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HacTosiliee pyKOBOACTBO MO 9KchnyaTauum npefHasHayeHo Ans O3HakoMneHws notpebutenen c
HasHayeHneM, MoZensiMu, MPUHUMMOM OEWCTBUSA, YCTPOWCTBOM, MOHTaXOM, 3JKCmnyaTaumen u obcrnyxmBaHMem
MHaukKaTopa MukponpoueccopHoro UTM-22 u UTM-20 (B ganbHeliwem uugmkatop UTM-22 (MTM-20)).

OcHoeHble omnu4usi Modesneli uHOukamopoe UTM-22 u UTM-20:

MHaukaTopbl TEXHOMOMMYECKMEe MUKPOMPOLIECCOPHble ABYyxKkaHanbHble UTM-22 n UTM-20 oTnuyatotca
Mexay cobOon morsbKo UCMoNIHeHUeM riepedHel naHenu, a UMeHHo — Hanuuvem B mogenu UTM-22 aHanoroBbix
(WKanbHbIX) MHAMKATOPOB U X OTCyTCcTBMEM B Mogenu NTM-20.

Mo dyHKUMOHaNbHOMY HasHadeHuo unHgukatopsl WTM-22, UTM-20 npeactaBnstoT coBOW MOAEHTUYHbIE
npuoopbl.

BHUMAHUE ! Mepen ncnonb3oBaHNeMm nHamkaTopa, noxanymncra,
03HaKOMbTECb C  HACTOSILUMM  PYKOBOACTBOM MO  3KCnjyatauuu
nHgmkaTtopa UTM-22 (UTM-20).

MpeHebpexeHne Mepamn nNPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUPOBaHNA MepcoHana wunu
nospexaeHnsa obopynosaHus!

B c¢BA3M c nocTosiHHOW paboTo MNo COBEPLUEHCTBOBaHMIO
nsgenus,  MNoBbllIAOWEA  ero  HagexHOCTb M ynydwaroLlen

XapakTepuUcTukn, B KOHCTPYKLUUIO MOTYyT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HaCcToALEM U3gaHnn.

CornawueHus, NpuUHATbIe B AaHHOM pyKoBOACTBe

B HaumeHoBaHUAX napameTpoB, Ha PUCYHKax, npu LWI(prBbIX 3HA4YEeHUdX N B TEKCTe WUCNOJIb30BaHbI
cokpalleHusa n abbpesunatypsbl (cMm. Tabnuuy |), o3Havalowme cneayolee:

Tabnuua | - CokpaweHnsa n abbpesunatypebl

Abbpesuarypa NMonHoe HanmMeHoOBaHue 3HaueHue
(cumBon)
PV vnun X Process Variable Namepsiemas BenuunHa (KOHTpONupyembii un
perynupyembii napameTp)

Tt Time Bpemsi, HTepBan BpeMeHu

Al Analogue Input AHanorosbI BBOJ,

DO Discrete Output [VCKpeTHbIN BbIBOA

EEPROM Electrically Erasable OneKTpuyecku ctmpaemoe nepenporpammmpyemoe
Programmable Read-Only NMOCTOSIHHOE 3anoMMHaloLLEee YCTPONCTBO
Memory

NVRAM Non Volatile Random Access | QHeproHe3aBuncrMoe 3anoMuHatoLLee YyCTPONCTBO C
Memory NPOU3BOSbHLIM JOCTYNOM

1 OnucaHune npubopa

1.1 HasHa4vyeHue nHgukaTopa

WHoukatopel UTM-22 (UTM-20) npeactaBnsAoT cobOM HOBbIA KNACC COBPEMEHHBIX YHUBEPCAIbHbIX
08yxKaHasbHbIX LNPOBbIX UHAMKATOPOB C AMCKPETHLIMW BbIXO4amwu. B cBoel CTpyKType uHAMKaToOpbl cogepxat
08a He3asUCUMbIX KaHana u3aMepeHus.

MupukaTtop UTM-22 (MTM-20) no3sonsieT obecneynTb BbICOKYIO TOYHOCTb M3MEPEHUSA TEXHOMOMMYeCcKoro
napametpa. OmnuyumernsHol ocobeHHocmbro nHaukaTopa WTM-22 (MTM-20) aBnsieTca Hannyne TpexypoBHEBOW
ranbBaHWYECKOW U30MALMN MEXAY BXOAaMU, BbIXO4AMW U LIENbIO MUTaHUS.

MHavkaTopbl npeaHa3HayeHbl kak Ans aBTOHOMHOrO, Tak U Ansi KOMMNNEKCHOro ucnons3osaHusa 8 ACYTI B
aHepreTuke, MeTannyprum, XMMmM4eckon, NULLEBON 1 APYrMX OTPACnAX NPOMbILLNIEHHOCTU U HAPOAHOM XO35IMCTBE.

Uupukatop UTM-22 (MTM-20) npeaHa3HayeH:
® NS U3MEPEHUss OBYX KOHTPONMUPYEMbIX BXOAHbIX hm3nyecknx napameTpoB (TemnepaTtypa, AaBreHue,

pacxon, YpoBeHb M T. M.), 06paboTkM, Npeobpa3oBaHNsi U OTOOPAXKEHUS] UX TEKYLUMX 3HAYEHUN HA BCTPOEHHbIX
YyeTbipexpa3psaHbiX LUMEPOBLIX U aHanoroBbIX, MMHENHbIX — TONbKo B U TM-22 nHgnkatopax,
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e yHAukaTtop OpMUPYET BLIXOAHbIE AMCKPETHbIE CUrHambl YNpPaBfeHUs BHELUHMMMW WUCMOMHUTENbHBIMU
MexaHu3Mamu, obecneudnBas ONCKPETHOE PeryrmpoBaHWE BXOLHbIX MapaMeTpoB MO 2-X Unu 3-X MO3WULMOHHOMY
3aKOHY B COOTBETCTBUM C 3a4aHHON MONb30BaTENeM NIOrMkon paboTbl U NapaMeTpamu perynmpoBaHus,

® MHAMKATOP NpedHa3HayeH Ans UHAUKaLMKU TEXHONOMMYecKnx napameTpoB Morydaembix no nHTepdency
OT BHELLHUX YCTPOWCTB,

e unHAMKaTop hopmMpyeT curHambl TEXHOMOrM4eckom curHanusauun. Ha nepegHen naHenu ummetoTcs
WHAMKATOPbI ANA CUrHanNmM3aumMm TEXHOOMMYECKN OMacHbIX 30H, CUrHarnbl NPEBbILLIEHNS (3aHKEHWS) perynnpyembix
U N3MepsieMbIX NapameTpoB.

e vHankaTtop NTM-22 (UTM-20) MoXeT MCNOoNb30BaTbCA B CUCTEMAX CUrHanusauui, 6NMoKMpoBOK 1 3aLunT
TEXHOJTOMMYecKoro 06opyaoBaHUs.

1.2 O603Ha4YeHMe uHOUKaTopa

WNHaukaTop 0603HavaeTcs crneqyloLmm obpasom:

Kod modenu uHdukamopa Osnsi 3aKa3a: UTM-22 — AA-BB-DD-U
Kod modenu uHdukamopa Osnsi 3aka3a: WUTM-20 — AA-BB-DD-U

AA v BB, cooTBETCTBEHHO KOA BXoAa 1-ro U 2-ro KaHanos:
01 — nocTosiHHbIN Tok OoT 0 MA 00 5 MA,
02 — nocTosiHHbIN ToK OT 0 MA g0 20 MA,
03 — nocTosiHHbIN TOK OT 4 MA 10 20 MA,
04 — HanpskeHne noctoaHHoro Toka ot 0 B oo 10 B.

DD - T1n 1 gnvHa KNeMMHO-6T04HOIrO0 COEAUHUTENSI BXOAHBIX U BbIXOAHbLIX CUTHAMNOB:
T 0 - KB3 oTcyTcTByeT,
T 0,75 - TpaH3MCTOPHbBIMY BbIXOAaMM KB3-16-17-0,75,

P 0,75 - c penenHbiMK BbIXxOgamm KB3-20P-12-0,75,
C 0,75 - c cummcTopHbiMK Bbixogamun  Kb3-20C-12-0,75,
K 0,75 - c TBepaoTenbHbIMK pene KB3-20K-12-0,75.

Bykea coomeemcmeyem murly 8bIX00H020 cuzgHana u mury coeduHUMerns:
Lucgbpa 0,75 coomeemcmeyem cmaHOapmHou OriuHe coeduHUMernsi 8 Mempax.
KB 3 3aka3bigaemcsi omdesibHO U 8 CMOUMOCMb UHOUKamopa He 8xooum.

U - HanpshkeHne nutaHuns:

220 - 220B nepeMeHHOro Toka,
24 - 24B nocTOSAHHOTO TOKa.

lMpumep ucnonHeHusi KINeMMHO-6/104HO20 coeduHUMensi:

KB3-16-17-0,75 KB3-20P-12-0,75 KB3-20K-12-0,75 KB3-20C-12-0,75
1 2 1 2 1 2 1 2
roe: 1 - KB3-16-17, Kb3-20P-12, KB3-20K-12, KE3-20C-12 — moAenb 1 UCNOMNHEHME KNEMMHO-01T04HOro CoeauHNTENS,

2 — pnunHa KNeMmHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).

BHumaHue! anA 3aKase nHagukaTtopa Heobxoanmo yKa3blBaTb €ro nosHoe Has3BaHwe, B KOTOPOM NPUCYTCTBYIOT TUMbI
aHanoroBbIX BXOAOB, HaNU4ne, TUM 1 AnvHa KnemMmHo-6104HOro coeanHuTens u Hanps>XXeHne NUTaHus.

Hanpumep, 3akazaHo uHOukamop: "MTM-22-3-2-K075 -220"

[pn 3TOM M3roTOBNEHUIO U NOCTaBKe I'IOTpeGVITeJ'IPO NoANEeXUT:

1) MHOMKATOP TEXHONMOIMYECKUIA MUKPOMPOLIECCOPHBIN ABYyXKaHanbHbIn UTM-22,

2) paboTarowumii ¢ gatymkamu, KoTopble (PopMUpYT YHUULMPOBaHHbIE curHanbl 4-20MA 1
noakntoyaTcs K Bxody kaHana 1 (kog 3xx),

3) paboTarowmin ¢ gatymMkamu, KoTopble (hopMUpYHOT YHUULMPOBaHHbIE curHanbl 0-20mMA 1
NoAKMYaTCA K BXoay KaHana 2 (kog x2x),

4) Kb3-20K-12 ¢ anuHon coegunmtens 0.75 m,(kog xxK 0.75),

5). HanpspkeHne nutaxHua 220B.



1.3 TexHM4YeCKne XapaKTepucTUKN MHaMKaTopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUkn nHamkatopa UTM-22 (MTM-20) oTBeyatoT ykazaHHbIM B n. 1.3.1 —
1.3.6.

1.3.1 AHanorosble BXogHble CUrHanbl

Al1 - BxogHON n3mepsiemblid, KOHTPONMPYEMBIN U perynupyemsii napameTp kaHana 1
Al2 - BxogHON n3mepsiemblii, KOHTPONUPYEMBIN N perynmpyembi napameTp kaHana 2

Tabnuya 1.3.1 - TexHU4YecKuUe xapakmepucmuKu aHan0208bIX 8XOOHbIX CUSHaNos

TexHU4eckasi xapakTepucTmka 3HayeHue
Konn4yecTBo aHanorosbIx BXO40B 2
Twun BXOQHOrO aHanoroBoro curHana YHudumumpoaHHbsle FTOCT26.011-80

0-5 MA, RBx=400 Om
0-20 MA, RBx=100 Om
4-20 MA, RBx=100 Om
0-10 B, RBx=25 kOm

[nanasoH MHAMKaLMN TEXHONOMMYECKOro napamMeTpa Ha OT1-9999 po 9999 c yyeTOoM AELIMMANbLHOIO pasgenvTens
BCTPOEHHOM UMPOBOM MHAMKATOPE
PaspeLuatowasi cnocobHoctb ALIM < 0,0015 % (16 paspsgoB)

Mpegen gonyckaemon OCHOBHOM NpUBeOEeHHOW NOrpeLHoOCTU <0,2%
M3MepEHMS BXOOHbIX MAapaMeTpoB

TOYHOCTb UHAMKALUN + 0,01 %

Paspeluatolas cnocobHOCTb NMMHENHON MHAMKALMK + 5,0 % (+ 2,5 %) B 32BUCMMOCTM OT METOAA UHAMKALIMK

BrnnsiHme TeMnepaTypbl OKpyXatoLlen cpeabl < 0,04 %/°C

[Nepuopg namepeHns ogHoro kaHana He 6onee 0,1 cek

[anbBaHMYeckasi pa3Bsi3ka aHaNoroBbIX BXO40B Kaxabin Bxoq ranbBaHUYECKN U30MMPOBaH OT APYrMx BXO40B
1 oCTanbHbIX Lienew

OneKTpr4eckoe CONpPOTUBIIEHNE U3ONALMN MEXAY He meHee 20 MOwm

ranbBaHN4YeCKn He CBA3AaHHbIMU 3NEKTPUYECKUMU LenamMun
npmﬁopa npyv HopMalnbHbIX KNMMaTUYECKNX YCITOBUAX
VlcnonHeHne NuHUK CBA3N [ByxnpoBogHas, paBHOW AJIMHbI 1 OOUHAKOBOIO CEeYEHMUs]

Kax0bili kaHan uHOukamopa WUTM-22 (UTM-20) moxem 6bimb CKOHcbu2ypuposaH Ha 0OKIYeHUe
106020 Gamyuka, hopMupyowe20 yHUUUUPOBaHHbLIE CugHaslbl MOCMOSIHHO20 MOKa.

1.3.2 AlncKkpeTHble BbIXOAHbIE CUTHalbI

1.3.2.1 TpaH3UCTOPHbLIN BbIXOA, NP HaNM4YUM B 3aKa3e KIeMMHO-61104HOro
coeguHutens Kb3-16-17

Tabnuya 1.3.2.1 - TexHU4YeCcKue xapakmepucmuku OUCKPEMHbIX 8bIXOOHbIX CU2Hano8. TpaH3uCmOopHbLIU 8bIX00

TexHU4eckasi xapakTepucTuka 3HayeHue
KonnyecTBo ANCKPETHbIX BbIXOA0B 4
Tun BbIXOAA OtkpblThiv Konnektop (NPN TpaHaucTopa)
MakcmmanbHoe HanpsXXeHne KoMMyTaumm < 40 B nocTosiHHOro ToKa
MakcumanbHbI TOK Harpy3ku KaXkgoro Bbixoga <100 MA
[anbBaHMYeckas pasBsi3ka QUCKPETHbIX BbIXOO0B Bbixoapbl cBA3aHbI B rpynny 13 YeTbipex BbIXOO0B U

ranbBaHU4YeCKM N30NNPOBaHbl OT OPYrMX BbIXO40B U
OCTalbHbIX LUenew

CwrHan nornyeckoro "0" Pa3oMKHYTOE COCTOSIHME TPAH3UCTOPHOTO KItoya
CurHan norudeckon "1" 3aMKHYTOE COCTOSIHWE TPaH3UCTOPHOTO KIkoya.
Bug Harpy3ku AKTVBHas, MHOYKTMBHAs

HanpshkeHne BHELHero MCTOYHWKA NUTaHns HectabunuamposaHHoe, (20-40) B noctosiHHOro TokKa
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1.3.2.2 PenenHbin BbIXO4, NPU HaNnM4YMmn B 3aKa3se KIeMMHO-01104HOro

coeaguHuTtens c pene K63-20P-12

Tabnuya 1.3.2.2 - TexHU4ecKue xapakmepucmuku OUCKPEeMHbIX 8bIXO0HbIX cU2Hano08. PenelHbil 8bIx00

TexHN4YecKaa XxapaKTepucTmka 3HauyeHune
KonunyecTBo AMCKPETHbIX BbIXO4OB 4
Twvn BbIxoga [NepeknioyatoLme KOHTaKTbl pene
MakcmmanbsHoe HanpsxeHue KOMMyTaumMn nepeMeHHoro 220B
(mevcTByloLEe 3HAYEHNE) MW NOCTOSIHHOIO ToKa
MakcumanbHbI TOK Harpy3ku KaXkaoro Bbixoga <8A

CwurHan normdeckoro "0"

CwrHan nornyeckon "1"

Pa3OMKHyToe COCTOsiIHME KOHTaKTOB perie.

3aMKHyToe COCTOSAAHME KOHTAKTOB peJsie.

Bug Harpy3ku

AKTMBHas, NHOYKTUBHasA

MakcumanbHoe noTpebreHne (06MOTOK pene) YeTbipex
BKJTHOYEHHbIX KaHamnoB OT BHELUHEro MCTOYHUKA NOCTOSIHHOrO
TOoKa 24B

80 MA

HanpskeHne BHELWHEero MICTOYHMKa NUTaHns

HectabunuamposaHHoe, (20-28) B noctosiHHOro Toka

1.3.2.3 Bbixog — TBepaoTenbHoe (He MexaHU4eckKoe) perne, Nnpu Hanu4un B
3aKase KNneMMHO-6/104HOro coegnHuTens ¢ TBepaoTenbHbiMu pene Kb3-20K-12

Tabnuya 1.3.2.3 - TexHU4YecKue xapakmepucmuku OUCKPEeMHbIX 8bIXO0HbIX CU2Ha08. Bbixod — meepdomesibHoe pesie

TexHU4YecKaa XxapaKTepucTmka 3HaueHune
KonunyecTBo AMCKPETHbIX BbIXO4OB 4
Twvn BbiIxoga 3aMblKaloLLMe KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTauun nepeMeHHOro 60B makc.

(mevcTByloLEe 3HAYEHUE) MW MOCTOSIHHOIO ToKa

MakcmmarnbHbIN TOK Harpy3ku Kaxaoro Belxoaa

<1 A (AC) nepemeHHoro Toka,
<1 A (DC) nocTosiHHOro Toka

CwurHan nornyeckoro "0"
CwrHan nornyeckon "1"

Pa30MKHyToe COCTOsiHME KOHTaKTOB perie.
3aMKHyT06 COCTOsAAHME KOHTAKTOB perie.

Bug Harpysku

AKTUBHag, NHOYKTUBHaA

MakcumanbHoe noTpebneHne YeTbipex BKIIOYEHHbIX KaHanoB
OT BHELUHEro MCTOYHMKA MOCTOSAHHOIO ToKa 24B

80 MA

HanpﬂmeHme BHELIHEero UCTONMHUKa NnuTaHna

HecTtabunuanpoaHHoe, (20-28) B nocTosiHHOro ToKa

1.3.2.4 ONTOCUMUCTOPHbIN BbIXOA, NPU HaNM4YuM B 3aKase KNeMMHO-
6no4HOro coegmnHutens ¢ ontocumucropamm K63-20C-12

Tabnuya 1.3.2.4 - TexHU4YecKue xapakmepucmuku OUCKPEeMHbIX 8bIXO0HbIX cu2Hano8. OnmocuMUCMOpPHbIU 8bIX00

TexHU4eckKasi XapakTepucTuKa

3HauyeHune

KonunyectBo ANCKPETHbIX BbIXO40B

2

Twvin BbIXOAA

ManoMmoLLHbI ONTOCUMUCTOP, BCTPOEHHBIN AETEKTOP
HYTNeBOro HanpspkeHust asbl NO3BOSIAET BKMOYATb Harpy3Ky
TOMBKO MPU MUHMMAIIbHOM HanpPsiKeHUN Ha He
(NpegoTBpalLaeT cosgaHne NoMex B cetu)

MakcvumansHoe HanpshkeHUe KOMMyTaumm NepeMeHHOro
(OevicTByloLiee 3HaYeHWe) UNM NOCTOSIHHOTO Toka

He 6onee 600B nepemeHHOro Toka

MakcumanbHbIN TOK Harpysku Kaxgoro Bbixoga

- He bonee 50 MA

- B MMMYIbCHOM pexume vactoton 50 My ¢ 4nuTenbHOCTbI0
umMmnynbca He 6onee 5 Mmc —go 1 A

- MUKOBBIN TOK NEPEerpy3kn ¢ ANUTENbHOCTLIO MMNynbca 100
MKC 1 YactoTton 120 umn/c — oo 1 A

CwrHan norunyeckoro "0"
CwurHan normyeckon "1"

OTKMIOYEHHOE COCTOSIHME onTocnuMucTopa.
BknoyeHHoe cocTosiHMe onTocnuMmncTopa.

Bug Harpysku

AKTUBHasg, NHOYKTUBHaA

MakcumanbHoe noTpebneHne YeTbipex BKIIOUYEHHbIX KaHanoB
OT BHELUHEro MCTOYHMKA NOCTOSIHHOIO ToKa 24B

80 MA

Hanp;lx(eHme BHELIHEero UICTOMHUKa nNnuTaHna

HectabunusmpoaHHoe, (20-28) B noctosiHHOro Toka




1.3.3 PerynsaTtop

Tabnuya 1.3.3 - TexHuyeckue xapakmepucmuku peaynsmopa

TexHMYeckas xapaKTepucTuka

3HauyeHune

YKCro KOHTYPOB PerynmupoBaHus

[o 4 (no ogHoMy Unn AByM NapameTpam)

Bupa perynsartopa
(kakOpIN KaHan HacTpansaeTcs
nHAVBMAYyanbLHo)

[BYXNO3MLIMOHHbIN PerynaTop (C ANCKPETHLIM BbIXOA0M)
Tpexno3nLMOHHbLIN perynsaTop (C ANCKPETHLIM BbIXOAOM)

Pexvmbl paboTbl perynaropa

JlokanbHbIN, AUCTAHUMOHHbIN, aBTOMAaTUYECKUIA

MeToq ycTaHOBKM 3a4aHHON TOYKU

JlokanbHbIv (LMPOBOIA), ANCTAHLUMOHHLIN (MHTEP(EVCHbIN)

CTpykTypa perynaropa
(3aKoHbI perynvmposaHus)

[BYXNO3MLNOHHBIN
Tpexno3nunOoHHbIN

KoHTponupyemsle napameTpbl

M3mepsiemasi BenmymHa, COCTOSIHNE BbIXOAHOMO yCTpOVICTBa, Cpa6aTbIBaHMe
TEXHOMNOMMYeCcKon curHanusaumnm

1.3.4 NMNocnepoBaTtenbHbIN NHTEepcenc RS-485

Tabnuya 1.3.4 - TexHuvyeckue xapakmepucmuku rocrnedogamenbHo20 uHmepgetica RS-485

TexHU4ecKasa xapakrepucTmka

3HavyeHue

KoHdurypauumm cetu

MHoroToveyHas

KonnyectBo nprvemonepeaaTymkoB

32 npnemonepeAaTynka Ha OQHOM CermeHTe

MakcumanbHas gnvHa nuHuM B npegenax
OQHOro cermeHTa cetun

1200 meTpos (4000 dyToB)

Konun4yecTBo akTMBHbIX nepegaryvkoB

1 (TONbKO OAWH NepeaaTYnK aKkTUBHbIN)

MakcumanbHoe Konnm4ecTso Y3/10B B CeTu

250 ¢ yy4eToM MarucTpanbHbIX yeunurenemu

Xapaktepuctumka
CKOpOCTb 0BbMeHa/AnvMHa NHUM CBA3N
(3aBMCUMOCTb IKCMOHEHUManbHas):

62,5 kout/c 1200 m (ogHa BuTas napa)
375 kburt/c 300 m (ogHa BuTas napa)
2400 kbut/c 100 m (nBe BMTbIX Napsbl)
10000 kbuTt/c 10m (aBe BMTbIX Napsbl)

lNMpumeyvaHue. Ckopocmu obmeHa 62,5 kbum/c, 375 kbum/c, 2400
kbum/c oezosopeHbl cmaHOapmom RS-485. Ha ckopocmsix obmeHa cebiwe 500
Kbum/c pekomeHdyemcs ucrosib308amb IKpaHUPO8aHHbIE 8UMbIE Maphbi.

Twun npvemonepeaTynKkoB

OundpdepeHumanbHbii, NOTEHLMANbHBIN

Bun kabens

BuTas napa, skpaHvWpoBaHHas BUTasi napa

[anbBaHWYeckas pasBsi3ka

VHTepdenc ranbBaHN4eCcKM N30NMPOBaH OT BXOAOB-BbIXOAOB M OCTarbHbIX Lienen

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[nsa koHpUrypupoBaHust nHaMKaTopa, Ans UCMoSb30BaHUS B Ka4ecTBe
yOaneHHoro KoHTposnepa npu pabote B COBPEMEHHbIX CETSAX YNpaBneHns 1
cbopa nHpopmaumu (Npuema-nepeaaym KOMaHa v AaHHbIX)

1.3.5 dnekTpnueckme gaHHbIe

Tabnuuya 1.3.5 - TexHU4ecKue xapakmepucmuku 3/1eKmponumaxusi

TexHU4YecKas XxapakrepucTuka

3HaueHue

sﬂeKTpOI'IVITaHVIe

~220 (+22 —33)B, (50 + 1) [0 U
=24 + 4B

MoTpebnsiemas MOLLHOCTb

<6 BA (~220B)
< 250 mA (=24B)

3almra gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

[NogknoyeHne

C 3agHew CTOPOHbI MHAMKATOPAa C MOMOLLIbI0 pa3bema — KNeMMBbI.

