTCS B FRAM-NAMATE MUKPOKOHTPOAAEPRA KAK MPW M3rOTOB-
AEHUK (Hanpumep, Ay HO OCHOBOHWMKM KAPTbl 30KA3A), TAK U MO PE3YAbTA-
TOM NEPBUYHOM NOBEPKM (KOAMOPOBOYHbIE KODAOAMLLMEHTLI K 11 L).

KaAMBPOBOYHLIM pPEXMM (3ammcb B FRAM-MAMATE MMKPDOKOHTPOAAEPA)
M AODble M3MEHEHMS KAAMOPOBOYHBIX KOIADMUULMEHTOB PACXOAOME-
PA HEAOCTYMHbI M3 MOAb3OBATEALCKOTO MEHID. HECAHKUMOHUPOBAHHbIE
M CAHKUMOHMPOBAHHbIE MOMbITKM M3MEHUTb METPOAOTHMHECKM 3HAYUMMbBIE
NAPAMETPLI N KOS DULMEHTbI PACXOAOMEPA B FRAM douKCUpytoTCS B
DAEKTPOHHOM XXYPHOAE COOBITUI.

KAAMBPOBOYHBIN PEXMM 3ALLMLLLEH KAOYOM LLIMJOPOBAHMS M PA3rPAHKMYE-
HUEM MPAB AOCTYNA. AOCTYM K METPOAOTUYECKM 3HAYMMBIM NMAPAMETOAM
M KOO DULMEHTAM, XPAHILLMMCA B FRAM BO3MOXEH Yepes KAKY LLMdb-
POBCHMUS, FTEHEPUPYEMbIN UTOTOBUTEAEM U YHUKAABHBIM AAS KOXKAOTO paC-
xoaomepa. MNMepesanumch B FRAM-NMamaTb MUKPOKOHTROAAEPA MOXET ObITb
BbIMOAHEHA HA NPEANPUATUN-M3TOTOBUTEAE.

Mepeaaqa KAIOHA BO3ZMOXHA AKKPEAMTOBAHHBIM HO MPOBO MOBEPKU AM-
LAM (TPLLM, MHCTUTYTbl METPOAOTUM) M CEPBUCHBIM LLEHTPAM U3FOTOBUTEAS
AAS PEMOHTA U MEPUOAMHECKOM MOBEPKM.

BHUMAHMUE! HecaHKLMOHUPOBAHHbIE NMOMbITKU U3SMEHUTb METPOAOTMYe-
CKM 3HQ4YMMbIE NApAMeTpbl U KOIDPULMEHTbI pAcXxoAoMepaq, 3adpuk-
CUPOBAHHbIE B SAEKTPOHHOM XYPHAAE COGbITUK, MOTYT PACLLEHUBATHLCSA
KaK nonbITkM cbaabcudoukaumm yydeTa.

SKCNAyaTaums pacxoaomepa

8

8.1
8.1.1
8.1.2
8.1.3
8.1.4

O6uwue ceepeHus

B macrnopTte pacxoAOMepa CAEAYET YKA3ATh AQTY BBOACQ B SKCTAYATALIMIO,
HOMEP TKTA M AQTY €ro YTBEPXAEHMS PYKOBOACTBOM MPEAMPUSTUS-NOTDE-
BuTeAs. TaKXKe B MACMNOPTE PEKOMEHAYETCS AEAQTb OTMETKM, KACAIOLLMECS
SKCMAYATALMU: COCTAB M3MEPIEMOM CPEABI, MECTO YCTAHOBKM, AQHHbIE O
MOBEPKE U TEXHUHECKOM OBCAY>KMBAHMUM, MMEBLLIMX MECTO HEUCMPABHO-
CTIX U WX MPUYMHAOX.

BBeAEHHbIM B OKCMNAYATALLMIO PACXOAOMEP PABOTAET HEMPEPLIBHO B ABTO-
MATUYECKOM PEXMME.

MW BKAIOYEHUM PACXOAOMEP BbIMOAHIET COMOAMATHOCTUKY CBOEFO CO-
CTOHMUSA. [P MCNPABHOM COCTOSHUM HA BbIXOAOQX YCTAHOBAMBAIOTCS 3HO-
YEHWMA CUTHAAOB, COOTBETCTBYIOLLIME M3MEPEHHOMY NMAPAMETPY. B cAayvae
OBHAPYXXEHMI ABAPUMHOM OLLIMOKM (MPKr 3amycke UAM B NpoLecce pabo-
Tbl) POPMUPYETCH AOMOAHUTEABHAS MHAOOPMALLMS B BUAE KOAOBBIX COOD-
weHmn Ha XK-MHAMKATOPE (COXPAHAOTCS B SHEPrOHE3ABUCUMOM MAMS-
Th). Koabl OLLMBOK U UX PACLLUMAOPOBKA MPUBEAEHHbIX B [TOUMAOXKEHMM A,

CAEAYET Y4UTbIBATD, YTO MPU OTKAIOYEHUM MUTAHMSA PACXOAOMEPTA M3IMEPE-
HME U HOKOMAEHME OObEMA MPOLLEALLIEN YEPE3 CEHCOP XMAKOCTU Mpe-
KpaLtaeTtcs. Meproa BpemeHu, B TeHEHUE KOTOPOTO BbIAO OTKAOYEHO
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8.2

8.3
8.3.1

8.3.2

8.3.3

MUTAHUE, MOXHO OLLEHUTb MO OTCYTCTBYIOLLIMM B APXMBE MEPUOANYECKMM
3AMMCIM (CM. MEHIO MPOTPAMMMPOBAHMS) UAM COPOCY 3HAYEHMS BPEME-
HW BKAIOYEHMS HO (HOABY.

BHUMAHME! 3anpeuiaeTcs 3KCNAYyaTALUs PACXOAOMEPA B HECOOTBET-
CTBYIOLLLUX KAMMATUHECKUX YCAOBUSAX, O TAKXKE NMPU TEMNEPATYpPE U3Me-
psAeMou CpeAbl HUXKE UAU BbilLie AOMYCTUMBIX MPEAEAOB.

TexHu4yeckoe 06CAY)KMBC|HMG U nosepka

TexHuieckoe 0BCAYKMBAHME MPOBOAMTCS HE PEXE OAHOTO PA3d B LLUECTb
MECHALLEB U COCTOUT B YAQAEHMM MbIAM U TPA3MU, A TAKXKE MPOOUMAAKTHYE-
CKMX OCMOTPOB, MPU KOTOPbIX MPOBEPSAIOT:

— LLEAOCTHOCTb KOPMYCOB, OTCYTCTBME HA HUX BMATHH M BUAMMDIX MOBPREX-
AEHUM;

— HOAEXHOCTb KPEMAEHMUS BUHTOBbIX COEAMHEHMM M CAMOTO U3AEAMS B PA-
O0o4EM MOAOXKEHMM;

— OTCYTCTBME MPU3HAKOB NMOTEPUM TEPMETUHHOCTM B AMHMAX MOABOAQ AQB-
ASHUNA;

— OTCYTCTBME MOBPEXAEHUS U3OAALMKM B COEAMHUTEABHBIX DAEKTPUYECKMX
KaBeAsx;

— COCTOSHME 303EMAECHMS (3A3EMAAIOLLIME BOATbI AOAXKHBI BbiTb BE3 PXKAB-
YKMHbI M 3ATAHYTBI — MPW HEOBXOAMMOCTU OYUCTUTL W MOATAHYTH);

— yOEeAUTbCS B UCTMPABHOCTMU IAEKTPUYECKMX KOHTAKTOB KAEMMHMKA (Mpu
HEOBXOAMMOCTHU MOATSHYTb BUHTOBLIE COEAMHEHMUA KAEMMHOM KOAOAKM);

— yBEANTbCS B HOAEXKHOCTU YIMAOTHEHMS MOABOAMMBIX KOBEAEN.

3AMPELWLLAETCSl akcnAyaTauusi pacxoAomMepd C BUMAMMbIMKU MeXaHu4Ye-
CKUMMU MOBPEXAEHUIMM.

MNMeproamieckas NOBEPKA PACXOAOMEPA MPOBOAMUTCS B COOTBETCTBMM C
AOKYMeHTOM «MeToamka nosepkmn MIT 208-054-2023. MIHTEPBAA MeXAY
MOBEPKAMM — 5 AET.

MeToAbl yCTpAHEeHUs NpoGAemM

Mpr 3KCNAYQTALMM PACXOAOMEPT MOTYT BO3HMKHYTh COOM B paboTe, Tpe-
OyoLLme peakumm 0BCAY>KMBAIOLLLETO NEPCOHAAA. CRPABOYHAL MHADOP-
MALMA O BO3MOXHbIX MPOBAEMAX M CMOCOBAX MX YCTPAHEHMS MPUBEAEHA
B TOOAMLE 8.1.

Mpu HEMCNPABHOCTIX, HE YKA3AHHbIX B TaOAMLE 8.1, HEOBXOAMMO OBPa-
TUTBCH HA MPEAMNPUATUE-UITOTOBUTEAL AAS KOHCYABTALLUKU U MOAYYEHUS AO-
MOAHUTEABHOM MHADOPMALMM.

MNepea HONPOBAEHMEM B PEMOHT PACXOAOMEPA DKCMNAYATUPYIOLLLEN OpP-
raOHM3AUMEN AOAXKEH OblTb COCTABAEH QKT, B KOTOPOM YKA3bIBAETCH AQTA
1 OBCTOATEALCTBA BO3HUKHOBEHMS OTKA3A. KOMMOHEHTbI U3AEAMS AOAXKHbI
ObITb OYMLLLEHBI OT OCTATKOB PABOYEN CPEAbI U APYTUX 3ArPAHEHMI HA BHY-
TPEHHMX 1 BHELLIHMX MOBEPXHOCTAX.
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Tabamua 8.1

CnKUCOK BO3MOXHbIX HeMCﬂpGBHOCTeﬁ M cnocobbl YCTPAHeHuUs

CocTosiHHe, BHELlUHee
NnposBA€HUE U NPUIHAKU

MeToAbl yCTPAHEHUs

1. MNPU BKAKOYEHUM MUTAHMS
OTCYTCTBYET CBEYEHUE MHAMKO-
Topa

MpoBepPUTb HOAMYME MUTAIOLLLETO HAMPIKEHMS
HA KAEMMAX U, NP €ro OTCYTCTBMMU, obecne-
Y1Tb MOAQHY MUTAHNA

2. He yaQeTCcs yCTAOHOBMTL CBA3b
C PACXOAOMEPOM MO UHTEP-
doency RS-485

MpoBepUTb MPABUABHOCTb YCTAHOBAEHHOTO
AAPECA PACXOAOMEPA B MHADOPMALLMOHHOM
cetm

MNpoBepUTb COOTBETCTBUE YCTAHOBAEHHOM AAS
pPABOThI CKOPOCTH CBI3M

MpoBEPUTL MCMPABHOCTE OOOPYAOBAHMSA CBS-
3u ¢ MK (npeobpazosartes MHTepdoenca)

3. BbixoaHOM TOK BoAbLLE 20 MA
MAM MEHBLLIE 4 MA

TOKOBBIM BBIXOA PACXOAOMEPA MOBPEXAEH,
HEOBXOAMM PEMOHT Yy M3roTOBUTEAS

4. I3mepeHns HECTABUAbHBI,
NOrPELLHOCTb M3MEPEHMUSA Npe-
BbILLIOET AOMYCTUMYIO

MNpoBepUTb FEPMETUYHOCTb AUHUK U3MEPSE-
MOM CPEABI M YUCTOTY CEHCOPA

MOATOTOBMTb KOMIMAEKT AOKYMEHTALMM HA Me-
CTO YCTAHOBKM, BbICAQTb M3TOTOBUTEAIO BMECTE
C dPOTO/BMAEO CBUAETEABCTBAOMM. MOCAE
MOAYYEHMS OTBETA M3rOTOBUTEAS O FTOTOBHOCTM
MPUWHSTL NPUBOP — BLICAQTb EFO AAS PEMOHTA

8.3.4 PeMOHT pPACXOAOMEPA MOXET TMPOM3BOAMTL 30BOA-M3TOTOBUTEAL MAM
YNOAHOMOYEHHAS HO 3TO OPTrAHM3ALLMS.

MpumevaHue — MNpr HEBO3MOXHOCTM BOCCTAHOBAEHUS PACXOAOMEPA M3-
FOTOBUTEAb MOXKET MPOMU3BECTU 3AMEHY BCETO M3AEAUS, AMBO ero KOMMo-

8.3.5

HEHTOB, HO AHAAOTHUYHbIE.

He MNPUHUMAIOTCS PEKACMALMM HO PACXOAOMEP C MOBPEXAEHHbBIMM
NAOMBAMM MPEANPUATUA-UITOTOBUTEAS U C ACDEKTAMM, BbI3BAHHBIMM HA-
PYLLUEHUEM MPABUA DKCTAYATALMM, TOAHCTIOPTUPOBAHMS 1 XPAHEHMS.

M3roToBUTEAb TAKXKE OCTABASET 30 COOOM MPABO OTKA3ATb B PEMOHTE NPU
HAAUYNUM ABHbIX MPOWM3HAKOB HeKBClAVICbVILLVIpOBOHHOFO BMELLIATEAbBCTBA B

KOHCTPYKLMIO.

KoMnAeKTHOCTb

M3AEeAME MOCTABAIETCS B KOMMAEKTE, YKA3OHHOM B TaOAMLE 9.1.
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Tabamua 9.1
KoMnAeKkT nocTasku

HanmeHoBaHue KoAnyecTtBo
Pacxoaomep aaektpomarkutHbirt CUMAT 23 1 wr.
CoeANHUTEABHBIN KOBEAb CEHCOPA C SAEKTPOHHbBIM BAOKOM (AAS 1w,
PA3AEABHOTO MAM KOMOUMHUPOBAHHOTO MCMOAHEHMS PACX0AOMEPQA)*
Macnoprt. MMEK.407111.010 NC 1 2k3.
PYKOBOACTBO MO 3KCAAYATALUM (HACTOALLLMI AOKYMEHT) 1 oK3.**
MeToamka nosepkm MI1 208-054-2023 *
MOHTOXKHbIM KOMMAEKT (ONPEeAEAIETCA AOTOBOPOM HA MOCTABKY) no 3aKasy

* TIOCTABASIOTCS B COOTBETCTBMM C 3AKA3OM YKA3AHHOM AAMHBI.
** AOCTYMHO B DAEKTPOHHOM BMAE HAO CAMTE M3TOTOBUTEAS.

B MOHTCOKHbIM KOMMAEKT MOTYT BXOAMTb MO 30KA3Y:
1) KOMMAAEKT OTBETHbIX DACHLLEB C KPEMEXKOM M MPOKAQAKOMM;
2) 303eMAAIOLLIME AUCKM (KOABLLA) AAR COOTBETCTBYIOLLIMX AOACHLLEB;
3) KOHUEHTPUYECKME MEPEXOAbI AAS TRYObI;
4) TEPMOYEXAbI AA OOOTPEBA SAEKTPOHHOIO BAOKA.

MapkupoBKka, NAOMGUPOBAHUE U YNAKOBKA

10.1

M3aeame moxet ObiTb MAEHTUIPULMPOBAHO MO €ro NPOM3BOACTBEHHOM
MOPKMPOBKE, BbIMOAHEHHOM B BUAE STUKETKM, KOTOPAS COAEPXMUT:

— HOMMEHOBAHME MPEANPUATUI-UITOTOBUTEAN MAU TOPTOBYIO MAPKY;
— YCAOBHOE 0B03HAYEHME UCTIOAHEHMS MPUOOoPA (KOA 3aKA3a);
— TEXHUYECKME XAPAKTEPUCTUKM:
— TMNopasmep ceHcopa (Ay 1Am Dn);
— MOKCHMMOABHbIM PACX0A (Q, )
— MOKCUMMOAbHOE pabodee AGBAEHME M3MEPAeMOoin cpeasl (P )
— MOKCHMMOABHOE PaBo4as TEMNEPATYPA M3mepsemon cpeasbl (T
— HOMMHOABHOE HAMPIXKEHUE MUTAHMS;
— KAQCC 30LUMTbI OT MOPOXKEHMUA DAEKTPUYECKMM TOKOM Mo TOCT 12.2.007.0;
— CTeneHb 3ALLMTbI OT BO3AEMCTBMA BOAbI U MbiAM MO FTOCT 14254 (koa IP);
— 30BOACKOM CEPUMHbBIM HOMEP, MECSHLL U TOA BbIMYCKA M3AEAMS;
— 3HAK YTBEPXKAEHMS TUMA CPEACTBA MIMEPEHUM;
— 3HOK OBPALLEHMS NMPOAYKLMU HO PbIHKE FTOCYACPCTB TAMOXEHHOTO CO-
t03Q;
— HaAMMCb «(CAEAQHO B PPy.

mox) !

AOMOAHUTEABHO AAR B3PbIBO3ALLMLLLEHHOTO MCMOAHEHMS YKO3bIBAETCS:
— 3HAK B3PbIBO3ALLMTBI M OPFraH CEePTUAPUKALMM EX-MCNOAHEHNS;

— TEMMEPATYPA OKPY>XKAIOLLLEM CPEAbI MPW SKCMAYATALMM;

— EX-MQOPKMPOBKQ B3PbIBO3ALLMTEI COTAQCHO TabAMLe 10.1.
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Tabamua 10.1
MdeMpOBKd YPOBHSA B3PbIBO3ALLUTbI AAS AUANA3OHA TEMNEepPAaTyp

TemnepaTypHbIA AMANA3OH MapkupoBka MapkupoBka
usmepsemomn cpeabl, °C ceHcopa SAEKTPOHHOro 6A0Ka
oT1-60 A0 +125 1Exdbia llIC T4 Gb X 1Ex db [ia] IC T6 Gb X
o1 -60 a0 +90 1Exdbia IC 75 Gb X 1Ex db [ia] IC T6 Gb X
oT1-60 A0 +75 1Exdbia lIC T6 Gb X 1Ex db [ia] IC T6 Gb X

10.2 Ha ceHcope nMoKa3aHA CTPEAKA HAMPOBAEHUS MOTOKA MNpU KAAMBPOBKE.
ABUXKEHME CPEABI BHYTPM TRYObI B 3TOM HAMPABAEHMU MPUBOAMT K YBEAU-
YEHMIO CHETIMKA OBbEMA, MPOTEKLLETO B MOAOXUTEABHOM HAMPOBAEHMM.

Ha koprnyce CeHCopa PACXOAOMEPJ, PIAOM C OTBEPCTUIMM AAS KPETAE-
HMS 303EMASIOLLLETO MPOBOAQ, MMEETCSH 3HAK 303EMAEHMS.

10.3 TIAOMBUMPOBAHME BLIMOAHAETCS B MECTOX, MOKA3AHHbLIX HO pucyHkax 10.2
1 10.3, AAS MOATBEPXKAEHMS NMEPBUYHOM MAM MEPUOAMHECKOM MOBEPOK, A
TAKXKE NCKAIOYEHMA HECAHKLLMOHMPOBAHHOTO BMELLIATEABCTBO B HOCTPOM-
K. OCYLLLECTBASETCH YCTAHOBKOM MACTUYHOM MAOMOBI [TOBEPUTEAT MAM
NAOMObLI OTK HO KOPMYCHbIE BUHTbI KOHCTPYKLMW, MAM HOBECHOM MAOMOSI
HQ KOHTPOBOYHYIO MPOBOAOKY BOATOB, KpensLLmMx 3b K ceHcopy.

10.4 YNAKOBKA PACXOAOMEPA OCYLLLECTBAAETCS B CMELMAAbHYIO TAPY M3roTo-
BUTEAS, BBIMOAHEHHYIO C y4eTom TpebosaHmm TOCT 23170. MNMpu 3TOM AOMNY-
CKOETCH YNAKOBKA MOHTOXKHbIX YACTEM PACXOAOMEPA B OTAEAbHbIN ALLMK.

KOMMAKTHOE MCNOAHEHME PaszaeAbHOE UCNOAHEHME

PucyHok 10.2 — Mecta NAOMBUPOBKM KOHCTPRYKLLMKM CEHCOPA
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PucyHok 10.3 — MeCTa NAOMBUPOBKM AULLEBBIX MAOHEAW SAEKTPOHHOIO
BA0Ka

TPAHCNOPTUPOBAHUE U XPAHEHUE

1.2

11.4

|_|pl/1 MCMOAb30OBOHUM LLITOTHOM TAPbI M3TOTOBUTEAA PACXOAOMELP MOXET MNe-
[PEBO3UTLCS B 30KPBLITOM TPAHCMOPTE AIOOOro TMNA U HA ADBOE PACCTOS-
Hue. [epeBO3KA MOXET OCYLLLECTBAATLCS MPUM TEMNEPATYPE OKPYKAIOLLLE-
ro Bo3ayxa o1 -60 A0 +70 °C, ¢ COBAIOAEHMEM MEP 3ALLUMTbI OT YAQPOB U
BMOPALLMI.

Pacxoaomepsl B TPAHCMOPTHOM TAPE BbIAEPXXMBAOT BO3AEMCTBME BMOPA-
umm AAg rpynnel F3 no FTOCT P 52931.

Ha pacxoaomepax ¢ marepmasrom doyteposkn PTFE yCTOHABAMBAKOTCA
3ALLMTHBIE KOABLLO MAM AMCKM HO CPACHLLOX CEHCOPA pacxoasomepda. OHU
NPEeAOTBPALLAIOT AedpopMaLmio PTFE doyTEpPOBKU, — MX CAEAYET YAQASITb
TOABKO HEMOCPEACTBEHHO NePEA MOHTOXKOM B TPYOOMNPOBOA (MPK AEMOH-
TOXKE CEeHCOPA 3ALLMTHBIE KOAbLLO MAM AMCKM AOAXHBI OblTb YCTAHOBAEHDI
HO CPAQHLLBI).

