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HacTosiliee pykoBOACTBO MO 3KCMfyaTauuu npedHa3HavyeHo [ANa O3HaKoMmneHus notpebutenen c
HasHayYeHneMm, MpUHLMNOM OENCTBUSI, YCTPOMCTBOM, MOHTaXOM, 3KChnyaTaumen n obcnyxmBaHneM WMHAUKaTopa
TEXHOJIOrM4YecKoro MukponpoueccopHoro ogHokaHansHoro UTM-100 (8 ganbHeliwem - uHgukatop UTM-100).

BHUMAHUE ! Mepen ncnonb3osaHnem npubopa, noxanymcra, 03HaKOMbTeCh
C HacToSALWMM pyKOBOACTBOM MO 3KcnnyaTaumm ungunkatopa MTM-100.

MNpeHebpexeHne Mepamyn NPEeAOCTOPOXHOCTM U Mpasuiamu
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBaHWA MepcoHana unu
noepexaeHnsa obopynosaHus!

B cBA3M ¢ noctosiHHOM paboTonm MO COBEPLUEHCTBOBAHUIO
msgenus, noBbILLAIOLLIEN ero HaOeXHOCTb 7] ynydiiatoLen
XapaKkTepuUCTUKN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HAYUTENbHbIE
N3MEHEHUS, HE OTPaXXEHHbIE B HACTOSALLEM U3OaHUN.

1 OnucaHue UHgUKartopa

1.1 HasHa4vyeHue nHagukaTopa

Wngunkatop UTM-100 npeacraBnseT coboi HOBbIN KIacC COBPEMEHHbIX YHUBEPCanbHbIX 00HOKaHaslbHbIX
UMPOBbLIX MHAMKATOPOB C YKOPOYEHHBLIM pa3mMepoM Kopnyca.

Wngukatop WTM-100 nosBonsieT obecrneynTb BbICOKYID TOYHOCTb W3MEPEHUS TEXHONOrM4ecKoro
napametpa. Omnu4yumernsHol ocobeHHocmbilo wHoukaTtopa WTM-100 sBnsieTca HanuyuMe TpexypoBHEBOW
ranbBaHWYECKOM U30NSLMN MeXay BXOAAMW, BbIXOAAMU U LENbIO MUTaHUS.

MHaovkaTop npegHasHadeH Kak Ang aBTOHOMHOrO, Tak M Afisi KOMMMEKCHOro ncnonb3oBaHus B ACYTI B
3HepreTunke, MeTannyprum, XMMmM4ecKkon, NMLLEBON 1 APYrMX OTPACNAX MPOMbILLMIEHHOCTM U HAPOAHOM XO35IACTBE.

UHAukamop UTM-100 npeOHa3Ha4YeH:

® 1151 U3MEPEHNS OQHOMO KOHTPONMMPYEMOro BXOAHOIO hM3nyeckoro napameTpa (TemnepaTypa, AaBreHuve,
pacxof, ypoBeHb U T. M.), 06paboTkn 1 OTOBPaKeHUst ero TeKyLLLero 3HayeHNs Ha BCTPOEHHOM YeTblpexpaspsaHOM
LndpoBOM Aucnree,

® B 3aBNCMMOCTWM OT 3aka3da MHAMKATOp (hOPMUPYET BbLIXOAHOW AUCKPETHBLIA UMW aHanoroBbl CUrHarn
yMpaBrieHs BHELUHUM WUCTONHUTENbHBIM MEeXaHn3MoM, obecrneynBas COOTBETCTBEHHO OUCKPETHOE ynpasreHune
Unn OYHKUMIO PeTPaHCMUCCUN B COOTBETCTBUM C 3aA4aHHON NONb3oBaTernem norukon paboTol,

e vHAMKaTop OPMUPYET CurHanbl TEXHONMOTMYECKOW curHanusaumm. Ha nepepHen maHenu ummeroTcs
WHAMKATOPbI AN CUrHaNM3aLumm TEXHOMOTMYECKN ONacHbIX 30H, CUrHarbl MPEBbILLEHNS (3aHWXEHUST) perynupyemMoro
Unm nsmepsemoro napameTpa,

e uHankatop NTM-100 MOXeT uchnonb3oBaTbCs B CUCTEMAaxX CUrHanmMsauui, OGNOKMPOBOK M 3alnT
TexHorornyeckoro obopyaoBaHus.