1.3.6 Kopnyc. YcnoBus akcnnyaTtauum

Tabnuua 1.3.6 - Ycnosus akcrinyamayuu

TexHU4YecKas XxapaKkrepucTuka

3HaueHune

Twn kopnyca

KOpI‘lyC AnA YTONJIEHHOro WMTOoBOro MOHTaXa

Pasmepbl ppoHTanbHon pamku

96 x 96 MM

MoHTaxHasi rny6uHa

190 MM max

Bbipes Ha naHenun

92778 x 92708 ym

KpenneHve kopnyca

B anektpowumTtax

Pabouvas TemnepaTtypa

oT MmHyc 40 °C go 70 °C

Temnepatypa xpaHeHus (npegenbHas)

To xe

Knumatunyeckoe ncnonHeHve

ucnonHexue rpynnbl 4 cornacHo FOCT 22261, Ho ans paboTbl npu Temnepatype
oT MmHyc 40 °C go 70 °C

ATMOCcdepHoe gaBrneHve

ot 85 oo 106,7 klMa

Bubpauus ucnonHenune 5 cornacHo TOCT 22261
MomeleHve 3aKpbITOE, B3PbIBO-, NOXapobesonacHoe
[MonoxeHne npy MOHTaxe JTroboe
CTeneHb 3aWwuThbl IP30;

KnemMmMmHo-6no4yHoe coeanHenune P20 no FOCT 14254-96
Bec < 1,0 kr
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1.4 CocTaB nHaukKaTopa

KomnnekT noctasku uHamkatopa NTM-22 (MTM-20) npueeneH B Tabnuue 1.4.

Tabnuuya 1.4 — Komnnekm nocmasku uHOukamopa UTM-22 (MTM-20)

O6o3HavyeHue HavmeHoBaHue nsgenus KonuyectBo
MPMK.421457.403 MHAmKaTop MMKPONPOLKECCOPHbLIN YyHMBepcanbHbii U TM-22 1*
MPMK.421457.404 MHavKaTOp MMKpONpOoLLECCopHbIN yHuBepcanbHbii U TM-20 1*
MPMK.426419.117 KnemmHo-6no4YHbIn coeanHuTens KB3-16-17-0,75 1*
NMPMK.426419.312 KnemmHo-6no4HbIn coeanHuTens KBE3-20P-12-0,75 1*
MPMK.426419.313 KneMmHo-6no4HbIn coeanHuTens KBE3-20C-12-0,75 1*
NMPMK.426419.314 KnemmHo-6n04HbI coeguHutens Kb3-20K-12-0,75 1*

NMPMK.421457.403 NC | MacnopT nigukatopa NTM-22 1*
MPMK.421457.404 NC | Macnopt nhgnkatopa MTM-20 1*
MPMK.421457.403 P3O | PykoBoACTBO MO dKcnnyaTaumu 1+
232-202/026-000 PoseTka yrnosasi 1***
231-602 PoseTka npsmas 1
231-131 Pblyar MOHTaXHbIV 1
236-332 Pblyar MOHTaXXHbIN rEEEE

* cornmacHo 3akasa

** 1 3k3. Ha Ntoboe KONMYeCTBO U3AENWIA JAHHOTO TUMa Npu NocTaBke B OAVH agpec
*** Npu ycrnoBuu 3akasa npubopa ¢ HanpshkeHnem nutaHust 220 B nocTosHHOro Toka

**** Npu ycnosum 3akasa npubopa ¢ HanpskeHnem nuTaHusi 24 B nocTosiHHOrO Toka
**¥** npu ycnosum 3akasa Kb3

1.5 CpeacTBa U3MepeHUA, MUHCTPYMEHT U NMPUHaANeXHOCTU

MepeyeHb NpUHaANEXHOCTEN, KOTOPble HEOBXOAMMbI ANt KOHTPONS, PeryrvpoBaHusi, BbINOMHEHNA paboT
Mo TEXHUYECKOMY 0BCnyXunBaHuio nHankaTopa, npueeaeHsl B Tabnuue 1.5 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.5 — [epeveHb cpedcme usMepeHusi, UHCmMpPyMeHma u rnpuHaonexHocmeu, kKomopble HeobxoduMbl rpu obcyxuesaHuuU
uHOukamopa UTM-22 (MTM-20)

HavmeHoBaHWe cpeacTB U3MEPEHNS, MHCTPYMEHTa U H
z asHaveHune
npuHaanexHocTeNn
1 BonbTmeTp yHMBepcanbHbiv L300 VIl3MepeHue BbIXOOHOIO CUrHama v KOHTPOSb HanpsKeHUs NUTaHns
2 OnddepeHumanbHbin BonbTmeTp B1-12 3agaTymk curHana u MaMepeHue BbIXOQHOro curHana
3 MeraommeTtp 94108 3amepeHne conpoTMBIEHNS U30NALMK
4 TIMHUEeT MeaNLUHCKIIN [MpoBepka KayecTBa MOHTaXxa
5 OTBépTKa Pa3bopka kopnyca
6 Msrkas 653b OuyucTka OT Nbln U rpsiav

1.6 MapkupoBka u nnomoupoBaHue

1.6.1 MapkupoBka wuHoukaTtopa BbinonHeHa corfacHo OCT 26828 Ha Tabnuyke ¢ pasmepamu
cornacHo FOCT 12971, koTopas KpenuTcs Ha ThbINIbHON CTOPOHE KOopryca N3fenus.

1.6.2 Ha tabnunyke HaHeceHbl Takne 0603HaYeHUS:

a) TOBapHbIV 3HaK NPeAnpUATUA-M3roTOBUTENS;

0) HauMeHoBaHue n3genus;

B) ycnoBHoe 0603Ha4eHuE;

r) o603Ha4YeHNE UCTIONHEHUS;

A) NopsAKOBbIN HOMEP U3AenMs No cucTemMe Hymepaummn NpeanpusaTUA-U3roToBuTens;

€) rof, 1 KBapTarn U3roToBMeHUs;

1.6.3 lMnombupoBaHne wnsgenus nNpeanpuATUEM-U3rOTOBUTENEM MNpU BbINyCKe W3 MPOM3BOACTBA He
npeaycMOTPEHO.

1.7 YnakoBkKa

1.71 YnakoBka nHagukaTopa cooteeTcTByeT TpeboBaHusm FOCT 23170.

1.7.2 MHovkatop B COOTBETCTBUM C  KOMIMJSIEKTOM MOCTABKM YMaKoOBaHO COFMACHO YepTexam
NpeanpuATUA-U3roTOBUTENS.

1.7.3 MHovkatop B TpaHCMOpPTHOM  Tape  TpaHCMOPTUpPYeTCs  MEenKUMW  OThpaBAeHUsMM
Kene3Ho40POXHbIM TPAHCNOPTOM (KpbITbIMW BaroHamu) Unv Apyrum BUOOM TpaHcnopTa.

1.7.4 MHuankaTtop nogsepxeHo koHcepauuu cornacHo FOCT 9.014 ans rpynnel -1, kaTteropun un
YCOBUIA XpaHeHWsi U TPaHCMOPTUPOBKN - 4 (BapuaHT BpeMeHHON BHYyTpeHHeW ynakoBku BY-5, BapmnaHT 3awmTel B3-
10).

1.7.5 B kayecTtBe noOTpeOMTENBLCKOM Tapbl MPUMEHSIOTCH KapTOHHblE KOPOOKM M3 rodpuvpOBaHHOMO
kapToHa cornacHo FOCT 7376 n MeLkn U3 NonuaTUNEHOBOW NIEHKM TonwmnHon He MmeHee 0,15 mm cornacHo TOCT
10354.

1.7.6 [Mpun ynakoBke npvMeHeHbl aMopTu3aLoHHble MaTtepuansl cornacHo FOCT 5244.
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2 PyHKUMOHAarNbHblIe BO3MOXHOCTH

Cmpykmypa uHOukamopa WTM-22 (UTM-20) nocpedcmeomM KOHghuaypauuu
Moxxem 6bImb U3MeHeHa makum obpa3omMm, Yymo mMo2ym 6bimb peweHbl credyrujue
3adavyu pea2ynupoeaHusi:

v’ IByxno3uumnoHHOro perynsitopa,
v Tpexno3nuMoHHOro perynstopa,
v iHpukaTopa ABYX (hM3NYECKMX BENNYMH.

BHyTpeHHsAss nporpamMMHasi namsTe uHaukatopa WTM-22 (UTM-20) copepXuT 6Gomnbluoe KONMM4YecTBO
CTaHOapTHbIX PYHKUMA HEOBXOAUMBIX AN yNpaBneHus TEXHONOrMYeCKUMn npoLeccamu u pelleHms 6onblumMHcTBa
WHXEHEPHbIX NPUKNaaHbIX 3af4ad, Hanpumep, Takux Kak:

e CpaBHeHMe pesynbTata npeobpasoBaHus C yCTaBkaMW MUHUMYM W MakKCUMyM, W CUrHanusaumio
OTKJTOHEHMUN,

® nporpammHas kKannbposka KaHanos Mo BHELLHEMY 06pa3L0BOMY MCTOYHMKY aHanoroBoro curHana,

e Lncposasa dunbTpaums (Ana ocnabneHns BANSHWSA NPOMBbILLNIEHHbIX NOMEX),

® KyCOYHO-NNHEVHAasa NHTEPNOMALUMSA BXOQHOTO CUrHana no 16-tm Toukam,

e MacliTabupoBaHue Lkan n3mepseMbix napaMmeTpoB,

® [IPOU380/IbHasA KOHGbuaypayus NornYecknx cBA3en n3MepuTerbHbIX KaHANoB U BbIXOAHbIX YCTPONCTB,

® KOHUrypmpoBaHue norvkn paboTbl BbIXOAHbLIX ANCKPETHBIX YCTPONCTB,

® 11 MHOrOe Ap.

Mupukatopsl UTM-22 (MTM-20) KOHMUrypupytoTCa 4epe3 NepefHiol naHenb uMHAukatopa wunuv yepes
ranbBaHWYeCKN pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To Takke No3BOMsieT MCNONb30BaTb
npubop B KayecTBe YyOaneHHOro KOHTpomnsepa npu paboTe B COBPEMEHHbIX CETAX ynpaBneHus u cbopa
MHopMaLmK.

MapameTpbl kOHUrypauun nugnkatopa UTM-22 (MTM-20) coxpaHsaoTCst B SHEProHE3aBUCMMOWN NamsATh U
MHOMKATOpP CrnocobGeH BO30OHOBWTL BbINMOMHEHME 3adad YNpaBneHUs MNocre MnpepbiBaHUS HAMNPSDKEHUs] NMUTaHUS.
Bartapes pe3epBHOro NUTaHUA He UCMONb3yeTCs.

MupukaTtopsl UTM-22 (MTM-20) moryT usrotaBnmMBaTtbCsl MO MHAMBUAYANbHOMY TEXHUYECKOMY 3aJaHuio
ANs BbINOMHEHNS KOHKPETHOWM TEXHOMOTMYECKON 3adayun.
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3 YcTpoucTeo u npuHumn paboTbl

3.1 KoHCcTpyKUMA MHAMKaTopa

WHankatop NTM-22 n UTM-20 ckoHCTpYMpOBaH No 6r104HOMY MPUHLMNY U BKIOYAET:

® NnacTMaccoBbIN KOPMyC,

e (bpoHTanbHbIN BNOK NepegHen naHeny ¢ anemeHTaMn o6CnyxmBaHus (KnaBmMaTypon) U MHAuKaumm,

e 0ok 3agHen 4acTu C CeTeBOW KNEeMMHOW KOMOAKOW U pa3beMOM A5 MOAKIOYEHUS KNeMMHO-BMoYHbIX
coeavHWTenemn, NpeAHasHavYeHHbIX AN NOAKMIOYEHUS BHELLHNX BXOAHbIX U BbIXOAHbIX Lienen.

3.2 NepenHasa naHenb MHAMKaTopa

Onsa nyywero HabnogeHus 1 ynpaBneHus TEXHOMOrMYeckuMm npoueccom uHamkatop UTM-22 (MTM-20)
0o6opynoBaH aKTUBHOW YeTblipexpaspsaHon undpoBon M aHanoroson (wkanbHow), B UTM-20, vHavkauven ans
oTobpaxeHuss namepsaemorn BenmumHbl - aucnnen KAHAJ 1, gucnnen KAHAJ 2, HeoGxoQMMbIM KONMYECTBOM
KnaBuLw 06Cny>XMBaHUSA U CUrHaNM3aLMOHHbIX CBETOAMOOHBIX MHAMKATOPOB ANS PasfuyHbIX CTATyCHbIX PEXVMMOB U
curHanos. BHewHun Bua nepeaHux naHenen nHaukatopos MTM-22 n UTM-20 npuBeaeH Ha pucyHke 3.1 1 pucyHke
3.2.

ITM-22 N

AHanorosblIv AHanorosblIv

WHAVKaTop | vHAaukaTop

KAHAN 1 KAHAI 2
Lincdposon
aucnnen
KAHAN 2

Lindoposon

aucnnen

KAHAT 1 CeeToanoaHble
VNHAMKATOpbI

Knasuwmn

PucyHok 3.1 - BHewHul eud nepedHel naHenu uHlukamopa UTM-22

Lincpposoit 299 MIKPOA

avcnnen = KAHAN'

KAHAR 1 : Y

Lindoposon

oucnnen

KAHARN 2 CeeToavoaHble
VNHAMKaTOpbI

Knasuwum

PucyHok 3.2 - BHewHul 8ud nepedHel naHenu uHoukamopa UTM-20
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3.3 HasHaueHue gucnneeB nepeagHen naHenm

e LinudpoBomn
avcnneun KAHAN 1

e Lincdbposon
avncnneun KAHAN 2

B pexxvume PABOTA nHOUUMPYET 3HAYEHNE M3MEPSEMON BENMNYNHBI KaHana 1.
B pexxume KOHOUTIYPUPOBAHMUE vHovumpyeT HoMep napameTtpa KoHdurypaumu.

B pexume PABOTA nHaMumMpyeT 3HaYeHne n3mepsemMon BennynHbl kaHana 2.
B pexume KOHOUIYPUPOBAHME B pexvme MuraHus MHGUUMpyeT 3HayeHue BbIbpaHHOro
napameTpa.

HasHavyeHune aHanoroBbIX MHAUKATOPOB, TONbKO AnAa mogenu UTM-22

e AHanoroBbIN
UHAUKATOpP
KAHAN 1

e AHanoroBbI
MHAMKaTop
KAHAR 2

B pexxume PABOTA nHAMUMPYET 3HaYeHne n3mepsemMon BenuyuHbl kaHana 1
(8 wkane 0-100%).

B pexxvme PABOTA nvHOUUMPYET 3HAYEHNE M3MEPSIEMON BENMMUYMNHBI KaHana 2.
(8 wkane 0-100%).

3.4 HazHayeHMe cBeTOANOAHLIX MHANKATOPOB

e Uhpukatop MAX
e Unaukatop MIN
e HaukaTopbl

BUX1 - BUX4

e UnagukaTop IHT

CeeTtutcs, ecnu 3HayeHe M3mMepaeMon BENNYMHbI, COOTBETCTBYIOLLIETO KaHarna, npeBbilaeT
3HaYeHne yCTaBkM curHanmaaumm oTknoHeHnss MAX.

CBeTuTCH, €ecnu 3HavyeHne M3MEPSIEMON BENWYMHBI, COOTBETCTBYIOLLErO KaHamna, MeHbLue
3Ha4yeHuns ycTtaBku curHanusaummn otkrnoHeHus MIN.

CurHanuanpyoT 0 BKITHOYEHUN COOTBETCTBYHLLLErO BbixogHOro ycrpornctaa DO1- DO4.

Muraet, ecnu nponucxoguTt nepegaya AaHHbIX MO MHTEPAENCHOMY KaHany CBA3W.

3.5 HasHayeHue KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [¢']

e Knaeuwa [Q]

Knaeuwa "6Gonblie". Mpu Kaxaom HaxaTuu 3TOW KNaBWLUM OCYLLECTBMSIETCS YBENUYEHUE
3Ha4YeHUss M3MeHsieMoro napametpa. [lpyM yaepXuBaHWM STOW KMNaBULIM B HaXaTOM
NONOXEeHUN yBenMYeHne 3HaueHUN NPOMCXOLAUT HEMPEPDLIBHO.

KnaBuwa "MeHblie". Mpy KaxXaoM HaxaTuyM STOW KNaBULLM OCYLLECTBISETCS YMEHbLUEeHVEe
3Ha4YeHUs un3MeHsiemMoro napametpa. [lpu yaepxuBaHuM STOW KMaBULWIM B HaXaToM
NOMNOXEHUN YMEHbLLUEHNE 3HAYEHUA MPOUCXOAMNT HENMpPEPbLIBHO.

KnaBsuiia npegHasHayeHa OnA NOATBEPXOEHWUA BbIMOMHAEMbIX AEMCTBUI UMW onepauui,
ONA  (pUKcaumMn BBOAMMBLIX 3Ha4YeHWin. Hanpumep, noaTBepKOeHWe BXoda B  PEXUM
KOH(Urypaumm, NpoaBmxxeHne Nno ypoBHAM KOHUrypaumm u T.m.

KnaBuwa npepgHasHayeHa AOnNs Bbi30Ba MEHIO KOHMWrypauumu, a Takke NpOOBWKEHMS MO
MEHIO KOHUrypauuw.
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3.6 CTpykTypHasa cxema nHaukatopa UTM-22 (MTM-20)

MaHenb HaMKauumn —~__| DO1, OucKpeTHbIN
M Knaemartypbl ’ — Noruka 1 = Bbixoa 1
D02, AnckpeTHbIN
Al1 .,_1; INoruka 2 = BbIxoA 2
BXOoA4HOU . Anroputm
n3mepsieMbIi, » | 0BpaGoTkn |_{
KOHTpONuUpyeMbIn o BXOAHOrO
W perynupyembin curHana 1
napameTp kaHana 1 DO3, OuckpeTHbIN
—— —— Jloruka 3 = Bbixog 3
Al2
BXOZHOIA Anroputm
namepsieMbii, - ggg:gg:z” o4 I -
KOHTpONMpyeMbIn \ y ANCKPETHBLIN
W perynupyembiit curHana 2 — Noruka 4 = Bbixoa 4
napameTp KaHana 2
MUKPOKOHTPOIJIJIEP
UHTepdperic RS-485
MuTanue 1. NMpounsBonbHas KOHMUrypaLuns N3MepuTenbHbIX KoHdurypupo-
~220B 50y | KaHanoB U BbIXOAHbIX YCTPONCTB -=——| BaHMue,
npuem-nepeaaya
2. NNoruka 1, 2, 3, 4 - noruka paboTbl BbIXOAHbIX KOMaHA M AaHHbIX
yctponcte DO1, DO2, DO3, DO4

PucyHok 3.3 - CmpykmypHas cxema uHOukamopa NTM-22 (UTM-20)

3.7 dyHKUMOHanNbHaA cxema uHaukatopa UTM-22 (MTM-20)

7
WHTepdeic (RS-485) —L ®,
Al Enok HopManuzauum |PV1 2-X Noau 7 I
= - LIMOHHBIA DO1
" Macuna61upoaanuu I perynaTop 1 R ——
1 Bx =2 [*
EB— Komnapatop 1 |—o

CHpoc Bnok
WMHTErpUpOBaHNA 1

>

MENU+¥ Enok

curHanm2aymn

WHTepdeiic (RS-485) —L

7
CBpoc Bnok |
ENUs  VHTETPUpOBaHMA 2
MENU+& prp 2-X NO3ULMOHHLIA | \ D02
perynaTop2 T

) )
(s} [mp]
(s} fupm]
(o] [=p]
e ae

LI

AR Enok HopManusauwm |pvz @ ] @E—— Komnapatop2 IJ |_

T | U Macuna6upoaauun
2

UnTepdelic (RS-485) —o\ DO3

e e
EE-— Komnapatop 3 lJl—o

UnTepdeiic (RS-485) —o\ DO4

1 X, = [*
_Tlx__E— L Komnaparop 4 I— -

PucyHok 3.4 - @yHKyuoHanbHas cxema uHOukamopa UTM-22(20)
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3.8 MNpuHUMN paboTtbl MHAKKaTopa UTM-22 (MTM-20)

Wuagmkatop UTM-22 (MTM-20), cTpyKTypHass cxeMa KOTOpOro npueBeneHa Ha pucyHke 5.2, npeacraBnseT
coboW yCTPOMNCTBO M3MEPEHMUSA 3HAYEHWS OBYX BXOAHbIX MapameTpoB, obpaboTku, npeobpa3oBaHus M MHAMKaLUU
08yXx BXOAHbIX CUrHAMOB 1 Bbl4ayuun yNpaBnsioLwmMx BO3AENCTBUA NO ABYM HE3ABUCMbIM KaHanam.

Mupgukatop UTM-22 (MTM-20) paboTaeT nop ynpaBneHMEM COBPEMEHHOrO, BbICOKOMHTErPUPOBAHHOIO
MukpokoHTponnepa RISC apxuTekTypbl, U3roTOBMEHHOrO MO BbiCOKOCKopocTHOW KMOIT TexHonorunm ¢ HU3Kum
3HepronoTpebneHvem. B nocToAHHOM 3anomuHaroLeM yCTpONCTBE pacnonaraetcs 6onblioe Konm4ecTBo yHKUNN
ANs pelleHns 3agadv KoHTpons W perynuposaHus. [locpeactBoM KOHMWUIypupoBaHUS Monb3oBaTefl MOXeT
CaMOCTOATENbHO HacTpavnBaTb MHAMKATOP Ha peLleHne onpeaeneHHbIX 3a4ay.

Wupgukatop UTM-22 (UTM-20) ocHalleH aHanoro-umdpoBbiM npeobpasoBaTtenem, ya3namu uUMdpo-
OMCKPETHOrO BbIBOAA, CTOPOXEBLIMW CXEMaMu ANS KOHTPOSs LMKIOB paboTbl MporpaMmmbl, 3HEProHe3aBUCUMOW
namaTteto EEPROM, NVRAM ans coxpaHeHus Nonb3oBaTenbCkUX napaMeTpoB KOHUrypauum n aHHbIX.

BHyTpeHHAs nporpamma wuHavkatopa WTM-22 (MTM-20) dyHKUMOHUPYET C MOCTOSHHLIM BPEMEHHbLIM
uMkrom. B Havane kaxgoro umkna BHYTPeHHen paboyert nporpamMmmbl CHUTLIBAIOTCS 3HAYEHUS aHANoOroBbIX BXOAOB,
Npon3BOANTCS CYMTbIBaHME M obpaboTka knaBmaTypbl (MogasneHue apebesra n obHapyxeHWe [OCTOBEPHOCTW),
npueM KOMaHA W [AaHHblX M3 nocrnegoBaTenbHOro uHTepdpenca. [pu noMowm 3TUX BXOAHbLIX CUrHaNoB
OCYLLECTBMAOTCHA, B COOTBETCTBMM C 3anNpOrpamMMMpOBaHHbIMN (PYHKLMSAMU M MOMb30BaTENbCKUMK NapameTpamu
KOHdWrypaumm, Bce pacyeTbl. [locne 3Toro ocylecTBRAEeTCS BbiBOA MHMOPMaUUWM Ha AUCKPETHblE BbIXOAbl, Ha
WHOMKALUMOHHbIE dneMeHTbl, a TaK Xe uKcaumsa BbIYUCMEHHBIX BENUYUH ANS  pexuma nepepayu
nocrnegoBaTeNnbHOro MHTepdenca.

3.8.1 MpuHUMN paboTbl 6noka 06paboTkM aHanoroBoro Bxoaa

B wHankatope NTM-22 (MTM-20) annapaTHO MOXHO MOAKMOYMTbL ABa aHaroroBblX BXOAHbIX CUrHana,
KoTopble npuHMMatoTcs cooTBeTcTBeHHO nepBbiM  AIN1 u  BTOopbiM  AIN2  dpyHKUMOHanNbHBIMKM  BGnokamu
Hopmanusauum n macwtabuposaHus. 3a 3T 6110k1 OTBEYAIOT COOTBETCTBEHHO YPOBHM KOHMUrypaumm 1 mn 2.

AHanorosbI curHan nmeet npouenypy 06pa6OTKVI. [aHHaga npouenypa ncnonb3dyeTcd And npeacraBieHnda
aHanoroBoro curHana B HeobxoaMmMon nosb3oBaTento cdopme (HOpMMpOBaHHbIVI CuUrHan B TexXHn4Yeckmnx e,D,VIHVILI,aX).
Ha PUCYHKe 3.4 nokasaHa cxema 06pa60TKVI aHanorosoro Bxoga.

Ha pucyHke npuHaTble cnegyolmne 0603HaYeHns:

1. ®unbTp MMNynbCHbIX nomex. Mcnonb3dyeTca Ana nopasneHns uUMnynbCHbIX nomex. Onpepensetca
napametpom 1.14(2.14) «MakcnmanbHas ANUTENbHOCTbL UMMYMLCHOM nomexmy». Ecnu B kakom nunbo
LMKIe M3MEepeHNss TEXHOMNOMMYecKoro napameTpa OBGHapyXeHO ero u3MeHeHwe, TO npegnonaraeTcs
BO3MOXHOCTb [ENCTBUS MOMEXM W BbIXOOQHOW curHan cdopmMmupyetcs (C y4eTOM ycCpeaHeHUs
N3MEPUTENbHbBIX 3HAYEHUIA) MO NCTEYEHNM YCTAHOBIIEHHOIO BPEMEHW ANIMTENBHOCTM NoMexu. To ecTb,
€cnu ANUTENbHOCTb W3MEHeHWst curHana bGonblle 3agaHHOrO  Trowexn, TO 3TO  M3MEHEHWE
pacLeHnBaeTCsa Kak eCTECTBEHHOE W NMPUHMMAETCS B AanbHenLyo obpaboTky ¢ 3aepXKON BpeMeHU
Tromexw. PaboTa gaHHoro comnbTpa BHOCUMT AOMNOMHUTENBHOE TPAHCMOPTHOE 3anasabiBaHnue B CUCTEMY
perynmpoBaHus, KOTOpOe paBHO BenuuyvMHe napameTtpa «MakcumanbHas ANMTENbHOCTb MMMYINbCHOW
nomexuy. [MoaTomy BCerga Hy>KHO CTPEMUTBLCA MUHUMKU3NPOBAaTh AaHHbIN NapaMeTp.