BHUMAHMUE! 3anpelLeHO NOAHUMATbL U NEPEHOCUTb PACXOAOMEP YAEP-
XuBas 3a kopnyc 3b (B KOMNAKTHOM UCMOAHEHUMU) UAU KAEMMHOM KOpO6-
KM (B pasA€AbHOM UCNOAHEHUM). HEAb3si NePEHOCUTb CEHCOP NPY MOMOLLMU
AoMma (NAAKM), MPOAETOro BHYTPb, — 3TO MOXET NOBPeAUTb PyTEepOBKY
M IAEKTPOAbI. AAS GOABLUMX AUAMETPOB CAEAYET UCMOAb3OBATb TOAbKO
NOABEMHbIE MEXAHU3MBI U TAAM, 3AKPENASEMbIE 3A LUTATHbIE KPOHLUTEN-
Hbl HO dPAGHLLOX pacxoaomepd. He npumeHanTe py4Hbie U CAMOXOAHbBIE
wTabeAepbl.

PacxoAomepbl AOAXKHBI XPAHUTLCA B TOAHCMOPTHOM TAPE (PACXOAOMEPDI C
doyTepoBkom PTFE AOAXHbI XOAHUTLCS C YCTAHOBAEHHbBIMM 3ALLMTHBIMM KOAb-
LLAMM UAM AMCKAMMU). CAEAYET BBIOUPATb BEHTUAMPDYEMbIE MOMELLLEHMS, TAE
MCKAIOYEHO OBPA30BAHME KOHAEHCATA HA MOBEPXHOCTU.
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11.4 BO3AyX MOMELLEHME HE AOAXKEH COAEPXKATb MbIAM, MAPOB KMCAOT M LLLEAO-

12

4yen, a TAKXKe ra30B, BbI3bIBAIOLLIMX KOPPO3MIO. TemnepaTtypa npu XPAHEHMU
o1 -60 A0 +70 °C.

FTApAHTUU U3FOTOBUTEAS

13

[ApPAHTUMHbIE OBA3ATEALCTBA M3FOTOBUTEA AEMCTBUTEAbBHbI B TeyeHue 18
MECHLLEB C MOMEHTA MOHTOXKA M3AEAMA, KOTOPbIM dPMKCHpyeTcd B Na-
crnopTe, HO He BoAaee 24 MeCILEB C AQTbl MPOACKM.

B CAy4ae BbIXOAQ M3AEAMS U3 CTPOS B TEYEHME TAPAHTUMHOIO CPOKA MpM
YCAOBUM COBAIOAEHMS MOTPEBOUTEAEM TMPOBMA TPAHCMOPTUPOBKM, XPAa-
HEHMs, MOHTOXA M DKCMAAYATALIMK, MPEATNPUITUE-U3TOTOBUTEAL 0O3yeTCs
OCYLLLECTBUTb €70 PEMOHT UAM 3AMEHY. AAT PEMOHTA/3AMEHBI OBPALLLATH-
C1 MO aAPecCy, YKA3AHHOMY B MACTOPTE U3AEAMA.

FAPAHTUA NPEKPALLLAETCH B CAYHAAX:
— BO3HUKHOBEHMS MEXTAHMYECKMX MOBPEXAEHUM HO OBOPYAOBAHUM;

— NPOBEAEHMUS MPEAMOHTAXKHbIX, MOHTOXKHBIX, PEMOHTHBIX M SKCMAYATALLU-
OHHbIX PABOT HEKBAANPULIMPOBAHHBIM MEPCOHOAOM;

— HEMPABUABHOM YCTAHOBKM OBOPYAOBOHMS;
— MCMOAb30OBAHMA PACXOAOMEPT HE MO HAHAYEHMUIO;
— HecobAOAEHMI TPEOOBAHMM PYKOBOACTBA MO SKCMAYATALLMM.

BHUMAHMUE! U3roToBUTEAb HE HECET OTBETCTBEHHOCTU 30 HEMPABUABHbIN
BbIGOP Ay, AAMHbI NPUCOEAUHUTEABHOTO Kab6eAss CEHCOpd, KOHCTPYKTUB-
HOTO UCMOAHEHHUS PACXOAOMEPA U/UAU HECOOTBETCTBME MATEPUAAA DY-
TEPOBKMU U SIAEKTPOAOB NAPAMETPAM paboyeit cpeabl.

Pecypc u cpok cAyX6bl

14

Pexxmm paboTbl — HEMPEPbIBHbIN.
CpeaHss HapaboTtka Ha oTkas — 150000 y.

CpeaHWin CPOK CAYXObl — 15 A€T (AQHHBIM MOKA3ATEAb HOAEXHOCTM YCTO-
HOBAEH AAS HOPMOABHBIX YCAOBKMM PABOOTHI: HEArPECCUBHAS CPEAQ, TEM-
nepatypa +(20 £5) °C, BMBpaALMI U TPACKA OTCYTCTBYIOT).

CBeA€eHua 06 yTUAU3IALLMMU

M3aeAme DKOAOTHHECKM BE30MACHO M HE COAEPXKMT FAOBMTbLIX BELLLECTB U
XUMMHECKUX MATEPUAAOB, HE MPEACTABAAET ONACHOCTU AAR 3A0POBbLS Ye-
AOBEKQ U OKPY>KAIOLLLEM MPUPOAHOM CPEAbI.

MO UCTEYEHUM YCTAHOBAEHHOTO CPOKA CAYXObl PACXOAOMEPQA, MOPSAOK
€ro YTUAM3ALLMM OMPEAEAIET OPFAHU3ALMS, SKCIAYATUPYIOLLLAS M3AEAME.
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NMPUAOXXEHUE A YcAOBHOe 0603HAYEHME AASl KOAO 3aKA3A

Pacxoaomep CUMAT 23 | Ex | 150 | 16 PU w PA | 075 B 024 | 1H FL | M20 | 0001
Bura ncnoaHeHus
OBLLEeNPOMbILLIAEHHOE op
MCMOAHEHME
KomnaktHoe
MCMOAHEHWE: Ex
1Exdb IIC T6...T4 Gb X
PasaeAbHoe
MCMOAHEHME:
Cencop - 1Exdbia IC Ex
T6..T4 Gb X;
DAEKTPOHHBIM BAOK — TEX
db [ia] IC T6 Gb X
ANAMETD HOMUHOAbHbIM,
Tmnopasmep DN
2 mm | 002
2,5mm | 003
4 mm | 004
5mm | 005
6 mm | 006
8 mm | 008
10 mm | 010
15mm | 015
20 mm | 020
25 mm | 025
32 Mm | 032
40 mm | 040
50 mm | 050
65 mm | 065
80 mm | 080
100 mm | 100
125 Mm | 125
150 mm | 150
200 mm | 200
250 mm | 250
300 mm | 300
350 mm | 350
400 mm | 400
450 mm | 450
500 mm | 500
40
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npOAOI\)KeHMe NPUAOXKEHUA A

Pacxoaomep CUMAT 23 Ex | 150 | 16 | PU W PA | 075 024 | 1H FL | m20 | 0001
600 mm | 600
700 mm | 700
800 mm | 800
900 mm | 900
1000 mm | 10H
1100 mm | 1TH
1200 mm | 12H
1400 mm | 14H
1600 mm | 16H
AaBAeHue paboyen cpeasbl, PN
0.4 MMa (4 atm) | 04
0.6 MMa (6 atm) | 06
1,0 MMa (10atm) | 10
1,6 MMa (16 atm) | 16
2,5MMa (25 atm) | 25
4,0 MMa (40 atm) | 40
6,3 MMMa (63 atm) | 63
10 MMa (100 atm) | TH
ANSI 150 (20 atm) | A1
ANSI 300 (50 atm) | A3
ANSI 400 (68 atm) | A4
ANSI 600 (100 atm) | Aé
PyTEPOBKA
Teepaas pesnHa | HR
PTFE, dotoponaact #-4 | TF
PFA, dotoponaact #-50 | FA
MoanypetaH | PU
HeonpeH (MoamxaoponpeH) | NR
PVDF (cptoponaact-2M) | PM
F46 (PTOpaTMAEHNPONUAEH FEP) | Fé
Apyroe (no 3anpocy) | XX
MaTtepran SAEKTPOAOB
Hep>xaseloLas ctaab 03X17H14M3 | C
XacTeAarom (HrkeAesbln cniaas XH65MB (3M1567)) H
TutaH T
TaHTaA | A
4
P D ) CHUMAT 23.P no BHetwHui sug, /i TIPOAYKUMA MOTYT BbiTb U3MEHEH!
www.geolink.ru

Jlara 21.10.2025.

663
©2025 000 «IeonmHi Holorex»



MpoaAoAxeHHe NPUAOXKEHUs A

Pacxoaomep CUMAT 23 | Ex | 150 | 16 | PU | W | PA | 075 024 | 1H FL | m20 | 0001
MaTtepraa IAEKTPOAOB
MaatHa P
Kapbua sBoabdbpama | W
KOHCTPYKTMBHOE MCMOAHEHME PACXOAOMEPA
(cTeneHb 3aLLmTbI)
KomnakTtHoe; ceHcop IP67, aA. BAok antom. IP67 | KA
KomnakTtHoe; ceHcop IP67, 3A. BAOK QAIOM. IPéz KM
MOAOTABAPUTHBIN
KomnaktHoe; ceHcop IP48, aA.6A0k Hepx. IP67 | KH
KomnakTtHoe; ceHcop IP68, aA.6A0k IP68 | KX
PasaeabHoe: ceHcop IP67, aA. 6aok ABS IP65 | PS5
PasaeAbHoe: ceHcop P67, oA, GAOK omom.ulP67, P7
B KOMMAEKTE C KDOHLLUTEMHOM
PasaeabHOE: cercop IP67, aA. BAOK CAIOM. P67 P8
MO/\OI’CI6CIpl/ITHbII4, B KOMMAEKTE C KPOHLLUTEMHOM
PasaeAbHOE: ceHcop P68, 2A. GAOK O/\lOM.u|P67, PA
B KOMMNAEKTE C KPDOHLLUTEMHOM
PasaeaAbHoe: ceHcop IP68, aA. BAOK QAIOM. P67 PM
MAAOTABAPUTHBIM, B KOMMAEKTE C KDOHLLTEMHOM
PasaebHoe: ceHcop IP68, aA. BAok Hepx;|P67, PH
B KOMMAEKTE C KPOHLLITEMHOM
PasaeabHoe: ceHcop IPé8, aA. BA0K IP68, B KOMMABKTE C | by
KPOHLLTENHOM
PasaeAbHoe: ceHcop IP68, aA.6A0Kk ABS IP65 | PP
AAMHA KOBEAT MEXAY CEHCOPOM U 3A. BAOK (KPATHO 5 METPAM)
HeT, KOMMNAKTHbIM BAPUAHT UCMOAHEHKS | 000
5m | 005
10m | 010
15m | 015
20 m | 020
25m | 025
30m | 030
35m | 035
40 m | 040
45m | 045
50 m | 050
55m | 055
60 m | 060
65m | 065
70 m | 070
472
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npOAOA)KeHMe MPUAOXKEHUA A

Pacxoaomep CUMAT 23 ‘ Ex ‘ 150 ‘ 16 ‘ PU ‘ W ‘ PA ‘ 075 B 024 | 1H FL | m20 | 0001
AAVHO KOBEAS MEXAY CEHCOPOM U DA. BAOK (KPATHO 5 METPAM)
75m | 075
100 m | 100
200 m | 200
Kaacc TouHoCTH
Kaacc A (Al) — norpeluHocTs He Boaee £1,0 % (::I)
Kaacc B (B1)- norpeLuHocTs He 6oaee 0,5 % (BB'I)
Kaacc C (C1) - norpeluHocTs He 6oaee 0,25 % (é:])
Kaacc D (D1) — norpeluHocTs He 6oaee 0,2 % (:])
Mutanue
110-250 B (HommHaAbHoe 220 B) nepemerHoro Toka (50 u) | 220
12-48 B (HomMHOAbHOE 24 B) nocTosHHOro/nepem. Toka | 024
BbIXOAHOM CUTHAA
RS-485 Modbus RTU / UMMYAbCHBIM, YOCTOTHBIM BbIXOA (MACCHBHbIM) | 00
RS-485 Modbus RTU / MMMNYABCHBINA, YACTOTHBIM BBIXOA (MACCUBHbINM) /TOKOBb\—l;I 10
4...20 MA (naccuBHbIN)
RS-485 Modbus RTU / MMMYAbCHbIM, YOCTOTHbIM BbIXOA (MACCUBHbIN) /TOKOBbI—l;I 20
4...20 MA (aKTMBHbINM)
RS-485 Modbus RTU / MMMYAbCHBIN, YQCTOTHbIN BbIXOA (noccmaHbll?l_) / TOKOBbIM 1H
4..20 MA (naccwueHbIM) C nHTepdbericom HART
RS-485 Modbus RTU / MMMYAbCHBIM, YQCTOTHbIN BbIXOA (noccmaHblPQ / TOKOBbIM 2H
4..20 MA (aKTMBHBIN) C MHTepdbencom HART
MprcoeanHeHne K Tpy6onpoBoay
PaaHuesoe, C1.20, EN 1092-1 Tun 01 mcn. B (TOCT 33259-2015 ncn. B) | FL
PAaHLEBOE, HepasetoLLLas cTaAb 304, EN 1092-1 tun 01 ncn. B (TOCT 33259-2015 ncn. B) | F4
PACHLEBOE, HepxxaBetoLLLas CTaAb 316L, EN 1092-1 Tun 01 ncn. B (TOCT 33259-2015 ucn. B) | Fé
PAaHLEBOE, YTAEpPOAMCTas CTaAb, ANSI/ASME B16.5-2017 ucn. RF (Raised Face) | FA
PAaHLEBOE, HepaBeloLLas cTaAb 304, ANSI/ASME B16.5-2017 mncn. RF (Raised Face) | A4
PACHLEBOE, HEPXKABEIOLLLAS CTAAb 316, ANSI/ASME B16.5-2017 mcn. RF (Raised Face) | Aé
PAQHLEBOE, YIAepoAnCTas CTaAb, ANSI/ASME B16.5-2017 ucn. RTJ (Ring Type Joint) | RJ
CoHasiy | SW
C3HABMY, HEPXXaBetoLLLaA CTaAb 316 | WS
Mrneruyeckoe, MoAodHas rarka DIN 11851, LleAbHOCBAPHAS KOHCTPYKLMSA | ML
lMrnenmyeckoe, Clamp DIN 11864-3 | CL
MepPexoOAHMK AAS LUAGHTQO (EAOYKA) AAS BHYTPEHHero @: V2" — ana DN2-DN 8 | P1
HapyxHas pesbba 3/8»— 16 UNC —ans DN2-DN 8 | P2
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npOAOA)KeHMe NPUAOXKEHUA A

Pacxoaomep CUMAT 23 ‘ Ex ‘150‘ 16 ‘ PU ‘ w ‘ PA ‘075’ B ‘024’ TH ‘ FL | m20 | 0001

MprcoeAnHeHue K Toy6onpoBoAy

HapyxHas pesbba %" NPT-ara DN2-DN 8 | P3

HapyxHas pe3sba M12x1,5-arnaDN2-DN 8 | P4

HapyxHas pe3sba M14x1,5-arnaDN2-DN 8 | P5

HapyxHas pe3sba M16x1,5-arnaDN2-DN 8 | Pé

HapyxHas pesbba 2" NPT-ana DN2-DN 8 | P7

HapyxHas pe3bba 3/8" NPT-aAaDN2-DN8 | P8

HapyxHas pe3bsba 3/8" G-araDN2-DN8 | P9

PAaHLEBOE, HepxasetoLLLas cTaAb 304, DN10, EN 1092-1 mn 01 ucn. B (TOCT 33259-2015

ucn. B) - anga DN 2-DN 8 F5

PAaHLEBOE, HepxaBetoLLas cTaAb 304, DN15, EN 1092-1 Tun 01 ucn. B (TOCT 33259-2015
F8

ucn. B) — ans DN 2-DN 8

PACHLEBOE, HEepP>XKaBetoLLLas cTaAb 316, DN10, EN 1092-1 tvn 01 ucn. B (TOCT 33259-2015
F7

ucn. B) — ars DN 2-DN 8
PACHLEBOE, HEPXKABEIOLLLAS CTAAb 316, DN15, EN 1092-1 tin 01 ucn. B (TOCT 33259-2015 9

ucn. B) — ars DN 2-DN 8

KaGeAbHble BBOAbI

2 oTBEPCTUA MNOA KaBEAbHbIM BBOA M16x1,5 | 016

2 oTBEPCTUA NOA KaBEAbHbIM BBOA M20x1,5 | 020

2 NAQCTMKOBbIX KOBEAbHbBIX BBOAQ M16x1,5, ard kaBeas d=4..8 mm | M16

2 NAQCTMKOBbIX KABEAbHbIX BBOAQ M20x1,5, aAra Kabead d=10..14 mm | M20

2 NAGCTMKOBbIX KABEAbHbIX BBOAG M20x1,5, Ars KaBeAd d=6..12 mm | M21

M16x1,5 B KOMM. C KOBEABHBIM BBOAOM: HEPXK. CTAAb; MOA KAGEeAb 3-9 Mmm | M7S

M16x1,5 B KOMM. C KABEAbHbIM BBOAOM: HUKEA. AQTYHb; MOA KaBeAb 3-9 mm | M7B

M20x1,5 B komn. € Exia/Exd ka6. BBOAOM: HUKEA. AQTYHb; MOA KabeAb 6-14 mm | MXO0

M20x1,5 B KOMM. C KABEAbHbIM BBOAOM: HUKEA. AQTYHb; MOA KabeAb 6-14 mm | MOO

M16x1,5 8 komn. ¢ Exia/Exd ka6. BBOAOM: HEPXK. CTAAb; MOA KABEAb 3-9 MM B M-pyKaBe

P3-UX-15, MPMM15, TEPAA-MT-15, TEPAA-MI-16 m5s

M16x1,5 B komn. ¢ Exia/Exd ka6. BBOAOM: HUKEA. AQTYHb; MOA KAGEAb 3-9 Mm B M-pyKaBe M5B
P3-LUX-15, MPMM15, TEPAA-MT-15, TEPAA-MI-16

M20x1,5 B komn. ¢ Exia/Exd ka6. BBOAOM: HEPXK. CTAAb; MOA KABEAb 6-14 MM B M-pyKaBE M3s
P3-LX-18/MPMA-18

M20x1,5 B komn. ¢ Exia/Exd ka6. BBOAOM: HUKEA. AQTYHb; MOA KAGEAb 6-14 MM B M-pyKaBe M3B
P3-LX-18/MPMA-18

M20x1,5 B komn. ¢ Exia/Exd ¢ Kab. BBOAOM: HEPXK. CTAAb; MOA KAGEAb 6-14 mm MI1S
B M-pyKase 15 mm

M20x1,5 B komn. ¢ Exia/Exd ¢ Ka6. BBOAOM: HUKEA. AQTYHb; MOA KABEAb 6-14 mm MI1B
B M-pyKase 15 mm

M20x1,5 B komn. ¢ Exia/Exd ¢ Ka6. BBOAOM: HUKEA. AQTYHb; MOA KAOEAb 6-14 mm M2B
B M-pykase 20 mm

M20x1,5 B komn. ¢ Exia/Exd ¢ Kab. BBOAOM: HEPXK. CTAAb; MOA KABEAb 6-14 Mm M2s

B M-pykase 20 mm
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npOAOA)KeHMe MPUAOXKEHUA A

Pacxoaomep CUMAT 23 ‘ Ex ‘150‘ 16 ‘ PU ‘ W ‘ PA ‘075‘ B ‘024 ’ TH ‘ FL ‘Mzo 0001

KabeAbHble BBOAbI

M16x1,5 8 komn. ¢ Exia/Exd ka6. BBOAOM: HEPXX. CTAAb; MOA Op. KABeAb 6-12 MM; MéS
AMAM. BPOHM 8-16 MM
M16x1,5 B Komn. € Exia/Exd ka6. BBOAOM: HUKEA. AQTYHb; MOA Bp. KaBeAb 6-12 Mm; MéB
AMAM. BPOHM 8-16 MM
M20x1,5 8 komn. ¢ Exia/Exd ka6. BBOAOM: HEPXK. CTAAb; MOA Op. KABeAb 6-14 MMm; M4s
AMAM. BpoHM 10-21 mm
M20x1,5 B komn. ¢ Exia/Exd ka6. BBOAOM: HUKEA. AQTYHb; MOA Op. KaBeAb 6-14 Mm; M4B
AMAM. BpoHM 10-21 mm
AOMOAHUTEABHbBIE OMLLMK
Het | 0000

MMUTAUMOHHOS neproamieckas nosepka | 0001

MMUTALIMOHHAS Nepuroanieckas nosepka; Hepx. tabamdka ¢ T3 Homepom nprbopa | 0011

MMUTALMOHHAS neproamieckas nosepka; CamooymcTka 3aekTpoaos | 0101

MIMUTALIMOHHOS Neproanyeckas noBepka; CAamMOOHNCTKA SAEKTPOAOB; Hepx. Tabanyka ¢ TOI

0111
Homepom npubopa

Hepx. Tabanyka ¢ T3 Homepom nprbopa | 0010

CamooymcTKa aAekTpoaos | 0100

CaMOOHMCTKA SAEKTPOAOB; Hepx. TabAnyka ¢ TAI Homepom npubopa | 0110

PyHKUM "MycTas Tpyoa” | 1000

PyHKUMA "TlycTas TPY6a”; UMMUTALMOHHAR Nnepuoamieckas nosepka | 1001

PyHKUMa "TlycTas TpyBa"; Hepx. Tabamika ¢ T3 Homepom npmbopa | 1010

PyHKUMa "TlycTas TpyBa"; Hepx. Tabamyka ¢ T3 Homepom npmbopa;

1011
MMUTALLMOHHAS NEPUOAMYECKAd NOBEPKA

PyHkUMs "TlycTas TpyBa"”; CamooumncTka aaekTpoaos | 1100

PyHKLMA "TlycTas Tpy6a”; CAMOOYUCTKA SAEKTPOAOB; MIMUTALIMOHHAS Nepuoakieckas nosepka | 1101

PyHkUMs "TlycTas TpyBa"; COMOOUMCTKA IASKTPOAOB; Hepxk. Tabanyka ¢ T3 Homepom npubopa | 1110

PyHKUMs "TlycTas TpyOa"; COMOOYUCTKA IAEKTPOAOB; Hep. TabAanika ¢ TOI Homepom nprbdopa;

1111
MMUTALIMOHHAS NeproAnyecKas noBepka

45
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npOAOA)KeHMe MPUAOXKEHUA A

AAS 30KA30 PEKOMEHAYETCS BbIOOP PA3ZAEABHOM KOHCTPYKLIMM KOMMOHEH-
TOB (CEHCOPA U SAEKTPOHHOTO BAOKA) PACXOAOMEPA, ECAM 3ATPYAHEH AO-
CTYMn K MECTY MOHTOXXA B TPYOOMPOBOA, A TAKXE MPM YCTAOHOBKE CEHCOoPA
HQO OTKPbITOM BO3AYXE, MPU BbICOKOM TEMMEPATYPE U3MEPIEMOMN CPEADI AU
BMOPALMM TPYOOMPOBOAQ.