1.2 O603Ha4YeHne MHAUKATOpPa NPU 3aKa3e U KOMMNJIEKT NOCTaBKH
1.2.1 UHgmkaTtop o6o3HavaeTca cnegyrowmm obpasom:

UTM-100-AA-D-G,
roe:

AA — Ko BXOOHOro aHanoroBoro curHana:
01 — MNocTosiHHbIN Tok 0T 0 MA 00 5 MA,
02 — MNocTosiHHbIN Tok oT 0 MA o 20 MA,
03 — lNocTosAHHBLIN TOK OT 4 MA 0 20 MA,
04 — HanpspkeHune noctosiHHoro Toka ot 0 B o 10 B,
05 — HanpsixxeHne ot 0 mB go 50 mB,
06 — HanpsixeHne ot 0 mB go 200 mB,
07 — HanpsixxeHne ot 0 B go 1 B,
08 — TCM 50M, W100=1,428, oT muHyc 50 °C go nntoc 200 °C,
09 — TCM 100M, W100=1,428, oT muHyc 50 °C go nntoc 200 °C,
10 — TCM rp.23, ot muHyc 50 °C go nntoc 200 °C,
11 — TCM 5001, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,
12 — TCIM 1000, W100=1,391, oT muHyc 50 °C go nntoc 650 °C,
13 — TCIM rp.21, ot muHyc 50 °C go nntoc 650 °C,
14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300 °C,
15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800 °C,
16 — Tepmonapa TXK (J), ot 0 °C go nntoc 1100 °C,
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17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850 °C,

18 — Tepmonapa TIM10 (S), ot 0 °C go nntoc 1600 °C,

19 — Tepmonapa TIMP (B), ot 0 °C go nntoc 1800 °C,

20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500 °C,

21 — Pt 500, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

22 — Pt 1000, W100=1,391, oT muHyc 50 °C go nnioc 650 °C,

23 — ConpoTueneHue ot 0 Om go 1000 Owm,

24 — TepmoconpoTusneHne NTC 1kOm, ot muHyc 50 °C go nntoc 150 °C,
25 — TepmoconpoTusneHne NTC 3kOm, ot muHyc 40 °C go nntoc 150 °C,
26 — Tepmoconpotusnernme NTC 5kOm, oT muHyc 30 °C go nntoc 150 °C,
27 — Tepmoconpotusnernme NTC 10kOm, ot muHyc 20 °C go nntoc 150 °C.

D - Kog BbIXOAHOro MOAyNA:

0 — moayrnb OTCYTCTBYET,

T — AVUCKPETHBLIN TPAH3UCTOPHBIN BbIXOA,

P — OVCKpEeTHbIN penenHbln BbIXOS,

1 — aHanoroBbIn curHan ot 0 oo 5 MA,

2 — aHanoroBbI curHan ot 0 go 20 MA,

3 — aHanoroBbIi curHan oT 4 go 20 MA,

4 — ananorosbin curHan ot 0 go 10 B (Mo oTtaenbHoMy 3akasy - npubop HacTpamBaeTCsi Ha BbIXOOHON
curHan 0-20 MA 1 Ha pa3beM BnavBaeTcs HopMupytowmii peauctop 499 Om).

G — Hanu4yMe BCTPOEHHOro MCTOYHMKA NUTAHUSA NacCCUBHOro aHanoroBoro gartyuka (=24 B, 25 mA) (Tonbko
AN YHUULMPOBaHHbIX BXOAHbIX CUTHaNoB):

0 — MCTOYHVMKA NUTaHMSA HET,

1 — UICTOYHUK NUTAHNA eCTb.