2.  Mogynb HopManusauuu curHana. 3ToT MoAyrb HOpManuayeT BXOASLMIA aHarnoroBblI curHan. BaxHown
yHKUMEN JAHHOrO MOAYNSA €CTb KOHTPONb AOCTOBEPHOCTM AaHHbIX. B criyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a guanasoH, KOTOpbIA yCTaHaBNMBAeETCA MpW KanubpoBKe MHAUKaTOpa, MoAyrb
nocbINaeT curHan MHANKaTopy O HeAOCTOBEPHOCTU AAHHbIX B KaHare.

3. MapameTpbl kanubposkn. OnpenensitoT TOYHOCTb KaHana W MEHSTCA Npu 3aMeHe AaTyuka unm
nepexode Ha Apyrom Tun Aatymka. NMogpobHee o kannbpoBkax aHaroroBblX BXOAOB CMOTpUTE B
pasgene 5 gaHHOro pykoBoAcCTBa.

4. O3kcnoHeHunanbHbii UNLTP. PUNLTP MCMONb3yeTCcs AN NOAaBMNEHWs nomeXx, a Takke Ans
noaaenenus «gpebesra» nHavkaumm (4acTbiX M3MEHEHWA MOKa3aHWs MHOuKaTopa u3-3a kornebaHuin
BXogHOro napametpa). Onpegensetca napameTtpoMm 1.06(2.06) «[ocTosiHHasi BpemeHn umndpoBOro
dunbTpay.

5. Mopaynb macwtabupoBaHusi curHana. OTOT MoAyfb NVMHWapU3MpYeT M MacluTabupyeT BXOOsLLMIA
CWrHamn corfacHo 3afaHHOW MOoMnb30BaTeNeM HOMWHANbHOW CTAaTUYECKOW XapaKTepUCTUKM AaTyuka,
KOTOpbIV NOAKMIOYEH K AaHHOMY Bxody. WMIMeHHO B 3TOM mMoayne BbiGupaeTcst TMN NOAKMHYEHHOTO K
KaHany aartyvka. [onb3oBaTenb UMeeT BO3MOXHOCTb NIMHEAPU30BaTh CUrHamn no cCoO6CTBEHHON KPUBOWM
nvHeapusauun.

6. Tabnuua «koopavHaT nuHeapu3auum curHana. [aHHas Tabnvua onpegensieT  KOOpAMHaThl
nonb30BaTeNbCKON NUHeapr3aummn, napaMmeTpbl KOTOPOW 3agatTcsa Ha ypoBHe KoHdurypauum 8 (10) n
9 (11).
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PucyHok 3.5 — briok-cxema obpabomku aHarno208020 8xoda

MpumeyvaHne
Mpn nHTepdencHom BBOAE,

N3MepseMoro napaMeTpa HacTpoKM MOZyns HopManusauum n uUbTPOB He

MMEIOT CMbICna, Tak Kak curHan no uHTepdeiicy nepegaercs cpasy B MoAynb MacTabvpoBaHusa curHana.

3.8.2 OTob6paxxeHne UHTerpanbHbIX 3Ha4YeHUN

Mupukatop NTM-22 (MTM-20) B CBOel CTPyKType MMeeT 2 He3aBUCUMbIX Grioka WHTerpupoBaHus (no

OAHOMY Ha KaHan VISMepeHMﬂ).

3a paboTy MHTErpaTopoB OTBEYAOT COOTBETCTBYIOLLME NAapaMeTpbl HACTPONKN MHAMKATOPA:

1. Paspelwenue dyHkunm
Bxoaa Al1 n napamerTp [
2. Pexum cbpoca nHterpa

WHTErpupoBaHus no Bxody — napametp [1.15] ona uameputensHoro kaHana
2.15] — pna Bxoga Al2.
MNbHbIX 3Ha4YeHW - napameTp [1.16] Ans nameputensHoro kaHana sxoga All n

napameTp [2.16] — gns Bxoga Al2.
3.  Pexum nHaukauum nkiterpatopa — napametp [12.04].

Bbibop pexuma nHamkaumm nHTerpaTtopa onpegensietcs napameTtpom [12.04]:

1. [12.04] = 0000 — nooyepeaHas
WHAMKALUS MHTerpanbHbiX
3Ha4yeHul KaHanos

2.[12.04] = 0001 -
OOHOBpPEMEHHas NHAMKaums
WHTEerpanbHbIX 3Ha4YeHni no obomm
KaHanam ¢ MuraHuem

Mpn nepexoge B pexvm PABOTA Ha undpoBbix gucnnesx otobpaxalTcs
TeKyLne 3HaYeHns n3MepseMbiX TEXHONOrMYECKMX BENWYMH KaHanos 1 un 2.
Mpun Haxatum knasuwn [A] Ha uudpposom ancnnee NAPAMETP 1 6yget
oTobpaxaTtbca Homep wuHTerpatopa (Su 1 wnm Su 2), a Ha pgucnnee
MAPAMETP 2 Oyoyr oTobpaxaTbCA  MHTerparnbHble  3Ha4YeHus
COOTBETCTBYIOLMX U3MEPSEMbIX TEeXHONOrM4yecknx BenuuuH. [loBTOpHOE
HaxaTme knaBuwn [A] BHOBb nepeBedeT npubop B pexum PABOTA c
oTOOpaXeHnem TekyLLx napameTposB.

Mpn nepexopne B pexum PABOTA (npw BknodeHun npubopa (nogade
nutanma) wnu npu Bbixoge w3 pexuma KOH®PUTYPUPOBAHUE) Ha
LUMPOBLIX AMChesx OTobpaxalTCca TeKylme 3HavYeHus  M3MepsieMbixX
TEXHOMOMMYeCcKUX BENUYMH KaHanos 1 1 2. [Npn KpaTKOBPEMEHHOM HaXaTum
knasuwmn [A] Ha umdpoBbix aucnnesx 6yayT oTobpaxaTbCs HaKOMMeHHble
(MHTerpanbHbIE) 3HaYeHUss U3MepSEMbIX TEXHONMOTMYECKUX  BEMNUYWH.
MoBTOpHOEe HaxaTue knaBuwy [A] BHOBb nepeBegeT npubop B pexum
PABOTA c oToGpaxeHem TeKyLmux napaMmeTpoB.

Mpn oTOGpPaxeHWM TeKylero 3Ha4YeHUs U3MEepPSeMOW TEXHOMNOrMYecKon
BENWYUHLI LUMPOBON WMHAOMKATOP COOTBETCTBYIOLLErO KaHana CcBeTUTcs
NMOCTOSAHHO, NPW OTOBPaKEHNN HAKOMMEHHOTO 3HaYeHNs — MUraer.
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C6poc uHTerpanbHbiX 3Ha4Y€HWI NO KaHanaM MOXeT ObiTb BbIMOSIHEH OAHUM U3 CNOCOBOB:
— MO NepenonHeHNIo,

— N0 NepenosTHEHNIO UMY OAHOBPEMEHHOMY HaxkaTuio knasuw [V] n [0],

— N0 OAIHOBPEMEHHOMY HaxaTuio knasuw [V] u [O].

Pexvm cbpoca HakoMmeHHbIX 3HAYEHWI onpefensieTcs COOTBETCTBYHOLUMMMW NMapamMeTpamn HacTPOWKM
npubopa ([1.14] Ans nameputensHoro kaHana sxoga Al1 n [2.14] — kaHana Al2).

MpumeyaHus

1. Ecnu paspelueHve @yHKUMN WHTErpMpPOBaHUSA NO OAHOMY W3 aHamnoroBbiX BXOA4OB npubopa He
YCT@HOBIIEHO, HAKOMMEHHOE 3HayeHWe Mo 3TOMYy BXOAy, HE3aBUCUMO OT 3HA4YeHUs napameTpa
HacTpoliku [12.04] oTobpaxaTtbcs He byaerT.

2. Ecnwu paspelueHne pyHKUMN MHTENPMPOBAHUSA HE YCTAHOBIIEHO HU MO OOHOMY U3 aHaNoroBbiX BXOA0B
npubopa, Ha undposbix gucnneax KAHAN 1 n KAHAJ 2 B pexxume PABOTA 6yayT oTobpaxarbes
TONbKO TEKyLLME 3HAYEHUs] U3MEPSIEMbIX TEXHONOMMYECKNX BENNYMH KaHamnos 1 1 2 1 nepeknioyeHne
no HaxaTuto knasuwmn [ A] 6ygeT 3abnoknpoBaHo.

3.8.3 MpuHUMN paboTbl 6510Ka CUrHanNu3auun

KoHTponb BbIxoda 3a rpaHuvupbl YCTaBOK CUrHanm3auum npousBoavTCa AN nsMepsiemblx sennyunH PV1 un
PV2. [Ina kaxgoro n3 3TUX napameTpoB YCTaBKM MWHUMYMA, MakCUMyma W rMCTepe3nC 3afaloTcs Ha YpPOBHAX
KOHdWrypaumm 3Tux napaMmeTpoB. Takke 3TW YCTaBKM MOXHO 3ajaBaTb Yepe3 MHTepdenc B COOTBETCTBYHOLLMX
pernctpax c MomoLbo nporpammHoro obecnevenuss MUK-KoHdurypatop, pervcTpbl curHanmsaumm ykasaHbl B
Tabnuue B.1.

CuvrHanusauusi MoxeT 6bITb C KBUTMPOBaHWeM 1 6e3. Ecnn napameTp oTobpaxeHns curHanm3aumnm B MeHIo
uHamkaTtopa BbiopaH 1.11(2.11)=0001 (c KBMTMpPOBaHMEM), TO MPW MPEBLILLEHUN U3MEPSEMON BENTMYUHON YCTaBOK
CUrHanm3auum MWHAMKaTop CurHanusauuym HauyvHaeT mwuraTtb. Korga onepatop 3ameTun Bbixog napameTpa 3a
YCTaBKM CUrHANM3aLmm, OH MOXeT KBUTMPOBATb CUrHan ¢ nepeaHeil naHenm knasuiuei [O].

3.8.4 MpuHUMN paboTbl NOrM4ECcKOro ycTponcTaea

Jlornyeckoe ycTporicTBO UMeeT crneaytowme OyHKLUn:
® [1BYXNO3MLMOHHBIN perynsaTtop (Tonbko amckpeTHble Bbixodbl DO1 n DO2);
e KoMnapartop (YCTPOWCTBO CpaBHEHWS);
e curHanusarop.

CurHanbl DO1-DO4 saBnsiotcs  cBOGOAHO-NPOrpaMMupyeMbIMi.  T.e. [AWNCKPETHBIA BbIXOA4 MOXET B
COOTBETCTBMM C BbIOpaHHOW normkonm paboTbl M ycTaBkamu ynpaBAsaTbCA OOHWUM M3 BblOPaHHbLIX aHanoroBblX
curHanos (cMm. napameTpsl [3.00], [4.00], [5.00], [6.00]).

PaboTta BbIXOOHOrO YCTPOWCTBA MO NOTVMKE ABYXMO3ULMOHHOIO YNpaBrieHUsi (TONbKO ONSA BbIXOAHbIX
yctponcts DO1, DO2).

DO

BKN

PN 100%

[ncrepesuc _ - - SP wKkana

PucyHok 3.6 — lNpumep pabomsi 8bix00HO20 ycmpoticmea o jio2uKe 2-X Mo3UYUOHHO20 yrpasrieHust

MpumeyvaHune. 3agaHne SP MeHsaeTcs ¢ nepegHen naHeny O4HOPA30BbIM HaXXaTUeM KHOMKM [O] "MeH" (ecnn oba
BbIXO[HbIX YCTpoWcTBa paboTalT MO 3TOM forvke, TO 3aJaHue AN BTOPOro MEHSIeTCst MOBTOPHbIM HaXaTuem
knasvwu "meHK"). Ecnu BeibpaHa gpyras noruka paboTbl, TO M3MeHeHne 3agaHns 3abnoknposaHo.

MpuHUMN paboTbl NOrMYEcKoro yCTPOMCTBa B pexrMe KomnapaTopa rnoka3aH Ha pucyHke 3.7. B nyHkTax
meHo 3.00-6.00 BeIGMpaeTcs MCTOYHMK aHaNoroBOro curHana Ans ynpasneHus QUCKPETHBIM BbIXOAOM. Ha pucyHke
3.7 ona ynpaerneHus nepBbiM ANCKPeTHbIM BbixogoM DO1 BeibpaH Bbixoa nepBoro yHKUMoHaneHoro 6noka, a ans
BTOPOro AMCKPETHOrO BbIX0Aa — BbIXOA BTOPOro hyHKLUMOHansHoro 6noka.

B nyHkte meHio 3.01-6.01 BbiGupaeTcs norvka paboTbl norudeckoro yctpoucTtea. Ha pwucyHke 3.7
nokasaHo, kak paboTaeT komnapaTop - 8 30He MIN-MAX n b6onbwe MAX. Ona nepBoro cny4vas hopMmMpyeTcs Ha
BbIxo4e rormvyeckas eguHuLa, Kkorga BXOAHOW curHan Haxoautces mexay yctaBkamu MIN 1 MAX. 3HauyeHue aTux
yCTaBOK 3apaeTtcs B nyHkTax meHioo 3.02..04 - 6.02..04. Bo BTopom cnydae OpMMpyeTcs eauHuLa Ha BbIXoge
TOrga, Korga BXOAHOW curHan npeBbiwaeTt yctasky MAX.
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CpabatbiBaHne 3anomuHaeTcss Ha cooTtBeTcTBytoweM mHaukatope (MIN mnmn MAX) nepegHeli naHemnm
Jaxe nocne Bxoda 3HayeHus napameTtpa B Hopmy. CurHanusaumsi moxeT ObiTb KBUTMpoBaHa (cbpolueHa) c
NOMOLLLIO KMaBuLLIK [0].

BbIxogHOM curHan norm4eckoro yCTpoucTBa MOXKET ObITb CTAaTUYECKUM UNN UMMYMbCHBIM (MHAMUYECKNM)
C 3apaHHoOW AnvHoW wmmnyneca. [Mpu cTatMyeckoM BbIXOOHOM CWUrHame norndyeckoe YCTpowWcTBO dopmMmupyeT
FIOrMYECKYI0 eAVHULLY Ha NPOTSXKEHUM BPEMEHU, KOraa napameTp BXOAMT B 30HY 3afaHHylo Noruky pabotbl. A npu
UMMNYINbCHOM BbIXOQHOM CUrHane AnvHa BbIXOLHOrO MMMynbca 3agaeTtcsa B nyHkTe meHio 3.05-6.05. Ha pucyHke 3.7
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvMBKON CO BpEMEHEM ANUTENbHOCTU nMnynsca T.

Bbixog noruyeckoro yctponctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIN (DOPMUPYET COCTOSIHNE
pene BbIKIN/BKII. Takke 3HayeHve Bbixoda NOrMYECKOro YCTPOWCTBA 3anucbiBalOTCA B pernctpbl 9-12 (cM. Tabn.
B.1).

Jlornyeckoe yctponctso 1

CpaBHeHune BxogHoro curHana ¢ yctaskamm MIN-MAX DO1

DO03.00

|
iPV1 A
: N\
3.03 i MAX ! \
3.04 | Hist :
| ' H
| H i
3.02 i MIN : :
| H ! ! E\_/ o~ t

®dopmMrpoBaHMUe BbIXOAHOIO CUrHana komnapartopa 1

-—-————_—_——-_—__- - - - - - - ——_——_—_———_——_—r—_—_—— —_—————
'

K1 ! § § E
| l ' ' l
| 1 1 1 1 K1=0/1 Bbikn/Bkn
PV2 | | | |_ bot ——
|
3.05=T | | | .-t
| L R
Jlormyeckoe yctponcTteo 2
CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO2
4.01 :PV2 Noruka pa6otsl (0001 - 6onblue MAX)
|
I |
|
| : rf\\ -/_\\
| 403 | MAX S \
DO4.00 | 404 | Hist 5
| 1 i ! 1
| | 1 i ! H
| 4.02 i MIN P ! :
| i o~ T : : -t
I i T ' T
dopmMmupoBaHMe BbIXOAHOIO CUrHana Komnaparopa 2
K2 o : a
| = Bbikn/Bkn
i I | K2=0/1 DO2
|
4.05=T | | -t
| i I

PucyHok 3.7 — @yHKUYUOHarnbHas cxema npuHyuna pabomsl komnapamopa
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4 Achonb30oBaHue No HazHaA4YeHuro

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUA NpU UCNOSIb3OBaHUN NHAMKaTOpa

4.1.1 MecTo yctaHoBku uHamkatopa MTM-22 (UTM-20) omkHO OTBEYaTb CreayrLmuM YCIIOBUSIM:

- obecneunBaTtb yA06HbIE YCNOBUSI ANA 06CNY>XNBAHWSA U JEMOHTaXa;

- Temnepatypa W OTHOCUTENbHas BNaXHOCTb OKPYXalLIEro BO3gyxa [AO/MKHa COOTBETCTBOBATb
TpeboBaHUAM KNMMMaTUYECKOro UCMOSNTHEHUS U3AENNS;

- OKpyXalllas cpefa He OOorkHa codepXaTb TOKOMPOBOASALMX NPUMECEN, a Takke npumecen, KoTopble
BbI3bIBAlOT KOPPO3UIO AeTanen nsaenuvs;

- HanNpsHKEHHOCTb MAarHUTHbIX NOMEN, BbI3BaHHbIX BHELLUHUMW UCTOYHUKaMy NepeMeHHOro Toka 4Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He A0mkHa npesbiwatb 400 A/wm;

- NapamMeTpbl BUOpaLmmn AOSMKHbI COOTBETCTBOBATL UCMonHeHnto 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyaTauum nHankatopa HeobxoanMO UCKMYUTB:
- nonazaHvie TOKONPOBOASALLEN NbINW UMW XXUOKOCTU BHYTPb U3LENUS;
- HanM4yne NOCTOPOHHUX NPEAMETOB BONM3N n3genus, yxyaLualLmnx ero eCTeCTBEHHOE OXIaXaeHue.

4.1.3 Bo Bpems akcnnyaTaumm HeobxoaMmMo cneautb 3a Tem, YTobbl NoACOeQUHEHHbIE K U3AENUI0 NpoBoaa
He nepenambiBanncb B MECTax KOHTaKTa C KneMMaMmu 1 He Menu NoOBpeXaeHUA N3onaumu.

4.2 nOAFOTOBKa MHAUKaATOpa K MCNoJib30BaHMUIO. TpeGOBava K MeCTy YCTaHOBKMU
4.2.1 OceoboauTte nHAMKaTOp OT YNaKoBKMU.

4.2.2 lNMepen HavyanoM MoHTaxa npnbopa Heo6XxoAMMO BLIMONHUTE BHELWHMI OCcMOTp. IMpn atom obpatuTb
0ocobeHHOe BHUMaHNe Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKN U OTCYTCTBUE MEXaHNYECKNX NOBPEXOEHWUN.

4.2.3 NngmkaTtop MTM-22 (UTM-20) paccumTaH Ha MOHTaX Ha BEPTUKarnbHOW NaHenu aMeKTpoLLMTOB.

4.2.4 VHOukaTop [OSMKEH YyCTaHaBMMBaTbCA B 3aKPbITOM B3pbiBOGe3onacHoM M noxapobe3onacHom
nomelleHnn. Mcnonbsynte npubop npu Temnepatype M BNaxHOCTW, OTBevalwmux TpeboBaHusM W yCroBuaM
aKCnnyatauun ykasaHHbIM B rrase 1.3 HacTosAwen UHCTPYKLMK.

4.2.5 He 3arpomoxpgarite NpoCTpaHCTBO BOKPYr YCTPOMCTBA AN HOpManbHOro TennoobmeHa. OteBeante
[OCTaTOYHO MecTa 11 eCTECTBEHHOW BEHTMNAUMM YCTpoOWCTBa. He 3akpbiBanTe BEHTUSMSILUMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTponcTsa. Ecnu npubop nogsepraeTcs HarpeBaHuto, AN ero oxnaxaeHns o temnepartypbl Huke 70°C
UCMNOMNb3yNTE BEHTUNATOP.

4.2.6 labapuTtHble K npucoeguHuTenbHble pasmepbl uHaukatopa WTM-22 (MTM-20) npuBeaeHbl B
npunoxexunm A.

4.3 CoeanHeHMe ¢ BHEWWHUMU yCcTponcTBaMu. BxoaHble N BbIXoAHbIE Lenun

4.3.1 BHUMAHUE!!! Tlpu nogkniodeHnn wmHaukatopa UTM-22 (UTM-20) cobniogatb ykasaHusi mep
6e3onacHocTy pasgena 6.2 HacTosALWEeN MHCTPYKLUWK.

4.3.2 KabenbHble cBasn, coeguHsiowme nuankatop WTM-22 (MTM-20), nogknovatoTcs Yepes KreMMHble
KONMOOKM COOTBETCTBYHOLLUX KIEMMHO-OMOYHBLIX coeauHUTENENn B COOTBETCTBUM C TpeboBaHUsIMM OENCTBYHOLLMX
"MpaBun ycTponcTBa 3NeKTPoyCTaHOBOK".

4.3.3 TopkntoyeHne BXOAOB-BbIXOAOB K mHaukatopy WTM-22 (MTM-20) npou3BoasiT B COOTBETCTBUM CO
CXeMaMW BHELUHUX COeANHEHN, NMPMBEAEHHbIX B NpUnoxeHun b.

4.3.4 Tpwn NOQKMIOYEHNUN TVHWA CBA3M K BXOAHBIM W BbLIXOAHBIM KreMmam MpuHMManTe Mepbl No
YMEHDBLUEHNIO BIIUAHUS HaBEAEHHbIX LUYMOB: UCMIOMb3yUme BXOAHble M (MNN) BbIXOAHBIE LUyMOMoAaBnsAlLMe
GunbTpbl AN uHAMkKaTopa (B T.M. ceTeBble), LymonoaaBnsowme unbTpbl AN nepudepuiiHbiX YCTPOWCTB,
ncnonb3ynTe BHyTPEHHUE LUndpoBble PUNbTPbLI aHaNoroBbIX BXxogoB nHankatopa NTM-22 (MTM-20).

4.3.5 He gonyckaeTtcst 06beanHsaTb B 04HOM Kabene (kryTte) uenu, no KOTopbIM NepeaarTcs aHanoroBble,
UHTEP(ENCHbIE CUrHarmbl U CUMbHOTOYHbLIE CUTHANbHbIE WM CUITbHOTOYHbIE CUIOBble Uenu. [ns yMmeHbLUeHUs
HaBEAEHHOro LyMa OTAENUTE JNMHUM BbICOKOrO HaMpPshKEeHWUsT UMW NIUHUK, NPOBOASALLME 3HAYUTENbHbIE TOKM, OT
OPpYrMX NUHMIA, a Takke u3beraTe napannenbHoro unyM obLero MOAKMOYEHUS C JIMHUSIMU MUTaHUS npu
NoAKMoYEHNUM K BbiIBOJAM.
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4.3.6 HeobxoammocTb 3KpaHUpOBaHWsi kabenen, no KOTOpbIM NepedaeTcss MHopMauus, 3aBUCUT OT
OnvHbl kabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30He npoknagku kabens. PekomeHayeTcs wucnonb3oBaTb
usonupytoLmne Tpyokn, kKaHarbl, NOTKA UNN S3KPAHUPOBaHHbIE NTUHUW.

4.3.7 TlpuMeHeHVWe SKPaHMPOBAHHOMW BWTOM Napbl B MPOMBIWMEHHbLIX YCMOBUAX  SABMSETCA
npeanoyTUTENbHLIM, MOCKOMbKY oObecneyvBaeT MonyyYeHUe BbLICOKOrO COOTHOLLEHWS CUrHan/lym v 3awmuTy OoT
CWHpa3HOM NoOMeXK.

4.3.8 lMNoakntoyanTe ctabunusaTtopbl MM WwWymMmonogasnsowme unbsTpbl K nepndepuiiHibiM yYCTPONCTBaM,
reHepVpYOLUM  3MEKTPOMArHUTHblE U UMMYMbCHblE MOMexu (B YacTHOCTW, MoOTopaM, TpaHcdopmaTopam,
coneHouaam, MarHMTHbIM KaTyLLKam 1 ApyrumM YyCTPOMNCTBaM, MMEOLLUM U3MyYatoLmMe KOMMOHEHTbI).

4.4 NMopaknioyeHUe INeKTPONUTaAHMA GNIOKOB

4.41 BHUMAHUE!!! Tlpn NOAKMIOYEHUN INEKTPONUTAHUSA WMHOUKATOpPOB cobniopaTbe ykasaHua Mep
6e3onacHocTy pasfena 6.2 HacTosLEero pykoBOACTBa.