MNprmep 0BO3HAYEHMSI KOAQ AAS PA3AEABHOTO MCMOAHEHMA KOHCTPYKLMM:
Pacxoaomep CUMAT 23-Ex-150-16-PU-W-PA-075-B-024-1H-FL-M20-0001,
4TO COOTBETCTBYET MAPAMETPAM:

EX — B3pbIBO3ALLMLLIEHHOE MCMOAHEHME;

150 — HOMMHAABHBIM AMAMETP YCAOBHOTO MPOxoAd DN (Ay) =150 mm;

16 — AaBAEHME paboyen cpeabl A0 1,6 MIMa (16 atm);

PU — cbyTep0oBKA BLIMOAHEHA M3 MOAMYPETAHA;

W — M3MEPUTEABHBIE DAEKTPOAbI M3 KAPOUACQ BOABCDPAMA;

PA — pa3aeAbHOE UCMNOAHEHME ceHcopa (IPé8) m 3AeKkTPOHHOro BGAOKa
(IP67);

075 — AAMHO KOBEAS MEXAY CEHCOPOM UM SAEKTPOHHBIM BAOKOM 75 M;

B — BbIMTOAHEHAO KAAMBPOBKA AAS MOFPELLHOCTH He Boaee +0,5 %;

024 — nuTaHne HanpskeHmnem 12...48 B NOCTOAHHOro/nepeMeHHoro Toka;
TH — BbIXOAHbIE CUrHOABI: RS-485 Modbus RTU/MMMIYABCHBIM, YOCTOTHbIM Bbl-
XOA (MQACCUBHBbIN)/TOKOBBIM 4...20 MA (MACCUBHLIN) C MHTEepdoencom HART;
FL — doAaHUEBOE nMpucoeamHeHme K Tpybonposoay (Ct1.20, EN 1092-1 t1n
01 ucn. B);

M20 — yCTAQHOBAEHO ABQ KABGEAbHbIX BBOAQ M20x1,5 Exd mMeTaAAnYecKmX,
AAS HEOPOHUPOBAHHOTO KABEAS (6-14) B METAAAOPYKABE;

0001 — OYHKLMA MMUTALLMOHHOM NEPUOAMHECKOM MOBEPKM BKAIOYEHA.
Mpumep 0B03HAYEHMST KOAD AA KOMIMAKTHOTO MCMOAHEHUS KOHCTRYKLMM:
Pacxoaomep CUMAT 23-On-100-16-PU-W-KA-000-A-220-1H-FL-M20-0000,
4TO COOTBETCTBYET MAPAMETPAM:

On - O6LLLENPOMBbILLAEHHOE MCMOAHEHME;

100 — HOMMHOABHBIM AMAMETP YCAOBHOTO MPOxoAd DN (Ay) =100 mm;

16 — AaBAEHME paboyen cpeabl A0 1,6 MIMa (16 atm);

PU — cbyTep0oBKAQ BLIMOAHEHA M3 MOAMYPETAHA;

W — M3MEPUTEAbHBIE DAEKTPOAbI M3 KAPOUACQ BOABCDPAMA;

KA — KOMMNGKTHOE MCMOAHEHME CEHCOPA U SAEKTPOHHOTO 6A0Ka (IP67);
000 — HeT BHELLIHETO COEAMHUTEABHOTO KABEA MEXAY CEHCOPOM U IAEK-
TPOHHbBIM BAOKOM;

A — BbIMOAHEHO KOAMBPOBKA AA MOTPELLUHOCTM He Boaee 11 %;

220 - nutaHue HanpsxeHnem 110...250 B nocCTosHHOTro/nepemeHHoro
TOKQ;

TH — BbIXOAHbIE CUrHOABI: RS-485 Modbus RTU/MMMAYABCHBIM, YOCTOTHbIM Bbl-
XOA (MOCCUBHBbIN)/TOKOBbIM 4...20 MA (MACCUBHLIN) C MHTEepdoencom HART;
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FL — doAaQHLEBOE MpUCOoeamnHeEHME K Tpybonpooay (C1.20, EN 1092-1 tmn

01 ucn. B);

M20 - yCTOHOBAEHO ABQ KABEAbHbIX BBOAC M20x1,5 Exd mMeTaAAMYECKMX,
AAS HEOPOHUPOBAHHOTO KABEAS (6-14) B METOAAOPYKABE;

0000 — HET AOMOAHUTEABHbBIX OMLLMM.

BbI6Op MOAXOAALLEFO MATEPUAAA AAS CPYTEPOBKM MPOTOYHOM
YACTM CEHCOPA U U3MEPUTEAbHBIX SAEKTPOAOB

PyTEPOBKA AATHUKA, B 3ABMCUMOCTM OT NAPAMETOOB 143/v\ep51e/v\0171
XKMAKOCTH, MPOOM3BOAUNTCA N3 MATEPUAAOB:

e TeXHH4ecKdas TBEPAQS PE3UHA — UCTOAb3YETCH AAT CPEAHEATPECCUBHbIX
Xmakocten ¢ paboyen temneparypom A0 +80 °C. NprMeEHIEeTCS AAS NMUTbE-
BOM MAM TEMAOM BOAbI HO MPOM3BOACTBEHHbBIE U XO3AMCTBEHHBIE HY>KAbI M T.M.
EcAn paboyas TeMnepaTtypa U3MEPIEMOM XKMAKOCTU MOXKET MPEBbLILLIATH
+100 °C, TO HY>XHO MCMNOAb30BATH YTEPOBKY M3 AOTOPOMAACTA.

o PTFE (dpToponaacT P-4, TepAOH) — MCMOAB3YETCH AAT ArPECCHUBHbIX XMA-
KOCTemn ¢ paboyen Temneparypom B amanasoHe o1 —40 Ao +150 °C. Hanbo-
AEE YHMBEPCAAbHAS OYTEPOBKA U LLIMPOKO MPUMEHSETCH B XMMMYECKOM U
MULLLEBOM MPOMBILLAEHHOCTH.

e PFA (dToponaacTt P-50) — yCTOMHYMB K KMCAOTAOM (COAGHOM, CEPHOM,
Q30THOM), O TAKXE MOYTU KO BCEM XMMMYECKMM BELLLECTBAM U PACTBOPU-
TeAIM C paboyer TemnepaTypon B amanazoHe oT —40 Ao +180 °C. O6bl4HO
MCMOAb3YETCS B KPUTMHECKMX UAM BbICOKOKOPPO3MOHHBIX MPOLLECCAX XM-
MMUYECKOM M MULLLEBOM MPOMbILLIAEHHOCTH.

o PTOopaTUAEHNpPONUAEH FEP (F46) — yCTOMYMB K KUCAOTOM (COASHOM, Cep-
HOM, A30THOM), A TAKXE MOYTU KO BCEM XMMMHECKMM BELLLECTBAOM U PACTBO-
PUTEAIM C PABOYEN TEMNEPATYPOM B AMANAa3zoHe oT —40 A0 +120 °C. Mcnoab-
3yeTcs B XMMMHECKOM M MULLLEBOM MPOMBILLAEHHOCTM.

o MoandbeHnacyabcpua (PPS) — BICOKOS CTOMKOCTb MPAKTUYECKM KO BCEM
PACTBOPUTEAIM, MHOTUM KMCAOTAM M LLLEAOHOM, ODACATET UCKAIOYUTEAD-
HOWM TEPMOCTOMKOCTBIO U PABOYUM AMaAna3oHOMm oT =20 Ao +220 °C.

e MoanypeTtaH (PU) — 0OAQACQET BEICOKOM MEXAHMYECKOM MPOYHOCTHIO M
M3HOCOCTOMKOCTbIO, YCTOMYMB K PACTBOPAM COAEM, LLLEAOHEN, MACEA U
MHOTMM PACTBOPUTEAIM (MOBPEXKACETCH A30THOM M XAOPCOAEPKALLIMMM
KMCAOTAMM, PACTBOPAETCS ALLETOHOM). [TPUMEHEHNE OTPAHMUYEHO AOMY-
CTUMOM paBoyer TeMNEPATYPOM B AMANA30oHe oT —60 Ao +80 °C.

3AEKTQOAI>I AQTHYHUKA, B 3ABMCHMMOCTU OT NAPAMETOOB I/IBN\epﬂeN\OI;I
XXKMAKOCTH, Bbl6MpCﬂOTC$| M3 MATEPUMAAOB:

e Hepxagetowras ctaab 03X17H14M3 — MCNOAB3YETCS AAS BCEX MPUBbIMHbBIX
KMAKOCTEM HO OCHOBE BOAbI M APYIMX CPEA MPU HU3KMX KOHLLEHTPALMAX
KMCAOT M LLLEAOYEM: MOAOYHBIM MPOAYKTAOM, MMHEPAAM3IOBAHHOM, AMOP-
CKOW 1 CTOYHOM U1 BOAE.
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e XacTtearon (HukeaeBbi cnaaB XH65MB) — yAOBAETBOPAET MOBbILLEHHbIAM
TPEBOBAHMIM BOABLLMHCTBA MPOMBbILLAEHHbBIX CUCTEM MO CTOMKOCTU K KMC-
AOTHOM U LLLEAOYHOM CPEAE.

o TAHTAA — MPUMEHAETCSH AAS AFPECCUBHbIX XMMMYECKMX CPEA (KpOME LLLe-
AOYHBIX): A30THOM, CEPHOM M COAFHOM KMCAOTBI.

® TUTAH — KOPPO3MOHHOCTOEK K BOABLLIMHCTBY CPEA, MPUMEHIETCS AA He-
KOTOPbIX KUCAOT, LLLEAOHEM U XKMAKUX CEAbCKOXO3MCTBEHHbIX OTXOAOB.

e MAQTHMHA — XMMUYECKM O4EHb YCTOMYMBA U MPUMEHIETCA AAS CUABHOQ-
FPECCUBHBIX XXMAKOCTEM, HAMPUMEP, KOHLLEHTPUPOBAHHbBIX KMCAOT U LLLEe-
AOYEMN.

e Kap6ua BoAbppaMa — O4YEHb M3HOCOYCTOMHYMB K ABPA3MBHBIM CPEACM,
BbI3bIBAKOLLMM M3HOC M BbIKPALLMBAHME MOBEPXHOCTEM. YCTOMYMB K KMCAO-
TAM MPU HOPMOABHOM TEMNepAType.

MpumeyaHne — AAS NOAYHEHUS PEKOMEHAALMM OTHOCUTEABHO MOABOpPA
MATEPUAAD AAT AOYTEPOBKM M DAEKTPOAOB, B 3ABUCUMOCTU OT KOHKPETHbIX
YCAOBUM MX MOUMEHEHUA, MOXHO OBPATUTLCH K M3FOTOBUTEAID PACXOAO-
Mepa.
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MPUAOXEHUE b Ta6apuTHbIE U YCTAHOBO4YHbIE PA3MeEpbI

b.1 HeB3pblBO3ALLULLLEHHbIE PACXOAOMEPBI B KOMMNAKTHOM UCTOAHEHUU

PucyHok b.1 — TaBapuTHblE pasmepbl OAQHLLEBOTO MCMOAHEHUS

Pasmep C, Mm
A | TOmERAT. | oo (e Soreslco | Maccax
3b*
10 200 +0/-3 330 4,3
15 200 +0/-3 355 7.0
20 200 +0/-3 365 7.0
25 200 +0/-3 370 7.0
32 200 +0/-3 385 9,5
40 200 +0/-3 395 10,5
50 200 +0/-3 405 11,5
65 200 +0/-3 425 13,5
80 200 +0/-3 445 15,5
100 250 +0/-3 465 19.5
125 250 +0/-3 495 24,5
150 300 +0/-3 530 31,5
200 350 +0/-3 580 38,5
250 450 +0/-5 665 46,0
300 500 +0/-5 720 58,5
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Pasmep C, Mm
Ay, MM Pasmep A**, AoryckHa (He 6oaee), co Macea, kr
MM pmepA, MM | CTAHAGPTHBIM
b*

350 550 +0/-5 770 68,5
400 600 +0/-5 825 97.5
450 600 +0/-5 880 111,5
500 600 +0/-5 935 125,5
600 600 +0/-5 1055 161,5
700 600 +0/-5 1175 233,5
800 800 +0/-5 1285 328,5
900 900 +0/-5 1375 423,5
1000 1000 +0/-5 1475 513,5

* Pasmepbl AAG CMPABOK
** o 30KA3y BO3MOXHA APYras MOHTOXKHAS AAMHA CEHCOPA

PucyHok b.2 — BUA KOHCTPYKLMKM CEHCOPA C YCTAHOBAEHHbIM
CTAHAQPTHbIM b
OTBETHbIE CDAGHLBI AA MOHTOXA PACXOAOMEPA M3FOTABAMBAIOTCS CO-
raacHo FOCT 33259-2015, EN 1092-1 mam ASME B16.5-2017. CTQHAQPT, MO-
TEPUAA M paBOYee AOBASHME YKA3bIBAKOTCSA NPU 3AKA3E.

Kopnyc  2AeKkTpOHHOrO  OAOKG  AAS  KOMMOKTHOM  KOHCTPYKLLMM
PACXOAOMEPQA MOXET MMETb ABA BAPUAHTA MCMOAHEHMS, MOKA3AHHBIE HA
pucyHke b.4.

50

Pacxonomepsl anextpomartuTHble CAMAT 23. PykosoacTso no skcnnyaraum BHewHwii BAg, KOMIIEKTAUMA W/1ni TEXHUIECKYE XapaKTEPUCTHKM NPOAYKUMM MOTYT BbiTb U3MEHeHb!
www.geolink.ru npou 6e3
Jlara 27.10.2025 © 2025 000 «leonmHk Hoiotek»




MpoaAoAxeHue npuroxeHus b

a) 0)

PucyHok b.3 — BuA BOPUAHTOB KOMMAKTHOM KOHCTRYKLLMM
AAIOMUHMEBOTO Kopnyca 3b, pasmepsl 3b puc.: a) McnoaHeHue 1 (CTaH-
ACPTHbIN DB); 6) McnoaHeHue 2 (MaAorabapuTHbln Ob)

b.2 He B3pbliBO3ALLULLEHHbIE PACXOAOMEPDI B PA3AEABHOM UCMOAHEHUM
CEeHCOopa U IAEKTPOHHOro 6Aoka

OAEKTPOMArHUTHbIN CEHCOP PA3AEAbHOrO UCMOAHEHUS C KAEMMHOM
Kopo6GKou

PrcyHok b.4 — KOHCTPYKLMA GOAQHLEBOTO PA3AEABHOTO MCMOAHEHMS
CEHCOPA C MOHTAXKHOM KOPOBKOM

o1
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npOAOA)KeHMe NPUAOXKEHUA b

15 200 +0/-3 210 3,7
20 200 +0/-3 220 3.7
25 200 +0/-3 225 3,7
32 200 +0/-3 240 6,2
40 200 +0/-3 250 7.2
50 200 +0/-3 260 8,2
65 200 +0/-3 280 10,2
80 200 +0/-3 300 12,2
100 250 +0/-3 320 16,2
125 250 +0/-3 350 21,2
150 300 +0/-3 385 28,2
200 350 +0/-3 435 35,2
250 450 +0/-5 520 42,7
300 500 +0/-5 575 55,2
350 550 +0/-5 625 65,2
400 600 +0/-5 680 94,2
500 600 +0/-5 790 123,0
600 600 +0/-5 9210 159,0
700 600 +0/-5 1030 231,0
800 800 +0/-5 1140 326,0
900 900 +0/-5 1230 421,0
1000 1000 +0/-5 1330 511,0

* Pasmepbl AAS CMPABOK
** 0 30KA3Y BO3MOXHA APYras MOHTOXKHAS AAMHO CEHCOPA
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KOMMAKTHOE MCNOAHEHME PasaeAbHOE MCNOAHEHME CeHcopAa

PucyHok b.5 — KoHcTpyKumsa ceHcopa 6e3 doAaHLEB ("CaHABMY')

AvameTp Ay Pasmep Macca

C, MM (He !

Pasmep L, Mm | Pazmep B, Mm Kr (He
~ (He 6oaee)* | (He 6Goaee)* Gonee), co 60-

MM AIOWUMBI CTAHAQPT- Aee)***

HbIM Ob*
<10 HEOBXOAMMO YTOYHSTb PA3MEPDI MPU PA3ZMELLLEHMM 30KA3A

10 3/8 100 185 330 1,96
15 1/2 100 210 355 2,0
20 3/4 100 220 365 2.1
25 1 100 225 370 2.2
32 11/4 100 240 385 2.3
40 11/2 100 250 395 2,5
50 2 100 260 405 2.8
65 21/4 100 280 425 3.2
80 3 100 300 445 3.5
100 4 100 320 465 4,0
125 5 130 350 495 6,0
150 6 130 385 530 8,0
200 8 220 435 580 12

* Pasmepbl AAs CMPABOK
** 30BUCUT OT MATEPUAAC GOYTEPOBKM
**% 30BUCUT OT MATEPMAAA ADYTEPOBKM, AAT KOMMOKTHOM BEPCUMM +3 KI K MACCE
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MAacTukoBbii Db AAS PA3AEABHOTO UCMIOAHEHUS PACXOAOMEpPa

MAQCTHKOBBIM KOPMYC 3aKpenAfeTcd Ha cteHe Man Ha DIN-perike (35 mm) B mecTe,
ob6ecneymBatoLLLEM YAODHbIM AOCTYN AAS YTEHMA MOKA3AHMM XK-MHAMKATOPA M KOH-
doUrypUpoBaHU PABOTLI C AULLEBOWM NAHEAM, PUCYHOK b.6.

* CNpaBOYHbIE PA3ZMEPDI

PucyHok b.6 — BHeLLHWI BUA M TADAPUTHBIE PA3MEPBI SAEKTPOHHOTO
OAOKA (KaBeAbHblEe BBOALI, MPU HEOBXOAMMOCTU, MOTYT YCTOHOBAMBATLCH
OOABLLIEN AAMHBI MAM 3AMEHSTLCA 3ATAYLLIKAMM)

Bce kabGeAbHble BBOAbI BOAOHEMPOHULLOEMbBIE, MPUMEHSIIOTCS TMNA
MG16A-06G (13 NAQCTHKA, YCTOHOBOYHOE OTBEPCTUE D 16,5 MM, AMAMETP
BXOASALLLETO KABEAS 4—7 MM) MAM QHOAOTUYHBIE METAAAMYECKHME. [0 3aKa-
3y BO3MOXHO MCMOAHEHME C PE3bOON KOBEALHOTO BBOAC M20x1.5.

AAlOMUHUEBBIN Db AAS PA3AEABHOTO UCMTOAHEHUS pacxoaomepd

AAIOMMUHUEBBIM KOPMYC 3AKPEMNAIETCS HO CTEHE, MAHEAM MAK TpyDe
AMAaMeTpom 50 Mm (2") NPY MOMOLLLM KPOHLLITEMHA (BXOAMT B KOMIMAEKT
MOCTABKM, CM. NpunAoxKeHue O), pucyHok b.7.
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McnoaHeHnue 1 (CTaHACQPTHbIN DB) McnoaHeHne 2
(MaaorabaputHbi 26)

PucyHok b.7 — BHELLHMM BUA U TABAPUTHBIE PA3ZMEPBI DIAEKTPOHHOTO
OAOKa (KaBeAbHblE BBOAbI, MPW HEOOXOAMMOCTH, MOTYT YCTAHOBAMBATLCS
OOAbLLIEN AAMHbBI MAM 3AMEHITLCS 3ATAYLLIKOMM)

3B KOMMAKTHOTO UCMIOAHEHUS pACX0AOMEPd

McnoAHeHWe 1 (CTaHAQPTHBIM OB)

McnoaHeHme 2 (maaorabaputHbin 3b)
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McnoAHeHue 3 (36 13 Hep>KaBEIOLLLEM CTAAM)

PucyHok b.8 — BHELLHMM BUA M TADAPUTHLIE PA3MEPBI KOPMYCA
3AEKTPOHHOTrO BAOKA

56

Pacxonomepol anextpoMariTHble CAMAT 23. PykosoacTso no skennyaratm BHewHuii Bua, whnu aPaKTEPUCTUKM MPOLLYKLMN MOTYT BbiTb M3MEHeHb!
www.geolink.ru I 03
Jlata 27.10.2025. © 2025 000 «eonuH Hororex»




n POAOAXEHNE NPUAOXKEHUA b

Akceccyapbl: 3a3eMAsloLLLUE AUCKU AAS Ay A0 600 MM

3a3eMAFIOLLLME AMCKM (KOABLLA) AAR DACQHLLEBBIX MPUCOEAMHEHMIM, MOXHO
MCMOAB30BATb AAT Ay=Dn=25-600 MM C OACHLLOMM AIOBOrO CTAHACPTA
M HOMMHOABHOTO AQBAEHMS, KOTOPBIMM MOXET OblTb OCHALLLEH PACXOAO-
MEP, PUCYHOK b.9.

a) Ay <300 mm ©) Ay 300...600 mm B) Ay 2700 Mm

PucyHok B.9 — TABAPUTHBIE PA3MEPDI 3A3EMAIMOLLMX AMCKOB AAS
AOACHLLEBLIX COeAMHERMI (A, D, H — pa3mepbl AAS CMPOBOK)

Mpumevanune - MHdopmaumio 060 BCEX PAZMEPAX AMCKOB MOXHO YTOY-
HUTb Y MEHEAXEPOB KOMMAHWM-UITOTOBUTEAS PACXOAOMEPA.