MpumeyaHue. MNepeHacTpolika Ha ApYyrMe CurHanbl OCYLUECTBMSIETCS TOMbKO B YCIOBUSIX NpeanpusiTusi-
N3roToBUTENS.

BHumaHue! MNpn 3akase an6opa Heobxoammo YKa3biBaTb €ro noiHoe 0603HayeHne, B KOTOpPOM
NPUCYTCTBYIOT TUMbl aHANOroBbIiX BXO40B, aHAanNoroBoro Unn gUCKpPeTHbIX BbIXOO0B.

Hanpumep, 3aka3aH npubop: UTM-100-03-1-1

[Mpn 3TOM M3roTOBNEHMIO U NOCTABKE NOTPEOUTENO NOANEXMT:

1) nHouKaTOp TEXHOMNOrMYECKMI MUKponpoueccopHbin UTM-100,
aHanoroBbin Bxog Al1, koa 03 — NOCTosAAHHBLIN TOK OT 4 Ao 20 MA,

2)
3) aHanoroBbin Bbixog, AO, ko 1 — NOCTOsIHHBIN Tok OT 0 8o 5 MA,
4) co BCTPOEHHBLIM UCTOYHUKOM MUTaHUSi NACCMBHOIO aHanoroBOro AarT4vmka.

1.2.2 KomnnekT noctaBku nHamkatopa MTM-100 npuBeaeH B Tabnuue 1.2.

Tabnuua 1.2 - Komnnekm nocmasku uHoukamopa UTM-100

O603Ha4eHue HaumeHoBaHue KonuyectBoO
MPMK.421457.071 MHaukaTop TexHonormyeckmin mrkponpoueccopHein MTM-100 1
MPMK.421457.071 PO | PykoBOoACTBO MO aKchnyaTauum 1*
MPMK.421457.067 NC | Macnopt 1
Mn3-02 KoMnneKkT kpenexHblX 3aXKMMHbIX 9/1IEMEHTOB 1
231-108/026-000 PasbeM ansa noakntoYeHnst BHELHUX BXOOHbIX U BbIXOAHbIX Lienemn 1
231-103/026-000 Pasbem ceteson (220 B) 1
231-131 Pblyar MOHTaXHbIN 1
* - 1 ak3eMnnsip Ha Nboe KONMYECTBO MHAMKATOPOB MPWU NOCTaBKE B OAWH aapec

1.3 TexHM4YeCKMe XxapaKTepucTUKu nHaMKaTopa

1.3.1 AHanoroBbI BXOAHOW cuUrHan

Tabnuua 1.3.1 - TexHU4ecKuUe xapakmepucmuku aHasr0208020 8XO0HO20 cueHaa

TexHU4YecKkas XxapakTepucTuka 3HaveHue
KonnyecTBo aHanoroBbiX BXOA0B 1
Tun BXOQHOrO aHanorosoro curHana YHudpmumposaHHbie (FTOCT 26.011-80):

o1 0 MA 1o 5 MA, RBx=400 Om
ot 0 MA 0o 20 mA, RBx=100 Om
o1 4 MA go 20 A, RBx=100 Om
o1 0 B go 10 B, RBx=25 kOm
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[MpodomkeHue mabnuypl 1.3.1 - TexHUYECKUE XapaKkmepuCcmuKu aHarno0208020 8X00H020 cueHana
Twun BXxoQHOro aHanoroBoro curHana HanpsixeHue:

ot 0 B oo 1 B, RBx=25 kOm

ot 0 MB go 200 mB, RBx=25 kOm

o1 0 MB go 50 mB, RBx=25 kOm

ConpoTuBneHue:

o1 0 Om go 1000 Om

Tepmonpeobpasosatenu conpoTtuneHun (QCTY 2858-94):
TCM 50M, W100=1,428, ot muHyc 50 °C go nntoc 200°C
TCM 100M, W100=1,428, oT mmHyc 50 °C go nntoc 200°C
TCM rp.23, oT muHyc 50 °C go nntoc 200°C