442 [Ona obecneveHnss ctabunbHow paboTbl o0bopyAoBaHWA KonebaHust HanpsKeHus W YacToThl
nuTaloLWwen 3NeKTPoceTn AOMKHbI HAXOAUTLCA B Npedenax TeXHnYeckux TpeboBaHnii, ykasaHHbIx B pasgene 1.3, a
AN KaXgoro CoCTaBNSAOLWEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM Mo akcnnyatauun. [pu
HeobxoAMMOCTW, ANA HenpepbiBHbIX TEXHOMOMMYECKUX MpOLEeccoB, AOMKHa ObiTb MpeAycMOTpeHa 3awuta oT
OTKIIOYEHMS (MNK BbIXOAA U3 CTPOS) CUCTEMbI NOAaYM SMEKTPONMTaHUS — YCTaHOBKOW MCTOMHUKOB BecnepeboinHoro
nuTaHus.

443 [Ona vwHOUKATOPOB C WCMOMHEHWEM ANs NUTaHWs OT CceTu nepemeHHoro Toka 220B. lNposoaa
3NEKTPONUTaHMS CeTU nepemeHHoro Toka 220 B nogkntoyalTcs pa3beMHbIM COEAUHUTENEM, PACMONOXEHHbIM Ha
3aHen naHenu nHaukaTopa.

4.4.4 YcTaHaBnvBas LWyMONOAABnsaoWwmniA ounbTp (CUrHanNbHbIN UM ceTeBoi), 06s3aTenbHO YyTOYHUTE ero
napameTpbl (MCNOnb3yeMoe HanpskeHue W npornyckaemble Toku). Pacnonarante cunbTp kak MOXHO Gnvke K
WHOMKaTopy.

4.5 KoHcpurypaumsa npubopa

4.5.1 Wnankatopbl MTM-22 (MTM-20) kOHMUIypMpytoTCa Npu NOMOLUM nepegHen naHenu npubopa mnu
yepes ranbBaHU4YeCckn pasgeneHHbi nHTepdenc RS-485 (npotokon ModBus), 4To no3BonsieT Takke UCMNonb30BaThb
npubop B kKayecTBe yaaneHHoro nHanukaTopa npu paboTte B COBPEMEHHBIX CETAX yrnpaBreHus 1 cbopa uHdopMaumm.

4.5.2 MapameTpbl KoHurypauun mHgukatopa UTM-22 (UTM-20) coxpaHsiloTCcA B 9HEpProHe3aBUCUMOMN
namsTu.

4.5.3 lMporpamma koHurypauumn ungukatopa UTM-22 (MTM-20) gomkHa ObiTb cOoCTaBreHa 3apaHee u
odopmneHa B Buae Tabnuupl (CM. npunoxenue ), 4To n3baeuT nonb3osaTensa oT owWMbOK Npn BBOAE NapamMeTpoB
KOHdpurypauum.

4.5.4 HasHayeHne 3neMeHTOB fnepedHen naHenu, HasHaydeHwe CBETOAMOAHbLIX MHOAMKATOPOB M KnasuLu
npencrtaBsneHo B COOTBETCTBYHOLLMX pa3aenax rmasbl 3. MNopsgok KOHCbVII’ypaLl,VIVI M3MOXEH HWXe B pasgene 4.7.

4.6 Pexxsum PABOTA

Mpnbop nepexoauT B 3TOT PeXWM BCSKAA pas, Korda BKMYaeTcs nuTaHue. M3 3Toro pexuma MOXXHO
nepevtn B pexum KOHPUITYPUPOBAHMUE. [uarpamma pexumoB paboTbl M HAcTpowiku mHamkatopa WNTM-22
(MTM-20) npuBegeHa Ha pucyHke 4.1.

B npouecce pabombi MOXHO OCYLLECTBMATb MOHUTOPWUHI, T.e. BU3yalnbHO OTCMEXWBaTb WU3MEPSIEMYIO
BENMYUHY 1-ro u 2-ro kaHanoB (TeKyliMe W HaKOMMeHHble 3HadeHusl). Kpome Toro, MOXHO OTCrexuBaTb Ha
CBETOAMOAHbIX MHOMKATOPax CUrHarnbl TEXHONOMMYECKOW CUrHanmMsauum npu NpeBbllLeHNUM BEPXHErO UM HUXKHEro
npeaenoB OTKMOHeHWsi. Tak e C MOMOLLbI0 CBETOAMOAHBLIX MHOMKATOPOB MOXHO HabniogaTb 3a COCTOSIHMEM
OUCKPETHbIX BbIXOAOB.
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MutaHue
BKIIOYEHO

Pexum PABOTA

Pexum
KOH®PUT'YPUPOBAHUE

PucyHok 4.1 - Juazpamma pexxumos pabomel u Hacmpouiku uHdukamopa UTM-22 (MTM-20)

4.7 Pexum KOHOUTYPUPOBAHUE

e Bbi30B pexuma KoHurypauum n Hactpoek ocyliectsnsetca ns pexuma PABOTA gnutensHbiM, 6onee
3-X ceKkyHA, HaxaTveM KnasuLn [0].
Mocne atoro Ha ancnnen KAHAJT 1 BbiBoguTcsa MeHio BBoaa napons: «PASS».
C nomouwibto knaeuw nporpammupoBanuns [A],[V¥] Ha gucnnee KAHAJT 2 BBectn naponb: «0002» u
KpaTKOBPEeMEHHO HaxaTb knasuuy [¢].
BHUMAHUE!
Ecnu naponb BBeAeH He BEPHO — UHAMKATOP nepenaeT B pexum PABOTA.
Ecnu naponb BBeAeH BEPHO - TO MHAMKaTop nepenget B pexum KOHOUTTYPALINN.

e C MOMOLLbI0 9TOTO pexvMma BBOAAT MapameTpbl U KOHCTaHTbl MHAMKaTOpa, napameTpbl CUrHanvM3auum
OTKIIOHEHWI, napameTpbl unbTpa, NapameTpbl 3adaHna Tuna Bxoda, TMna ynpaBreHus, napameTpbl CEeTEBOro
obmeHa, napamMeTpbl KannbpoBKX, NapameTpbl BLIXOAOB M CUCTEMHbIE NapamMeTpbl.

e [MapameTpbl pasgeneHbl MO rpynnam, Kaxaas u3 KOTopbiX HasbliBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHne (ANeMeHT HacTpOWMKM) B 3TUX YPOBHAX Ha3biBaeTca "mapameTtpom". [lapameTpbl, Mcnonb3yemble B
nHamkatope UTM-22 (MTM-20), crpynnupoBaHbl B ceMHaguaTe ypoBHen (15 3apeicTBOBaHHbIX U 2 pe3epBHbIX) U
npeacTaeneHbl Ha guarpamme (pucyHok 4.2). NHavkaumsa 3HavyeHus napameTpoB KOHdUrypauum M mx HOMepoB
yKasaHbl Ha pucyHke 4.3.

4.7.1 Onarpamma ypoBHen pexxuma KOHOUTIYPUPOBAHUE

Bbi3oB pexuma
KOH®UT'YPUPOBAHUE un3
pexxuma PABOTA

Bbixoa u3 pexuma

KOH®UTYPUPOBAHUE
ANUTENbHbIM HaXaTnem

Gonee 3 ¢ knaBuwmn [0] 7]
BBOAa napons 02

i
gl:

2]
=

[

-

o<

N
b

g

&

8.14
KA EXE|

PucyHok 4.2 - [Quazpamma yposHel KOHgbuaypauyuu u Hacmpoek
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1 kauan MAX 2 kaHan MAX
Homep napameTtpa 1 111 = INNE NN 3HaueHue
YPOBEHb1 g R A | U napameTpa
MapameTp 1.01 KOHdurypaumm

00 (#0) (vO (a0)

PucyHok 4.3 - IHOukayus 3Ha4eHuUs1 napamempos KoHguaypayuu u ux Homepos

4.7.2 HazHauyeHue ypoBHen KOHdUrypaumm
HasHayeHwne ypoBHen koHburypauum nHamkatopa UTM-22 (MTM-20) npveeaeHo B Tabnuue 4.1.

Tabnuuya 4.1 - HazHa4eHue yposHel KoHguaypayuu

Howmep
YPOBHS HasHa4yeHne YPOBHA

HacTtponka napameTpoB M3mMepuTenbHoro kaHana exoga Al1

HacTponka napameTpoB namepuTenbHOro kaHana exoga Al2

KoHcburypaumsi normyecknx cBsi3en naMepuTenbHbIX KaHanoB U BbIXOAHOro ycTporictea DO1

KoHdhmrypaums normyeckmx cBa3en nsmepuTenbHbIX KaHanoB U BbIXogHoro yctponctea DO2

KoHdmrypaums normyeckmx cBa3emn nsMmepuTenbHbIX KaHanoB 1 BbIXogHoro yctporctea DO3

KoHdumrypaumsa normyeckmx cBa3en nsmepuTenbHbIX KaHanoB U BbIxogHoro yctponctea DO4

Peseps

Abcumcchl OnopHbIX ToYek NnHeapu3saummn Bxoga Al1

OpauvHaTtbl ONOpHbIX TOYEK NMHeapu3aumm Bxoga Al1l

Abcumcchbl onopHbIX ToYeK NnHeapusaumm Bxoga Al2

OpauvHaTtbl ONOpHbIX TOYEK NIMHeapu3aumm Bxoga Al2

MNapameTpbl ceTeBoro o6meHa

Kanubpoeka Bxoga Al1

Kanubposka Bxoga Al2

Peseps

3anucb B QHEeproHe3aBUCUMYH NMaMATb

— o ] -
Jlalalnlaln2Se|o|No|aln|wn| =

3arpyska 3aBO[CKVNX HAacTpoek

4.7.3 Bbibop napameTpoB

e [1nsa BbIGOpa NapameTPOB Ha KaXaoM ypoBHe HeobXxoaumo HaxkaTb knasuwy [¢]. Mpu kaxkgom Haxatum
knaeuwwm [¢'] nporcxoauT nepexoq k cregylowemMy napameTpy.

e Ecnn Haxatb knasuwy [¢'] Ha nocnegHem napameTpe, AMCMNEN BepHeTCs K NepeBoMy napameTpy
TEKYLLEro ypoBHSi.

—>| MapameTp 1 I

Y

MapameTp 3 I

B

H

MNapameTtp N

i
H

PucyHok 4.4 - [Quazpamma ebibopa napamempog Ha Ka>kOoM yposHe
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4.7.4 ®dukcupoBaHue HacTpoek

e YTOObl M3MEHUTbL HACTPOMKM NapamMeTpoB MMM YCTaHOBKM, Monb3yhWTechb knasuwamu [A] vwnu [V], a
3aTeM HaxmuTe knaeuwy [¢]. B pedynbtaTte HacTpoika byaeT 3acmkcuposaHa.

e Heo6xoaMMO NMOMHUTB, YTO (MKCALMS U3MEHEHMIA MPOVUCXOAMUT TOMBLKO Nocre Haxatus knasuwm [¢'].

e Ecnn Ha ypoBHe KOH(urypaumm un HacTpoek Obin Bbi3BaH napameTp AN Moaudumkauun, n He
HaXkumanacb HU OofHa M3 KNnaBuL B TEYEHWE OKOMO 2-X MUHYT, Nnpubop nepenget B pexum PABOTA. [daxe ecnu
napameTp 6bll MOAUGUUMPOBAH M He Haxumanach knasuwa [¢], TO B TeyeHWe OKOMO 2-X MUHYT, UHAUKATOP
nepenget B pexum PABOTA 1 nsmeHeHne He 6ydem 3aghukcupo8aHo.

e lNpu nepexoae Ha APyroil ypoBeHb C MOMoLLb knasuium [O] napameTp U HacTpoiika, M3MEHEHHbIe [0
nepexoaa 6e3 Haxatusa knasuwm [&], He gukcupyromces.

e [lepen oTKNIOYEHMEM MUTAHNUS CriedyeT cHavana 3aduKCMpoBaTh HACTPOMKM UMW YCTAHOBKU NapaMeTpoB
(HaxkaTvem knasuwmn [¢]). HacTpoiku ¥ ycTaHOBKM NapamMeTpoB MHOrOA HEBO3MOXHO W3MEHUTb MPOCTbIM
HaxaTvem knasuw [A]unn [V].

o Heobxodumo MoOMHUMBb, YTO MOCRe NpoBeAeHVs MoauduKauMm HeobxoaMMO MPOM3BECTU 3anucb
napameTpoB (KO3hpMUMEHTOB) B 3SHEproHe3aBUCMMYK MNaMsaTb (cM. pasgen 4.7.5.2), B NpOTMBHOM cry4ae
BBeAEHHas nHdopmaumsa He ByaeT coxpaHeHa Npu OTKIMHOYEHUM NUTAHUSA MHAMKATOPA.

4.7.5 PaspeweHune KoHdurypupoBaHuMa uHaukatopa no cetu ModBus. 3anuchb
napamMeTpoB B 3HeproHe3saBUCMMYKO NamMATb. 3arpy3ka napameTpoB U3
3HEeproHe3aBMCUMOMN NaMATH

KoHdurypupoBaHne nHaukaTopa npou3BoAMTCA Kak C NepefHeln NaHenu nHaukatopa, Tak U no NpoToKony
ModBus (RTU). Yepe3 uHTepdeic KOHOUIYpUpOBaHNE MPOU3BOAUTCS C MOMOLLLIO MPOrpamMMHOIO MPUIOXEHNS
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ona Toro 4toGbl u3bexaTb He CaHKUMOHMPOBAHHOIO M3MEHEeHUsI napamMeTpoB KOHdurypauum yepes
WHTEPdENC CYyLLEeCTBYET ypo8eHb 3awumbl AOCTYNa K peructpaMm koHdwurypauuu. 3anpetuTb unm paspelumTb
OOCTYN K 3TUM PerncTpamMm MOXHO C BEPXHErO YPOBHS, @ TaKke B MEHIO KOHpUrypauumn nHamkatopa.

4.7.5.1 PaspeweHus koHdurypupoBaHus no cetn ModBus

Pa3spelueHus koHpurypuposaHusi no cetn ModBus paspeluaetcsi Ha BEpXHEM YPOBHE 3anuchbio B PErucTp
3HayeHus «1». Ecnun B aTom pernctpe Haxoantest «0», TO KOHPUIypMpoBaHUE Ha BEPXHEM YPOBHE 3anpeLLeHo.

C nepegHen naHenu wHAOMKaTOpa paspelleHne nporpaMMypoBaHMs OCYLLECTBNAETCA Ha YpOBHE
KoHcpurypauum 17 npm Beibope napameTpa 17.00=0001.

HeobxooumMo MOMHWTBL, YTO MOCne 3arpy3km KoHdurypaumm no ceTn, Heobxooumo caenatb 3anuncb
napameTpoB B SHEPro3aBMCMMOW NaMSTH.

4.7.5.2 3anucb napaMmeTpPoOB B 3HEProHe3aBMCUMYIO NaMsATb

3anncb NapameTpoB B 9HEPrOHE3aBUCUMMYIO MaMATb 1pouU3800UMCs CneayroLwmm obpasom:

1) nponsBecTn MoanduKaLmo BCcex HeOOXOAMMbIX MapameTpoB.

2) ycTaHOBWTb 3Ha4eHne napameTtpa 16.01 = 0001.

3) HaxkaTb knasuwy [¢].

4) nocne ykasaHHbIX onepauun OygeT npousBedeHa 3anucb BceX MOAUMULMPOBAHHBLIX NapameTpoB B
3HEeproHesaBMCUMMYI0 NamsTb. [locne nNpoBeAeHVs 3anucu napameTpoB MHAMKaTop nepenaet B pexum PABOTA.
Mocne 3anucu napameTtp 16.01 aBTomatuyecku yctaHaesnueaetcsa B 0000.

4.7.5.3 3arpy3ka napamMeTpoB U3 3HepPro3aBUCMMON NaMATU

[nsa 3arpy3kvu napaMeTpoB HAaCcTPOEK Nofib3oBaTenst HeobxoanMo:

1) ycTaHOBUTL 3HayeHus napameTpa 17.01=0001,

2) HaxaTb knasuwy [¢],

3) nocrne ykasaHHbIX onepauui GyayT 3arpyxeHbl BCE MONb3oBaTenbCkue HacTpouku. [locne 3arpysku
napameTp 17.01 aBTomaTnyecku yctaHasnmsaeTtcs B 0000.

4.7.6 3arpy3ka 3aBOACKUX HacTpPOeK MHAMKaTopa

[ns 3arpy3ku napameTpoB HaCTPOMKW MpeanpuaTus M3roToButens (yCTaHOBKA 3aBOACKMX 3HAYEHW no
ymMonyaHuio) Heobxoammo:

1) ycTaHoBUTL 3HayeHue napameTpa 17.02=0001,

2) HaxkaTb knasuwy [¢],

3) nocne ykasaHHbIX onepauni ByayT 3arpyxeHbl Bce 3aBOACKMe HacTpouku. Nocne 3arpysku napameTp
17.02 aBTOomMaTuyecku yctaHasnmsaetcsi B 0000.

Heo6xo4uMMO NOMHUTL:

1) 4To nNocne 3arpy3ku HacTpoek nNup HeobXxoAMMOCTU HeOOXOAUMO MPOM3BECTU 3anUCb NapameTpoB B
3HEpProHe3aBuUCUMMYIO NamsiTb (cM. pasgen 4.7.5.2), B NPOTMBHOM cryyae 3arpyxeHHasi uHdopmauusi He Oyaet
coxpaHeHa npu OTKIIOYEHUN NUTaHUS NHOWKATOPa;

2) nocne 3arpysku 3aBOACKUX HACTPOEK, HACTPOWKM Nofib3oBaTens byayT noTepsiHbl;

3) ecnu 3anucb B MamsaTb He MPOM3BOAMNACH, TO MOCME BbIKIOYEHWUS MUTaHUs, B NamsATU OCTaHyTCs
cTapble HaCTPOWVKU.

4) 3aBOACKME HACTPOWIKM NOMb30BaTeNb U3MEHUTb HE MOXET.
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5 KanubpoBka n npoBepka MHAMKaTopa

KanunbpoBka nHavkatopa ocyLecTBnseTcs:

e Ha 3aBoge-uarotoBuTene npu Boinycke MHAMKaTopa

e [onb3oBatenem:
- NPU CMEHe Tuna gaTyuka (nepekoHurypaumm nHavkatopa),
- Npu 3aMeHe AaTyvika,
- NPU U3MEHEHWU AJIUHBI FIUHWIA CBA3M.

5.1 KanubpoBka aHanoroBbIX BXO40B

Kann6poBka nHoukaTtopa (aHanmoroBbiX BXOAOB) MPOW3BOAMTCS MOCME MOATOTOBKM - YCTaHOBIEHMWSA
COOTBETCTBYIOLUMX MEPEMBIYEK Ha KIEMMHO-OMovyHOM coeauHutene (cm. T1abn. 4.2, puc. 4.5 n npun. b.4) n
KoHpurypauum napameTtpos 1.03-1.07 (2.03-2.07).

B pexwume koHUrypaumm yctaHoBUTE cneayowmne napameTpbi:
- TMN aHanorosoro BxoAa (NyHKTbl MeHio 1.07, 2.07),
- MONOXeHNe aeunMansHoro pasgenutens (nyHkTel MeHto 1.05, 2.05),
- HWKHUI Npegen pasMaxa wkanbl (MyHKTbl MeHto 1.03, 2.03),
- BEPXHUI Npefen pa3maxa LWkanbl (NyHKTbl MeHto 1.04, 2.04).

1) YctaHoBUTE B MeHK KoHdwurypaumm nyHkT [12.05] = 0000 (pyyHas kanubposka). Mogkniounte K
aHanorosomy Bxogy Al1 nHgukatopa NTM-22 (UTM-20) o6pasLoBbii NICTOYHUK MOCTOSAHHOTO TOKa COrfacHoO cxeme
NOAKMNIOYEHUS, NpeacTaBNeHHON B NpUnoxeHun b.

2) Pexum KOHmMporisg 8X00HO20 cuzHara Orsi KalubpoBKU HavaribHO20 3Ha4YeHUS WKallbl USMEPEHUS

Beibepute ypoBeHb kanubpoBku nepsBoro aHanorooro Bxoga [13.IL]. YcTtaHoBuTe Ha o06pasLoBom
WCTOYHMKE MOCTOSHHOIO TOKa BENWYMHY curHana, pasHyio 0 MA (unu 4 mA), B 3aBUCMMOCTU OT Tuna curHana,
cootBeTcTBytowyto 0 % AmanasoHa M npokoHTponupynte Ha aucnnee KAHAI 2 curHan AUIM, koTopbii Byaet
COOTBETCTBOBATb HIDKHEMY npeaeny (AIL ). Ecnu 3HauyeHne BxogHoro curHana HaxoamTest B guanasoHe ot -005.0%

o +025.0%, To Haxatuem knasuwm [¢] nepeiignTte B pexum KanuGpoBku HWxXHero npeaena wkansl [13.CL]. Ecnu
3HaYeHMe aHarnoroBOro BXOAa BbIXOAMT 3a yKa3aHHbIA Ouana3oH, TO kanubpoBka He MOXeT GbiTb nposBeneHa. B
3TOM criyyae crieyeT NpoBepuTb NMOAKIIOYEHNE BXOOHOIO CUrHana, yCTaHOBKM Nepembldek Ha MnraTe perynaropa, a
Takke Tvn BblOpaHHOro Aartyvka B nyHkTe 1.07 1 ewle pa3 NPOKOHTPONMPOBAaTL BXOAHOW CUrHan.

3) Pexxum kanubposku Ha4asibHO20 3HaYeHUs WKarslbl U3MepeHUsi

YcraHoBuTe napametp [13.CL] "YcTaHoBka HavanbHOro 3HaudeHusi aHanoroBoro Bxoga Al1 (kanan 1)".
Haxumas knaBuwm [A] wnm [V] yctaHoBuTe Ha amcnnee KAHAIT 2 3HauyeHue B TEXHUYECKUX eOuHULAX,
cooTeetcTBytoulee 0%. Haxmute knasuwy [&].

4) Pexxum KOHMporis cueHana 0r1s KanubpoeKu KOHEYHO20 3HaYeHUs WKailbl U3MepeHUst

BbiGop ocyulecTensieTca knasuwein [¢] ¢ unamkaumen [13.IH] Ha aucnnee KAHAI 1. YctaHoBuTe Ha
06pasuoBOM MCTOYHMKE MOCTOSHHOIO TOKa BENWYUHY curHana, pasHyto 5 MA (unu 20 mA) B 3aBMCMMOCTM OT TuUna
curHana, cootetcTBytolyto 100 % avanasoHa u npokoHTponupywte Ha gucnnee KAHAJT 2 curdan ALMM, koTopbin
OyoeT cOOTBETCTBOBATb BEpPXHEMY npeaeny (AIH). Ecnu ato 3HaueHue Haxogwutes B amanasoHe oT 090.0% po

+110.0%, To HaxaTtuem knasuwm [¢'] nepenante B pexxum kanubposku BepxHero npegena wkansl  [13.CH]. Ecnun
3HaYeHMe aHanoroBOro BXOAa BbIXOAMT 3a yKa3aHHbIN AManal3oH, TO kannbpoBka He MOXeT ObiTb npoBedeHa. B
3TOM cryyae crnefyeT NpoBepuTb NOAKIIOYEHNE BXOAHOTO CUrHana, yCTaHOBKM NepeMblyek Ha nnarte perynsropa, a
Takke Tvn BbliOpaHHOro aartymka B nyHkTe 1.07 1 ewle pa3 NPOKOHTPONMPOBATL BXOAHOW CUrHan.

5) Pexxum kanubposKu KOHEYHO20 3Ha4YeHUsT WKarlbl USMepeHUst

YcraHoBuTte napameTp [13.CH] "YcTtaHoBka KOHEYHOro 3HaveHusa aHanorosoro Bxoga Al1 (kaHan 1)".
Haxumas knasuwun [A] wnm [V] yctraHoBuTe Ha pgucrinee KAHAJT 2 3HayeHne B TEXHUYECKMX eauHULAX,
cooTeetcTBytoee 100%. Haxmute knasuwy [&].

6) Pexxum KOHMpPOIiss napamempos Kanubposku

Bbibop ocywectensetcs knasuwen [¢] ¢ vHAuKaumein cooTBeTCTBEHHO [13. L] — KOHTPOSMb HMXKHEro
npepena curHana AU, [13. H] — koHTponb BepxHero npegena curHana AUMM. pu aTOM KOHTponupyemble
napameTpbl KanMbpPOBKU AOMKHLI HAXOAUTLCS B AMana3oHe, yka3aHHOM B Tabnuvue 5.1 anst gaHHoro tvna gaTyuka.

7) ins 6onee To4HOM KanMBPOBKKU kaHarna noBTopuTe onepaumn 1 — 3 nnu 4 Heckonbko pas.

8) AHanornyHo npousBeauTe kanmbposky aHamnoroBoro Bxoga Al2 (KAHAJT 2). Mapametpbl [14.CL] —
[14.CH].
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9) Bo3amoxHa Takke aBToMaTM4YecKasi KanubpoBKa aHanoroBbIX BXO40B

B meHto koHdurypauum yctaHosute [12.05] = 0001 (aBTomMaTnyeckasi kKannbposka).