AvameTp Ay Pasmep Pasmep Pasmep Pasmep
A, B, D, H, PucyHok

MM AIOWMBI MM MM MM MM

25 1 26 62 77.5 87.5 b.9a
32 11/4 35 80 87.5 94,5 B.9a
40 11/2 41 82 101 103 6.9a
50 2 52 101 115,5 108 b.9a
65 21/4 68 121 131,5 118 5.9a
80 3 80 131 154,5 135 B.9a
100 4 104 156 186,5 153 b.9a
125 5 130 187 206,5 160 b.9a
150 6 158 217 256 184 5.9a
200 8 206 267 288 205 B.9a
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AunameTtp Ay Pasmep | Pasmep | Pasmep | Pasmep
A, B, D, H, PucyHok

MM AIOMMBI MM MM MM MM

250 10 260 328 359 240 B.9a
300 12 312 375 413 273 £.96
350 14 343 420 479 265 5.96
375 15 393 461 523 395 5.96
400 16 393 470 542 395 £.96
450 18 439 525 583 417 £.96
500 20 493 575 650 460 5.96
600 24 593 676 766 522 5.96

BHYTPEHHWM AMAMETD METAAAMHECKOTO KOAbLLO HEMHOTO OOAbLLE BHY-
TPEHHErO AMAMETPA CEHCOPA PACXOAQ. Ha KOAbLE MPEAYCMOTPEHA
BHELLIHAA MACHKO AAS MOAKAIOHEHMS 3A3EMAAIOLLLETO KABEAS.

CeHCcOop UCMOAHEHUS PACXOAOMEPA MOA MAAbIE AUAMETPBI

AvameTp Ay, A (pe3s64) UcnoAHeHue Macca He PUCYHOK

MM Kopnyca 6oAee, kr

* pa3AeAbHOE 1,2 (1,1%) 5.10a

2 * KOMMNAKTHOE 2.8 5.106

25 * pPO3AEAbHOE 1,2 (1,1%) B.10a

* KOMMAKTHOE 2.8 5.106

4 * pasaeAbHOE 1.2 (1,1%) b.10a

* KOMMNAKTHOE 2.8 5.106

* pPO3AEABHOE 1,2 (1,1%%) b.10a

> * KOMMAKTHOE 2.8 5.106

* pasaAeAbHOE 1.2 (1,1*) b.10a

¢ * KOMMNQKTHOE 2.8 5.106

* pa3AEAbHOE 1,2 (1,1%%) 5.10a

8 * KOMMAKTHOE 2,8 5.106

* MprcoeAnMHNTEABHAA PE3bOA MOXKET BbITb BBIMOAHEHA MO 3AKA3Y M3 MEPEYHS:
NPT 3/8"; 3/8"— 16 UNC; M12x1,5 1 Apyrme, COrAQCHO KOAQ 3aKA3Q.

** CeHcop 6e3 KAeMMHOM KOPOBKM (C COABHUKOM UAM PAZBEMOM AAS MOAKAIO-

YeHus Lenewn).
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n POAOAXEHNE NPUAOXKEHUSA b

6)

PucyHok b.10 — KOHCTPYKLMA CEHCOPA AAT MOABIX AMAMETPOB AY:
a) PA3AEABHOE MCMOAHEHME (C MOHTAXKHOM KOPOOBKOWM); 6) KOMMAKTHOE
MCMOAHEHME C MAAOTABOAPUTHBIM Db

q) 6)

PurcyHok B.11 — KOHCTPYKUMI CEHCOPA AAT MOABIX AMAMETOOB AY:
d) PO3AEABHOE MCMOAHEHME C PA3ZBEMOM;
6) pPA3AEAbHOE KOMMAKTHOE MCMOAHEHUE (C MOHTOXKHOM KOPOBKOWM)
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npOAOA)KeHMe NPUAOXKEHUA b

b.3 B3p|:IBO3OLLLMLLLeHHbIe pacxoAoMepbl UHTErPAAbHOIoO UCNOAHEHUSA

PucyHok b.12 — TabapuTHble pasmepbl B3PbIBO3ALLMLLLEHHOTO
pacxoaomepa (kopnyc 1)

Ay | PN |A, Mm Fﬁoz}';';\ B,Mmm | @D, Mmm | @K, Mm QLXZTA.AM X Ma;:rca,
15 40 | 200 +0/-3 355 95 65 14x4 7.0
20 40 | 200 +0/-3 365 105 75 14 x 4 7.0
25 40 | 200 +0/-3 370 115 85 14 x 4 7.0
32 | 40 | 200 +0/-3 385 140 100 14x 4 9.5
40 | 40 | 200 +0/-3 395 150 110 18x4 10,5
50 40 | 200 +0/-3 405 165 125 18 x 4 11,5
65 40 | 200 +0/-3 425 185 145 18 x 4 13,5
80 40 | 200 +0/-3 445 200 160 18x8 15,5
100 | 16 | 250 +0/-3 465 220 180 18x8 19.5
125 | 16 | 250 +0/-3 495 250 210 18x8 24,5
150 | 16 | 300 +0/-3 530 285 240 22x8 31,5
200 | 10 | 350 +0/-3 580 340 295 22x8 38,5
250 | 10 | 450 +0/-5 665 395 350 22x12 46,0
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HpvomKeHue MPUAOXKEHUA b
MpoaoAxeHne Ta6AULLbI

Ay | PN |A, Mmm H'AC"OAHYZI:A B, Mm | @D, Mmm | GK, Mm QLX:_’I_:_\‘AM X qurca’
300 | 10 500 +0/-5 720 445 400 22x12 58,5
350 | 10 550 +0/-5 770 505 460 22x 16 68,5
400 | 10 600 +0/-5 825 565 515 26 x 16 97,5
500 | 10 600 +0/-5 935 670 620 26 x 20 125,5
600 | 10 600 +0/-5 1055 780 725 30 x 20 161,5
PucyHok b.13 — TaBapuTHblE PA3MEPDI B3PbIBO3ALLMLLLEHHOTO
pacxoaomepa (kopnyc 2)

Ay | PN [A mm $°:IV;':A B,mm | @D, Mm | BK, Mm 0Lx$ T"f‘M X M":rc"'
15 40 | 200 +0/-3 335 95 65 14x 4 5,5
20 40 200 +0/-3 345 105 75 14x 4 55
25 40 200 +0/-3 350 115 85 14x 4 5,5
32 40 200 +0/-3 365 140 100 14x4 8,0
40 40 200 +0/-3 375 150 110 18 x 4 9.0
50 40 200 +0/-3 385 165 125 18 x4 10,0
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MpoaoAxeHne npuaoxeHus b
MpoaoAXxeHne Ta6AULLbI

Ay PN | A, MM HAC;OAHIYS:A B, Mm | @D, Mm | @K, MM QLXZ:‘M X Mo:rco,
65 | 40 | 200 +0/-3 405 185 145 18x4 12,0
80 | 40 | 200 +0/-3 425 200 160 18x8 14,0
100 | 16 | 250 +0/-3 445 220 180 18x8 18,0
125 | 16 | 250 +0/-3 475 250 210 18x8 23,0
150 | 16 | 300 +0/-3 510 285 240 22x8 30,0
200 | 10 | 350 +0/-3 560 340 295 22x8 37.0
250 | 10 | 450 +0/-5 645 395 350 22x12 45,5
300 | 10 | 500 +0/-5 700 445 400 22x 12 57,0
350 | 10 | 550 +0/-5 750 505 460 22x 16 67,0
400 | 10 | 600 +0/-5 805 565 515 26x16 96,0
500 | 10 | 400 +0/-5 915 670 620 26 x 20 124,0
600 | 10 | 600 +0/-5 1035 780 725 30x20 160,0

5.4 B3pblBO3ALUMULLEHHBIE PACXOAOMEPDI B PA3AEABHOM UCNOAHEHUU
CEeHCOopa U IAEKTPOHHOro 6Aoka

PucyHok b.14 — FTaBapuTHble pa3MEPSDI B3bIBO3ALLMLLIEHHOTO
pacxoaomepa (kopnyc 1)
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npOAOA)KeHMe NPUAOXKEHUA b

Ay | PN | A mm £°:IV;';\ B, MM | @D, Mm | @K, Mm thz :\M X M“:rc"'
15 | 40 | 200 | +0/-3 | 235 95 65 14x 4 8,0
20 | 40 | 200 | +0/-3 | 245 105 75 14%4 8,0
25 | 40 | 200 | +0/-3 | 250 15 85 14%4 8,0
32 | 40 | 200 | +0/-3 | 265 140 100 14x 4 10,5
40 | 40 | 200 | +0/-3 | 275 150 110 18 x 4 11,5
50 | 40 | 200 | +0/-3 | 285 165 125 18x 4 12,5
65 | 40 | 200 | +0/3 | 305 185 145 18x 4 14,5
80 | 40 | 200 | +0/-3 | 325 200 160 18x8 16,5
100 | 16 | 250 | +0/-3 | 345 220 180 18x8 20,5
125 | 16 | 250 | +0/-3 | 375 250 210 18x8 25,5
150 | 16 | 300 | +0/-3 | 410 285 240 22x8 32,5
200 | 10 | 350 | +0/-3 | 460 340 295 22x8 39,5
250 | 10 | 450 | +0/-5 | 545 395 350 22x 12 47,0
300 | 10 | 500 | +0/-5 | 600 445 400 22x 12 59,5
350 | 10 | 550 | +0/-5 | 650 505 460 22x 16 69,5
400 | 10 | 600 | +0/-5 | 705 565 515 26x 16 98,5
500 | 10 | 600 | +0/-5 | 815 670 620 26 x 20 126,5
600 | 10 | 600 | +0/-5 | 935 780 725 30x 20 162,5
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npOAOA)KeHMe NPUAOXKEHUA b

PucyHok b.16 — FabapuTHblE PA3MEPDI B3PbIBO3ALLMLLLEHHOTO
pPACXoAOMEPA (KoprycC 2)

Ay | PN |A, mm H%OAHIY;I; B, Mm | @D, Mm | BK, MM ﬁlxz-rM X qurcu,
15 40 200 +0/-3 235 95 65 14x 4 6,5
20 40 200 +0/-3 245 105 75 14x 4 6,5
25 40 200 +0/-3 250 115 85 14x4 6,5
32 | 40 | 200 +0/-3 265 140 100 14x4 9,0
40 40 200 +0/-3 275 150 110 18x4 10,0
50 40 200 +0/-3 285 165 125 18x4 11,0
65 40 200 +0/-3 305 185 145 18x 4 13,0
80 40 200 +0/-3 325 200 160 18x8 15,0
100 | 16 250 +0/-3 345 220 180 18x8 19,0
125 | 16 250 +0/-3 375 250 210 18x8 24,0
150 | 16 300 +0/-3 410 285 240 22x8 31,0
200 | 10 | 350 +0/-3 460 340 295 22x8 38,0
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MpoaAoAxeHue npuroxeHus b
MpoaoAxeHne TabGAULLI

Ay | PN | A mm ﬁ:o:}l;: B,Mm | @D, Mm | @K, MM mxm T"f‘M X M“frcq'
250 | 10 | 450 | +0/-5 | 545 395 350 22x 12 46,5
300 | 10 | 500 | +0/-5 | 600 445 400 22x 12 58,0
350 | 10 | 550 | +0/-5 | 650 505 460 22x 16 68,0
400 | 10 | 600 | +0/-5 | 705 565 515 26x 16 97.0
500 | 10 | 600 | +0/-5 | 815 670 620 26 x 20 125,0
600 | 10 | 600 | +0/-5 | 935 780 725 30x 20 161,0
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MPUAOXEHUE B AManasoHbl U3sMepeHUit 06bEMHOro pacxoAd
XUAKOCTHU

OBLLME METPOAOTMYECKME NMAPAMETPbI MPUBEAEHbI B PA3AEAE 2, TABAMLA
2.1.

AAS TUMOBbIX AMAMETPOB YCAOBHOTO MPOXOAQ (AY) U3MEPUTEABHOTO YHACT-
KO TpyOOMNpPOBOAQ, AMAMA3OHbI M3MEPEHUM OBOBLEMHOIO pacxoad (Q), B
30BMCUMAMOCTM OT KAGCCA TOYHOCTH MPUOOPA, YKA3AHbI B TABAMLOX B.1-B.8.
OBO03HAYEHMS B TABAMLLOX:

Q,;y = MUHMMAAbHBIV PACXOA; Q,— MEPEXOAHOM PACXOA;

mil

Q, ., = HOMMHOABHbBIM PACXOA; Q,,, — MEPETPY304HbIN PACXOA.
Tabamua B.1
AMANA3oHbl USMEPEHUIN AAS TUMOBBIX Ay PACXOAOMEPOB KAQcca A
Ay, MM Q. M3/4 Q. M¥/4 Q, o0 M¥/4 Qe M3/H

5 0,00353 0,01060 0,70686 0,88357

6 0,00509 0,01527 1,01788 1,27235

8 0,00905 0,02714 1,80956 2,26195
10 0,01414 0,04241 2,82743 3,53429
15 0,03181 0,09543 6,36173 7.95216
20 0,05655 0.,16965 11,3097 14,1372
25 0,08836 0,26507 17,6715 22,0893
32 0,14476 0,43429 28,9529 36,1911
40 0,22619 0,67858 45,2389 56,5487
50 0,35343 1,06029 70,6858 88,3573
65 0,59730 1,79189 119,459 149,324
70 0,69272 2,07816 138,544 173,180
80 0,90478 2,71434 180,956 226,195
100 1,41372 4,24115 282,743 353,429
125 2,20893 6,62680 441,786 552,233
150 3,18086 9,54259 636,173 795,216
200 5,65487 16,9646 1130,97 1413,72
250 8,83573 26,5072 176715 2208,93
300 12,7234 38,1703 2544,69 3180,86
350 17,3180 51,9541 3463,61 4329,51
400 22,6195 67,8584 4523,89 5654,87
450 28,6278 85,8833 5725,55 7156,94
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npvomKeHue NPUAOXKEHUA B
MpoaoaxeHue Ta6auubi B.1

Ay, mm Q. M3/H Q. M¥/4 Q,omr M3/4 Qe M3/H
500 35,3429 106,029 7068,58 883573
600 50,8938 152,681 10178,8 12723,5
700 69,2721 207,816 13854,4 17318,0
800 90,4779 271,434 18095.6 22619,5
900 114,511 343,533 22902,2 28627,8
1000 141,372 424,115 28274,3 35342,9
1200 203,575 610,726 40715,0 50893,8
1400 279,680 839,040 56110,0 69920,0
1600 361,912 1085,73 72382,3 90477.9

Tabamua B.2
AnanasoHbl USMEpPEHUI AAS TUMOBbIX Ay pacxoAaomepoB kKaacca Al
Ay, Mm Qi M3/ Q, M¥/4 Q,on M3/4 Q naxr M3/H

5 0,00442 0,01325 0,70686 0,88357

) 0,00636 0,01909 1,01788 1,27235

8 0,01131 0,03393 1,80956 2,26195
10 0,01767 0,05301 2,82743 3,53429
15 0,03976 0,11928 6,36173 7,95216
20 0,07069 0,21206 11,3097 14,1372
25 0,11045 0,33134 17,6715 22,0893
32 0,18096 0,54287 28,9529 36,1911
40 0,28274 0,84823 45,2389 56,5487
50 0,44179 1,32536 70,6858 88,3573
65 0,74662 2,23986 119,459 149,324
70 0,865%90 2,59770 138,544 173,180
80 1,13097 3,39292 180,956 226,195
100 1,76715 5,30144 282,743 353,429
125 2,76117 8,28350 441,786 552,233
150 3,97608 11,9282 636,173 795,216
200 7,06859 21,2058 1130,97 1413,72
250 11,0447 33,1340 176715 2208,93
300 15,9043 47,7129 2544,69 3180,86
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npo,AOA)KeHMe MPUAOXKEHUA B
MpoaoaxeHne Ta6anubl B.2

Ay, mm Q. M3/H Q. M¥/4 Q, o M3/4 Qe M3/H
350 21,6476 64,9427 3463,61 4329,51
400 28,2744 84,8231 4523,89 5654,87
450 35,7847 107,354 5725,55 7156,94
500 44,1787 132,536 7068,58 8835,73
600 63,6173 190,852 10178.,8 12723,5
700 86,5902 259,770 13854,4 17318,0
800 113,097 339,292 18095,6 22619,5
900 143,139 429,417 22902,2 28627.,8
1000 176,715 530,144 28274,3 35342,9
1200 254,469 763,407 40715,0 50893,8
1400 349,600 1048,80 56110,0 69920,0
1600 452,390 135717 72382,3 90477.9
Tabamua B.3
AManasoHbl USMEPEHUI AAS TUTMOBBIX Ay pACXOAOMEpPOB KAacca B
Ay, MM Q. M3/H Q. M¥/4 Q, o M3/4 Qe M3/H

2 0,00113 0,00339 0,11310 0,14137
2,5 0,00177 0,00530 0,17670 0,22089
4 0,00452 0,01357 0,45239 0,56549

5 0,00707 0,02121 0,70686 0,88357

6 0,01018 0,03054 1,01788 1,27235
8 0,01810 0,05429 1,80956 2,26195
10 0,02827 0,08482 2,82743 3.53429
15 0,06362 0,19085 6,36173 7.95216
20 0,11310 0,33929 11,3097 14,1372
25 0,17671 0,53014 17,6715 22,0893
32 0,28953 0,86859 28,9529 36,1911
40 0,45239 1.35717 45,2389 56,5487
50 0,70686 2,12058 70,6858 88,3573
65 1,19459 3.58378 119,459 149,324
70 1,38544 4,15632 138,544 173.180
80 1,80956 5,42868 180,956 226,195
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MpoaAoAxeHue npuaoxeHus B
MpoaoaxeHue Ta6Aauubl B.3

Ay, MM Qi M3/H Q. M¥/M Qo M4 Quuxe M/4
100 2,82743 8,48230 282,743 353,429
125 4,41786 13,2536 441,786 552,233
150 636173 19,0852 636,173 795,216
200 11,3098 33,9293 1130,97 1413,72
250 17,6714 53,0143 1767,15 2208,93
300 25,4469 76,3406 2544,69 3180,86
350 34,6361 103,908 3463,61 4329,51
400 45,2390 135,717 4523,89 5654,87
450 57,2555 171,767 5725,55 7156,94
500 70,6858 212,058 7068,58 8835,73
600 101,788 305,364 10178,8 12723,5
700 138,544 415,632 138544 17318,0
800 180,956 542,868 18095,6 22619,5
900 229,022 687,067 22902,2 28627,8
1000 282,743 848,230 28274,3 35342,9
1200 407,150 1221,45 40715,0 50893,8
1400 559,360 1678,08 56110,0 69920,0
1600 723,823 2171,47 72382,3 904779

Tabanua B.4
AuanasoHbl 13MEePEHUN AAS TUNOBBIX Ay pacxoAomepoB kaacca Bl
Ay, Mm Qi M3/H Q. M¥/4 Q.o M3/4 Q e M¥/H
2 0,00141 0,00424 0,11310 0,14137
2,5 0,00221 0,00663 0,17670 0,22089
4 0,00565 0,01696 0,45239 0,56549
5 0,00884 0,02651 0,70686 0,88357
6 0,01272 0,03817 1,01788 1,27235
8 0,02262 0,06786 1,80956 2,26195
10 0,03534 0,10603 2,82743 3,53429
15 0,07952 0,23856 6,36173 7.95216
20 0,14137 0,42412 11,3097 14,1372
25 0,22089 0,66268 17,6715 22,0893

Pacxonomepbl anextpomarkiTHele CUMAT 23. PykooacTso no skcnayaram

www.geolink.ru
Jlata27.10.2025

69

BHewWHMiA B, KOMNNEKTALMS 1/UAN TEXHAYECKWE XapaKTEPUCTHKN NPOAYKLIMW MoryT BbITb M3MEHEHb!