TCM 50, W100=1,391, ot MmmHyc 50 °C go nntoc 650°C
TCI 1001, W100=1,391, ot munyc 50 °C go nntoc 650°C
TCIM rp.21, oT muHyc 50 °C go nnioc 650°C

Pt500, W100=1,391, oT muHyc 50 °C go nntoc 650°C
Pt1000, W100=1,391, ot muHyc 50 °C go nntoc 650°C

Tepmonpeobpa3zoBaTtenu conpotuenennii NTC (DIN EN
44070):

1 kOwm, oT muHyc 50 °C po nntoc 150°C

3 kOM, oT MuHyc 40 °C go nntoc 150°C

5 kOM, ot muHyc 30 °C go nntoc 150°C

10 kOm, oT muHyc 20 °C go nntoc 150°C

Tepmonapsl no ACTY 2837-94 (FOCT3044-94, DIN IEC
584-1):

TXA (K), ot 0 °C po nntoc 1300°C

TXK (L), ot 0 °C go nntoc 800°C

TXKK (J), ot 0 °C go nntoc 1100 °C

TXKH (E), ot 0 °C go nntoc 850 °C

TMM10 (S), ot 0 °C po nntoc 1600 °C

TMNP (B), ot 0 °C po nntoc 1800 °C

TBP-1 (A-1), ot 0 °C go nntoc 2500 °C

Paspewatowas cnoco6HocTe AL <0.0015 % (16 pa3psigoB)

Mpenen gonyckaemMon OCHOBHOM NpuBEOEHHOM <0.2 % (< 2.0 % ans NTC)

NOrpeLHoOCT M3MEPEHMsST BXOOHbIX NapaMeTpoB
Mpenen gonyckaemor 4ONONHUTENBHON

NOrpeLLUHOCTH, BbI3BAHHON 3MEHEHNEM <0.2%/10°C
TemnepaTtypbl OKpy>xatoLLleln cpeabl

Mepuog namepenns He 6onee 0.1 cek
"anbBaHW4eckas pa3Bsi3ka aHaroroBoro Bxoaa OT1cyTCcTBYET

MpumevaHume. Npu 3akase Bxoga Tuna Tepmonapa Afs KoMMneHcauum TepMO-Sﬂ,C cBOBOAHbLIX KOHLIOB
Tepmonapbl B npw6ope ncnonb3dyeTca BHyTDEHHMVI OaTyuK Temnepartypbl, KOTOpbIN YCTaHOBJ1€H BHYTPU MHOWKATOpPA.

1.3.2 AHanoroBbI BbIXOAHOW cUrHan

Tabnuya 1.3.2 - TexHU4YecKuUe xapakmepucmuku aHan0208020 YHUUUUPOBAHHO20 8bIXOOHO20 cuzHaa

TexHU4YecKkas XxapakTepucTuka 3HaveHue
KonuyectBo aHanoroBbIX BbIXOO0B 1 (npn ycnoeuu 3akasa)
Tun BbIXOAHOrO aHanoroBoro curHana YHudpmumposaHHbie (FTOCT 26.011-80):

OT1 0 MA go 5 MA, RH <2000 Om
OT1 0 MA go 20 MA, RH < 500 Om
O14 MA po 20 MA, RH £ 500 Om
OT0B o 10 B, RH 2 2 kOm

Paspewatowas cnocobHocTb LIAIM <0.0015 % (16 pa3psgos)

Mpenen gonyckaemon OCHOBHOM NpuBeaeHHON

norpeLIHocT! hopMmMpoBaHNS BbIXOAHOTO £02%

curHana

Mpenen gonyckaemor 4ONONHUTENBHON

NOrpeLLHOCTH, BbI3BaHHON M3MEHEHNEM <02%/10°C

TeMNepaTypbl OKpyKatoLLleln cpeabl

FanbBaHM4Yeckas pasBsiska AHanoroBbll  BbIXO4 raflbBaHWYeCKM WU30NMPOBaH OT

BXOOHbIX U APYTUX BbIXOAHbIX LEeNen 1 uenen nutaHns.
HanpsixeHve ranbBaHnyeckon pa3sssku He meHee 500 B.