YcrtanosuTe napameTtp [13.CL] "YcTaHoBKa HavanbHOro 3HaveHus aHanorosoro Bxoga Al1 (KAHAI 1)".
Mpn HaxaTum knasuwn [A]  BKNOYaeTcd aBTOMaTM4eckas KanumbpoBka, YTO COMPOBOXAAETCA MUraHvem
napametpa 01 (Npu yctaHoBke HayanbHOro 3HaveHus). Mpu muraHum 01 Ha gucnnee KAHAI 1 nogante Ha Bxog
CUrHan, KOTOPbI COOTBETCTBYET HayaribHOMY 3Ha4YeHWo wWKanbl, M Haxmute knasuwy [¢]. Knasuwa [&]
drKCupyeT HOBOE 3HaYeHue.

YctaHoBuTe napametp [13.CH] "YcTaHoBKka KOHEYHOro 3HadyeHusi aHanorosoro Bxoga Al1 (kaHan 1)". MNpu
HaxaTuu knasuwwn [A] BKkNoyaeTca aBTOMaTUyeckas kKannbpoBka, YTO CONMPOBOXAAETCA MUraHueMm napametpa 03
(npw ycTaHoBKke KOHe4YHoro 3HayeHus). Npu muranum 03 Ha amvcnnee KAHAIJ 1 nogaiiTe Ha Bxog, curHan, KOTopbli
COOTBETCTBYET KOHEYHOMY 3HAUEHWMIO LLIKanbI, U HaxmuTe knaeuwy [¢]. Knasuwa [¢] dukempyeT HoBoe 3HaueHue.

Heob6xodumMo noMHumb, 4TO TNOCfEe NPOBEAEHWUs KanMOpPOBKM HeobGXoOMMO NPOM3BECTM 3anucCb
napameTpoB B 3HEProHe3aBWCMMYIO MamsATb (B MeHK KOHdurypauum yctaHoBuTb [16.01] = 0001), B npoTUBHOM
cnyyae BBeeHHas nHgopmaums He ByaeT coxpaHeHa Npu OTKIMHYEHUN MUTaHUS HAMKaTopa.

3AMEYAHUA MO OMNMEPAUUSIM KAJIMBPOBKU

B npouecce py4Hoi kannbposku (napameTtp [12.05] = 0000) He TpebyeTca TOYHOrO paBeHCTBa CUrHarnoB
0% n 100% puranasoHa. Hanprvmep, MOXHO NpoBOAWUTb KanubpoBky Anst curHanoB 2% u 98% avanasoHa. BaxHo
nvWwb TO, YTOGbI MO UMMPOBOMY MHAMKATOPY YCTAHOBUTbL 3HAYeHWe, MakcMManbHO 6rM3koe K yCTaHOBNEHHOMY
3Ha4YeHU0 BXOAHOro curHana.

[nsi noBbIWEHMST TOYHOCTU W3MEpPEeHUsI BXOAHbLIX aHaroroBbIX CUrHaNoB JonyckaeTcs Kanubposky
nNpou3BoAnTb ANA BCeW Lenn npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX MpeobpasoBaTenen curHanos.

Hanpumep, onsa BxogHow uenu: dam4yuk — npeobpa3osamerns — uHOukamop UTM-22 (UTM-20) nctovHmk
06pasuoBoro curHana noakmnioyaeTcs BMECTO AaTyvka, a onepaums kannbpoBKM BXOOHOINO CUrHana npowusBOAMTCS
Ha nHaukatope NTM-22 (UTM-20).

Tabnuya 5.1 — [Juana3oHbl MUHUMAasIbHBIX U MakCUuMasibHbIX 3Ha4eHUl aHarno208020 cueHana e kode ALl

K 3HauyeHus BxogHoro curHana ALIIN (oTo6paxaroTcs Ha ypoBHe
Bxgna Tun paTtymka KanubpoBku aHanorosoro Bxopa [13. L] ([14. L]), [13. H] ([14. H]))
A MuHumanbHoe MakcumanbHoe
.3 ot 0 MA oo 5 MA 1.400 — 2.400 14.50 — 21.00
X I
- ®© T
0000, § i g ot 0 MA go 20 MA 1.400 — 2.400 14.50 — 21.00
0001, T2
0008 g % S | or4 mMA o 20 MA 4.000 — 5.000 14.50 — 21.00
= 3]
Qx
* S ot 0B go10B 1.400 — 2.400 14.50 — 21.00

Tabnuuya 5.2 - Tunbl damyukos U pekomeHOyemble npedersibl Kanubposku

MonoxeHue nepembiyek Ha
coeauHuTene
Koa Bxopa MpepenbHble ggs‘qfl’;'::';fri:i‘;e:": KB3-16-17
Tun IpapynpoBo4Has UHaUUMpyemble Kanp:‘qﬁ oBKe Npu6o pa KB3-20P-12
arumka | XaPaKTepucTuka 3Ha4YeHuA nNpu P P P KB3-20K-12
A n HCX KanubpoBke KB3-20C-12
Rfrihqe;!; npuGopa HavyanbHoe | KoHeuyHoe Al1 - JP1
Al2 —2.07 3HavyeHue 3Ha4YeHue Al2 - JP2
0,
0-5 MA 00..100.0 /° 0 mA 5 mA [1-2],[7-8]
0000, 0-20 mA JlnHelHas, CTAHOBMEHHBIX 0 MA 20 mA [1-2],[5-6]
0001 4-20 MA KBagpaTu4Has Y 4 MA 20 MA [1-2],[5-6]
TEXHUYECKUNX
0-10B eanHLaX 0B 10B [2-4],[5-7]
JInHeapusoBaHHas
. (Bxop 0,0 ... 100,0 % o1 [7
s
0008 4-20 MA TNVHENHbIV, 3aTem YCTaHOBMEHHbIX 4 A 20 MA [1-2]7[5-6]
0-10B | YcTanaenueaetcs TEXHUYECKUX 0B 10B [2- 4]’[5_7]
nHeapu3oBaHHas eavH1Lax ’
Likana)
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5.2 JluHeapusauunsa aHanoroBbix BxogoB Al1 u Al2

DyHKUMS NMHeapu3aumMm nogyMHeHa aHanorosbiM Bxodam Al1 u Al2. JinHeapmsaums faeT BO3MOXHOCTb
NpaBUIbHOIO U3NYECKOro NPeACTaBNEHNS HENMMHENHBIX M3MepPSAEMbIX NapaMeTpPOoB.

* C nomowbko SIUHeapu3ayuu MOXHO Mpou3eodums, Hampumep, omobpaxeHue emkocmel € fumpax, mempax
KyBudeckux unu Kumogpammax npodykma, 8 3agUcuMocmu om U3MepeHHo20 8X00H020 Cu2Hasa ypOosHs 8 eMKoCmU.

Mpn vHoukaumm nuHeapusyemon BenuyunHel Bxoga Al1 un Al2, onpeagensiowmmy napameTpamm SBASOTCA
HayanbHOE W KOHEYHOEe 3HaveHue LKanbl (MPOLEHTHOE OTHOLIEHME K AuanasoHy W3MeEpEeHusl), MONoXeHne
JeunmarnbHOro pasgenuTens, a Takke SKBUAMCTAHTHbIE OMOPHblE TOYKM NMHeapu3auun. Kpuas nuHeapusaumm
NMeEeT «NPENOMIIEHMS» B OMOPHbIX TOYKAX.

5.2.1 NapameTpbl NMHeapu3auum Bxoaa Al1 n Al2
Hanpumep, napameTpbl nMHeapu3sauun Bxoga Al1 cnegytowime (ans sxoga Al2 aHanormyHo):
YpoeeHb 1. KoHgpucypayust aHanozoeozo exoda Al1

[1.07] =0008 - pagyupoBo4Hasa xapakTepucTuka aHanorosoro exoga Al1 - nuHeapusoBaHHas
[1.08] KonuuyecTtBo yyacTkoB NuHeapusaumm sxoga Al1
[1.05] T[MonoxeHwe geummansHOro pasgenurens npu nHaukauumn exoga Al1

YpoeeHb 8. Abcuyucchl ONOPHbIX MO4YekK JIuHeapu3ayuu exoda Al1

[8.00] A6cumcca HavanbHOro 3HayYeHns (B % OT BXOOHOro curHana)
[8.01] A6cumcca 01-ro yyactka

[8.15] A6cumcca 15-ro yyactka
YpoeeHb 9. OpOuHambl OMOPHbLIX MOYeK TuHeapu3ayuu exoda Al1

[9.00] OppavHaTta Ha4yanbHOro 3Ha4YeHus (CUrHan B TexHU4eckmux eanHuuax ot -9999 o 9999)
[9.01] OpgunHata 01-ro y4acTtka

[9.15] OpgawuHata 15-ro y4acTka
5.2.2 OnpeaeneHue onopHbIX TOYEK NIMHeapu3auum
5.2.2.1 OnpedeneHue Konuyecmesa OropHbIX MOYEK fuHeapusayuu

Onpepenutb 1 3agaTb HeobxoOMMOE KONMMYECTBO OMOPHbIX TOYEK NUHeapusaumm B napametpe [1.08].
Mpenensl nameHennsa napametpa [1.08] ot 0000 go 0015.

Beibop HeobxoQMMOro KomuMvecTBa OMOPHbLIX TOYEK fMHeapu3auuyM NpoOu3BOAUTCA U3 COOBpaxeHus
obecneyeHnss He0H6X0AMMOWN TOYHOCTU U3MEPEHNS.

5.2.2.2 OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEK fuHeapusayuu

[na kaxxgoro 3Ha4YeHUs MHAMLMPYEMOTrO BXOOHOrO curHana Yi (B TexHuYecknx eamHuyax ot —9999 no 9999
C y4yeToOM [JeuumarnbHOro pasgenuTensl) BblYMCIIUTb — COOTBETCTBYHOLIYID — (DU3MYECKYHD  BENUYMHY U3
COOTBETCTBYIOLUMX PYHKLMOHAmMbHBIX (rpagyMpoBOYHbIX) Tabnuy,. Unn rpadmnyeckn n3 cooTBETCTBYIOLLEN KPUBOW
(Npy HeOGXOAMMOCTW MHTEPNONMPOBATL) U 3a4aTb 3HAYEHWE st COOTBETCTBYHOLLEN ONOPHOWN BEMWUYMHBI BXOAHOTO
dumsudeckoro curHana Xi (B %, ot 00,00% £o 99,99%).
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5.2.3 Npumepbl NnUHeapu3auMm CUrHanoB

Mpumep 1. IlnHeapuszauma curHana, nogasaemoro Ha Bxog Al1,
npeacTtaBneHHas rpacguyeckn (KpMBoOM)
WHamumpyemoe 3HaveHune B PeanbHas xapakrepuctuka,
TEXHUYECKUX eauHMNLax npeacTaBneHHas rpacduyecku
°C A
OpgHata | = b e e e e e e e e e e = =
3-ro yuactka | 9999 |
g | JInneapuso-
o 7500 f--------------- ~-= 37 yu. 1 | BaHHas
S pavHaTa . \ xapakTe-
-ro yyacTtka . ! pucTuka
1 1
2-A yu 1 ! o
Opaunata 3500 F----- : : 100%
b BXO[HOrO
1-ro yyactka . 1 1
! . \ curHana
1-1 yy. ! !
I | ! e X
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuuncca Abcuucca Abcumcca
3HayeHne 1-ro yyactka 2-ro yyacTtka 3-ro yyactka

PucyHok 5.1 — JluHeapusayusi cueHarna, noGasaemozo Ha 8xod Al1, npedcmasneHHas epaghudecku (kpusod)

KoHepu2ypupyembie napamempsi 0551 npumepa 1:

[1.07] = 0008 [8.00] = 00,00 [9.00] = 0000 (uHanumpyeTcsa «000,0»)
[1.08] = 0003 [8.01] = 20,00 [9.01] = 3500 (MHanumpyeTcsa «350,0»)
[1.05] = 000,0 [8.02] = 60,00 [9.02] = 7500 (MHanumpyeTcsa «750,0»)

[8.03] = 99,99 [9.03] = 9999 (MHanumpyeTcsa «999,9»)
Mpumep 2. JIlnHeapusauma curHana, nogasaemoro Ha Bxoa Al1,

npeAacTaBneHHasi rpagyMpoBOYHOM Tabnuuen

JlnHeapusauma curHana, cHumaemoro ¢ Tepmonapbl rpagymposku TIT, u nogaBaemoro Ha Bxog Al1,
AnanasoH namepsiembix Temnepatyp 0 - 1400°C, gnanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ona obecneyeHns HeobxoOMMOW TOYHOCTM u3MepeHus Bblbvpaem 15 yyacTkoB nMHeapusauum u
paccymTaHHble 3Ha4yeHus B % BXOQHOMO CurHana AN Kaxgol OMOPHOM TOYKM BBOASATCH B COOTBETCTBYHOLLMNA
napamMmeTp ypoBHen 8 n 9.

KoHepuaypupyembie napamempsi O5s1 npumepa 2:

[1.07] = 0008 Twn wkanel aHanorosoro Bxoaa Al1 - nMHeapusoBaHHas

[1.08] = 0015 Konunyectso yyactkoB nuHeapusaumm Bxoaa Al1

[1.05] = 0000, MonoxeHne geuMmanbHOro pasgenurens npu nHavkaumm sxoga Al1
MapameTpbl ypoBHel 8 n 9 paccunTbiBalOTCA 1 BBOAATCA cornacHo Tabnuue 5.3.

Tabnuya 5.3 - Pacdem u 8800 napamempos nuHeapusayuu npumepa 2

MapameTpbl ypoBHA 9 MapameTpbl ypoBHA 8
Homep 3HayeHue 3HaueHune OpOduHambI OMOPHbLIX MOYeK A6cyucchbl OropHbIX moYyek
onopHou M3mepsieMon BXOAHOro JNuHeapu3ayuu exoda Al1 NuHeapu3ayuu exoda Al1
TOYKM Temnepartypbl, curHana Homep napamempa | Beodumoe Howmep Beodumoe
°C B MB 3HayeHue, napamempa 3HayeHue,
°C %

0 0 0,000 [9.00] 0000 [8.00] 00,00
1 50 0,297 [9.01] 0050 [8.01] 02,07
2 100 0,644 [9.02] 0100 [8.02] 04,50
3 150 1,026 [9.03] 0150 [8.03] 07,17
4 200 1,436 [9.04] 0200 [8.04] 10,03
5 300 2,314 [9.05] 0300 [8.05] 16,16
6 400 3,250 [9.06] 0400 [8.06] 22,70
7 500 4,216 [9.07] 0500 [8.07] 29,45
8 600 5,218 [9.08] 0600 [8.08] 36,45
9 700 6,253 [9.09] 0700 [8.09] 43,68
10 800 7,317 [9.10] 0800 [8.10] 51,11
11 900 8,416 [9.11] 0900 [8.11] 58,79
12 1000 9,550 [9.12] 1000 [8.12] 66,71
13 1100 10,714 [9.13] 1100 [8.13] 74,84
14 1300 13,107 [9.14] 1300 [8.14] 91,56
15 1400 14,315 [9.15] 1400 [8.15] 99,99
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6 TexHn4yeckoe obcnyxmBaHue

6.1 Obwwme ykasaHus

6.1.1 TexHnyeckoe obGcnyxuBaHue - KOMMMeKkc paboT, KOTOpble NMPOBOAATCA MEPUOONYECKN B MNIIAHOBOM
nopsigke Ha paboTtocnocobHoM 6rioKe ¢ Lenblo NpefoTBpaLleHns oTkasam, NPOASieHNs ero cpoka crnyxbbl 3a cyet
BbISABNEHUSA N YCTPaHeHUs NpegoTKasHOro COCTOAHNA AN NogaepKaHnsa HopMarbHbIX YCNOBUI aKecnnyaTauumn.

6.1.2 TexHuyeckoe 0BCNyxMBaHWe 3aknvaeTcs B MNPOBeAeHUM paboT MO KOHTPOSO TEXHWUYECKOro
COCTOSIHUSI U MOCReAyoLLIEeMY YCTPaHEHUIO HEJOCTATKOB, BbISIBMIEHHbIX B NPOLIECCE KOHTPOIS; NpodunakTuyeckomy
obcnyXmBaHuio, BbINOSTHSEMOMY C YCTAHOBMNEHHOW NEPUOANYHOCTBIO, ANMUTENBHOCTLIO U B ONPEeAEneHHOM NopsiaKe;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbIMOMHSAIOWEro TexHUYeckoe
obGcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu

6.2.1 lMpeHeOpexeHne Mepamu NPenOCTOPOXKHOCTM M MpaBUNamMu 3IKCMnyaTauum MoxeT cTaTb
NPUYNHON TPaBMUPOBaHMUA NepcoHana unu nospexaeHnsa oéopyaosaHus!

6.2.2 [na obecneyeHns 6Ge3onacHOro WCMNONb30BaHMA O0OOPYAOBaHUA HEYKOCHMUTESNIbHO
BbIMNOJIHANTE yKa3aHMsA faHHOM rnasbi!

6.2.3 K oakcnnyatauuu u3genus JonyckalTcs Nvua, MMelolMe paspelleHve Aans paboTbl  Ha
3MeKTpoycTaHoBKax HanpsikeHeM Ao 1000 B v usyumBLuMe pyKOBOACTBO MO 3KCMyaTauuu B NOJIHOM 0GbeMe.

6.2.4 Okcnnyataums npubopa paspellaeTcs MNpyu HanNMuuM MHCTPYKUMM MO TexHuKe OGe3onacHoCTw,
YyTBEPXOEHHOW MpeanpusTnemM-notpedbutenem B  yCTAaHOBMEHHOM MOpPAAKE W y4MTbIBAOWEN —cneumduky
npuMeHeHns npubopa Ha KOHKpeTHoMm ob6bekTe. [Mpu akcnnyatauum Heobxoammo cobniogaTe TpeboBaHust
pevicteytowmx npasun MT3 n MNTH ana anekTpoyctaHoBok HanpsixeHnem go 1000 B.

6.2.5 Bce MOHTaxHble W npodunakTuyeckne paboTbl [OOMKHbI MPOBOAMTLCA MPU  OTKIOYEHHOM
3NEKTPONUTaHUN.

6.2.6 3anpeLuaeTca NOAKMYaTh M OTKOYATL COEANHUTENN MPU BKITFOYEHHOM 3NEKTPONUTAHUN.

6.2.7 TwartenbHO npou3BoAUTE NOAKMYEHME C cobniogeHnem MnonsipHOCTU BbIBOAOB. HenpasunbHoe
NOAKMIYEHNE WUNN MNOAKMYEHME pas3beMOB MPU  BKAOYEHHOM MUTAHUU MOXET MPUMBECTU K MOBPEXAEHUIO
3NEeKTPOHHBLIX KOMMOHEHTOB Npubopa.

6.2.8 He nogkntovanTe Hemcnonb3yemble BbIBOObI.

6.2.9 lMNpwu pasbopke npubopa Ana ycTpaHEHUss HEUCMPABHOCTEN NPUBOP AOMKEH OblTb OTKIIOYEH OT CETU
ANEKTPONUTaHUS.

6.2.10 MNpwu nssneveHnn npubopa M3 Kopnyca He NpuKacanTeChb K €ro 3reKTpUYECKMM KOMMOHEHTaM U He
noaBepranTe BHYTPEHHWE Y3Mbl U YaCTW yaapam.

6.2.11 Pacnonaraiite npuvbop Kak MOXHO [arnee OT YCTPOWCTB, FEHEPUPYIOLLUX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalUWHbl, UM NpUbopbl, NCMOMb3YOLINE UMMYIbCHbIE
HanpspkeHns) Bo nsbexanne cboes B paboTe.

6.3 Mopsanok TeXHNUYeCcKoro oo6cnyxmMBaHus

6.3.1 B 3aB1cUMOCTM OT perynsipHoOCTU NPOBEAEHUSA TEXHNYECKOE OOCNY>KUBaHNE AOMKHO ObITb:
a) NnepMoanYeCcKUM, KOTOPOE BbIMOJSTHSETCSt Yepes KaneHaapHbIE NPOMEXYTKN BPEMEHM;

6) afanTMBHbIM, KOTOpPOE BbINOJIHAETCA NO HeobxoaMMocTh, TO eCTb, B 3aBMCMMOCTM OT dakTnyeckoro
COCTOAHUA MHOMKaTopa 1 Hann4vna cBobogHoro O6CJ'Iy)KMBaIOLLI,eFO nepcoHana.

6.3.2 YcTaHaBnuBaloTCA Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHuyeckoe obCnyxvMBaHWe Npu XpaHeHUn, KOTOPOe 3aKIoYaeTCs B NepeKoHCePBaLMK MHAMKATOpa Npu
OOCTVXKEHUWM TMpEedenbHOro Cpoka KOHCEpPBaLMM BO BPEMSI XpaHEHUss B COOTBETCTBUM C  TpeboBaHuaMM
3KCMNyaTaLMOHHOW JOKYMeHTaLuu;

6) TexXHn4yeckoe O6Cﬂy)KVIBaHVIe npu TPaAHCNOPTUPOBKE, KOTOPOE 3aKrn4yaeTcda B MoArotoBke an6opa K
TPpaHCMOPTMPOBAHUIO, AEMOHTaXe N3 TEXHOJ10Ir’M4eCcKoro O60py/J,OBaHI/I9| M ynakoBke nepen TpaHCnopTUpoBaHNEM;
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B) TEXHMYeckoe obBCryXvBaHWe Npu IKCMnyaTaumm, KOTopoe 3aknioyaeTcsi B NOAroToBke npubopa nepen
BBOJOM B 3KCMnyaTauuio, B MpoLecce ee 3Kcniyatauum M B Neproauyveckol nposepke paboTocnocobHoCTH
npubopa.

6.3.3 [llepuoguyeckoe TexHuyeckoe obcnyxumBaHue npu 3KcnnyaTaumm npubopa ycTaHaBnMBaeTCs
notpebutenem C y4eToM WMHTEHCUBHOCTU W YCMOBWUW 3KCNnyaTauuu, HO He pexe 4yem oauH pa3 B rog. [Ona
uHamkatopoB NTM-22 (UTM-20) uenecoobpasHa exekBapTanbHasi NEPUOANYHOCTb TEXHUYECKOro OBCNyXMBaHUS
npu aKkcnnyaTauumn.

6.3.4 Mepuoamnyeckoe o6CnykMBaHMEe AOMKHO NPOBOANUTLCS B CrefyHoLLeM Nopsiake:
a) NpoBecTn paboTbl, KOTOPbLIE BLINOSHATCS NPU TEXHUYECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTMBNEHME U30NALMMY;

B) MpoBepUTbL paboToCNOCOBHOCTL MHAMKATOPA.

6.3.5 TexHn4eckuin ocMoTp Npubopa BbINOMHSAETCS 06CNYXMBAIOLLMM NEPCOHANIOM B CEAYIOLLEM NOpAaKe:

a) nepen HayanoMm CMeHbl crieqyeT NPOBECTM BHELWHMI ocMoTp npubopa. Ocoboe BHUMaHWe criegyeT
06paTUTb Ha YNCTOTY NOBEPXHOCTU, MApPKMPOBKY U OTCYTCTBME MEXaHUYECKUX NOBPEXAEHUNA.

6) NnpoBepuTbL HAaOEXHOCTb KpenneHus npubopa;

B) MNpPOBEPUTb TEXHUYECKOE COCTOsiHME MpoBOAOB (kabenen) Ha LENOCTHOCTb M 3alUMLIEHHOCTb OT
MeXaHU4YeCKNX NOBPEXAEHUN.
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7 XpaHeHue U TpaHCNopTUpOBaHue

7.1 YcnoBua XxpaHeHUs1 uHaQukKaTopa
711 Cpok xpaHeHus B noTpebuTenbckon Tape - He meHbLle 1 roga.

712 MHoukaTop AOMKEH XPaHUTbCA B CYXOM W BEHTUNMPYEMOM MOMELLeHUWM npu TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C mn oTtHocuTenbHon BnaxHoctn ot 30 go 80% (6es
koHAeHcaumu Bnaru). JaHHble TpeboBaHus ABNAOTCA peKoMeHaYEeMbIMU.

71.3 Bo3gyx B noMeLleHMM He [OFKeH coaepXaTtb MbliM U NPUMECU arpecCuBHbIX NapoB U rasos,
BblI3bIBAOLWUNX KOPPO3Ut0 (B YaCTHOCTU: ra3oB, cogepXXalnx CepHNUCTble coeanHeHna nnm ammmaK).

714 B npouecce xpaHeHWM wvnu 3KChnyaTauum He Knagute Tsxenble npegmeTbl Ha npubop n He
noasepraite ero HWKakoMy MeXaHW4ecKOMy BO3OEWCTBUIO, TaK Kak YCTPOWCTBO MoOxeT AedopmupoBaTbCs U
noBpeauTbLCS.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO UHAUKATOPA U YCIIOBUSA, NPU KOTOPbIX
OHO AOJMKHO OCYLLEeCTBNATLCA

7.21 TpaHcnopTupoBaHve npubopa B ynakoBke MpeanpusaTUS-U3roTOBUTENSA OCYLLECTBNSETCS BCEMM
BMAAMU TPaAHCMOPTa B KPbITbIX TPAHCMOPTHBIX cpeacTBax. TpaHCNOPTUPOBaHNE caMmoneTamMmu AOIMKHA BbIMONHATLCA
TONbKO B OTaNNMBaeMblX repMeTU3NPOBaHHbIX OTCEKaXx.