€3
©2025 000 «leonuhk Hoiotex>



npo,AOA)KeHMe MPUAOXKEHUA B
MpoaoaxeHne Ta6anubl B.4

Ay, mm Q. M3/H Q. M¥/4 Qo M3/4 Qe M3/H
32 0.36191 1,08573 28,9529 36,1911
40 0,56549 1,69646 45,2389 56,5487
50 0,88357 2,65072 70,6858 88,3573
65 1,49324 4,47971 119,459 149,324
70 1,73180 5,19541 138,544 173,180
80 2,26195 6,78584 180,956 226,195
100 3,53429 10,6029 282,743 353,429
125 5,52233 16,5670 441,786 552,233
150 7.95216 23,8565 636,173 795,216
200 14,1372 42,4115 1130,97 1413,72
250 22,0893 66,2680 176715 2208,93
300 31,8086 95,4258 2544,69 3180,86
350 43,2951 129,885 3463,61 4329,51
400 56,5487 169,646 4523,89 5654,87
450 71,5694 214,708 5725,55 7156,94
500 88,3573 265,072 7068,58 8835,73
600 127,235 381,704 10178.8 12723,5
700 173,180 519,541 13854,4 17318,0
800 226,195 678,584 18095,6 22619,5
900 286,278 858,833 22902,2 28627,8

1000 353,429 1060,29 28274,3 353429
1200 508,938 1526,81 40715,0 50893,8
1400 699,200 2097,60 56110,0 69920.,0
1600 904,779 2714,34 72382,3 904779
Tabamua B.5
AnanasoHbl U3MepeHUn AAA TUNOBbIX Ay pacxoAaomepoB kaacca C
Ay, Mm Qi M3/H Q. M¥/4 Q.o M3/4 Q e M¥/H
2 0,00226 0,00679 0,11310 0,14137
2,5 0,00353 0,01060 0,17670 0,22089
0,00905 0,02714 0,45239 0,56549
0,01425 0,04275 0,70686 0,88357
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HpvomKeHue NPUAOXKEHUA B
MpoaoAxeHue Tab6AuLbl B.5

Ay, MM Qe M3/4 Q. M¥/4 Q, o M3/4 Q e M3/H

6 0,02052 0,06157 1,01788 1,27235
8 0,03619 0,10857 1,80956 2,26195
10 0,05700 0,17101 2,82743 3,53429
15 0,12826 0,38478 6,36173 7,95216
20 0,22802 0,68406 11,3097 14,1372
25 0,35628 1,06884 17,6715 22,0893
32 0,5837 1,7512 28,9529 36,1911
40 0,9121 2,7362 45,2389 56,5487
50 1,4251 4,2754 70,6858 88,3573
65 2,4084 7,2253 119,459 149,324
70 2,7932 8,3797 138,544 173,180
80 3,6483 10,945 180,956 226,195
100 5,7000 17,101 282,743 353,429
125 8,9070 26,721 441,786 552,233
150 12,826 38,478 636,173 795,216
200 22,802 68,406 1130,97 1413,72
250 35,628 106,88 176715 2208,93
300 51,300 153,91 2544,69 3180,86
350 69,830 209,49 3463,61 4329,51
400 91,210 273,62 4523,89 5654,87
450 115,43 346,30 5725,55 7156,94
500 142,51 427,54 7068,58 883573
600 205,22 615,65 10178,8 12723,5
700 279,32 837,97 13854,4 17318,0
800 364,83 1094,5 18095.6 22619,5
900 461,74 1385.2 22902,2 28627,8
1000 570,00 1710.1 28274,3 35342,9

T
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MpoaAoAxeHue npuaoxeHus B

Tabanmua B.6
AManasoHbl USMepeHUin AAS TUMOBBIX Ay pacxoaomepoB kKaacca C1
Ay, MM Qi M3/H Q, M¥/4 Qo M¥/4 Q naxr M3/H

2 0,00283 0,00848 0,11310 0.14137
2,5 0,00442 0,00848 0,17670 0,22089
4 0,01131 0,03393 0,45239 0,56549
5 0.01767 0,05301 0,70686 0,88357
6 0,02545 0,07634 1,01788 1,27235
8 0,04524 0,13572 1,80956 2,26195
10 0,07069 0,21206 2,82743 3,53429
15 0,15904 0,47713 6,36173 7,95216
20 0,28274 0,84823 11,3097 14,1372
25 0,44179 1,32536 17,6715 22,0893
32 0,72382 217147 28,9529 36,1911
40 1,13097 3.39292 45,2389 56,5487
50 1,76715 5,30144 70,6858 88,3573
65 2,98648 8,95943 119,459 149,324
70 3.46361 10,3908 138,544 173,180
80 4,52389 13,5717 180,956 226,195
100 7,06858 21,2057 282,743 353,429
125 11,0447 33,1340 441,786 552,233
150 15,9043 47,7130 636,173 795,216
200 28,2743 84,8230 1130,97 1413,72
250 44,1786 132,536 176715 2208,93
300 63,6172 190,852 2544,69 3180.86
350 86,5902 259,771 3463,61 4329,51
400 113,097 339,292 4523,89 5654,87
450 143,139 429,416 5725,55 7156,94
500 176,715 530,144 7068,58 8835,73
600 254,469 763,407 10178.8 12723,5
700 346,361 1039,08 13854,4 17318,0
800 452,389 1357,17 18095.6 22619,5
900 572,555 1717.,67 22902,2 28627,8
1000 706,858 2120,57 28274,3 353429
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npOAOA)KeHMe NPUAOXKEHUA B

Tabamua B.7
AnanasoHbl U3MepeHU AAA TUNOBBIX Ay pacxoAomepoB kaacca D
Ay, Mm Qo M/ Q, MY/ Quow M/4 | Qg M4

2 0,00471 0,01414 0,11310 0,14137
2,5 0,00736 0,02209 0.17670 0,22089
4 0,01885 0,05655 0,45239 0,56549
5 0,02945 0,08836 0,70686 0,88357
6 0,04241 0,12723 1,01788 1,27235
8 0,07540 0,22619 1,80956 2,26195
10 0,11781 0,35343 2,82743 3,53429
15 0,26507 0,79522 6,36173 7,95216
20 0,47124 1,41372 11,3097 14,1372
25 0,73631 2,20893 17,6715 22,0893
32 1,20637 3.61911 28,9529 36,1911
40 1,88496 5,65487 45,2389 56,5487
50 2,94524 8.83573 70,6858 88,3573
65 4,97746 14,9324 119,459 149,324
70 5,77268 17,3180 138,544 173,180
80 7,53982 22,6195 180,956 226,195
100 11,7810 35,3429 282,743 353,429
125 18,4078 55,2233 441,786 552,233
150 26,5072 79,5216 636,173 795,216
200 47,1239 141,372 1130,97 1413,72
250 73,6311 220,893 1767,15 2208,93
300 106,029 318,086 2544,69 3180,86
350 144,317 432,951 3463,61 4329,51
400 188,496 565,487 4523,89 5654,87
450 238,565 715,694 5725,55 7156,94
500 294,524 883,573 7068,58 8835,73
600 424,115 1272,35 10178.8 12723,5
700 577,268 1731,80 13854,4 17318,0
800 753,982 2261,95 18095,6 22619,5
900 954,259 2862,78 22902,2 28627.,8
1000 1178,10 3534,29 28274,3 353429
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npOAOA)KeHMe MPUAOXKEHUA B

Tabamua B.8
AManasoHbl U3MEepPEHUU AAS TUNOBBIX Ay pacxoAomepoB kaacca D1
Ay, Mm Qe M/ Q, W/4 Quow M4 | Qe M4

2 0,00565 0,01696 0,11310 0,14137
2,5 0,00884 0,02651 0,17670 0,22089
4 0,02262 0,06786 0,45239 0,56549
5 0,03534 0,10603 0,70686 0,88357
6 0,05089 0,15268 1,01788 1,27235
8 0,09048 0,27143 1,80956 2,26195
10 0,14137 0,42411 2,82743 3,53429
15 0.,31809 0,95426 6,36173 7,95216
20 0,56549 1,69646 11,3097 14,1372
25 0,88357 2,65072 17,6715 22,0893
32 1,44764 4,34293 28,9529 36,1911
40 2,26195 6,78584 45,2389 56,5487
50 3,53429 10,6029 70,6858 88,3573
65 5,97295 17,9189 119,459 149,324
70 6,92721 20,7816 138,544 173,180
80 9.04779 27,1434 180,956 226,195
100 14,1372 42,4115 282,743 353,429
125 22,0893 66,2680 441,786 552,233
150 31,8086 95,4259 636,173 795,216
200 56,5487 169,646 1130,97 1413,72
250 88,3573 265,072 1767,15 2208,93
300 127,234 381,703 2544,69 3180.,86
350 173,180 519,541 3463,61 4329,51
400 226,195 678,584 4523,89 5654,87
450 286,278 858,833 5725,55 7156,94
500 353,429 1060,29 7068,58 8835,73
600 508,938 1526,81 10178,8 12723.,5
700 692,721 2078,16 13854,4 17318,0
800 904,779 2714,34 18095,6 22619,5
900 1145,11 3435,33 22902,2 28627.,8
1000 1413,72 4241,15 28274,3 353429
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MPUAOXXEHUE T MoAKAIOHEHUS SAEKTPUHECKUX LLenen

AAS DAEKTPUYECKMX COEAMHEHMM B Db MpPeAyCMOTpeEHa CneumaAbHAS
KAEMMHQ$S NMAHeAb. B pA3AEABHOM BEPCUM MAHEAb PACMOAOXEHO B HUX-
HEM OTCEeKe Kopryca (pncyHOK I.1), B KOMMOKTHOM BEPCUM — B 3AAHEN YO-
CTM KOPMYCA MOA BUHTOBOM KPbILLKOM (PUCYHKM .2 1 T.3).

PucyHok .1 — POCNOAOXEHME KOHTAKTOB HO KAEMMHOM KOAOAKE Db
(PO3AEABHOE MCMOAHEHME, MEPEMBINKA AAS COTAQCYIOLLLETO PE3MCTOPA
HE YCTAHOBAEHQA)

PucyHok I.2 — POCNOAOXEHME KOHTAKTOB HO KAEMMHOM KOAOAKE MAQTHI
b B KOMMNAOKTHOM MCMOAHEHMM, BAPMAHT 1

HOCTOTHBIM M MMIMYABCHbIM BbIXOABI PEAAM3OBAHBI HO KAemmax «DIGITAL
OUT (UmdbpoBsom Bbixoa)». BeiBop pexmma paboTbl AMCKPETHOTO BbIXOAQ
MPOM3BOAMTCS M3 MEHIO HACTPOMKM PACXOAOMEPA.

CeTeBo€e NUTAHME PACXOAOMEPA MOACETCH HO KAEMMBI «220 VACY (MAM
«24 V» — NOAIPHOCTb MOAKAIOHEHMS MOXET ObITb AOOOM). AAq oBecneye-
HWA HOPMOABHOW PABOTEI PEKOMEHAYETCH MCMOAB3OBATH CETb, K KOTOPOM
HE MOAKAIOYEHO CHMAOBOE ODOPYAOBOHME, CO3ACIOLLLEE BbICOKMIM YOOBEHbD
rnomex. Mpu UCNOAb3OBAHMK CETU MUTAHMUS CUAOBOTO OBOPYAOBOHMUS, MOA-
KAIOYEHME PACXOAOMEPA OBA3ATEABHO BBIMOAHATE YEPE3 CTABUAMIATOP
CETEBOro HANPMXKEHMA MAM BAOK BecnepebomMHOro NMUTAHMA.
75
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npOAOA)KeHMe NPUAOXKEHUA r

a) 6)

PucyHok I.3 — POCNOAOXEHME KOHTAKTOB HO KAEMMHOM KOAOAKE MAQTHI
3B, BAOPUAHT 2 MICMOAHEHMS: A) KOMMAAKTHOIO 3SAEKTPOHHOIO OAOKQ;
6) MAAOTABAPUTHOIO SAEKTPOHHOTO BAOKA

r A)

PucyHok .4 — POCMOAOXEHME KOHTAKTOB HO KAEMMHOM KOAOAKE MAQTHI:
a) AAS CEHCOPA KOMBUHUMPOBAHHOTO MCMOAHEHMS PACXOAOMEPT;
6) AAS CeHCOPAa OBLLLEMPOMBILLAEHHOTO MCMOAHEHMS; B) AAS CEHCOPA
B3PbIBO3ALLMLLLEHHOTO (C YCTAHOBAEHHBIMM MPEAOXPAHUTEAIMM);

r) AAS DAEKTPOHHBIX BAOKOB KOMBUHUPOBAHHOTO MCMNOAHEHMS B
KomnaktHom, MAAOra®apmUTHOM U TUMIMEHUYECKOM KORMYCE;

A) KOMBUHUPOBAHHOTO UCMOAHEHMS B MAQCTMKOBOM KOPMYyCE;

16
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CoeAnHEHHE CEHCOPA C SAEKTPOHHbIM GAOKOM

AAS PA3AEABHOTO MCMOAHEHMS KOHCTPYKLMM PACXOAOMEPA B KOMMAEKT
MOCTOBKM BXOAMT CMELMAAbHbBIM MHOTOXMAbHBIM KAOEAb, COEAMHSIOLLMMN
CEHCOP C IAEKTPOHHBIM BAOKOM. KaBeAb MOAKAKOHOETCS B COOTBETCTBMM
CO CXEMOM, MPUBEAEHHOM HA pucyHke I.5.

PucyHok .5 — CoeamHeHnne ceHcopa ¢ 3b Npu pAsHbIX MCMTOAHEHMSX
pacxoaomepa

AAS PAZAEABHOTO MCMOAHEHUS NPU COEeAMHEHUM Db C CeHCOpOM KabeAb
npumersetcs mna SROS 5-22HGR (m3rotosmteAb TEKABEN) — AAMHG ero
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npOAOA)KeHMe MPUAOXKEHUA r

OrOBAPMBAETCS MPU 3AKA3E U3AEAMS (HE CAEAYET 3AMEHSTE KABEAb APYTMM
MAM YKOPQYMBATH €70 MO MECTY MOHTAXA, TAK KK 3TO BAMSET HO METPOAO-
TMYecKMe XapaKTEPUCTUKM).

MoakAloHeHHUe ANCKPETHbIX BbIXOAOB: MMNYAbCHOIO U HaCTOTHOIoO

BoiGop pexmma paboTbl AMCKPETHOTO BbIXOACO OCYLLLECTBAIETCH MPO-
TOAMMHO (CM. MEHIO MPOrPAMMUPOBAHUS, MprAoxkeHme E). Bbixoa nac-
CWBHbIM, TOABBOHMYECKM U3OAMPOBAHHbLIM. BHELLIHEE NUTAIOLLLEE HAMPXKE-
HWME AOAXKHO ObITb HE Boaee 25 B, pncyHok I.6.

PUCyHOK .6 — DAeKTpUYEeCKas CXeMA MOAKAIOHEHUI AMCKPETHOTO BbIXOAQ

MoakAlo4eHMe K MHOOPMALLMOHHOM CeTU No uHTepdpeiicy RS-485

CurHaa B ctaHaapTe RS-485 nepeaaeTtcs no TOKOBOW METAE OTAEAbBHO OT

AMHUM MUTAHUS NPEOBPA3OBATEAS — MOAKAIOYEHME MOKA3AHO HA PUCYHKAX
r.7,rs.

PucyHok .7 — CxemMa NOAKAIOYEHMS pacxoaomepa K MK
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npOAOA)KeHMe MPUAOXKEHUA r

PucyHok .8 — Mpumep NMOAKAIOYEHMS HECKOABKMX PACXOAOMEPOB (MAM
COBMECTUMBIX YCTPOMCTB) B AOKOABHOM CETU MO MHTEPdPEeMCy RS-485 k
KoMMbloTEPY (MAM cucTteme ACY TIM)

MoakAlo4eHHe K MHOpMALMOHHOM ceTu no uHTepdpency Ethernet

PucyHok .9 — Cxema NoAKAHEHMS pacxoaomepd k K yepes
AOKOABHYIO ceTb Ethernet

19
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MpoaoaxeHue npuaoxeHus I
MoAKAIOHEHME AHAAOFOBOrO TOKOBOTO BbIXOAQ 4...20 MA

TOABBOHMYECKM M3OAMPOBAHHBIM BbIXOA, B 3ABMCHMMOCTM OT BbIOPAHHOTO
Py 3aKA3€e TMNA, MOAKAIOYAETCS MO Cxeme Ha pucyHke I.10.

6)

PrucyHoK .10 — DAEKTpHUYEeCKME CXEMBbI MOAKAIOYEHMS TOKOBOTO BbIXOAQ!:
d) NMACCUBHOTO TMNA; ©) AKTUBHOIO TUMA, MUTAETCH OT BCTPOEHHOTO B Db
MCTOYHUKAO 24 B

MoakAloveHue no uHtepdpeicy HART (onuus)

AAS HOCTPOMKM PACXOAOMEPA MOXKET MOAKAIOYATECS HART-KOMMYHMKO-
TOP B COOTBETCTBMM C PUCYHKOM T.11.

PucyHok .11 — BapmaHT noakatodeHre HART-KOMMYHUKATOPA
80
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AAS OBLLEMPOMBILLAEHHOTO MPUMEHEHUI PACXOAOMEPTA MOAKAIOYAETCH
HART-moaem No cxeme, pUCYHOK .12,

PucyHok .12 — BapuaHT cxembl NoakAto4eHmns HART-moaema

MoAKAIOHEHME HECKOABKMX PACXOAOMEPOB K OAHOM LLeMU: MOXHO OObe-
AVMHUTE AO 15 NPMBOPOB B OAHOM LLenu. AAT PABOTbl MHOTOKAHAABHOTO pe-
XKUMA KAXKAOMY YCTPOMCTBY AOAXKEH ObiTb YCTAHOBAEH MHAMBUAYCOAbHbIM
QAPEC CBA3M — YNCAOBOE 3HAYEHMS OT 1 A0 15 (HOYAABHBIM QAPEC NPU U3TO-
TOBAEHMM — 1). BBINOAHIETCAS CMEHA AAPECA MPOrPAMMHO Mo HART-npo-
TOKOAY, MPU MOMOLLLKM ABTOHOMHOTO HART-KOMMYHUKATOPA MAKM HART-MmO-
Aema c [K.

MpPK AKTUMBALLUM MHOTOKOHOABHOTO PEXMMA CBA3M Y MPUOOPA OTKAIOYAETCSH
QHAAOTOBbIN BBIXOAHOWM CUTHAA, — €70 3HAYEHME OUKCUPYETCA HA YPOBHE 4
MA. M3MepPEHHbIE 3HOYEHMS B LMADPOBOM BUAE NEPEACIOTCS B KOMMBIOTEP,
Nnpw 3TOM BCE NPUOOPBI MOCAEAOBATEALHO OMPALLIMBAIOTCA.
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MPUAOXXEHUE A Koabl oluMGoOK npu paboTe pacxoaomepda

Koa Hassaxue Cra- Onucauune
TyC
0 ERR_NO_ERRORS | Or1cyTCcTBME OLLMOKM
1 ERR_FLOW_TOO_HIGH Pacxoa 6oree Qmax
2 ERR_ADC_OVERLOAD_ Meperpyska AL B MOAOXMUTEABHOM MOAYBOAHE
POS M3IMEepPEeHns
3 ERR_ADC_OVERLOAD_ W Meperpy3ska AL B OTPULLATEABHOM NOAYBOAHE
NEG msmepeHms
4 ERR_NOT_CALIBRATED E Pacxoaomep He KaAnMBpoBaH
5 | ERR_ECC_FLOW LOW E PACXOA XXMAKOCTU MOA AAS BKAIOYEHMS OYMCTKM
SAEKTPOAOB
55 ERR_DIGITAL_OUTPUT_ E Meperpyska MMMYAbCHOTO BbIXOAQ, HEOBXOAMMO
OVERLOAD YBEAMYUTL BEC MMMYAbCA
56 ERR_FREQUENCY_ E Meperpyska YaCTOTHOrO BbIXOAQ, HEOBXOAMMO
OUTPUT_OVERLOAD YBEAMYUTb 3HAYEHNE PACXOAQ MPUBA3KM
ERR_ANALOG_OUTPUT_ Meperpy3ka AHAOAOTOBOTO BbIXOAQ, HEOBXOAMMO
58 E
OVERLOAD YBEAUYUTL 3HAYEHME PACXOAQD MPMUBA3KM
59 | ERR_WATCHDOG_RESET E CBpocC OT CTOPOXEBOro TAMMmepa
5A | ERR_BROWNOUT FAIL W Cbpoc m3-3a KpaTkoBpemeHHoro nepebos
MUTAHMA
5B | ERR_EXTERNAL_RESET W OLMBKA M3-3a BHELLIHero cbpoca
5C | ERR_POWER_ FAIL | CBOPOC M3-30 OTKAIOHEHUSA DAEKTPOMUTAHMS
5D | ERR_MULT_RST_SOURCES W OLWMBKA OT rpymnmMbl UCTOYHUKOB COpPOCa
5E | ERR_AUTH_FAILED | OLUMBKA CBTOPM3ALMM
ERR_CONFIGURATION_ KOHTPOABHAS CYMMA KOHAOUIYPALLMM
A9 E
INVALID PACXOAOMEPQ HEBEPHA
AA | ERR_STATE_LOAD_FAIL E KOHTPOABHOR CYMMA OBAQCTM COCTOAHMSA
PACXOAOMEPT HEBEPHA

* 3HaYEeHMS KOAOB OLLIMOOK Ha XXK-MHAMKATOPE BbIBOASTCS B LLIECTHOALLOTEPUYHOM BMAE.

Cratyc: E - cepbesHasg olmbka; W — npeaynpexaeHue; | — tHdbopmaLmg.

MpumeyaHue:
1. OAHOBPEMEHHO BO3MOXHO OMKCHPOBATH A0 9 PA3HbLIX OLLIMOOK.
2. HO MHAMKOTOP AMLLEBOM MAHEAM BbIBOAATCS MEPBbIE 5 OLLIMOOK.
3. Mo nHtepdoency RS-485 BO3IMOXHO CHUTBIBAHME BCEX OLLIMOOK.

Pacxonomepsl anextpomartiTHble CUMAT 23. PykooacTso no skcnayataum
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MPUAOXXEHUE E MeHI0 HOCTPOMKM pacxoAaomepda

* TTYHKT MEHIO €CTb TOABKO AASl MICMIOAHEHMSA PACXOAOMEPA C HART UHTepdoemcom
(ckopocCTb MHTEPdPEeMCa BCeraa dUKCUPOBAHA U cocTaBAseT 1200 60a).
** TIYHKT MEHIO €CTb TOABKO AAS UCMOAHEHMS PACXOAOMEPA C doyHKLMeN EPD (06-
HapYy>XeHue nycTom TpyObl)
*** MNoapobHee MHGOOPMALMI O NAPOAE MPUBEAEHA B pa3aeAe M. 6.1 1 Aaaee B
OMUCAHMM MYHKTOB MEHIO PA3AEAA «HACTPOMKMY.