7.2.2 Mpubop [OomkeH TPaHCMOPTMPOBATLCS B KIUMATUYECKMX YCIOBUSAX, KOTOpblE COOTBETCTBYIOT
ycnosusim xpaHeHus 5 cornacHo TOCT 15150, Ho npu gaBneHun He HUXe 35,6 klMa n TemnepaType He HUXE MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpemsa norpy3o-pasrpy3oyHbiXx paboT M TpaHCMOPTMPOBAHWM 3anakoBaHHbIN nNpubop He
OOMKeH nogBepraTbCA pes3kum ygapam W BruaHUIO — aTMocdepHbix ocagkoB. Cnocob pasmelleHns Ha
TPaHCNOPTHOM CpeAcTBe AOIMPKEH UCKMoYaTb nepemeLleHne npmubopa.

724 Mepen pacnakoBbiBaHWEM NOCME TPAHCMOPTUPOBaHUSI MPU OTpULATENBHON TemnepaTtype npubop
Heo6Xx0aMMO BbiepaTb B Te4eHne 3 4yacoB B ycrnoBusx xpaHeHus 1 cornacHo FOCT 15150.

8 NapaHTmM nsrotoBuTens

8.1 MpounsBoanTenb rapaHTMpyeT COOTBETCTBME Mpubopa TexHudeckum ycnosusim TY Y 33.2-
13647695-004:2006. MNMpn He cobnogeHun notpebutenem TpebGoBaHUI YCNOBWUIA TPaHCMOPTUPOBAHUS, XPaHEHUS,
MOHTaxa, HanagkM M aKcnnyaTauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NoTpebuTtens nuwaeTca npaea Ha
rapaHTuio.

8.2 [apaHTUHBLI CPOK 3KCnnyaTaumm - 5 neT co OHS OTrpy3ku wusgenus. [apaHTUiHbIA CPOK
KCnnyaTauum U3Aenuin, KOTopble MOCTaBNATCA Ha 3KCMopT - 18 mMecsAueB CO AHA NpocnefoBaHus MX Yepes
rocyaapCTBEHHYIO rpaHvLy YKpauvHbl.

8.3 Mo  [OoroBopeHHoCTM € MnoTpebutenem  NpeanpusaTMEe-U3roToBUTENlb  OCYLLECTBMSET
nocrerapaHTUMHOe TEXHWYECKoe OBCMyXXMBaHUE, TEXHUYECKYIO NOAOEPXKKY U TEXHUYECKME KOHCYmNbTaLMmn No BCeM
BMdaM CBOEN NpoayKuum.
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MpunoxexHus
MpunoxeHune A — NAGapuUTHbLIE U NPUCOEAUHUTENbHbIE pa3Mepbl

Ona UTM-22: Ona UTM-20:

NTM-22

AP .' U 3

f

10

el

PucyHok A.1 — BHewHuUl 8U0 MUKPONPOUeCCOPHO20 UHOUKamopa

Bud Buod Bud
c3adu c6oky cnepedu
H\\ 96 S
90 ’4
] (o]

189 max

190 max (MoHmaxHasi 2ny6uHa)

PekomeHdyemasi monuwjuHa wyuma om 1 0o 5 mm.

PucyHok A.2 — MabapumHble pa3mepsb!

Mpw pa3penbHOM yCcTaHOBKE: Mpwu rpynnoBoM MoHTaxe:

+1,0

! 150 min (96 x konnuyecmeo npubopos - 4)

92 *%8

150 min|

Ipynnoeol MoHmMax
UHOUKamopos-peaynsamopos
UTM-22 (MTM-20)

803MOXEH MOJIbKO MPU Hanuyuu
cucmembl MPUHyOUMEeTIbHO20
oxnaxoeHusi

92 *08

PucyHok A.3 - Pasmemka omeepcmull Ha wume
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MpunoxeHue b - NogknoyeHne nHAMKaTopa. CxemMbl BHELUHUX
coeavHeHun

NTM-22 (WTM-20) . Bun c3ap
—

—a

XP1 v A

220B 7 -
8 5
OJ_ RIOH1

[

X2, K63-16-17-0,75

PucyHok B.1 - MModkmoyeHue knemMmHo-61104H020 coeduHumensi Kb3-16-17-0,75 k undukamopy UTM-22(UTM-20)

NTM-22 (UTM-20) . Bup c3aam

/

—

elelelo] . G =& s =65
gnnnig B
LllsTe] -

X2, K63-20P-12-0,75
KB3-20C-12-0,75
KB3-20K-12-0,75

PucyHok b.2 - lNodkno4deHue KrnemmHo-61104H020 coeduHumerns K uHoukamopy WUTM-22(UTM-20):
- Kb3-20P-12-0,75 (c pene),
- Kb3-20K-12-0,75 (c meepdomerbHbIMU pere),
- Kb3-20C-12-0,75 (c onmocumucmopamuy).
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MpunoxeHune b.1 Cxema pacnonoxeHUsa CUrHanoB u rabapuTHbie pasmepbl
KnemmHo-ono4Horo coeanHutena Kb3-16-17

MoakntoyeHne
[aT4nKoB K
npubopy — cm.
npunoxexue b.4

MogakntioyeHne AUCKPETHBbIX
MCMOSTHUTESbHBIX YCTPONCTB
Bbixogos DO1,002,D03,D04
— CM. npunoxexue b.5

MopxknioyeHne kabens
KINeMMHO-65104HOr0
CoeAVHUTENST — CM.
npunoxexue b.3

65 max

MoakntoyeHne
nHTepdenca RS-
— 485 —cm.
npunoxexue 6.8

PacnonoxeHne
nepemMblyek Ans
HaCTPOMKM BXOA40B

' ~26ND1 JPT|!
K !
T3+u2 871 | =
o
4, GND2
L N —
(5/po1 JPZ|[
(|76 Do2 & &
\~\ > [a'
7/ DO3
8/ Do4 —
A - (RPN —
O (_ R1OHT € ) O
55 max

BHELHWI UICTOYHUK
nutaHus 24B

PucyHok 5.3 - Cxema pacronoxeHus cusHanos u 2abapumHbie pa3mepbl KneMMHO-61104H020 coeduHuUmens
KB3-16-17

lMpumeyaHus

1. KneMMHo-6n04HbI coeguHnTenb KB3-16-17 npeaHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.

2. Hencnonb3yembie KneMmmbl KnemmHo-6noyHoro coeanHutensa Kb3-16-17 He nogkntoyaTb.

3. HasHaueHue nepemblyek HacTporkm Bxogos JP1, JP2 — cm. npunoxexve b.4.

4. Mepemblyka JP3 npegHasHaveHa anst nogknioyveHns tepmuHatopa (120 Om), ycTaHOBMEHHOMO Ha nnaTe
KB3-16-17. 3amkHyTOE cocTosiHMe JP3 cOOTBETCTBYET NOAKMIOHYEHHOMY TEPMUHATOPY.
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MpunoxeHune b.2 Cxema pacnonoxeHUs CUrHanoB u rabapuTHbie pasmepbl
KNeMMHO-6n104HbIX coeauHutenen Kb3-20P-12, Kb3-20K-12, Kb3-20C-12

MHpukaTop nogayum MopxntoyeHne kabens MHoukaTopbl
nutanusa =24B Ha KNEMMHO-6104HOro BKITHOMEHUS
Knemmsbl 7, 8 coeavHUTENa — CM. ONCKPETHbIX
npunoxexue b.3 BbIXO40B
COOTBETCTBYIOLLNX
A KaH%IOB

| 5 VAN
I A 4

PacnonoxeHue cpEe pzog = \ =/
nepembiyek Ans @D@i []DVDVE]AFW ‘ ¥P2
HaCTPOMKN BXOO0B _ L
§ 2 H1 _ R LR o m
\ O =00 200 B
P2 n JP1
s oo
> o™
R 7 R %
, o0 o Ul o D2l 5 0: | £
D [ sy 8§ 9 E b 5103\ ) ©
R1 [:] V5 { Iy —)I [z _)l’ K3 —)I I
L= L= [ L=
2525/F2 (¥ 2 2ST28F 522

o

/
~—
MogkntoyeHne ANCKPETHbIX

MCMOMHUTENbHBIX YCTPOWCTB
Bbixogos DO1,002,D03,D04 —

MopkntoyeHne MopxnioyeHne MoakntoyeHve CM. NPUNOXeEHWeE:
[aT4YMKOB K nHTepdelica RS- MCTOYHMKa NuTa- B.5 — pene

npubopy — cm. 485 —cm. HWUST OUCKPETHbIX B.6 — TBeppoTenbHble pene
npvnoxeHve 5.4 npunoxexve 5.8 BbIXOA0B (24B) B.7 - onTocumucTopsl

PucyHok b.4 - [Juazpamma pacrionioxeHuUsi cugHanoe u 2abapumHbie pa3mepb! KIeMMHO-61104HbIX coeduHumenel
KB3-20P-12, Kb3-20K-12, KE3-20C-12

lMpumeyaHus

1. KnemmHo-6nouyHble coeauHutenn KB3-20P-12, KB3-20K-12 u KB3-20C-12 npegHasHayeHbl Ans
MOHTaxa Ha penbc DIN35x7,5.

2. Hencnonb3yemble knemmbl kneMmHo-6no4HbIx coeguHmutenen KB3-20P-12, KB3-20K-12 n KB3-20C-12
He MoaKnoYaTh.

3. HasHauyeHue nepemblyek HacTporkm Bxogos JP1, JP2 — cm. npunoxexuve b.4.

4. Mepemblyka JP3 npegHasHadeHa ans nogknoveHns tepmuHartopa (120 Om), ycTaHOBNEHHOrO Ha nnarte
KB3-20P-12, KE3-20K-12 n KB3-20C-12. 3amkHyTOEe cocTosiHue JP3 cooTBeTCTBYET NOAKMIOYEHHOMY TEPMUHATOPY.
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MpunoxeHune b.3 Cxema pacnamku Kabensi KNEMMHO-0M04HbIX coeauHuUTenemn
KB53-16-17-0,75, KB3-20P-12-0,75, Kb3-20K-12-0,75 n K63-20C-12-0,75, a Takke BHelUHue
CUrHanbl MHAUKaTopa

K KB3-16-17, K63-20P-12 K ungukatopy UTM-20,22
K KB3-20K-12, K53-20C-12
Hymepauusa | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pazbeme
IDC-10G DI-25M DBR-25F
1 9 GNDE1
2 22
Hymepauus 3 10 +U1
KOHTaKTOB B 4 23 GNDE2
pasbeme IDC-10G 5 1
6 24 +U2
7 12
8 25
9 13
10
P2B
IDC-16G
1 1
2 14
3 2
Hymepaums 4 15
KOHTaKTOB B 5 3 TXA+
pasbeme IDC-16G 6 16 TXB-
7 4 TERM
8 17 RGND
9 5
10 \\ 18
11 \ 6 DO1
12 \ 19 DO2
13 \ 7 DO3
14 \ 20 DO4
15 \ 8
16 \ 21 -24V

KaGenb coegnHu-
TenbHbIn KB3-16-17
(KB3-20P-12)
(KB3-20K-12)
(KB3-20C-12)

PucyHok B.5 - Cxema pacnatiku kabensi kneMMHO-6104Hbix coeduHumenel Kb3-16-17-0,75, KE3-20P-12-0,75,
KB3-20K-12-0,75 u KBE3-20C-12-0,75

lMpumeyaHue

Kabenb coeguHutens KbB3-20P-12, Kb3-20K-12 nnn KB3-20C-12 aHanorn4yeH kabento coeanHntens Kb3-16-17.
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MpunoxeHue b.4 MogkniovyeHne AaTYNKOB K MHAMKaTOPY ¢ nomMmouwbio KB3-16-17,
KB3-20P-12-0,75, Kb3-20K-12-0,75 n Kb3-20C-12-0,75

MoaknioyeHne yHMMUNpOBaHHbIX aHaNoOrosbiX BXoAoB nHaukatopa UTM-22 (MTM-20)

KnemmHasa konogka Kb3-16-17,

CTONHMK aHANOFOBOro KB3-20P-12-0,75, KB3-20K-12-0,75

curnana MAPAMETP 1 n KB3-20C-12-0,75
JP1
+
1 +Al1 Anarnorosblin Bxog Al1
napametp KAHAJIa 1
GND1
- +Al2
+ GND2
AHanorosbil Bxoa Al2

napameTtp KAHAla 2

JP2

o Nl o ol A WO N

WcTouHuk aHanorosoro
curHana NMNAPAMETP 2

PucyHok b.6 - lModkmno4yeHue yHUGUyUpo8aHHbIX aHano2o8bix 8xo0o8 uHOukamopa NTM-20,22

lMpumeyaHus
Ha knemmHom konogke KB3-16-17 ycTaHaBnMBalOTCS NEPEMbIYKA, COTNAcHO NpUBEAEHHON Hke Tabnuue:

MonoxeHune nepembivek JP1 u JP2 ana HacTpoikn BXOAOB NpMBeAeHO B Tabnuue:

[dnana3oH BxogHoro Bxopg Al1 Bxon Al2
CUrHana MonoxeHne nepembivkn JP1 MonoxeHne nepemblvkn JP2
0-5mA [1-2], [7-8] [1-2], [7-8]
0—20MA [1-2], [5-6] [1-2], [5-6]
4 -20 MA [1-2], [5-6] [1-2], [5-6]
0-10B [2-4], [5-7] [2-4], [5-7]

HasHaueHne nepembiyek: JP1 — aHanorosbin Bxog Al1
JP2 — ananorosbi Bxog Al2



37

MpunoxeHue B.5 MogkniovyeHne AUCKpeTHbIX Harpy3ok kK Kb3-16-17 n Kb3-20P-12

VD
KnemmHas konogka Kb3-16-17 oo N— ----- |
: RH :
= L 5 N ey L
- + CBobGoaHo
= DO2 6 :'_" nporpammu-
= i DO3 7 - :'+_.. pyeMble Bbixoaa
=] : T
DO4 1
—)—L_‘ O6wun )
i 14 BbIXOA0B O6wwmi
15 \ - + 7 Harpysok
-24V I| YY)
lMpumeyaHus

1. lMpu nogkmYeHNM WHOYKTUMBHBLIX Harpysok (pene, nyckaTenu, KOHTaKTopbl, cOmneHouabl U T.M.) K
OMCKPETHBIM TPaH3MCTOPHBIM BbIXO4aM MHAMKaTopa Bo M3bexaHue BbIXOA4a U3 CTPOS BbIXOAHOMO TpaH3McTopa ns-3a
60onbLUIOro Toka camMoMHAYKLMK NapannenbHo Harpy3ske (06mMoTke pene) HeobxoaMMo ycTaHaBnMBaTh GIOKUPYHOLLWIA
avog VD — cMm. cxeMy noaknodeHnsi. BHeWHWIN Ao ycTaHaBnNmMBaTh Ha KaxaoM KaHarne, K KOTOpoMy MoAKmYeHa
WHAOYKTMBHAsA Harpyska.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCYMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimori Tok 0,5A.

PucyHok B.7 - lModkntoyeHue OuckpemHbIx Hagpy3ok ¢ nomowbto KB3-16-17

WHgukatopsbl
MugukaTop BKITHOYEHNSA
nogaym pene
nuTaHns COOTBETCTBYIO
=24B Ha LMX KaHaroB
KNnemmbl 7,
8

- E o~ 8 0 m o T N (NN w0 Q[T =
:Z:Z<m§v om0 Ola|[m(Ofa|m|O
+|lolF|O+|F | oF|TolL T|o|T Lo LT
2 3 E\L"'—Y'?_j Gl 10 1l 12 3 1 (& b 1 18 19
DO1 DO2 DO3 DO4
MoakntoyeHne MogkntoyeHne ANCKPETHbIX
WCTOYHMKA NuTa- MCMOSHUTENbHBIX YCTPONCTB
HWS AUCKPETHBIX 1 Harpy3ok COOTBETCTBEHHO
BbIXOA0B (24B) Bbixogos DO1,002,D03,D04

PucyHok b.8 - lNodkrnrouyeHue OuckpemHbix Hagpy3ok ¢ nomowbto Kb63-20P-12

lMpumey4aHusi Mo UcnosIb308aHUI OUCKPEeMHbIX 8bIX0008

1. Curnanel DO1-DO4 saBnsitoTcss cBO60AHO-NPOrpaMMupyembiMu. T.e.11000N OUCKPETHBIN BbIXO4, MOXET B
COOTBETCTBUM C BbIGpaHHOW NOrMkorM paboTbl U ycTaBkaMu YNpaBnsiTbCs OOHWM W3 BbIOpPaHHLIX aHanoroBbIX
curHanos (cMm. napameTpsl 3.00, 4.00, 5.00, 6.00).

2. Ha puarpamme nopaknodeHns KB3-20P-12 ycrnoBHO NoOKa3aHO pacrofioXeHWe W HasHayeHue
nepeknYaroLLmMx koHTakToB pene K1, K2, K3, K4.

3. KoHTakTbl BbIXOAHbBIX pene yka3aHbl B MONOXEHNM "BbIKMIOYEHO", T.€. npy ob6ecToveHHoM o6MoTKe pene.

4. Hencnonb3yemble Knemmbl knemmHo-6rno4yHoro coegunmntens KB63-20P-12 He nogkntoyaThb.
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MpunoxeHue b.6 MoakniovyeHne AUCKpeTHbIX Harpy3ok k Kb3-20K-12

[unckpeTHble BbIXOAbl BbIMNOMHEHbI B BUAE TBEPOOTENbHbBIX pene, Npy 9TOM NOrm4yeckomy “0” COOTBETCTBYET
Pa30OMKHYTO€E MOJIOXXEHNE KOHTaKTOB, a norunyeckon “1” - 3aMKHYTO€ COCTOAHME BbIXOAHbIX KOHTAKTOB perne CPwu
HO.

Kaxabln AUCKPETHbIV penemnHblil BbIXo4, ranbBaHUYeCKM U30NUPOBaH OT APYrMX AUCKPETHbIX BLIXOAOB Y
Opyrux uenen nHankatopa.

WHaunkaTop
WHavkaTop nogaum BbixoaHoe perne BKIOUEHUS pene
nuTaHns=24B 1-ro kaHana 1-ro kaHana

\ \

H5 H1 H2 H3 H4
D | | | I
VO1 VO2 VO3 VO4
Knemmbl
NUTaHKS CXeM
ynpaBneHusl pene
1]
m - N ™ <
§ (@) (@) (@) o
ph I T I I
7 8 9 10 11 12 13 14 15 16 17 18 19 20

) ) )

Bbixog DO1 Bbixog DO2 Bbixog DO3 Bbixog DO4
1-11 KaHan 2-n kaHan  3- kaHan 4-n kaHan

RH 60B max 1A AC
60B max 1A DC

PucyHok B.9 - lNodkmoyeHue QuckpemHbix Hagpy3ok ¢ nomoubto Kb3-20K-12

lMpumey4aHusi Mo UCNosIb308aHUIO OUCKPEMmMHbIX 8bIX0008

1. Ha prcyHke yCnoBHO NoKa3aHO pacrofoXeHne U Ha3HayeHne 3aMbIKatloLLMX KOHTAKTOB BbIXOAHbLIX pene
kaHanos DO1-DO4.

2. KoHTakTbl BbIXOOHBLIX perne ykasaHbl B MOJIOXKEHWM BbIKMTHOYEHO, WM Npyu 0DECTOYEHHOW Ccxeme
ynpaBneHus pene.

3. Hencnonb3yemblie knemmbl kneMmHo-6no4Horo coeaunmtens KB3-20K-12 He noakntoyarts.

4. MakcumanbHoe noTpebneHne (cxem ynpaBreHusl) YeTbIPEX BKIMHOYEHHbIX KaHanoB OT BHELUHEro
MCTOYHMKA NOCTOSIHHOro Toka 24B — 80MA.

5. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NOCTOSIHHOrO ToKa.
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MpunoxeHue B.7 MogkniovyeHne AUCKpeTHbIX Harpy3ok k Kb3-20C-12

[VCKpeTHble BbIXOAbl BbINOMHEHbI B BWAE OMTOCMMWUCTOPOB CO BCTPOEHHLIM [ETEKTOPOM HYNeBOro
HanpsbkeHus dasbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbITOE COCTOSIHME cuMMUCTOpa , a norudeckom “17 —
OTKPbITOE COCTOSIHUE.

Kaxabl BbIxoa ranbBaHU4eCKM U30NMPOBAaH OT APYrMX OANCKPETHbLIX BbIXOA0B U ApYrux Liene nHamvkartopa.

WuankaTtop
WhavkaTop nogaum BbixoaHoi BKIOYEHUS 1-ro
nUTaHUS= 24B ONTOCUMUCTOP KaHaJ'Ia

1-ro KaH&Ra

H1 H2 H3 H4
[ [ [ (|
Vo1 V02 VO3 Vo4

Knemmbl
NUTaHNA CXEM

e L 1

—| —|

-~ N (2] <
- -l - -

9 10 11 12 13 14 15 16 17 18 19 20

+24 B

~
-]

Bbixog DO1 Bbixog DO2 Bbixogq DO3  Bbixog DO4
1-1 KaHan 2-n kaHan  3-n kaHan 4-n kaHan

PucyHok 5.10 - lNoOknto4yeHue duCKpemHbix Hagpy30okK ¢ nomowbto KB3-20C-12
lMpumey4aHusi Mo UCNOIb308aHUIO OUCKPEMmMHbIX 8bIX0008

1. Ha puvcyHke ycnoBHO nokasaHo pacrnonoXeHue 1 Ha3HavyeHve BbIBOLOB ONTOCMMUCTOPOB kaHanos DO1-
DO4.

2. Heuncnonb3yemsble knemmbl kneMmMmHo-6no4yHoro coegunmtens KB3-20C-12 He nogkntovaTh.

3. MakcumanbHoe noTpebneHne (Cxem ynpaBneHus) YeTbipexX BKIMYEHHbIX KaHanoB OT BHELUHEro
WCTOYHUKA NOCTOSIHHOrO Toka 24B — 80MA.

4. HanpsikeHne BHELUHEro MCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NoCTOSAHHOrO ToKa.

PekomeHaaLmm no Mcnosnb3oBaHUIO MaroMOLHbIX ONTOCUMUCTOPOB

ManomollHble  ONTOCUMMUCTOPbl  MpedHasHayeHbl ANst  KOMMyTauuuM Uenei MNepeMEeHHOro  Toka.
OnTocuMmMcTopbl 06ECNEeUNBAIOT FrarbBaHUYECKYO U30MNSALMIO YNPaBSIOWMX Lenen OT CUIOBbIX Y HENOCPEACTBEHHO
yNpaBnsoT MOLLHbIMU CUMOBBLIMU 3fIEMEHTAaMU - MOMYNPOBOAHUKOBBLIMU CUMUCTOPaMW, KOTOpble OTKPbIBAOTCS
UMMyNbCOM TOKa OTpULATENbHOM MONsAPHOCTU. ManoMmoLLHble OMTOCMMUCTOPbLI MOFYT Takke YNnpaenaTb Mapow
BCTPEYHO-NapannienbHO BKIOYEHHbIX TUPUCTOPOB.

K ogHoMy ManomOLLHOMY ONTOCUMWUCTOPHOMY BbIXOAY MOXET MOAKMIYATLCA TOMbKO OAMH BHELLHWNA
CUMMWCTOP UMW OfHa napa BCTPEYHO-NapannenbHO BKMHOYEHHbIX TUPUCTOPOB.

MMRynbCHBIN BLIXOAHOW TOK MarioMOLLHOrO OMTOCMMUCTOpPA MOXET AoCTuUraTb 1A, HO TOMbKO B MOMEHT
BKMIOYEHUS] BHELIHEro cuMmmucTopa (Mnu napbl TUPUCTOPOB), MO3TOMY Henb3sl WCNONb30BaTb 3TOT BbIXOA Kak
penenHblil, Harpyxasi ero NOCTOSIHHOW Harpy3koi. MNpu NOAKYEHNIO BHELUHUX CUMUCTOPOB CriedyeT y4uTbiBaTh
orpaHuyeHne No ynpaenstoLLeMy BbIXOAHOMY TOKY MaflOMOLLHOIO BbIXOAHOTO ONTOCMMUCTOPA.




Kaxabli BbIXOAHOW OMTOCMMUCTOP C BHELIHMM MOLUHBIM CMMUCTOPOM (MW Napow TUPWUCTOPOB) MOXET
ObITb nogkntoyeH k nwbon dase (A, B unu C). Kaxabli BbIXOAHOW ONTOCMMWUCTOP MMEET CBOW BCTPOEHHbIN
[ETEKTOp HYNEBOro HanpskeHust pasbl NO3BONSET BKMOYATL HArpy3Ky TOMbKO NPY MUHMMANbHOM HanpsikeHUW Ha

Hen.

PekomeHayemble cXeMbl MOAKTOYEHNS BHELLHMX CUMWCTOPOB U Harpy3ok npusedeHsl Ha pucyHke 6.11.

KB3-20C-12
DO1 - DO4

E

pi

=2JA\

1/

L N |

R1 FU1

ll_l - 1 o
L1 —1 N

R3
~220V

VS1
c1
R2 T RH N

I|_I | 1 °
] | { } o

PucyHok b.11 — CxeMa noOKmoYeHUs1 BHEWHe20 cuMucmopa
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MpunoxeHune b.8 Cxema nogknioyeHus uHrepdenca RS-485

Mpeobpa3zoBaTtenb nHTEpdENCOB
RS232/485 wnun  USB/RS485

e —
5580 000 A(E)

Brn-48s.............. Brn-52 L po 1200m

E R1
S A+ RS485
= _— ) a
=5 R2[]
e sl [:| R R
[— B-[ \
RS232 | Lo
unm RGND
USB :
A+ B- A+ B- A+ B-| [o32ycrpoitcrs | AT B- A+ B-
01 02 03 30 31
UTM - 20 UTM - 22 MMUK-25 MTP-8 MUK-21

aokrwb

PucyHok Bb.12 - OpzaHusauyusi uHmepgelcHol cesi3u mMex0y KOMIbIMEPOM U KOHMposiepamu

K komnbloTepy moxeT ObiTb MOAKNIOYEHO 00 32 KOHTPOMEpPOB, BKtoYasa npeobpasoBartensb MHTepdencos
BrNn-485 nnn BrA-52.