Bo BCex pasaeAax MeHIO CTPOKa BosspaT npu akTmBaLmMm KHOMKOM <BBOA> 9BAseT-
Cq KOMOHAOM AA MEPEXOAQ K MPEABIAYLLLEMY YPOBHIO.
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MpoaAoAxeHue npuroxeHus E

MeHIO NPOrPAMMMUPOBAHUS (HACTOOMKM) COCTOUT M3 DIAEMEHTOB:

KomaHAbI — MyHKTbl MEHIO AA MOATBEPXAEHMA BbIMOAHEHMS KAKMX-AMOO
AENCTBUMN. KOMOHAQ OKTUBM3MPYETCH HOXKATMEM KHOMKM <BBOA>;

PasAeAbl — OCHOBHbIE MYHKTbl MEHIO, COAEPXALLIME B CBOEM COCTABE APY-
rMe MyHKTbl (MOAPQa3AEAbl) BOAEE HU3KOTO YPOBHS. Mepexoas HA HUXKHMM
YPOBEHb OCYLLLECTBAETCH HAXKATUEM KHOMKM <BBOA>;

MoAs — mecTa TpebyoT BBEAEHUA YUCAOBOTO MAM CUMBOABHOTO 3HAYEHMS,
AMBO OTOBPAXKAIOT KAKYIO-AMOO MHADOPMALMIO. BBOA 3HAYEHMS 3AKAHYM-
BAETCH HAXATMEM KHOMKKM <BBOA>. BbIXOA M3 MOAY, NPEAHA3ZHAYEHHOTO
AAS TPOCMOTPA, OCYLLLECTBAIETCH YAEPXKMBAHMEM KHOMKM <BBOA> Boree
3¢

Cnucku — MoAs, B KOTOPbIX TpebyeTcs NpOM3BECTM BbIOOP OAHOrO 3HAYE-
HUS NAPAMETPA U3 UMEIOLLLETOCS NepPeYyHs. BbIGop 3HAYEHMS U3 CrIUCKA
OCYLLIECTBASETCS KHOMKAMM BEPTUKAABHOM HOBUIALLMM, — MOATBEPXKACETCS
KHoMKom <BBOA>.

Hoxxkatne kHomkn <BBOA> B pa3AEAE BEPXHETO YPOBHA MPUBOAMT K Nepe-
XOAY HQ CAEAYIOLLIMK MO UEePAPXMU HUXKHUM YPOBEHb (MOAPA3AEA). AA
NePEXOAQ HA BbILLECTOSILLLMM YPOBEHb MEHIO B KODKAOM TEKYLLLEM YPOBHE
NPEAYCMOTPEHO KOMAHAQ «BbIXOAN.

OCHOBHbIE PA3AEABI MEHIO KOHBEPTEPA: M3mepeHmne, OTobpaxxeHme, Bbi-
X0Abl, MIHTEepdbenc, HacTpomnku, MapameTpbl — HO3HAYEHUE MYHKTOB:

*  UsmepeHue - BkaloyaeT B cebs noapasaesbl O6bem, Pacxoa i
UmutaTop:

— O6beM — MO3BOASET YCTAHOBMTb MAPOAMETPbLI CHETYMKOB OObEMA
>KMAKOCTH, MPOLLUEALLEN Yepe3 PACXOAOMEP. NPEeAyCMOTPEHO ABA He-
30BUCHMMbBIX CHETIMKA, CYMMMPYIOLLIMX OBbEM B MPAMOM M OBPATHOM
HAMPOBAEHUM. 3AAQHHBIE B AGHHOM PC3AEAE MAPAMETPDI MPUMEHSIOT-
C9 K OBOMM CHETIMKAM, KAK B MPAMOM, TOK U B OOPATHOM HAMPOBAEHMM.

MHdpopmaLma 06 obbeme XMAKOCTH, MPOLLEALLEM Yepe3 PACXO-
AOMEP, XPAHUTCS BO BHYTPEHHEWM IHEPIOHE3ABMCUMMOM MAMITU U CO-
XPAHAETCs Npu COOIX B SAEKTPOMUTAHMM AAMTEABHOE BPEMSA. B CAydae
OLLIMOKM YTEHUS U3 DHEPTOHE3ABMCUMOM MAMATU MPU BKAIOYEHMM MPU-
Bopa reHepupyeTcs COOTBETCTBYIOLLIMIM KOA, KOTOPbIM 3AMMCHIBAETCA B
ANNAPATHbIN XXYPHAA, M TEHEPUPYETCH COCTOIHME OLLIMOKM.

EAMHULbI U3MEPEHUN — B CMUCKE BbIOUMPAIOTCS EAMHULLBI M3MEPEHMI
HOKOMAEHHOTo 06beMA. PACXOAOMEP MOXET CHUTATb OOBEM
SKMAKOCTM B KYOMYECKMX METPAX UAU AUTPOX.

KoAn4ecTBO 3HAKOB — MOAE YCTOHOBAMBAET YUCAO 3HAKOB MOCAE 30-
NITOM AAS OTOOPOXKEHWMA HAKOMAEHHOTO 06bema. NOAb30BATEAL MPU
MOMOLLIM CTPEAOK YCTAHOBAMBAET YUCAO 3HOKOB MOCAE 3AMATOM U MOA-
TBEPXKAQET BbIOOP KHOMKOM <BBOA>. HOKOMAEHHbIM 0Bbem ByaeT Npea-
CTABAATBCS C BbIOPAHHBIM YYCAOM 3HAKOB MOCAE 3AMATOM.
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— Pacxoa — COAEPXUT NAPAMETPLI HOCTPOMKM M3IMEPEHMS PACXOAA
(MrHOBEHHOTO NOTOKA).

OTceyKkda — MOPOroBoe 3HAYEHMS PACXOAQ, HUXKE KOTOPOrO CYMTAETCSH,
4TO MOTOKA B TPYOOMPOBOAE HET. 3AAAHHAS OTCEYKA MPUMEHAETCH KAK
AAS MTOAOXKMTEABHOTO, TAK M AAS OTPULLATEABHOTO HAMPABAEHMS MOTOKA.

EAMHULLBI U3IMEPEHUN — HEODXOAMMBIE EAMHMLIBI PACXOAQ XKMAKOCTH
MOAB3OBATEAb BbIOUPAET M3 CMMCKA MEPEYHS: AUTPLI/HAC; AUTObI/MMUH.;
AUTPbI/CEKYHAY; M3/4aC; M3/MUH.; M3/C (BBIOOPD MOATBEPXKACETCS HAXA-
TMeM KHoMKm <BBOA>).

M3mepseTcs MIHOBEHHbIM PACXOA B ABYX HAMPOBAEHMAX: B MOAOXM-
TEABHOM W OTPULLATEABHOM (PDACXOA B OTPULLATEABHOM HAMPABAEHMM HA
MHAMKOTOPE OTODPAXKAETCH CO 3HAKOM MUHYC).

O6paTHbIA XO0A — 30MPET/PA3PELLEHNE YY4ETA OTPULLATEABHOTO (HO-
NPOBAEHHOTO B OBPATHYIO CTOPOHY) PACXOAQ XMAKOCTH.

— UMuTaTop — pasAeA 30A0ET NAPAMETPLI PABOTEI MMUTATOPA, KOTO-
Dbl CAYXMUT AAS HOCTPOMKM KOHOAQ M3MepPEHMs pacxoaa B ACYTI v no-
3BOASET MMUTUPOBATH HO BLIXOAOX PACXOAOMEPQA CUTHAABI, MPOMOPLMO-
HOAbHbIE 30ACHHOMY B MOAE «PACXOA) 3HOYEHUAM. [ToK STOM PEAAbHbIN
PACX0oA B TPYOOMNPOBOAE HE MMEET 3HAYEHMS.

Pexxum paboTbl — C MOMOLLLBIO AGHHOTO MYHKTA MOXHO BKAKOYMTL/OT-
KAIOYUTD UMUTATOP. TP BKAIOYEHMM MMMUTATOP OKA3bIBAET BAMAHME HA
YOCTOTHBIM M TOKOBBIM BbIXOAbI.

Pacxoa — NMoAe BBOAQ 3HAYEHUS UMUTUPYEMOTO PACXOAQ. 3HOYEHUE
HE MOXET MPEBbILLIATH MOKCUMOAbHbIM PACXOA AAS AQHHOTO AMAMETPA
ceHcopa.

*  OTobpaxeHue — PA3AEA COAEPXKMT ABA CMMCKA, C MOMOLLLBIO KO-
TOPbIX MOXHO HACTPOUTb OTOBPAKEHME MHADOPMALMM HO MHAM-
Katope:

— Ctpoka 1/CTpoka 2 — B NepEYHsIX CMMCKOB AAS BbIOOPA COAEPXKAT-
CS TEXHUMYECKME NAPAMETPDI, KOTOPbIE BYAYT OTOBPAXATHCS B MEPBOM U
BTOPOM CTPOKAX MHAMKATOPA B ABYXCTPOYHOM PEXMME.

*  BbIX. CUTHAABI — PA3AEA AAS HOCTPOMKM BbIXOAHbBIE CUMHAAbI PAC-
XOAOMEPCQ:

— LlucbpoBoit BbIxoA — PA3AEA 30ACET NAPAMETPLI PABOTHI BBIXOAQ.

Tun BbIXOA — MOAPC3AEA AAS BBIOOPA PEXMMA PABOTHI BBIXOAJ:
HaCTOTHBIM/MMMIYABCHbIN.

MMNYAbCHbBIN BbIXOA — MO3BOASET YCTAHOBUTb MAPAMETPbI MMIMYABCHOTO
BbIXOAQ AASl BbIBOAC PE3YALTATOB M3MEPEHUS B BUAE MMITYABCOB, KOAMYE-
CTBO KOTOPbIX MPOMNOPLIMOHAABHO OObEMY MPOLLIEALLIEN XXUAKOCTM.
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Bec umnyAbca — B MOAE BBOAMTCA OObEM XMAKOCTH, MO MPOXOXKAE-
HMM KOTOPOTO Yepe3 PACXOAOMEP HA MMIMYAbCHOM BbIXOAE TEHEPUPY-
€TCA OAMH MMITYABC.

AAMTEABHOCTb (MMNYALCQA) — B MOAE 3HAYEHUE BbIOMPAETCS C yye-
TOM BbICTPOAENCTBMA YCTPOMCTBA, K KOTOPOMY MOAKAIOYEH MMMYAbCHbIM
BbIXOA. MNPU 30AQHUU AAUTEABHOCTM CAEAYET YHYMTBIBATE MOKCHUMOAbHbIM
PACXOA B TPYOOMPOBOAE M 30AQHHbBIM BEC MMMYALCA. MIMMYAbCHI BCET-
AQ BbIAQIOTCH CO CKBAXHOCTBIO 2. ECAM AAUTEABHOCTb M BEC MMITYABCOB
3aNPOrPAMMMUPOBAHDBI TAK, 4TO NPUBOP HE yCNEeBAET UX BbIAGBATH, HEBbI-
ACQHHBIE MMMYAbCbI «CKACABIBAIOTC B Oydoep. ECAM 3TO MPOMCXOAMT B
TeYeHUE AAMTEABHOTO BpEMEHM, Bydpep NePEenoAHIeTCa U reHeprpyeT-
C$ OLLMOKA NepenoAHEHMs. AOMYyCTUMAS AAUTEABHOCTb MMITYAbCA HOXO-
AmTCH B NpeaeAax o1 10 mc A0 1 cek. CAEAOBATEABHO, MAKCUMAAbHOE
KOAM4ECTBO BbIAGBAEMbIX B CEKYHAY MMIMYALCOB PABHO 50 (Mpu MUHK-
MOABHOWM AAMTEABHOCTK 10 MC).

YacTOTHbIN BbIXOA — B MOAPO3AEAE MPOrPAMMMUPYIOTCH YCTAHOBKM AAS
BIBOAQ PE3YABTATOB M3MEPEHMI PACXOAQ B BUAE YACTOTbI, KOTOPAS MPO-
MOPLIMOHAABHA M3MEPIEMOMY PACXOAY.

Pe>xum paboTbl — CMMCOK BbIGOPA OAHOTO M3 3HAYEHMM: «Bnepeay,
«Hazaan, «MoayAby. B pexmnme «Bnepeay 4actota ByaeT NponopLmo-
HOABHQ PACXOAY B MOAOXMTEABHOM HAMPABAEHMU. B pexxmme «Hasaan,
COOTBETCTBEHHO, PACXOAY B OTPULLATEABHOM HAMPABAEHMK. B pexmme
«MOAYABY 4OCTOTa OyAeT NPOMNOPLMOHAABHA PACXOAY HE3ABUCUMO OT
HOMPOBAEHUSI MOTOKA.

MoTok — B MOAE BBOAMTCH 3HAYEHME PACXOAQ, KOTOPOMY COOTBET-
CTBYET 3HAYEHME MOAKCHMMOABHOM YOCTOTbl. 3HAYEHUE HE AOAXKHO MNpe-
BbILLIOTb MOKCMMOAbHbIM PACXOA AAS AQHHOTO AMAMETPA CEHCOPAJ.

YacToTa — B MOAE BBOAMTCS 3HAYEHME YACTOTbI, KOTOPAS COOTBET-
CTBYET PACXOAY, YCTAHOBAEHHOMY B MOA€E «1OTOK). MAKCMMAABHAS 4O-
CTOTA COCTaBAfeT fmax= 2000 I'w,.

— AHQAOTOBbIN BbIXOA — B MOAPC3AEAE AAS BBIXOAHOTO TOKQ 4...20 MA
MPOrPAMMMUPYIOTCH MAPAMETPbI HOPMUPOBAHMS BbIBOAC PE3YALTATOB
M3IMEPEHMA PACXOAA. TOK 4 MA BCETAQ COOTBETCTBYET HYAEBOMY MOTOKY,
a 3Ha4YeHne 20 MA — 30AQHHOMY B MOAE «1OTOK) PACXOAY.

Pexxum paboTbl — CMMCOK BbIBGOPA OAHOTO M3 3HAYEHMI: «Bnepeay,
«Hazaan, «kMoayaby. B pexmnme «Bnepean Tok ByAeT NpOonopLMOHAAEH
PACXOAY B MOAOXMTEABHOM HAMPABAEHUM. B pexmme «Hazaa», CooT-
BETCTBEHHO, PACXOAY B OTPULLATEABHOM HAMPABAEHMU. B pexxmme «Mo-
AYAB) TOK BYAET NPOMNOPLMOHAAEH PACXOAY HE3ABUCUAMO OT HOMPOBAE-
HMs MOTOKA.

MoTOK — B MOAE BBOAMTCS 3HAYEHME PACXOAQ, KOTOPOMY COOTBET-
CTBYET 3HAYEHME TOKA 20 MA. 3HAYEHME HE AOAXKHO NPEBBLILLATH MOKCU-
MOABHbIM PACXOA AAS AQHHOTO AMAOMETRA CEHCOPA.
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¢ UHTepdoenc — HACTPOMKO COOTBETCTBYIOLLIMX PAOOHMX MAPAMETOOB
CBSs3M:

— Aapec HART — B NoAe 30A0€TCH OAPEC PACXOAOMEPT AAY OOMEHA
ACQHHBIMM (AOMYCTUMBIE 3HA4YEHMS OT 1 A0 15).

— Aapec (aAa nopTta RS-485) — B NoAe 30A0€TCH QAPEC PACXOAOMEPA
HQA LLUMHE OBDMEHA AQHHBIMM (AOMYCTUMbIE 3HAYEHMS OT 1 A0 249).

— CkopocTb (aAg nopTa RS-485) — cnmcok BeIGOpa OAHOTO M3 3HAYEHUI
CKOPOCTH OBMEHA MO MOCAEAOBATEABHOMY MHTEPDDENCY: 9600, 19200
n 38400 6uT/C.

— Aapec Ethernet — B noAe 3a0A0€TCa AAPEC PACXOAOMEPA AAT OOME-
HA AQHHBIMM (MO YMOAYOHUIO YCTAOHOBAEHO 3Ha4YeHue 10.0.0.1).

*  HacTpomnku — PA3AEA MO3BOASET M3MEHMTb AOTIOAHUTEABHBIE MAPA-
METPBI:

— O4YMCTKA IAEKTPOAOB — B MOAE MOXHO 30AQTH MEPUOA BPEMEHU (B
MUHYTCX), Yepe3 KOTOPbIM OYAET AKTUBMPOBATHCS LLEMb OYUCTKM DAEKTPO-
A0B ECC (Electrodes Clearning Circuit) 1 BBINOAHATBCS ABTOMATHYECKAS
O4YUCTKA. BO BpEMS OYUCTKM SAEKTPOAOB (MpUMmepHO 60 C) UsmepeHms
HE BbINMOAHAOTCS — HA BbIXOACX PACXOAOMEPA AOUKCHUPYETCH MOCAEAHEE
M3IMEPEHHOE 3HAYEHME PACXOAd. MNPpU ITOM CYETYUKM HAKOMAEHHOrO
obbema paboTatoT, MCMOAbL3YS MOCAEAHEE M3MEPEHME pACXxoad. [o-
CAE OKOHYAHMS O4UCTKM DAEKTPOAOB M3MEPEHMSA MPOAOAXKAOTCS B OObIY-
HOM pexunme. ECAM YCTAHOBAEHO 3HAYEHME O — MEPUOAMYECKAS OHMCTKA
3AEKTPOAOB HE MPOU3BOAMUTCH.

MpumedaHme — He peKOMEHAYETCS MCMOAb3OBATh GOYHKLMIO SAEKTPMU-
4ECKOM OYUCTKM C DAEKTPOAOMM M3 TAHTAAC MAM XACTEAAOS.

- EPD — NOAPQO3AEA MO3BOASET BKAKOYMTH/BBIKAIOYMTL U OTKAAMBPOBATH
AOYHKLMIO OBHAPY>KEHMUA «TTyCTOM TPYObM.

PeXum paboTbl - C MOMOLLIbIO AQHHOTO MYHKTA AMOXHO BKAIOHMTb/OT-
KAKOYMUTb OYHKLLMIO «[TyCTOM TRYObI;

3AanoAHEHO — KOAMBPOBKA MPOBOAMMOCTU U3MEPSIEMOM CPEAbI MPMU
MOAHOCTbIO 3AMOAHEHHOM TRYBOMPOBOAE;

MycTo — KAAMBPOBKA MPOBOAMMOCTU MPU MOPOXKHEM (YOACTUYHO 30-
MOAHEHHOM) TPYOOMPOBOAE;

MNoapobHee o pabote doyHKLMM EPD cm. B mMpruAoxkeHme I HacToaLe-
rO PYKOBOACTBQ.

— ApXMBMPOBAHKE — B MOAPT3AEAE YCTAHOBAMBAETCS MEPUOA BpEME-
HW (B MMHYTAX), Yepe3 KOTOPbIM ByAET MPOU3BOAMTLCA 3AMUCH B APXMB
(MHAOOPMALLMI COXPAHAETCS B SHEPTOHE3ZABUCUMOM MAMSTH).
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XPOHATCS AQHHBIE O 3HOYEHMIX HOKOMAEHHOTO OBObEMA PACXOAQ B ABYX
HAMPABAEHMUAX (B MOAOXMTEABHOM UM OTPULLATEABHOM), AQTE, BRDEMEHM,
BPEMEHU HAPABOTKM M KOACX OLLIMOOK. OBbem ApxmBa A0 1 MG (co-
AEPXUT 4096 BAOKOB MO 11 30MMCeN B KOXKAOM DAOKE) U GBASETCH KOAb-
LLEBbIM.

— C6poc oWMnBOK — MOAPA3AEA MO3BOAIET YACQAUTb TEKYLLIME 3AMUCH
O BCEX OLLMOKAX, KOTOPbIE BO3HUKAM C MOMEHTA HAYOAQ PABOTbI MAM
MOCAEAHETO COPOCA NAMSATH OLLMOOK.

B apxvBe MOXHO HABAKAOQTH PA3AMYHBIE KOAbBI OLLMOOK, O KOrAQ
OLLIMOOK HE BbIAO — BCE KOAbI OYAYT HYAEBbIMU. ECAM TA XXE CaMas OLLIMG-
kKa OyAeT NOBTOPATLCS, OHA 3AMMCHLIBAETCS TOABKO OAMH PA3.

— Aata/Bpems — MOAPA3AEA AAS YCTAHOBKM TEKYLLLEM AQTHI U BPEAME-
HU. TMPY MOMOLLIM TOPM3OHTAABHBIX CTPEAOK MOAb3OBATEAb HACTPAMBA-
€T YKA3dTEeAb HA UMAOPY, KOTOPYIO CAEAYET M3MEHUTb. TPU MOMOLLLM
BEPTUKAAbHBIX CTPEAOK HOXOAMTCS Tpebyemas umdopa. MNMpaBUABHOCTb
HOCTPOEHHOM AQTbl M BPEMEHM MOATBEPXKACAETCH HAXKATUEM KHOMKM
<BBOA>.

- Koa AocTyna — noAe AQEeT BO3MOXHOCTb MOAb30OBATEAID YCTAOHOBMTH
LMAOPOBOM KOA MAPOAS AAS AOCTYMNA B OCHOBHOE MEHIO.

Mpu BXOAE B AOGHHOE MOAE YKA3ATEAb MUTAET HA MEPBOM 3HAKE MO-
pPoAd. NapoAb meeT A0 9 LMAPP. MPK MOMOLLLM TOPU3OHTOABHbIX M BEP-
TUKAABHBIX CTPEAOK, PACMOAOXKEHHBIX HO AULLEBOM MAHEAM, MOAb3OBATEAD
3AMUCHIBAET MAPOAb U MOATBEPXKACET €0 HAXKATMEM KHOMKKM <BBOA>.

Kak TOABKO MAPOAb 3AMMCAH, OH BYAET 3aMNPALLMBATLCH MPK KOXKAOM
MOMbITKE BXOAQ B MEHIO MPOrPAMMMUPOBAHMA. ECAM MAPOAb BBOAUTCH HE-
BEPHO, MPOUCXOAMT BO3BPAT B OCHOBHOM PEXMM PABOTbI. AAS OTMEHDI
AOCTYNA MO MAPOAIO HEOOXOAMMO YCTAHOBUTL 3HAYEHME HA «On.

BHUMAHMUE! EcAv NApOAb YCTAHOBAEH, €r0 NOTepsA NPUBEAET K yTpaTe
BO3MOXHOCTHU AOCTYNA B MEHIO NnpuGopa.

e O npuBope - PA3AEA TOABKO AAS MPOCMOTPA M COAEPXKMT CBEAE-
HMS O KOMMAEKTALLMM PACXOAOMEPA. TAK KAK B MOASX YKA3AHA WH-
POPMALMSA, BAMAIOLLLAS HO METPOAOTMHECKME XAPAKTEPUCTUKM,
MOAb30OBATEAL HE MMEET BO3MOXHOCTU BHECTU U3MEHEHMS:

— 3aB. HOMep — EAMHbIM AAS KOMMOHEHTOB PACXOAOMEPTO 30BOACKOM
HOMED.

- Ay — AMOMETP YCAOBHOIO MNPOXOAQ TPYObl CEHCOPA B MM.

- Bepcusa MO - HoMep BEPCUM NPOTPAMMHOIO obecneyeHms MUKPO-
KOHTPOAAEPA.

- UaeHTUdUKATOP — KOHTPOABHAS cymma 1O pacxoaomepa, pac-
CUYUTBIBAEMAS MPU BKAKOYEHUM MNTAHMS.
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MPUAOXEHUE XX KOHTPOAb U USMEHEHUE HACTPOEK

X.1 MpoBepka cCOOTBETCTBUA HACTPOEK PACXOAOMEPA YKA3ZAHHbIM B MNA-
CNopTe PEAAbHLIM XOPAKTEPUCTUKAM MOXXHO BbIMOAHATH MPU MCMOAbL3O-
BAHUKM CNELMAABHOM NPOorpammbl HA MK, AAS 3TOro HEOBXOAMMO MOAKAID-
YnuTb DB K KOMMbIOTEPY Yepe3 Npeobpa3oBaTEAb MHTEPdPEMCOB RS-485/
USB, KAk MoKa3aHO B lMpUAOXKeEHMU T, 1 BOCMOAb3OBATLCA MPOMPAMAMOM
«Cumacrtepn.

HacTporkmn pacxoaomMepa (B TOM YUCAE BHYTPEHHMIM AMAMETP TPYObI CEH-
COopa M PABOYMM AMANA3OH) CAEAYET CPABHUTD C MACMOPTHBIMM AQHHbBIMM.

X.2 Koppekuus npuGopHO AQTbl U BPEMEHU MOXET BbIMOAHATLCA KHOM-
KAMM C AMLLEBOM NAHEAM Db PACXOAOMEPA UAM U3 NPOrPAMMBI «CHUMa-
cTep.

AAfl KOPPEKLUU B MEHIO HACTPOMKU PACXOAOMEPT:

— BbIOPATb KOMAHABI «HaCTpoMKkM | AQTa 1 Bpemay;

— KHOMKOM <BAEBO> KypCOp MOCAEAOBATEABHO YCTAHOBAMBAETCS B MO3M-
LLMIO KAEHDBY, {MECSL), KTOAY, (HACH, KMUHYTbD);

— B KODKAOWM MO3MLLUM KHOMKAMMU <BBEpPX>, AMBO <BHM3>, M3MEHIETCH 3HAYE-
HWE BbIOPAHHOIO NAPAMETRA.

30aNOMUHAHME YCTAHOBAEHHOTO 3HAYEHMS MPOU3BOAMTCA HODKATUEM KHOT-
K <ENTER>.

Ans koppekuuu yepes MO «CumacTtepy:
1) Ha MK 3anyckatoT nporpammy «CUMACTEPY, AAT DTOTO PA3APXMBUPYIOT
dOANA MPOTPAMMbI M OTKPBIBAIOT NAMKY SiMaster, B KOTOpOM BbIOMPAIOT UC-
MOAHSEMBIN oarA SiMaster.exe;
2) BbIBUMPAIOT KOMAHAY «HacTporki COMy — B OTKPBIBLLENCH SKPAHHOM
dopMeE, YKA3bIBAKOT MAPAMETPbI CBA3M: HOMEP MCNOAblyemoro COM-nop-
TQ, CKOPOCTb CBA3m (38400/19200/92600 Bumt/C), TOMMAYT OMPOCA (AOMYCTU-
MbI 3HaYeHMd OT 100 A0 2000 mc). MNpwm BHECEHMM M3MEHEHMI B MAPAMETPSI
CAEAYET CHOYAAQ HOXKATb KHOMKY «COXPAHMTEY, O MOCAE KHOMKY «ACAeey;
3) BIOUMPAIOT KOMAHAY «[TOMCK YCTPOMCTBY — B OTKPBIBLLENCS SKPAHHOM
dopMe, YKA3bIBAKOT AMAMA3OH OMPALLMBAEMBIX AAPECOB B CeTU. [1o
YMOAYAHUIO MOCAEAOBATEABHO OMPALLMBAIOTCA BCE AAPECa OT 1 A0 247.
Mpwu BHECEHUMM M3IMEHEHMM B MAPAMETPbI CAEAYET CHOYOAQ HOXKATb
KHOMKY «COXPAHUTLY, O MOCAE KHOMKY «ACAEE) — 3amyCKaeTCs ABTOMATH-
4ECKMM MOUCK MOAKAIOYEHHBIX B CETU RS-485 nprbopoB, nepeyeHb AOCTYM-
HbIX M3 HUX MOABMUTCA B ceKTope «CnMCOK YCTPOMCTBY;
4) B nepeyHe «CnmcoK YCTPOMCTBY KYPCOPOM MbILLIM BbIBUPAIOT NprBop U,
HQ COOTBETCTBYIOLLIMX BKAGAKOX MHADOPMALLMOHHOTO MOAS, KOHTPOAMUPYIOT
paboyme NapaAMETPSI;
5) OTKPbIBAIOT BKAQAKY «COCTOSIHME), HA KOTOPOM BbIOUMPAIOT KOMAHAY
YCTAHOBUTb AQTY AA KOPPEKTUPOBKM 3HAYEHUM;
6) 30KAHYMBAIOT CEAHC CBA3KM HODKATUEM KHOMKM
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MNPUAOXEHUE N MapameTpbl paboTbl MHTepdeiica RS-485

AAS MHTETPALMM PACXOAOMEPA B ABTOMATUIUPOBAHHBIE CUCTEMbI KOH-
TPOAS 1 YH4ETA SHEPTOPECYPCOB MOXKET NOTPEDBOBATLCH PA3PABOTKA MOAb-
30BATEAEM COBCTBEHHOMO MPOMPAMMHOIO 0BecneyeHms, CYMTLIBAIOLLLETO
ACHHbIE.

e Jicnoab3yetcs npoTtokoa modbus RTU.

* Aapec 255 (Oxff) 3ape3epBMPOBAH AAS PABOTBI C OAHMM PACXOAOME-
POM HA LLKMHE.

* AAS MAEHTUCADUKALMM HO LLUMHE PACXOAOMEP MOAAEPXKMBAET KOMOH-
Ay 17 (report slave id). CneumdomiHas AAS PACXOAOMEPT MHADOPAMALLMS
MMEET CACAYIOLLIMI BMA!

typedef struct

uint32_t
id,
serial;
char
tag[ 11 ];
} deviceSpecificSlavelD __attribute__ ( ( packed ) );

Crpoka Ttara yctpomncTsa (tag) sasepuaetcs \0'.

MAEHTUAOUKATOP PACXOAOMEPA COAEPXKMUT METKY BPEMEHKM KOMMUAILMM
BCTpoeHHoro MO (id) u ero 3aBoACKOM HOMeEP (serial). Yucaa nepeaatoTcs
B dbopmare little endian (MAaaLLMi BANT NEPEAQETCS MEPBbLIM).

* AA9 MOAYHEHUA AQHHBIX OT PACXOAOMEPA MCMOAB3YETCH KOMAHAQ YTEHMA
4 (read input registers).

B oTBETE PACXOAOMEPA UCMOAB3YIOTCS YUCAQ C MAABAtOLLLEM TOYKOM (float)
no |IEEE754-2008 ¢ oAMHAPHOM TOYHOCTBIO (single precision, 32 bit) B doop-
mare big endian (reverse float, ctapLumit 6amT nepeaaeTcsd nepsbim). ABA
PErMCTPA PACXOAOMEPO OBPA3YIOT PEMMCTPOBYIO NAPY B dbopmare Ymc-
AQ C MACBAIOLLLEN TOYKOM, MMEIOLLLETO OAMHAPHYIO TOYHOCTb.

* BXOAHbIE PETMCTPBI PACXOAOMEPA COAEPXAT CAEAYIOLLIME 3HAYEHMS:

Ne napsi NepemeHHas npuGopa

0 HOKOMAEHHbIM OOBEM «+), M3

1 HakKoNAEHHbIM 0ObeM -, M3

2 MrHOBEHHOE 3Ha4YEHME OOBbEMHOIO PACX0AQ, M3/Cek

Mpumeyvanue - Npu OTCYTCTBMM Y PACXOAOMEPA COOTBETCTBYIOLLLETO CHET-
4MKka 0bbeMa NepeaaeTcs 3HaYeHme 0 M3,
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MPUAOXEHUE K NMapameTpbl paboTbl UHTepdoenca HART

K1 No npoTokoAy HART MOXHO NMOAYYUTb CACAYIOLLLUE NEPEMEHHbIE
npubopa:

UaeHTudHka-
TOp MepemeHHas npubopa
(Aec. 4ncao)

0 OFF (HeT) — He npucBoeHa

1 MrHOBEHHOE 3HA4YEHME 0ObEMHOTO PACX0AQ, M3/CeK

250 HaKOMAEHHbIM 0ObeMm «+), M3
251 HOKOMAEHHbIM 0Obem ), M3
252 baAaHc

B 30BOACKOM YCTAQHOBKE MPUCBOEHbI CAAYIOLLUM NAapameTpbl npubopa:
MNepBas nepemeHHas npouecca (PV) — 3HaYeHne 06bEMHOro PACXOAQ;
Bropas nepemeHHas npouecca (SV) — HakonMAEHHbIM 0Obem «+y;

TpeTbs NnepemerHas npouecca (TV) — HAKoNAEHHbIM 0BbEM (),
YeTtBepTas NnepemeHHas npouecca (FV) — He npucBoeHa.

MpumevaHme — YCTAHOBUTb MAM U3MEHMUTb MPUCBOEHME MEPEMEHHbIX MPU-
60pPa NepPEMEHHbBIM MPOLLECCA MOXHO C MOMOLLLbIO KOMAHABI 51.

K2 YHuBepcaAabHbie U obume komaHAbl HART

K2.1 YTeHue yHukaabHoro maeHtudoukatropa npubopa (0, read unique
identifier)

e Tun AOCTYNA — YTEHME
* AOHHbIE KOMOHAbI — OTCYTCTBYIOT
e OTBETHbIE ACHHbIE — 17 BAMT

CMmelueHue Onucaxue 3HaveHune

0 PUKCHMPOBAHHOE 3HAYEHME 254
1 MAEHTUAPMKATOP M3rOTOBUTEAS 224
2 Tun npubopa 13
3 KoamyecTso npeambya 5
4 Bepcus npoTtokoaa 6
5 Bepcus yctpomcTsa 0x30
6 Bepcusa NO 0x12
7 ANnNapaTHas Bepcus Ox0A
8 Cpead nepeaain 0

9/10/11 YHUKAABHbIM MAEHTUCOUKATOP XXXX
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I'IpvomKeHue MPUAOXKEHUA K
MpoaoAxeHne TaGAULLbI

CMmelueHue Onucaxue 3HaveHune
12 KoanyecTtso npeambya 5
13 KoanyecTtso nepemeHHbIx 4
14/15 CYeTIMK U3MEHEHMI KOHJDUTYPALMM XXXX
16 Het paclumpeHHoro craryca 0

K2.2 YTeHue nepBoi nepemeHHou npouecca (1, read primary variable)

e Tun AOCTYNA — YTeHune
* AGHHbIE KOMOHAbI — OTCYTCTBYIOT
e OTBETHbIE AQHHbIE — 5 AT

CMmeueHmne OnucaHune
0 MAEHTMAOUKATOP €AMHMLLBI M3MEPEHMUA
1-4 3HAYeHWE NePBOK NEPEMEHHOM MpoLLEeCCa

K2.3 YTeHue nepBoi NepeMeHHOM NpoL.eccd B BUAE CUAbI TOKA U NpPO-
LLeHTHOro 3HA4eHUs OT AMAanAsoHa usmepeHus (2, read loop current and
percent of range)

e TN AOCTYNA — YTEHUE
¢ AQHHbIE KOMOHAbI — OTCYTCTBYIOT
e OTBETHbIE ACHHbIE — 8 B6AMT

CmelneHmne OnucaHune
0-3 TekyLLee 3HaYeHne TOKA
4-7 MpoueHTHOe 3Ha4YeHne oT AU

K2.4 YteHune nepBoi NepeMeHHOM NpoLLecca B BUAE CUAbI TOKA U YETbI-
pex AMHAOMUYEeCKUX nepemeHHbix npouecca (3, read dynamic variables
and loop current)

e Tun AOCTYNA — YTeHmne
* AQHHbIE KOMOHAbI — OTCYTCTBYIOT
e OTBETHbIE AQHHbIE — 24 B6AMTC
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npOAOA)KeHMe MPUAOXKEHUA K

CmelueHune Onucaxnune
0-3 ToK NepBOM NEPEMEHHOM NpoLEecca
4 MAEHTMAOMKATOP eAMHMLLBEI M3MepeHns PV
5-8 MNepBas nepemeHHas npoLecca
9 MAEHTMAOMKATOP eAMHULLBI M3MmepeHns SV
10-13 BTopas nepemeHHas npoLecca
14 MAEHTMAOMKATOP eAMHULLEI M3MepeHnd TV
15-18 TpeTbi NepemeHHas npouecca
19 MAEHTMAOMKATOP eAMHULLBI M3MepeHns FV
20-23 HeTBepTas NnepemeHHas npoLecca

K2.5 YctaHoska kpatkoro aapeca HART (6, write polling address)

* TN AOCTYNA — 30MNMChb
* ACGHHbIE KOMAHAbI — BAMT MHAOOPAMALMK C TPEDBYembim aapecom (0 ... 63)
* OTBETHbIE AQHHbIE — BANUT MHADOPMALLMM C TEKYLLLMM AKTUBHBIM OADECOM

MpumeyaHne — ECAM MCNOAb3YETCH MHOTOOQAPECHbLIM PEXMM (3HOYEHME
aapeca>0) TO AAI TOKOBOTO BbIXOAC MEPBOM MEPEMEHHOM yCTAHABAMBAETCS
3HAYEHME TOKA B 4 MA, T.H. pEXMM parking.

K2.6 YTeHue noabzoBaTeAbckoro coobuieHus (12, read message)

e TN AOCTYNA — YTEHUE
* AQHHbIE KOMOHAbBI — OTCYTCTBYIOT
e OTBETHbIE AQHHbIE — 25 BANT MOAB30OBATEABCKOrO COOBOLLIEHMUS

MpumeyaHue — NoAb3OBATEABCKOE COOBLLEHME MOXHO 30AQTH C MOAMO-
LLIbIO KOMOHAbI 17.

K2.7 YTeHune HasBaHua npubopa, aeckpuntopa u aatbl (13, read tag,
descriptor and date)

* TN AOCTYNA — YTEHUE
* AQHHbIE KOMOHAbBI — OTCYTCTBYIOT
e OTBETHbIE AQHHbIE — 21 BaAMT

CMmelueHue Onucaxnune
0-5 Tor npubopa
6-17 Aeckpuntop (onMcanue) npudopa
18-20 Aara
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npOAOA)KeHMe MPUAOXKEHUA K

K2.8 YTeHue nHcdbopmaumm ceHcopa o NepBol NepemeHHo npouecca
(14, read primary variable transducer information)

e TN AOCTYNA — YTEHUE
¢ ACHHbIE KOMOHAbI — OTCYTCTBYIOT
e OTBETHblE AQHHbIE — 16 BAMT

CMmelleHune Onucanue
0-2 3asoackomn Ne ceHcopa
3 MAEHTUAOUKATOP EAMHULL U3MepPEeHMs PV
4-7 BIMW ceHcopa
8-11 HIMW ceHcopa
12-15 AMANA30H U3MepeHUs

Mpumeuanue - lMoa Bl ceHcopa NOAPOA3YMEBAETCH MAKCMMAABHO AO-
MYCTUMbBIM PACXOA XMAKOCTU B U3SMEPUTEABHOM CEYEHMM MPU CKOPOCTH
12,5 m/cek, noa HIMM — MAKCHMMAABHOE 3HAYEHME OT 3HAYEHMS OTCEYKM
PACXOAOMEPA M MUHMMOABHOTO PACXOAQ B 38 MM/CEK. AMAMA30H M3MeE-
PEHMA ONPEAEAFETCH, KAK PA3HOCTb 3TUX YMCEA.

K2.9 YTeHue BbIXOAHOW MHCDOPMALMK NEPBOM NEPEMEHHON Mpouecca
(15, read device information)

e Tun AOCTYNA — YTeHune
* AGHHbIE KOMOHAbI — OTCYTCTBYIOT
¢ OTBETHbIE AQHHbIE — 18 BaAMT

CmeueHmne Onucaxnue
0 MHAMKATOP QBAPUMHOIO CUTHAAQ
1 Tnn NepeAaToYHOM dOYHKLLMM
2 MAEHTUAOMKATOP EAMHULL M3MEPEHMS PACXOAQ
3-6 Pacxoa, cooTBeTCTBYIOLLLMI TOKY 20 MA
7-10 Pacxoa, COOTBETCTBYIOLLIMI TOKY 4 MA
11-14 MOCTOAHHAS CTAC>KMBAHMS
15 MPW3HAK 3ALLLMTBI OT 3AMMCH
16 30pe3epBUPOBAHO
17 MaeHTMdorkaTop KaHaAaa ALLM
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MpoaoAxeHue npuroxeHms K

K2.10 YteHue koaa wusrotoButeAs npubopa (16, read final assembly
number)

* TN AOCTYNA — YTEeHME
* AQHHbIE KOMOHAbI — OTCYTCTBYIOT
e OTBETHbIE AOHHbIE — 3 BANTA, COAEPXKALLME KOA M3TOTOBUTEAS

K2.11 3anucb noAbsoBaTeAbckoro coobuirenus (17, write message)

e TN AOCTYNA — 3AMUCh
* AQHHbIE KOMOHAbI — 24 BAMTA MOAb3OBATEABCKOIO COOBOLLEHMS
e OTBETHbIE ACHHbIE — 24 6AMTA. TO Xe, M3 TEAQ KOMOHAbI

K2.12 3anucb HasBaHua npubopa, aeckpuntopa u aathbl (18, write tag,
descriptor and date)

e TN AOCTYNA — 30MUCH
* AQHHbIE KOMAHAbBI — 21 6amT
e OTBETHbIE ACHHbIE — 21 6AMT. TO Xe, M3 TEAQ KOMOHAbDI

CmelueHue Onucaxue
0-5 Tar npubopa
6-17 MAEHTUAPUKATOP €AMHULL U3MEPEHMUA PACXOAQ
18-20 Aata

K2.13 3anucb k03dbdPULUEHTA CTACKUBAHUA NEPBOU NEPEMEHHON Npo-
uwecca (34, write primary variable damping value)

e TN AOCTYNA — 30MUCh

* AQHHblIE KOMQHAbBI — 4 B6aMT. 3HAYEHME KODIDAMUMEHTA CTAC>KMBAHMS
pacxoaa OMP

e OTBETHbIE AQHHbBIE — 4 BaMTA. TO XeE, 13 TEAQ KOMOHAbI

anMe‘-IOHMe - BeAnymHa NoKasbiBOET KOAMHECTBO OTCHETOB, Y4HACTBYIOLLIMX
B CTACKMBAHWMM HO AHOAOTOBOM BbIXOAE.

K2.14 3anucb AU nepBoi nepemeHHoin npouecca (35, write primary
variable ranges)

e TN AOCTYNA — 3AMUCh
e AQHHbIE KOMOHAbI — 9 BamT
e OTBETHbIE AQHHbIE — 9 BAMT. TO XE, 13 TEAT KOMOHAbI
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MpoaAoAxeHue npuaoxeHus K

CmelueHune Onucaxue
0 MAEHTMAOMKATOP EAMHULL U3MEPEHMT PACXOAA
1-4 BepxHee 3Ha4eHWe pacxoaa AAd TOKA 20 MA
5-8 MrHopupyetcs

K2.15 3anucb eAMHUL, U3MEepeHuss NepBOoM NepemMeHHOW npouecca
(pacxoaa) (44, write primary variable units)

e TN AOCTYMA — 30MUChH
e AQHHbIE KOMAHAbI — 1 6ANT KOAQ €AUHULL M3MEPEHMS
e OTBETHbIE ACHHbIE — 1 6AMT. TO Xe, M3 TEAQ KOMOHADI

K2.16 YTeHue npucBOEHUS NepeMEHHbIM NPUOBPA YeTbipEM NEPEMEHHDBIM
npouecca (50, read dynamic variable assigments)

e TN AOCTYNA — YTEHME
* AQHHbIE KOMOHAbI — OTCYTCTBYIOT
* OTBETHbIE AQHHBIE — 4 BaMTA

CmelneHmne OnucaHue

0 Koa nepBon nepemeHHon Npmbopa (Pacxoa)

1 Koa BTOpOM NepemeHHom npubopa (SV)

2 Koa TpeTben nepemerHHom npubopa (TV)

Koa yeTBepTom nepemeHHom npudopa (FV)

K2.17 3anucb NpUcCBOEHUs NepeMEeHHbIX NpUéopa YeTbipeM NepemeH-
HbIM npouecca (51, write dynamic variable assigments)

e Tun AOCTYNA — YTeHune
e ACHHbIE KOMOHAbI — 4 6AMTa
e OTBETHbIE ACHHbIE — 4 6AMTA. TO Xe, 13 TEAQ KOMOHAbI

MpumedaHme — PoOPMAT AQHHbBIX KOMAHABI 3AMUCK AHOAOTMYEH KOMAHAE
yTeHuma (# 50). B kayecTBe MepBOM MEPEMEHHOM MPOLLECCA MOXET OblTb
MCMOAb30OBAHO TOABKO 3HAYEHME PACXOAQ.