Ob6wasa annHa kabenbHOW NMMHUN CBA3WN He AOMKHa npeBblwaTth 1200Mm.

B kavecTBe kabenbHOM NMHUK CBS3N NPEANOYTUTENBHO UCMONBb30BaTh 3KPAHMPOBaHHYIO BUTYLO Napy.
OnvHa otBeTBneHun L, JomkHa ObiTb Kak MOXHO MEHbLLEN.

K wvHTepdencHbiM BXogam KOHTPONEPOB, PacrofioXeHbIM B KPaWHUX TOYKax COEAMHWUTENBbHOW NMHUK
Heo6XoAMMO MNOAKMIYUTL [Ba TepMuHanbHbiM pesucTopa conpotuBneHnem 120 Om (R1 n R2).
MopkntoyeHne pesuctopoB Kk koHTponepam NeNe 01 — 30 He Tpebyetcs. MNoaknoveHne TepMUHanNbHbIX
pesucTtopoB B 6noke npeobpasosaHusa uHtepdericos BIrMN-485 wnn BINN-52 cmotpn B PS Ha BlN-485
(BrNMN-52). MopkniodeHne TepMuHanbHux pesuctopos B UTM —20,22 cmoTpu npunoxeHne B9 (pucyHok
B.13).

JIvHns cessn
\ (3kpaHnpoBaHHas BMTas napa)
MpuemonepenaTymk +TXA
RS-485 o TXB
i ToakriodeHme |
| TepMmyHaTopa |
L e o e e e e 1

PucyHok b.13 - PekomeHOyemasi cxema rnodkmodeHusi uHmepgbetica RS-485 ¢ nomowibio KBE3-16-17, Kb3-20P-12,

KB3-20K-12 unu Kb63-20C-12
lMpumeyaHust no ucnosib3oeaHuro uHmMepgelica RS-485

1. Bce oTBeTBMTENU nNpremMo-nepenaTyukoB, NMPUCOEAMHEHHble K OOHOW oOLen nepeparollert nuHUM,

AOJKHbI COrmacoBbIBaTbCA TOMBKO B ABYX Kpal:IHUX TO4YKaXx. ,El,nlea OTBETBMNEHUN A0IMKHA ObITb K&Kk MOXXHO MEHbLLEN.

2. HeobxoaumocTb akpaHMpoBaHus kabernen, no KoTopbiM nepeaaeTcs UHgopMaLus, 3aBUCUT OT AMWHbI

kabenbHbIX CBA3EN 1 OT YPOBHA NOMeX B 30HE NPOKNaaku kabens.

3. MNMprMeHeHne 3KpaHNPOBAHHOW BUTOW Napbl B MPOMbILLNEHHbLIX ycnoBusax AsndeTca npeanoyYTUTeribHbIM,

MOCKOSIbKY 3TO 06ecrneyrBaeT nony4YeHme BbICOKOrO COOTHOLLEHMS CUTHAS/LLIYM U 3aLLMTY OT CUHGa3HOM nomMexu.

4. Mepemblyka JP3 npegHasHadeHa ans nogknoveHns tepmuHartopa (120 Om), ycTaHOBNEHHOrO Ha nnarte

KB3-16-17, KB3-20P-12, KB3-20K-12 nnn Kb3-20C-12. 3amkHyToe cocTosiHne JP3 cOOTBETCTBYET NOAKIMIOYEHHOMY
TepMuHaTopy.




42

NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKLNUMN

MwukponpoueccopHbin nignkatop UTM-22 (MTM-20) moxeT obecneynTb BbINONIHEHNE KOMMYHUKALIMOHHOW
dyHKUMM no uHTepdpency RS-485, nossonsiowen KOHTponupoBaTb W MoguduuMpoBaTb €ro napameTpbl npu
NMOMOLLIM BHELLHEro YyCTPONCTBa (KOMMbioTEPa, MUKPONPOLIECCOPHOWN CUCTEMBI YNPaBeHNs).

MHTepdbelic npegHasHayeH AOns KOHUIYpUpOBaHUS WHAOMKATOpa, ANs WUCMNONb30BaHMS B KayecTBe
yAaneHHoro KOHTposfepa npu paboTe B COBPEMEHHbIX CETSAX ynpaBreHus u cbopa uHdopmauuu (npvema-
nepegayv KomaHa v garHeix), SCADA cuctemax v T.M..

MpoTtokonom ceasn no nHtepdency RS-485 ssnaetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ons paboTbl HeobxoAMMO HACTPOUTb KOMMYHMKALMOHHbIE XapaKkTepucTukn uHamkatopa UTM-22 (MTM-
20) Takum obpasom, 4TOObl OHM CcOBMaganu C HacTporikamMu obmeHa [AaHHbIMU [MaBHOTO KOMMbOTEPA.
XapakTtepucTtukm ceteBoro obmeHa Hactpamatotca Ha YPOBHE 12 koHdwurypaumu.

Mpu obmeHe No uHTEpdENCHOMY KaHany CBSA3M, eCn MPOMCXOOUT nepefava AaHHbIX OT KOHTponnepa B
ceTb, Ha nepegHen naHenn WTM muraet ungmnkatop IHT.

[MporpammHo gocTynHble pernctpbl nHamkatopa UTM-22 (MTM-20) npueeaeHsl B Tabnuvue 7.1 pasgena
7.1.
Joctyn k pernctpam onepaTusHoro ynpasnexHnsa Ne 0-22 pa3pelueH NoCTOSAHHO.

JocTyn Kk peructpam nporpaMMmmpoBaHus u koHdurypaumm Ne 22-152 paspeluaetcs B criyyae yCTaHOBKU B
«1» perucTtpa paspelleHus nporpammmpoBaHms Ne 22, koTopoe BO3MOXHO OCYLLECTBUTb Kak C nepeaHen naHenm
nHamkatopa UTM-22 (UTM-20), Tak n ¢ nepcoHansHon 3BM.

Konunyectso 3anpalunBaemMbix permctpoB He AOMKHO npesbiwaTb 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, nHgukatop UTM-22 (MTM-20) B oTBeTe orpaHuM4MBaeT WX KONUYECTBO A0 nepBbiX 16-Tn
perncTpos.

Mpn nporpammupoBaHnn ¢ OBM HeoOGXOAMMO KOHTPONMPOBaTb AManas3oHbl M3MEHEHUsT 3HaYeHui
napameTpoB, yka3aHHble B Tabnuue B.1 pasgena B.1.

Ona obecneyeHnss MUHMMAaNbHOrO BpPEMEHW peakuuMm Ha 3anpoc oT OBM B koHTpomnnepe cywiecTtByeT
napametp — 12.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax KoHTponnepa 1 Takt = 250 Mkcy». MuHMMansHo
BO3MOXHbIEe TaM-ayTbl A8 pa3nuMyHbIX CKOPOCTEW cneayoLme:

CkopocTb, 6ut/c Bpems nepegaum Tanm-ayT,
Kagpa 3anpoca, B CUCTEMHbIX TaKTax
MCeK 1 TakT = 250 MKC
2400 33,33 135
4800 16,67 70
9600 8,33 35
14400 5,56 25
19200 4,17 20
28800 2,78 15
38400 2,08 12
57600 1,40 8
76800 1,04 5
115200 0,70 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsa nepegauv kagpa 3anpoca - naketa u3 8-mv 6aiT onpeaensieTcs COOTHOLLEHVEM
(roe: ogvH nepepaBaeMblit 6anT = 1 ctapt 6ut+ 8 6Kt + 1cTon 6UT = 10 GUT):

10 6uT * 8 6anT
Tnepeﬂa‘-llll Egle 111 ] 1 I ——— , MCeK
V 6uTt/cek

Ecnun Habniopatotca vacTtble cboun npu nepepgadye AaHHbIX OT KOHTpoInepa, To Heobxoanmo YyBENU4nNTb
3Ha4yeHune ero TaﬁM-ayTa, HO Npu 3TOM y4eCTb, 4YTO Heobxoanmo YBENNYnNTbL BpemMsA NOBTOPHOIo 3anpoca oT OBM,
T.K. BCeraa BpemMd NoOBTOPHOIo 3anpoca AO0JIKHO ObITb GonbLue TaﬁM-ayTa KOHTposnnepa.
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YnpasneHue
(DTR/RTS)
Mepepaya Mpuem Mepenaya Mpuem
N
Mepenava
(Tx) Kagp 3anpoca oT
} nzem
Tdelay=3MC.
Trx.
<>
Tive out
Mpuem ._Kapnp oteeta ot
(Rx) T A~ «xoHTponnepa
RX.
—_—
TnongM -7 Tdelay =1mMmcC

PucyHok B.1 - BpemeHHble duazpammbi yripasneHusi nepedadvel u npuemom brioka uHmepgpeticos bI1-485
(BlNMnN-52)

Time out - Bpems OXuaaHWs KoHUA kagpa 3anpoca. Bpemsa nepegauv kagpa sanpoca OOSKHO ObiTb
MeHbLLe YeM BpeMs OXXuaaHWsl KoHLa KaZpa 3anpoca MHaye KOHTpOoIsiep He NpuMMeT NOSIHOCTLIo Kaap 3anpoca.
Tdelay — BHYTPEHHEE BpEMSI Yepe3 KOTOpoe MHAMKATop OTBeTUT. MakcuManbHoe 3Ha4YeHWe 3TOro BPEMEHM

cocTaBnsaeT 3mc.

Mpumep pacyeTa NOMHOro BpeMeHu 3anpoca — oTeeTa ansi ckopocty 115200 6uT/c.
Bpewmsa nepepayum kagpa 3anpoca u kagpa oteeTa npu ckopoctu 115 kbut/c coctasut 0,76 mcek.

Trepesaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)

[NonHoe BpemMsa Kaapa 3anpoca — oTBeTa:
Trommein = TTx + Tdelay + Trx + Tdelay. =0,76+3+0,76 + 1 =6 mc.

MakcrMmanbHO BO3MOXHOE KONYECTBO PErMCTPOB, KOTOPbIe MOXHO ONpocuTb 3a 1 cekyHay cocTaBnseT:
N =1000mc / 6mc +10 = 176.
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MpunoxeHune B.1 MporpammHo gocTynHble perucTpbl nHaukatopa UTM-22 (MTM-20)

Tabnuua B.1 - MNporpaMMHO AOCTYMNHbIE perucTpbl uHankatopa NTM-22 (MTM-20)

DYHKUMOHaNbHbIN Anpec HanmeHoBaHue napametpa [Anana3oH nsmeHeHus
KoA onepauuu peructpa [MapameTp ypoBHs koHdUrypauum] (AecAaTUYHbIEe 3Ha4YeHUs1)
03 0 Pervctp ngeHtudmkaumm nigukaTopa:
Kog v mogenb uHavkartopa 7443 (3HauveHve pernctpa)
19 DEC — mn.6anT 1 1D.13 HEX (no-6antHo)
Bepcusl NporpaMMHoro obecneveHns 29.19 DEC (no-6awnTHo)
XX DEC —cr.6ant  [12.03]
03/06 1,2,3,4 CurHanusauma MIN_DO1 ... MIN_DO4 -9999 — 9999
OVCKPETHbIX BbIXodoB 1 ... 4
[3.02], [4.02], [5.02], [6.02]
03/06 56,7,8 Curnanmsauma MAX_DO1 ... MAX_DO4 -9999 — 9999
OVCKPETHbIX BbIXodoB 1 ... 4
[3.03], [4.03], [5.03], [6.03]
03 /06 9,10, 11,12 Pervctpbl guckpeTHbIx Bbixogos DO1 ... DO4 0 — oTkn., 1 — BK.
03 13 3HaveHne aHanorosoro Bxoga Al1, napameTp -9999 — 9999
03 14 3HauveHne aHanorosoro Bxoga Al2, napameTp -9999 — 9999
15, 16 Pe3seps
17 Pe3seps
03/06 18, 19 CooTBeTCTBEHHO MNnaaw. 6anTt u crapL. 6anT Tvn gaHHbIX MONYyYEHHOro
MHTErpMpOBaHHOrO 3Ha4YeHns sxoga Al1 3HaveHus Float
03/06 20, 21 CooTBeTCTBEHHO MNnaaw. 6anT u crapL. 6anT Tvn gaHHbIX NONyYEHHOro
WHTErpMpOBaHHOro 3HaveHus Bxoga Al2 3HaveHus Float
03/06 22 Pa3spelweHue rnpozpaMmupo8aHusi 0 — 3anpeuw,eHo,
1 — paspeweHo
03 /06 23,24 HwkHuii npegen wkansl KAHAIT Al1, Al2 -9999 — 9999
[1.03], [2.03]
03/06 25, 26 BepxHun npegen wkansl KAHAIT Al1, Al2 -9999 — 9999
[1.04], [2.04]
03/06 27, 28 [NonoxeHue geunmansHoro pasgenutens kaHanos | 0 — «0,000», 1 — «00,00»,
Al1, Al2 [1.05], [2.05] 2 — «000,0», 3 — «0000»
03/06 29, 30 TexHonornyeckas curHanusauus MIN_AI1 un -9999 — 9999
MIN_AI2 Bxogos Al1, Al2
[1.00], [2.00]
03/06 31, 32 TexHonornyeckasa curHanmsaumna MAX_AlI1 n -9999 — 9999
MAX_AI2 Bxogos 1, 2
[1.01], [2.01]
03/06 33, 34 'ncTepesunc curHanusaumm sxogos Al1, Al2 0-0900
[1.02], [2.02]
03 /06 35, 36 Twn curHanusaumm (Ha nepegHen naHenw) 0 — 6e3 3anomunHaHuns
Bxogos Al1, Al2 [1.11], [2.11] (6e3 kBUTUPOBaHUS)
1 — ¢ 3anoMuHaHnem
(c kBuTHpPOBaHUEM)
03 /06 37, 38 [MocTosiHHas BpemMeHu BXOAHOro LiMdpoBoro 0 - 0600
dunbTpa Bxogos Al1, Al2 [1.06], [2.06]
03 /06 39, 40 Twvn wkansl Bxoga Al1, Al2 0000 — nuHelHas
[1.07], [2.07] 0001 — kBagpaTnyHas
0008 — nuHeapu3oBaHHas
0012 — nHTepdercHbIN BBOA
03 /06 41,42 PaspeLueHve yHKUMN MHTErpupoBaHns no 0000 — nHTerpupoBaHue
kaHanam Al1, Al2 [1.13], [2.13] BbIKIMIOYEHO
0001 — nHTerpupoBaHue
BKITHOYEHO
03/06 43, 44 Pexunm cbpoca nHTerpanbHbIX 3Ha4YeHUI BXOO0B 0000 — 0003
Al1, Al2 [1.14], [2.14] 0000 — no nepenosniHeHnto
0001 — no nepenosiHEHNO UNn
O[HOBPEMEHHOMY HaXaTuio
kHomok [V] u [0] MEH!I0
0003 - no ogHOBpPEMEHHOMY
HaxaTuo kHonok [V] u [0]
MEHH
03 /06 45 Pexum nHavkaumm cymmaropa [12.04] 0000 — nooyepenHas

VHOVKaUMS MHTErpasnbHbIX
3Ha4YeHWI kaHanos

0001 — ogHOBpeMmeHHas
VHOVKaUMS UHTErpasnbHbIX
3Ha4eHui no obemm kaHanam
C MUraHvem
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Tabnuua B.1 - NporpaMMHo foCTynHbIE perucTpbl uHaukatopa NTM-22 (MTM-20)

NPOOOINKEHUE

DYHKLMOHaNbHbIN Apnpec HanmeHoBaHue napameTtpa [nana3oH nsmeHeHus
KoA onepauuu peructpa [MapameTp ypoBHsi koHdUrypauum] (AecATUYHbIE 3HaYEHUSA)
03/06 46, 47 Twvn nuHeHon nHankauum sxopa Al1, Al2 0 — cermeHT
[1.09], [2.09] mornbko Ona UTM-22 1 — ructorpamma
2 — rnctorpamma ¢ “0”
nocepegviHe
03 /06 48, 49 To4YHOCTb NUHEHON nHankauun Bxoga Al1, Al2 0 —5,0% / cermeHT
npuv TYNe MHOUKaLMK «rctorpamma 1-2,5% / cermeHT
[1.10], [2.10] mornbko dns UTM-22
03 /06 50, 51, 52, 53 | 'uctepesunc BeixogHoro yctponctea DO1 ... 4 0-0900
[3.04], [4.04], [5.04], [6.04]
03 /06 54, 55, 56, 57 | Jloruka paboTbl BbixogHoro yctporictea DO1 ... 4 0 — BbIXOA, OTKMIOYEH
[3.01], [4.01], [5.01], [6.01] 1 — 6onblwe MAX
2 — meHbwe MIN
3 — B 30He MIN- MAX
4 — BHe 30Hbl MIN- MAX
(oTHOCWTENBHO
MIN_DOn — MAX_DOn)
5 — 06obLeHHas
(oTHOCWTEMBHO
MIN_AI1 nnn MIN_AI2 nnn
MAX_AI1 unu MAX_AI2
6 — MHTEepdENCHbIN BbIBOS,
7 — OBYXNO3ULMOHHOE
perynupoBaHue (TornbKo ans
DO1, DO2)
03/06 58, 59, 60, 61 | KoHdurypauusi normdecknx ceasen: 0-Al
CoOTBETCTBME BbIXOQHOIO NIOrMYeCcKoro 1-AI2
yctponctea DO1 — DO4 BxogHOMy
nsmeputensHomy kaHany Al1 — Al2
[3.00], [4.00], [5.00], [6.00]
62 Pe3seps
63 Pe3seps
64 Pe3seps
65 Pe3seps
66 Pe3seps
67 Pe3seps
03/06 68, 69 Kanunbposka Hayana wkansl Bxoga Al1 — Al2 -9999 - 9999
[13.00], [14.00]
03 /06 70, 71 Kanunbposka koHua wkanbl Bxoga Al1 — Al2 -9999 — 9999
[13.01], [14.01]
03/06 72,73 KonunyecTBo ToYek nuHeapusaumm 0000 - 0015
BxogoB Al1 — Al2 [1.08], [2.08]
03/06 74 ... 89 AbBcumcehl ONopHbIX TOYEK NuHeapusauum Bxoaa 0-99,99
Al1  [8.00 —8.15]
03 /06 106 ... 121 OpaunHaTbl ONOpPHBIX TOYEK NHeapusauum Bxoaa -9999 — 9999
Al1 [9.00 —9.15]
03/06 90 ... 105 AbBcumCChl OMOPHbIX TOYEK NTMHeapM3aLmmn Bxoaa 0-99,99
Al2 [10.00 - 10.15]
03/06 122 ... 137 OppauHaThl ONOpHBIX TOYEK NMHeapusaummn Bxoaa -9999 — 9999
Al2 [11.00 - 11.15]
Tun BbIXOOQHOTO CUrHana BbIXOAHbIX YCTPOWCTB 0000 — 9999
03 /06 138-141 DO1-DO4 (anutenbHOCTb MMNynbca)
[3.05], [4.05], [5.05], [6.05]
03/06 142, 143 KoadbcpuumeHT omnbTpaumm (0T UMNYnbCHbIX 0000 — 0050
nomex) [1.12], [2.12]
144, 145 Pe3seps
146, 147 Peseps
148, 149 Pe3seps
03 150 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TaKTax 0001 — 0200
11akT = 250mkc [12.02]
03 151 CeTeBon agpec (Homep npubopa B ceTn) 0000 — 0255
[12.00]
03 152 CkopocTtb 0bmeHa [12.01] 0000 — 0012

Mpumeyanue. ugnkatop NTM-22 (MTM-20) obmeHnBaeTcs AaHHbIMU no npoTtokony Modbus B pexume "No Group
Write" - ctaHaapTHBIV NpoTokon 6e3 Noaaep KKy rpynnoBOro ynpasrieHnst AUCKPETHBIMU CUTHaNamu.




46

MpunoxeHune B.2 MODBUS npoTtokon
B.2.1 ®opmaT Kaxgoro 6anTa, KOTOpPbIA NPUHMMAETCA U NepenaeTcsA KOHTPoNNepaMm crnenyroLmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumn 6uTt nepenaeTcs nepsbIM.

Kagp Modbus coobuieHuns cneaytoLuin:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

[oe k<16 — konu4yecTBO 3anpaluvBaeMbiX peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
perucTpos, uHamkatop NTM-22 (MTM-20) B oTBeTe orpaHu4nBaeT Ux KONMYeCTBO A0 NepBbIX 16-T1 perncTpos.

B.2.2 Device Address. Agpec ycTponcTBa

Agpec koHTponnepa (slave-yctpoictea) B cetn (1-255), no kotopomy obpawaetca SCADA cucrtema
(master-yctponctso) co csoum 3anpocom. Korga yaaneHHbIi KOHTPOep rnockinaeT CBOW OTBET, OH pasmeLlaeT
3TOT e (COBCTBEHHbIN ) agpec B 3TOM none, 4Tobbl master-yCTponcTBO 3HArNO Kakoe slave-ycTponcTBO OTBeYaeT Ha
3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbHbLIN KOg4 onepauun

NTM-22 (MTM-20) nogaepxusaeT cregytoLimne yHKUNK:

Function Code DPyHKUMUA
03 YUrteHne pernctpa(oB)
06 3annck B 0AuH perucTp

B.2.4 Data Field. Mone nepepaBaembIX AaHHbIX

[Mone paHHbIX coobuweHuns, nocbinaemoro SCADA cuctemMon yaaneHHOMY KOHTPOMnepy, COAepXuT
nobaBoyHO MHdopMaumio, kKoTopas Heobxoauma slave-ycTpolcTBy Ana getanusaummn dyHkumn. OHa BKNOYaeT:

® HayarnbHbIM agpec perncTpa n KonmyecTso perncTpoB Ansa dyHkumm 03 (YTeHune)

e afpec perucTpa n 3HauyeHue 3Toro permctpa anga gyHkumm 06 (3anuchk).

Mone AaHHbIX COOBLLIEHUS!, NOCKINAeMOoro B OTBET yAaneHHbIM KOHTPOIIEPOM, COAEPXKMT:
® KonnyecTBo GaiiT oTBeTa Ha cyHKLMIo 03 U coaepXMMoe 3anpallrBaeMbiX PEMMCTPOB
® afipec perncTpa 1 3HayeHue aToro peructpa ansa gpyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNIbLHOW CYMMbI

3HayeHMe 3TOro Monsi - pesynbTaT KOHTPONS C MOMOLLbI LIMKIMYeckoro m3bbiTodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuwennss (address, function code, data) nepepatowee ycTponcTBO
paccuutbiBaeT CRC ko v nomewiaet ero B KoHel, coobuwenus. MNMpuemHoe yctponcteo paccumTeiBaetr CRC kog
NpuHSATOro coobuleHns n cpaBHUBaEeT ero ¢ nepeaaHHelM CRC kogom. Ecnn CRC kof He coBnagaeT, 9To o3Ha4yaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas owwnbka. YCTPOUCTBO He BbINOMHSAET OEWCTBUA U HE AaeT OTBET B Crny4ae
o6HapyxeHuss CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

. 3arpyska CRC peructpa (16 6ut) egunmuamn (FFFFh).

. Ucknrovatowee I ¢ nepebivn 8 6uT Harita coobuieHusa n cogepxumbsim CRC peructpa.

. CoBur pesynbTaTta Ha ovH 61T BNpaso.

. Ecnu cosuraembiin 6ut = 1, nckniovatowee UNU cogepxxmumoro pernctpa ¢ A001h 3HaueHnem.

. Ecnu coguraembliii 6UT Hynb, NOBTOPUTL Luar 3.

. NoBTopsATL Waru 3, 4 n 5 noka 8 caBuroB He ByoyT UMETH MECTO.

. Ucknrovatowee I co cnepytowmmn 8 6ut G6anta coobuieHus n cogepxmmbim CRC peructpa.
. MoBTopATHL Warvn ot 3 oo 7 noka Bce 6alTbl cooOLWEHNs He obpaboTatoTcs.

. KoHneuHoe copepxnmoe perncrpa u 6ygeT 3Ha4eHNEM KOHTPObHOM CYyMMBbI.

O©CoONOORAWN=

Korga CRC pa3smelaeTcsl B KoHUe coobuieHns, Mnaawmuii 6ant CRC nepeaaetcs nepsbiM.
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MpunoxeHune B.3 ®opmaT KomaHA

YreHune Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepayowmin popmat ncrnonb3yeTtca Ans nepegayv 3anpocoB OT KOMMbOTEPA W OTBETOB OT yAareHHOoro
KOHTponnepa.

3anpoc yctpomnctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTponcTtea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Fone «<NUMBER OF REGISTERS» 1 n <16 — KonunyecTBO 3anpawmBaemblx pernctpoB. Ecnu B kagpe
3arnpoca 3akasaHo 6onee 16 peructpos, uHamkatop UTM-22 (MTM-20) B oTBETE OrpaHNYMBaET UX KONMMYECTBO OO
nepebix 16-Tn perncTpos.

Mpumep 1:

1. YteHue perucrtpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B perucTtp

Crnepytowas KomaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpomrcTBa. Sent to/Return from device :

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB




48

MpunoxeHue B.4 PekomeHaaumMm no nporpaMmmMmmpoBaHnio 06MeHa AaHHbIMU C

mHaukaTopamu NTM-22 (MTM-20)

B.4.1 Mpn onepaumnsax BBoAa/BbiBOAA

(c nporpammHbiM ynpasneHnem DTR/RTS), Heobxoammo

yaepxusatb curHan DTR/RTS fo okoH4aHus nepedaudv kagpa sanpoca. [na onpegeneHns MomeHTa nepefayu
nocrnegHero cumeona us bydepa nepegaun COM nopta pekomeHAyeTCs MCMoNb30BaTb AaHHY0 PyHKLUMIO:

void WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al, 0x20
jz al
a2:in al,dx
test al, 0x40
jz a2
}
}

B.4.2 Kagp oTBeTa oT nHgmkatopa nepegaetcs npubopom ¢ 3agepxkon 3 — 9 MC OT MOMEHTa NPUHATUSA
Kagpa 3anpoca. [Ina oxuaaHusi kagpa oTBeTa He pekoMeHayeTcs ucnonb3oBaTe WinApi: Sleep( ), a ucnonbsoBaTb
OVERLAPPED cTpyKTypy 1 onpefenste nony4yeHne oTBeTa oT MHAMKATopa CrieayoLlmnmM KOAOM:

while (dwCommEvent !=EV_RXCHAR)
{

int tik=::GetTickCount () ;

::WaitCommEvent (DriverHandle, &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (: :GetTickCount () -tik) ;

if (TimeOut>100) break;

}

TimeOut — TaiMayT Ha nony4eHve oTBeTa.

B.4.3 Tlocne nepenaun kagpa oTeeta npubopy HeobxoamMma nay3a =1Mc ONst NEPEKMOYEHNS B PEXUM
npvema. [nsa oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep().

B.4.4  Tllpumep pacyeTa KOHTPONbHOW CyMMbl Ha a3bike CU:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)

{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF;
while ( number byte>0 )
{
crc "= *buff++ ;
bit counter=0;

// initialize crc

// crc XOR with data
// reset counter

while ( bit counter < 8 )
{
if ( crc & 0x0001 )

{
crc >>= 1;// shift to the right 1 position
crc ~= 0xA00l; // crc XOR with 0xA001

}

else
{
crc >>=1; // shift to the right 1 position

}

bit counter++;
}
number byte--;
}

return (crc):;

// increase counter
// adjust byte counter

// final result of crc
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B.4.5 Npumep pacyeTa KOHTposbHoM cymMbl (CRC)

Apnpec yctponctaa 06, onepauuns yteHune (kog 03), HavanbHbIn pernctp 0008, ymcno pernctpos 0001
Device address 06, read (03), starting register 0008, number of registers 0001

Pacuet koHTponbHon cymmbl. CRC Calculation

Function code Two byte (16 bit) Register Overflow
HB LB Bit

Load 16 bit register to all 1 1111 1111 1111 1111 0

First byte is address 06 0000 0110

Exclusive OR 1111 1111 1111 1001

1st shift 0111 1111 1111 1100 1

A001 1010 0000 0000 0001

Exclusive OR 1101 1111 1111 1101

2nd shift 0110 1111 1111 1110 1

A001 1010 0000 0000 0001

Exclusive OR 1100 1111 1111 1111

3rd shift 0110 0111 1111 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1100 0111 1111 1110

4th shift 0110 0011 1111 1111 0

5th shift 0011 0001 1111 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1001 0001 1111 1110

6th shift 0100 1000 1111 1111 0

7th shift 0010 0100 0111 1111 1

A001 1010 0000 0000 0001

Exclusive OR 1000 0100 0111 1110

8th shift 0100 0010 0011 1111 0

Second byte Read 03 0000 0011

Exclusive OR 0100 0010 0011 1100

1st shift 0010 0001 0001 1110 0

2nd shift 0001 0000 1000 1111 0

3rd shift 0000 1000 0100 0111 1

A001 1010 0000 0000 0001

Exclusive OR 1010 1000 0100 0110

4th shift 0101 0100 0010 0011 0

5th shift 0010 1010 0001 0001 1

A001 1010 0000 0000 0001

Exclusive OR 1000 1010 0001 0000

6th shift 0100 0101 0000 1000 0

7th shift 0010 0010 1000 0100 0

8th shift 0001 0001 0100 0010 0

Third byte Starting reg 00 0000 0000

Exclusive OR 0001 0001 0100 0010

1st shift 0000 1000 1010 0001 0

2nd shift 0000 0100 0101 0000 1

A001 1010 0000 0000 0001

Exclusive OR 1010 0100 0101 0001

3rd shift 0101 0010 0010 1000 1

A001 1010 0000 0000 0001

Exclusive OR 1111 0010 0010 1001

4th shift 0111 1001 0001 0100 1

40.41

A001 1010 0000 0000 0001

Exclusive OR 1101 1001 0001 0101

5th shift 0110 1100 1000 1010 1

A001 1010 0000 0000 0001

Exclusive OR 1100 1100 1000 1011

6th shift 0110 0110 0100 0101 1

A001 1010 0000 0000 0001

Exclusive OR 1100 0110 0100 0100

7th shift 0110 0011 0010 0010 0

8th shift 0011 0001 1001 0001 0
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Function code Two byte (16 bit) Register Overflow
HB LB Bit
Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 0110 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1100 0110 0111
3rd shift 0111 1110 0011 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1110 0011 0010
4th shift 0110 1111 0001 1001 0
5th shift 0011 0111 1000 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0111 1000 1101
6th shift 0100 1011 1100 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1011 1100 0111
7th shift 0111 0101 1110 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 1110 0010
8th shift 0110 1010 1111 0001 0
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 1110 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 0101 1111
4th shift 0110 1010 1010 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1100 1010 1010 1110
5th shift 0110 0101 0101 0111 0
6th shift 0011 0010 1010 1011 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0010 1010 1010
7th shift 0100 1001 0101 0101 0
8th shift 0010 0100 1010 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1000 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000 0100 1010 1010
1st shift 0100 0010 0101 0101 0
2nd shift 0010 0001 0010 1010 1
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow
HB LB Bit
Exclusive OR 1000 0001 0010 1011
3rd shift 0100 0000 1001 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1110 0000 1001 0100
4th shift 0111 0000 0100 1010 0
5th shift 0011 1000 0010 0101 0
6th shift 0001 1100 0001 0010 1
A001 1010 0000 0000 0001
Exclusive OR 1011 1100 0001 0011
7th shift 0101 1110 0000 1001 1
A001 1010 0000 0000 0001
Exclusive OR 111 1110 0000 1000
8th shift 0111 1111 0000 0100 0
CRC code 7 F 0 4

Mepenasaemoe coobueHne. Transmitted Message:

DEVICE ADDRESS | FUNCTION CODE | STARTING REGISTER | NUMBER OF REGISTERS CRC
06 03 00 08 00 01 04 7F

F'ne «NUMBER OF REGISTERS» <16 — konu4yecTBO 3anpalumBaemMbix pernctpoB. Ecnu B kagpe 3anpoca 3aka3aHo
6onee 16 peructpos, nHgukatop MTM-22 (UTM-20) B oTBETE OrpaHM4MBaET NX KONMYECTBO A0 NepBbIX 16-T permcTpos.
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NMpunoxeHue I' - CBogHaAa Tabnuua napameTpoB
nHaukatopa UTM-22 (MTM-20)

MyHKT
MEHI0

MapameTp

Enn-
HULbI
n3me-
peHus

Ounana3oH nameHeHus
napameTpa

3HaueH.
no
ymon-
YaHUIO

LUar name-
HeHus

Crp.

MpumeyaHue

YpoBeHb 1. Hactp

OMKa napamMmeTpoB Usmep

nTenbHOro KkaHana sxoga Al1

1.00 CurHanmsauust OTKNOHEHUS | TEXH. Ot -9999 no 9999 040,0 Mnagwwi C yyeTOoM geuum.
"MuH1MyM" Bxoga Al1 eq. paspsa pasgenutens
1.01 CurHanmsauus OTKIOHEHMUS | TEXH. OT1 -9999 no 9999 060,0 Mnagwwin C yyeTom geunm.
"makcumyM" Bxoga Al1 eq. paspsa pasgenutens
1.02 [McTepesunc curHanuM3aumm | TexH. 0-9999 001,0 000,1
Bxoaa Al1 en.
1.03 HwxHWiA npegen pasmaxa TEXH. -9999 — 9999 000,0 Mnagwwi
wkanbl Bxoga Al1 eq. paspsa
1.04 BepxHuii npegen pasmaxa | TEXH. -9999 — 9999 100,0 Mnagwwin
wkanbl Bxoga Al1 eq. paspsa
1.05 [NonoxeHne geunmansHOro 0000,
pasgenutens sxoga Al1 000,0 000,0
00,00
0,000
1.06 [NocTosiHHasA BpemMeHn cex. 000,0 - 060,0 001,0 000,1 000,0 — oTkn.
BXOZHOIO LUndpOBOro
dunbTpa Bxoga Al1
1.07 Twvn Wwkansl aHanoroBoro 0000 — nuHerHasa 0000
Bxoga Al1 0001 — kBagpaThu.
0002-0007 — He - 3HayeHune
MCMonb3yTcs 3annceLiBaeTcsi ¢
0008 — nnHeapu3oBaHHasi KoMnbloTepa
0009-0011 — He
MCMonb3yTcs
0012 — nHTepdelcHbI BBOA
1.08 KonunyecTso yyacTkos eq. 0000 - 0015 0000 0001 CBsi3aHHble
nvHeapu3saummn Bxoga Al1 napameTpsbl
n.n.8.00-8.15 un
n.n.9.00-9.15
1.09 MeToa nuHenHowm 0000 — cermeHT 0002
MHAMKaUMN 0001 — ructorpamma
(Tonbko Ans 0002 — ructorpamma c “0”
mogenu TM-22) nocepeavHe
1.10 TO4YHOCTb NUHENHON 0000 — 5,0%/cermeHT 0000 Tonbko gns
MHOUKaLMn 0001 — 2,5%/cermeHT MeToaa
(Tonbko Ans (c mon.muratoLmm MHOMKALUMKN —
mogenun UTM-22) CErMeHTOM) rmcTorpamma.
WHankaums 2,5%
MUraHvem
cerMeHTa
1.1 Tun TexHonorn4yeckomn 0000 — 6e3 3anomMuHaHus 0000 KeuTupoBaHue
curHanusauum (6e3 kBuUTMpOBaAHUS) curHanusauuu
0001 — ¢ 3anoMunHaHnem npoucxoauT

(c kBUTMpPOBaHMEM)

nocne Haxatus
knasuum [&]
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NMpunoxeHune I' (MpoaornxkeHue)

CBopaHaa Tabnuua napameTpoB nHaukatopa UTM-22 (UTM-20)

MHTEerpanbHbIX 3Ha4YeHun

0000 — no nepenonHeHuo
0001 — no nepenosniHeHNo
Un OAHOBPEMEHHOMY
naxatmio knasuw [O] n
vy

0002 — He ncnonb3yetcs
0003 - no
OLHOBPEMEHHOMY HaxaTuio
knasuw [O] n [V]*

Peseps
Peseps
Honyctumas 0000 - 005,0 0000 3awwmra ot
ANUTENbHOCTb NOMeXu MMMYNbCHbIX
nomex
1.15 PaspelueHune dpyHkumm 0000 — nHTerpupoBaHmne 0001
VNHTErpupoBaHus rno BbIKIMIOYEHO
AaHHOMY BXogy 0001 — nHTerpupoBaHmne
BKIMIOYEHO
1.16 Pexunm cbpoca 0000 — 0003 0000 * [lns BTOpOro

aHanorosoro
BXoda
ucnonb3yeTcs
coveTaHue
KnasuLu

[O]+[A]

YpoBeHb 2. HacTponka napamMeTpoB U3MepUTENbHOro KaHana Bxoga Al2

MapameTpbl aHanorM4yHbI
napameTpam ypoBHsi 1

2.00

2.16
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NMpunoxeHune I' (MpoaomnxeHue)

CBopaHaa Tabnuua napameTpoB nHaukatopa UTM-22 (UTM-20)

MyHKT MapameTp Eaun- | Onana3oH usmeHeHuss | 3HaueH. | llar name- | Ctp. MpumeyaHue
MeHHo HUUbI napameTpa no HeHuA
nusme- ymon-
peHus YaHUIo
YpoBeHb 3. KoHdurypaumsa BbixogHoro yctpouctea DO1
3.00 Homep aHanoroeoro 0000 — Bxoa Al1 0000
BXOAa ANs ynpaBneHus 0001 — Bxoa Al2
OVCKPETHBIM BbIXOAOM
DO1
3.01 Jlorvka paboTbl 0000 - 0007 0001
BbIXOAHOrO yCTpOWCTBa
DO1 0000 - He ucnonbayeTcs,
BbIXO4 OTKN
0001 — 6onblie MAX
0002 — meHblie MIN
0003 - B 30He MIN-MAX
0004 - BHe 30HbI MIN-MAX
(oTHOCUTENBHO
MIN- MAX
cooTBeTCcTBYyHOLWEro
DO)
0005 - 0606LeHHas
(oTHOCUTENBHO
yctaBok MIN Bxoaa
Al1 vnn MIN Bxoaa Al2
unm MAX Bxoga Al1 unum
MAX Bxoga Al2
0006 — nHTEpdercHbI Bbixoa ynpasnseTcs no
BbIBOA nHTepdency
0007 — ABYXMO3MLMOHHOE YcraBka SP MeHsieTcst
perynuposaHue (TOJ'IbKO OfiHOpa3oBbIM
ANs BbIXOOHbIX yCTpOIZCTB HaaTuem KHOMKU
DO1, DO2) "MeHto" (ecnu BeibpaHa
apyras noruka paborbl,
TO U3SMEHEeHMe YCTaBKU
3ab10KMpoBaHo)
3.02 YcraBka MIN DO1 TEXH. B ouanasoHe Lwikanbl 020.0 000,1
en. BblbpaHHOro TMna
JaTtyuka
3.03 YcraBka MAX DO1 TEXH. B ouanasoHe Lwikanbl 080.0 000,1
en. BblBpaHHoro Tuna
JaTtyuka
3.04 'mcTepesunc BbIXOAHOMO TEXH. 0000 — 9999 001.0 0001
ycTpovictea DO1 en.
3.05 Twn BbIXOOHOTO CUrHana | cek. 000,0 — ctatnyeckun 001.0 ne 000,1-999,9 —
BbIXOAHOrO yCTPOWCTBa 000,1 —999,9 — ANUTEnNbHOCTb
DO1 UMMYMbCHbIN umnyrnbsca B
(AmHamuyecknn) CeKyHaax.
CM. pucyHok 3.7
YpoBeHb 4. KoHdurypaumsa BbixogHoro yctpouctea DO2
4.00 MapameTpbl aHanornyHbI
napameTpaM ypoBHS 3
4.05
YpoBeHb 5. KoHdurypaumsa BbixogHoro yctpouctea DO3
5.00 MapameTpbl aHanormyHbI
napameTpaM ypoBHS 3
5.05
YpoBeHb 6. KoHdurypaumsa BbixogHoro yctpouctsa DO4
6.00 MapameTpbl aHanormyHbI
napameTpam ypoBHs1 3
6.05
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NMpunoxeHune I' (MpoaomnxeHue)

CBopaHaa Tabnuua napameTpoB nHaukatopa UTM-22 (UTM-20)

YpoBeHb 7. Pe3sepB
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NMpunoxeHune I' (MpoaonmxkeHune)

CBopaHas Tabnuua napameTpoB uHaukaropa UTM-22 (UTM-20)

MyHKT MapameTp Epn- | AnanasoH nameHeHus | 3HaveH. | Llar nsame- | Crp. MpumeyaHune
MeHI HUUbI napameTpa no HeHusl
u3me- ymon-
peHus YaHUIO
YpoBeHb 8. AGcuuMccbl ONOPHbLIX TOYEK NUHeapu3auum Bxoga Al
8.00 Abcuucca HavarnbHOro % 00,00 — 99,99 00.00 00,01 CBs3aHHble
3HaveHus (B % oT napametpsbl
BXOJHOrO curHana) n.n.1.07, 1.08 un
n.n.9.00-9.15
8.01 Abcumcca 01-ro yyactka | % 00,00 — 99,99 00.00 00,01
8.02 Abcuumcca 02-ro yyactka | % 00,00 — 99,99 00.00 00,01
8.14 Abcuumcca 14-ro yyactka | % 00,00 — 99,99 00.00 00,01
8.15 Abcumcca 15-ro ydactka | % 00,00 — 99,99 00.00 00,01
YpoBeHb 9. OpanHaTbl ONOPHbLIX TOYEK NMHeapusauun Bxoaa Al1
9.00 OpauHaTa HavanbHoro TEXH. Ot -9999 no 9999 000.0 Mnagwwi CBsi3aHHble
3Hau4eHus (curHan B en. paspsg napameTpbl
TEeXHUYECKUX eanHuLax) n.n.1.07,1.08 un
n.n.8.00-8.15
9.01 OpauHata 01-ro yyactka | TexH. Ot -9999 1o 9999 000.0 Mnagwuin
en. paspsig
9.02 OpauHata 02-ro yyacTtka | TexH. OT1-9999 1o 9999 000.0 Mnagwuin
en. paspsg
9.14 OpauHata 14-ro yyactka | TexH. Ot -9999 o 9999 000.0 Mnagwwn
en. paspsig
9.15 OpguHata 15-ro yyactka | TexH. Ot -9999 no 9999 000.0 Mnagwwn
en. paspsg
YpoBeHb 10. Abcunccbl ONOPHbLIX TOYEK NMHeapu3auum Bxoga Al2
10.00 | MapameTpbl aHaNOrMyHbI CBs3aHHble
napameTpamM ypoBHSA 8 napameTpsl
10.15 n.n.2.07, 2.08 u
n.n.11.00-11.15
YpoBeHb 11. OpanHaTtbl ONOPHbLIX TOYEK NUHeapusaumm Bxoga Al2
11.00 | MapameTpbl aHaNOrMYHbI CBsi3aHHble
napameTpam ypoBHs 9 napamMeTpbl
11.15 n.n.2.07,2.08 u
n.n.10.00-10.15
YpoBeHb 12. lMapameTpbl ceTeBOro oomeHa
12.00 | CeteBou agpec (Homep 0000 — 0255 0022 0001 0000 — oTkntoueH
npubopa B cetu) oT ceTn
12.01 | CkopocTb 06MeHa 6ut/c | 0000 — 2400
0001 — 4800 0009 0001
0002 - 9600
0003 — 14400
0004 — 19200
0005 - 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
12.02 | Tanm-ayT Kagpa 3anpoca Cwm. pasgen 7
B CUCTEMHbIX TakTax 0001- 0200 0005 0001
1 TakT = 250 MKC
12.03 | Kog u mogenb nsgenus. CnyxebHasi
Bepcusa nporpammHoro 19.XX MHopmaLuus
obecneveHns Kog 19
Bepcua XX
MpumeyaHune:

JInHeapusaumto no aHanoroebiM Bxogam Al 1 n Al2 cm. n. 11.2.
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NMpunoxeHune I' (MpoaomnxeHue)

CBopaHasa Tabnuua napameTpoB nHaukatopa UTM-22 (MTM-20)

MyHKT MapameTp Epn- AvnanasoH 3HaueH. Crp. Mpumeyanue
MEHH0 HULbI M3MeHeHus no Lar name-
nsme- napameTpa ymon- HeHuA
peHus YaHUIo
12.04 | Pexum nHankauum 0000 — MepeknioveHne
cymmaTtopa oOHOBpeMeHHasi npov3BoanTCs
MHOnKaums KHOMKoM “A\”
MHTErpanbHbiX
3Ha4eHun no obenm 0001
KaHanam ¢ MuraHmem
0001 — noovepegHasn
VHAMKaLUS
MHTerpanbHbIX
3Ha4YeHWIN KaHanoB
12.05 | Pexxum kanubposku 0000 — pyyHas 0000
aHanorosbix Bxogos Al1 kanvbpoBka
n Al2 00001 —
aBTOMaTmyeckas
Kannbposka
12.06 | Peseps
12.07 | Pe3seps
YpoBeHb 13. KanubpoBka Bxoga Al1
| KoHTponb BxogHOro % -5,0 0o 25,0 000,0 5.1 TonbKO KOHTPOIb
'L | curnana .
KannbpoBka HukHero TEXH. -9999 no 9999 0000 Mnagwwmn
Il | npenena wkanbi en. paspsig -1~
n3MepeHust
H KoHTponb BxogHoro % 90,0 #o 110,0 100,0 - Torbko KOHTPOIb
L cvrHana
KannbpoBka BepxHero TEXH. -9999 no 9999 0000 Mnagwwmn
I H | npenena wkanei en. paspsia -1
n3MepeHust
KoHTponb pe3ynbtaTtos Ko, 1,400 go 5,000 1,700 TonbKO KOHTPOIb
] KanunbpoBKN HIDKHEro AL /-
L npegena Lukanbl
n3MepeHusi
KoHTponb pe3ynbtaTtos KoAa 4,800 no 22,00 10,00 TonbKO KOHTPOIb
H KanubpoBKN KOHEYHOTO AUmn /-
3Ha4eHusl LWKarnbl
N3MepeHust
YpoBeHb 14. KanubpoBka Bxoga Al2

MapameTpbl aHanornyHbl
napameTpam ypoBHs 13

YpoBeHb 15. Pe3epB

YpoBeHb 16. PaspelueHme nporpaMmmMmpoBaHuA. 3anucb
16.00 | CnyxebHas
nHdopmauus
16.01 | 3anucb napameTpos B 0000 4.7.5
3HEProHe3aBNCHMMYHO 0001 — 3anucatb
namsATb(HacTPOMKM
nonb3oBaTens)
YpoBeHb 17. Pa3pelwueHne nporpammmpoBaHus. 3arpy3ka napamMeTpoB
17.00 | Pa3peleHne 0000 0001
nporpaMMmMpoBaHus no 0001 — paspeLueHo
cetn ModBus
17.01 | 3arpy3ka HacTpoek 0000 4.7.5
nonb3oBarenst 0001 — 3arpysuTb
17.02 | 3arpyska 3aBOACKUX 0000 4.7.6
HaCTPOEK 0001 — 3arpy3nTb
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INucTt perncrtpaumm uameHeHUn

Home Bcero
Pa nUCToR (GTpaHUL) nmcros Ne Bxogswuin Ne conpoBoxaato-
Nam. B Moan. [ata
[OKyMeHTa Lero AoKyMeHTa 1 aata
Wame- 3ame- Ho- | AOKYMeH
HEHHbIX HEHHbIX BbIX e
2.01 55 ver.92.08 [HonucaHo koHdurypuposaHue KCA 21.04.2005
npubopa, paspaboTaHbl
HoBble Kb3-16-17, KB3-20P-
12, KB3-20K-12, Kb3-20C-12.
PaspaboTtaHa HoBasi nnara
npoueccopa
2.02 56 ver. 92.10 M3meHeHOo mMeHIo KCA 23.05.2005
KOHMUryprMpoBaHus:
nobasneHa dyHKUWSA
WHTErpMpoBaHns no
aHanoroBbIM BXxofam
2.03 56 ver. 92.11 OGHoBneHa Bepcusi KCA 24.06.2005
nporpaMmmMHoro obecneveHus
2.04 42 56 ver. 92.11 [o6aBsneHo Ha3HayeHne KCA 30.08.2005
KOHTaKTOB BbIXOAHOIO
pasbema nHgukatopa DBR-
25F
2.05 56 ver. 92.11 MameHeH gnanasoH pabounx Ponuk 23.07.2007
Temnepatyp./cnpaBneHbl
oLmnbkm
2.06 56 ver. 92.24 3MiHu no pericTpam 39BMUBCS Kosak 31.10.2007
anapaTHUN «-», BHECEHI
BiAMNOBIOHI 3MiHM B onuci.
[abapuTHi poamipw.
2.07 56 ver. 92.25 YCyHeHi TOMUIKMN i Kosak 15.02.2008
HEKOPEKTHOCTI.
2.08 56 ver. 92.25 McnpasneH koa 3akasa Jlykawyk | 28.09.2010
P.O
2.09 56 ver. 92.25 M3meHeHbI rpaHunupl Jlykawyk | 6.06.2011
napameTpoB «['Mcrepeanc P.O
curHanusaumm Bxoga Al1» n
«'ncTepesnc BbIXOQHOTO
yctpovictea DO1-DO4»
2.10 56 ver. 92.25 [NprBeneHo B COOTBETCTBUE C Jlykawyk | 6.12.2011
TY P.O
2.11 56 ver. 19.29 M3meHeH kog uspenua. JogaH | Conynsik | 28.01.2013
MeToq MHAMKaUMK — B.M.
rmctorpamma c “0”’nocepeauHe
212 56 ver. 19.29 [o6aBneHbl 3aMeHeHNs B Conynsk | 04.02.2013
COOTBETCTBUM C HOBOW B.M.
NPOLLMBKOW
213 57 ver. 19.29 McnpaBneHbl HETOYHOCTU B MapwkoTt | 30.10.2013
TekcTe 0.A.