K2.18 YTeHue 3anucu apxmusa npubopa

* TN AOCTYNA — YTEHUE
¢ ACHHbIE KOMOHABI — 1 6ANT C HOMEPOM 3CAMUCUH CPXMBA
e OTBETHbIE AQHHbIE — 58 BaMT

MHJOOPMALLMA O COAEPXKMAMOM OTBETHBIX ACHHBIX MPEAOCTABASIETCS MO
3anpocy.
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MPUAOXEHUE A O6ecneyeHue B3pbIBO3ALLLULLEHHOCTH

Pacxoaomepbl OTHOCATCS K B3PbIBO3ALLMLLLEHHOMY OBOPYAOBOHUIO
rpynnbl Il mo TOCT 31610.0 (TOCT IEC 60079-0:2017) 1 NnpeAHA3HAYEHbI AAS
MPUMEHEHMS BO B3PbIBOOMACHbIX 30HAX B COOTBETCTBUM C MAPKMPOBKOM
B3PbIBO3ALLMTLI, TpeboBaHMsMM TP TC 012/2011 M MHBIX HOPMATUBHbIX
AOKYMEHTOB.

PacxoAaomepbl MHTENPAABHOTO WCMOAHEHMS MMEIOT BMA B3PbIBO3ALLUTHI
— B3PbIBOHEMPOHMLOEMAOS 0b0oAoc4ka «d» no TOCT IEC 60079-1 c
mapkmposkon 1Ex db lIC T6...T4 Gb X. Pacxoaomepsbl pA3AEAbHOTO
MCMOAHEHMS MmeloT KOMBUHMPOBAHHbIM BMA B3PbIBO3ALLLUTBI:
ncKkpobe3onacHble IAeKTprYeckme Lenu ypoBsHs «ian no TOCT IEC 60079-
11:2011 v B3pbIBOHENPOHULLAEMBIE 0BOAOYKM «d» Mo TOCT IEC 60079-1 ¢
MOPKMPOBKOM NepBMYHOro npeobpasosarteas 1Ex db ia IC T6...T4 Gb X n
MOPKMPOBKOKM IAEKTPOHHOTO nNpeodpasosatead 1Ex db [ia] IC T6 Gb X.

KOHCTpYKUMS KOPMYCO M OTAEAbHbIX 4OCTEM OOOAOYKM PACXOAOMEPA
BBIMOAHEHbBI C Yyd4eTom oOLmx TpebosaHmi [FOCT [EC 60079-0:2017.
DAEKTPUYECKME DAEMEHTbl  3AKAKOYEHBI BO  B3PbIBOHEMPOHULLAEMYIO
0OOAONKY, BBIAEPXKMBAIOLLLYIO AQBAEHME B3PbIBA M MCKAIOHTIOLLLYIO MepeAQyy
rOpeHus B OKPY>KOIOLLLYIO B3PbIBOOMACHYIO CPeAy. B3pblBOYCTOMYMBOCTb M
B3PbIBOHEMPOHULLAEMOCT ODOAOHKM COOTBETCTBYIOT TPEOOBAHUAM AAS
aAekTpoobopyaoBaHus noarpynnsl IC no TOCT IEC 60079-1. NMapameTpbl
B3PbIBOHEMPOHULLAEMBIX COEAMHEHUM (OCEBAS AAMHA pPE3bObI, YUCAO
MOAHBIX HEMOBPEXACEMBbIX BUTKOB PE3bOOBBIX COEAMHEHMM) COOTBETCTBYIOT
TpeboBaHmsm — FTOCT IEC 60079-1 AA SAEKTPOOOOPYAOBAHUS MOAMRYMMbI
[IC. CMOTPOBOE OKHO FrEpPMETUYHO YCTAHOBAEHO B KPbILLIKY M COCTOBASET C
HEM HEPA3AEAMMOE LLEeACE. [TUTAHME MPOTOYHOM YACTU OCYLLLECTBASETCH
OT CBS3QHHOTO OOOPYAOBAHMS — B3AEKTPOHHOIO MpPeobpa3oBaATEAS. B
PA3AEABHOM MUCMOAHEHMM, TOK M HAMNPDKEHUE LEMEW CBA3bIBAIOLLLMX
MEPBUYHBIM U DAEKTPOHHbIM MPEeO0BPA30BATEAL OTPAHMYEHbI MPWM MOAMOLLM
CTABUAUTPOHOB U PE3UCTOPOB. DAEKTPUYECKAS HATPY3KA OrPAHUYMBAIOLLIMX
3AEMEHTOB HE MNPEBbLILLAET 2/3 MX HOMMUHOABHbIX 3HQYEHUM.

3Hak "X" B MOPKMPOBKE B3PbIBO3ALLIMTBI YKOA3bIBAET HO OCOOblE YCAOBMS
3KCMNAyaATALMMA:

— OTKPbIBATL KOPMYC DAEKTPOHHOTO NPeobpa3OBATEAT AOMYCKAETCH TOABKO
MPUY OTKAIOYEHHOM HAMPSXKEHUM DAEKTPOMUTAHMUS;

— NPUMEHIEeMbIE KABEAbHble BBOAbl AOAXHbI MMETb AEUCTBYIOLLIME
cepTMdomKaThl COOTBETCTBMS TpeboBaHMIM TP TC 012/2011;

— TEMNEPATYPA U3MEPIEMON CPEABI HE AOAKHA MPEBLILLATL 3HAYEHMM,
YKQ3QHHbIX B MyHKTe 2.3;

— HEUCMOAb3yEMOE OTBEPCTUE AAS KAOEABHOTO BBOAQ AOAXHO ObITb
3AKPbITO 3ATAYLLIKOWM, MOCTABASEMOM MPOU3BOAUTEAEM;

— M30bITOYHOE ACBAEHME M3MEPIEMOM CPEAbl HE AOAXKHO MPEBLILLATL
MOKCUMOABHOTO  3HAQYEHMA,  AOMYCTUMOTO  AA9  COOTBETCTBYIOLLLETO
MCMOAHEHUS PACXOAOMEPQ.
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npOAOA)KeHMe MPUAOXKEHUA A

MApPAMETPbI DAEKTPUHECKOM LLEMU CBA3AHHOTO OBOPYAOBAHMS.

Llenb NnMTaHmsa NepBU4YHOro rlpeo6po30Bc1Te/\9|.

MaKkCUMaAbHOE HANnpaXeHmne NCKPOONACHbIX

110...250 B nepem., 50 ',

LLenen CBI3aHHOro obopyAoBaHmsg, Um 18...36 B nocr.
MakcrmanbHoe BbIxOAHOE HaMpskeHue, U, 5B
MaKCHMMOABHBIN BBIXOAHOM TOK, I 114 MA
MAKCHUMAABHAS BBIXOAHAS MOLLIHOCTb TOK, Py 143 MBT
MAKCHMMAABHAS BHELLIHSS €MKOCTb, C| 1,59 mkP
MOKCHUMOABHAS BHELLIHSS MHAYKTUBHOCTS, L 1500 mIH

MapameTpbl IAEKTPUYECKOM LLEMM MCKPOOE30MNACHOrO OOOPYAOBAHMS.

LLenb MUTAHKS NEPBUYHOTO MPEOBPAZOBATEAS.

MaKCHMMAABHOE BXOAHOE HanpskeHue, Ui 7.5B
MOKCHUMOAABHbIM BXOAHOM TOK, [, 630 MA
MaKCHMAAbHAS BXOAHOS MOLLIHOCTb, P, 1,30 BT
MaKCHUMAAbHAS BHYTPEHHAS €MKOCTb, C, 0 MKP
MAKCHUMAABHAS BHYTPEHHS MHAYKTUBHOCTD, L, 1200 mIH

MAPAMETPLI SAEKTPUYECKOM LLEMM CBA3AHHOTO 0B60PYAOBAHMS.

Llenb M3IMEPUTEABHbBIX SAEKTODOAOB.

MakCUMaAbHOE HANpMKeHne MCKPOOMACHbIX

110...250 B nepem., 50 ',

LLernem CBI3aHHOro o6opyAoBaAHMs, Um 18...36 B nocr.
MaKCHUMAABHOE BbIXOAHOE HaMpsixXeHue, U 58
MOKCUMAABHBIN BBIXOAHOM TOK, I 50 mA
MOKCUMOAABHAS BBIXOAHAS MOLLIHOCTb TOK, P 95 MBT
MAKCHMMAABHAS BHELLIHSS €MKOCTb, C| 1,59 MkP

1 MIH

MAOKCHMMOAbHAOS BHELLIHAS MHAYKTUBHOCTb, LO

MNMapameTpbl SIAEKTPUYECKOM LLEMM MCKPOOE30MACHOro 0B0PYAOBAHMS.

Llenb M3IMEPUTEAbHbBIX SAEKTODOAOB.

MakcumanbHoe BxoaHOE Hamnpsxenue, Ui 5B

MOKCHMMAABHBIM BXOAHOWM TOK, Ti 250 MA
MaKCUMAABHAS BXOAHOS MOLLLHOCTb, Pi 1,25 Bt
MaKCUMAAbHAS BHYTPEHHSS €MKOCTb, C, 0 MKP
MaKCUMAABHAA BHYTPEHHSS MHAYKTMBHOCTb, L, 0 MIH
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MPUAOXEHUE M YepTexn cpeAcTB o6ecneyeHus B3pbiBO3ALLUTHI

PucyHok M.1 — OCoBEeHHOCTM KOHCTPYKLMM B3PbIBO3ALLMLLEHHOTO
MHTEMNPAABHOTO MCTMOAHEHMS PACXOAOMEPT (Kopnyc 1)
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npOAOA)KeHMe NPUAOXKEHUA M

PucyHok M.2 — OCOBEHHOCTH KOHCTPYKLMM B3PbIBO3ALLMLLLEHHOTO
PA3AEABHOIO MCMOAHEHMS PACXOAOMEPA (kKopnyc 1)
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PrucyHok M.3 — OCOBEHHOCTH KOHCTPYKLLMM B3PbIBO3ALLLULLLEHHOTO
MHTENPAABHOTO MCMOAHEHMS PACXOAOMEPA
(kopnyc 2 - CynepKOMMNAKTHbIN)
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PucyHok M.4 — OCOBEHHOCTM KOHCTPYKLLMM B3PbIBO3ALLIMLLLEHHOTO
PA3AEABHOTO MCMOAHEHMS PACXOAOMEPT
(kopnyc 2 - CynepKOMMNAKTHBbIM)
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PrcyHok M.5 — OCOBEHHOCTH KOHCTPYKLLMM B3PbIBO3ALLMLLLEHHOTO
MHTErPAABHOTO MCTMOAHEHMS PACXOAOMEPA
(AAq pacxosromepos AY 2-8 M, KOPMYC 2 - CYyNepKOMMNAKTHbIM)
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PucyHok M.6 — OCOBEHHOCTH KOHCTPYKLLMM B3PbIBO3ALLULLLEHHOTO
PA3AEABHOTO MCMOAHEHUS PACXOAOMEPA
(AAf pacxoaomepoB AY 2-8 MM, KOPMYC 2 - CYNEePKOMMAKTHbIN)
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MPUAOXXEHUE O KpoHLITENH AAS KpenAeHus Db pasaeAbHOM BepCcuu,
B3PbIBO3ALLLULLEHHOTO UCNOAHEHUS U UCNOAHEeHUs Db IP67
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MPUAOXEHUE N PyHkumusa EPD oGHapy>eHue nycToi TpyObl

MeHio pacxoaomepa ¢ cdyHkumen EPD coaepXUT caeAyloLLMe NYHKTbI:

1. Pexxum paboTbl (ynpaBAEHWE CHETOM): BkaloyeHO / OTKAIOYEHO

2. 3ANOAHEHO (HACTPOMKA MPW 3ANOAHEHHOM TRYOOMPOBOAE):

OTMmeHA / BbIMOAHUTb

3. MNycTo (HacTporka npm nyctom Tpybonposoae): OTMeHa / BbIMOAHUTL

Mpu 3akase dyHkumun EPD B ceHCope pacxoAOMepa YCTAOHOBAMBAETCS
AOMOAHUTEABHBIM DAEKTPOA B BEPXHEWM YACTU CEHCOPA AAN U3MEPEHMS
NPOBOAMMOCTU Cpeabl. pK aKTMBMPOBAHHOM EPD (Pexxmm paboTtbl —
BKAKOYEHO) MPOUCXOAUT HEMPEPBLIBHOE U3MEPEHUE MPOBOAMMOCTU CPEAbI
M OCYLLLECTBAIETCS YMPABAEHME HAKOMAEHMEM OBBEMA PACXOAOMEPA.
ECAM NMPOBOAMMOCTb MAAQET HUXE MOAY CYMMbI MPOBOAMMOCTEM MPMU
MYCTOM / 3ANOAHEHHOM TRYDOOMPOBOAE MPMUPALLEHME CHETIMKOB OOBLEMT
NepeCcTAéT NPOM3BOAMTLCS.

Bou36exaHne AOXKHbIX cpabaTbiBaHM EPD nepeAHOYOAOM SKCMAYATALMM
PEKOMEHAYETCS MPOU3BECTU MEPBMYHYIO HAOCTPOMKY MPOBOAMMOCTM:

1.1 HeoBXOAMMO MNOAHOCTBIO  3QMOAHUTbL CEHCOP PACXOAOMEPA
MIMEPIEMOM  XKMAKOCTBIO, TMOCAE  ITOTO  BLIMOAHUTL  M3MEPEHUE
NMPOBOAMMOCTHU; BBIOMPAETCA MYHKT «3AMOAHEHO), AQAEE MYHKTBbIMOAHUTLY,
B MAMSATb PACXOAOMEPQA 3AMULLIETCSH MOOBOAMMOCTb MIMEPIEMOM CPEAbI.
AAS BbIXOAQ M3 MYHKTA «3AMNOAHEHO) 6E3 3AMMCKM MPOBOAMMOCTHM BbIDepUTe
NYHKT «OTMEHON;

1.2 Aaree HeOOXOAMMO CAUTb MIMEPIEMYIO XMAKOCTb AO OCYLLEHMUS
M3MEPUTEABHOTO  3AEKTPOAQJ, BbDKAATH 15  MUHYT M MPOU3BECTU
OHOAOTUYHbBIE U3MEPEHUA MPOBOAMMOCTU B MYHKTE «ITyCTON.

B pe3yabTarte 31mx onepaumi SIAEKTPOMATHUTHbBIM PACXOAOMED MOAYYaET
3HOYEHUI MPOBOAMMOCTH, COOTBETCTBYIOLLLME 3AMOAHEHHOMY / MyCTOMY
/  4YACTMYHO  3AMOAHEHHOMY TpybonpoBOAy. [TOCAEAOBATEABHOCTb
AENCTBMI MYHKTOB 1.1 1 1.2 MOXeT BbITb OBPATHOM, CHAYAAQ U3MEPIETCH
MPOBOAMMOCTb MyCTOM TPYObI, MOTOM 3AMOAHEHHOM.

AAf KOpPpeKTHOW paboTbl dpyHKUMM EPD TpPYObl AOAXHbI BbIMOAHSTLCS
CACAYIOLLIME YCAOBUS:

1. TTIPOBOAMMOCTb M3MEPIEMOU CPEABI AOAKHO HOXOAUTLCS B AMAMA30OHE
oT 5 A0 500 MKCM/CM;

2 B m3mepsemonr CpeAe AOAXHbI OTCYTCTBOBATb [Q30BbIE BKAKOYEHMS
(ny3bipm);

3. Koprnyc 3AEKTPOHHOTO BAOKA PACXOAOMEPT (B KOMMAKTHOM BEPCUM)
MAW PACNPEAEAUTEABHAS KOPOOKA CEeHCOopAa (B PA3AEAbHOM BEPCUM),
B MECTE YCTAHOBKM PACXOAOMEPA, AOAXHbI OblTb HAMPABAEHbLI BBEPX,
MOCKOAbKY B MPOTUBHOM CAY4OE HET FTAPAHTUM, YTO CDYHKLLMS OOHAPY>KEHMS
nycTtom TpyObl AEUCTBUTEABHO CPABOTAET MPU OBHAPYXEHMM HACTUYHO
3AMOAHEHHOTO UAM MYCTOro TPyBonpoBoAQ.

106

Pacxonomepsl anextpomartuTHble CUMAT 23. PykosoacTso no akcnnyaraum BHeLWHviA BAA, KOMINEKTAUMS W/ TEXHUIECKYE XapaKTEPUCTVKM MPOAYKLYMM MOTYT BbITb U3MEHEHbI
www.geolink.ru 63 pezsap
[lara27.10.2025 ©2025 000 «leonuH Hoiotex»



https://td-automatika.ru

3AKA3ATb

OnpocHbin ACcT CUMAT GEOL'NK

KOHTAKTHAA UHPOPMALLUA

HassaHue npeanpuatms, MHH

|
TeaecpoH, e-mail |
|

KoHTakTHOe AMLO ]| AOAKHOCTD | |

KoHe4HbIM 30Ka34K1K, MPOeKT |
MAPAMETPbI OKPY)KAIOLLEE CPEAbI / UBMEPSIEMOTO MPOLLEECCA

M3mepaemas CPeAd, SASKTPOMPOBOAHOCTb | |

MpeAEeAbHAS KOHLEHTPALMS MEXAHUYECKMX MPpUMmecel, % ] ‘

TemnepaTypa OKPYXXAIOLLLETO BO3AYXA B MECTE YCTAOHOBKM
pacxoaomepaq, °C

Pacxoa M3mepIeMom XMAKOCTH B PABOYMX YCAOBMAX, M3/4 MUH. Hom. Makc.

o | [ a0 |

Temneparypa namepsemon XMaAKocTu1, °C MuH. Hom. Makc.

Marepuana Tpybonposoaa | |

AAVHBI MPAMBIX YHOCTKOB AO PACXOAOMEPA, MM ] l | [locae pacxoaomepa, Mm ] l

PaBoyee M3BbITOYHOE ACBASHUE XKMAKOCTH, MTa MuH. | | | Hom. | | | Make. | |
TEXHUYECKUE NMAPAMETPbl PACXOAOMEPA

TpeByemoe KOA-BO, HOMEP MO3MLUIA | |

YCAOBHbI AMOMETP DN, Mm | |
PaaHUesoe, EN 1092, DIN 2501 (FOCT 33259-2015) ||| Mrnenmnyeckoe, Clamp ||

MexaHnyeckoe NnprucoeAnMHeHne

rrueHudieckoe, MoAoYHas rarka DINT1851 [ ] CoaHasmy [ ]
PTFE (tedoAoH,
PyTEPOBKA TBepAaasd pe3nHa | | dbTOpONAGCT-4) [ ] | NoamypetaH [ | | PFA [ | | HeonpeH [ |

HepxasetoLwas ctaab 03X17H14M3(316L) [ | | Xacteanomn [ | | Tutan [ ]

MATEPUAA SAEKTPOAOB

Kap6ua sBoabdopama || Maatmna [ | | Tantaa [ ]
MCNOAHEHVE PACXOAOMEPA, CTEMNeHb KomnakTHbirt (IP67) [ | P AGALHb CeHcop IP67 [ | 1Pé8 [ |
MbIAEBAQIO3ALLIMTI Apyroe [ ] Npeobpasosateab IP65 [ | P67 ||
MaTepraA MCMOAHEHM CEHCopa Cranb 20 ¢ nokpbitem || | Hepx. ctaab 304 || Hepx. ctaab 316 ||
ABS nAacTuk ANOMUHUI C
MATEPUAA MCMOAHEHMS KOHBEPTEPA (DQ3AEA. UCTIOAHEHME) ] OKpbITHEM ] Hepx. ctans ||
AAVHQ KOBEAS PA3AEABHOTO MCTIOAHEHMS,
(MUH. 5 M, makc. 1200 m.).
MuraHue 110-250 B nepemenHoro toka (50 ') | | | 18-36 B nocT. / nepemeHHoro Toka ||
Kaace A Kaacc B Krace C Kaacc D
+
OCHOBHAA MOTPELLIHOCTb He Bonee +1.0% 1| He Boree +0,5% || He BoRee +0,25% [ ]| He Goree [ |
(CraHaaprT) +0,2%
BbIXOAHbIE CUrHAABI _ 4...20MA (aktmB.) | ] (nacewms.) [ ]
*NO YMOAY. MPUCYTCTBYET BbIXOAHOM CUTHAOA RS-485
(Modbus RTU), MMAYALC./4QCTOT. BbIXOA (naccwms.) | 4---20MA + HART (akTue.) [ ] (naccws.) [ ]
MCnoAHeHKWe Mo B3PbIBO3ALLMUTE OOLLENPOMBILLAEHHOE || B3pbIBO3ALLMLLEHHOE Exd [ ]
MMUTALMOHHAS NEPUOAMIECKAS MOBEPKA 1pebyerca || He Tpebyetcs | |
TpebyeTcs
PYHKLMA CAMOOYUCTKM SAEKTPOAOB (KDOME SASKTDOAQ TAHTAA, XACTEANOH] ] He Tpebyetca | |
PYHKLMA ONPEAEAEHUA MYCTOM TPYOBI 1pebyerca | | He Tpebyetcs | |
AONOAHUTEAbHbLIE KOMMNAEKTYIOLLUE
3azemasiotme | CTaAb 20 [ Apyroe KOMMAEKT MOHTOKHBIX YOCTEMN Crans 20 [ Apyroe

KoAbUO [ | Hepx.ctaab | | [[ || (oTBETHbIE COAQHLIbL MPOKACAKM, METH3bI) O Hepx.ctanb | ||| ]

AONOAHUTEAbHbIE CBEAEHUA

3AKA3ATb
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