1.3.3 IMCKpeTHbIe BbIXOAHbIE CUrHanN
1.3.3.1 TpaH3UCTOpPHbIN BbIXO4

Tabnuua 1.3.3.1 - TexHU4YeCKUe xapakmepucmuku OUCKpem

bl

HbIX 8bIXOOHbIX MPaH3UCMOPHbIX cu2Hasio8

TexHnyeckasa xapakrepucTmka

3HayeHue

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnoswuu 3akasa)

Tun BbIXxoaa

OtkpbiTbin konnekTop (NPN TpaHsucTopa)

MakcumanbHoe HanpsikeHMe KoMMyTauuu

< 40 B nocTosAHHOro TOKa

MakcumanbHbIV TOK Harpy3kn Kaxkgaoro Bbixoga

< 100 MA

CwurHan noruyeckoro "0"
CwurHan normndeckonm "1"

Pa30MKHyTO€ COCTOAHME TPAaH3NCTOPHOIO Kr4a
3aMKHyTOG COCTOSAHME TPAH3UCTOPHOIO Krk4a.

Bug Harpysku

AKTVBHas, WHOYKTUBHaA

ManbBaHM4eckas pa3Bsiska OuCKpeTHbIM  BbIXOA4 ranbBaHU4eCKUM WU30MMpoBaH OT
BXOAHbIX U APYrNX BbIXOOHbLIX Lienen n uenen nutaHus.
HanpsixeHve ranbBaHnyeckon pas3ssasku He meHee 500 B.

1.3.3.2 PenenHbiN BbIXo4
Tabnuya 1.3.3.2 - TexHU4ecKue xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX penieliHbIX CU2Hanoe
TexHn4yeckas xapakTepucTuka 3HaveHue

Konu4ectBo ANCKPETHbIX BbIXOA0B 1 (npn ycnoBuu 3akasa)

Twn BbIXOAa [MepekntoyatoLme KOHTaKTbl pene

MakcumarnbHoe HanpskeHue KoMMmyTaunm 220 B

NepeMEHHOro ToKa (4eNcTByoLee 3Ha4YEHNE)

MakcumarnbHoe 3HaYeHe NepeMeHHOro Toka < 8 A npu pe3ncTMBHON Harpyske
< 3 A npu nHgyktusHon Harpy3ske (cos@=0,4)

MakcumManbHoe HanpsiKeHne KoMmyTaumm oT5B 030 B

NOCTOSIHHOrO TOKa

MakcumarnbHoe 3HayeHe NOCTOSIHHOIo Toka npu

~ N oT10MA OO 5A

KOMMYyTaUWUu pe3nCTUBHOW Harpy3komn

Cwrnan nornyeckoro "0" Pa3oMKkHyTOE COCTOSIHME KOHTaKTOB pene

CwrHan nornyeckon "1" 3aMKHYTOE COCTOsIHME KOHTAKTOB pene

"anbBaHM4eckasa pa3Bsiska [OnCKpeTHbIM  BbIXOA ranbBaHU4eCKUM WU30NMpoBaH OT

BXOAHbIX U APYIMX BbIXOOHbLIX Lienen 1 uenen nutaHus.
HanpsikeHne ranbBaHn4yeckon passsskun He meHee 1500 B.

1.3.4 NocnepoBartenbHbIN NHTepdenc RS-485

Tabnuua 1.3.4 - TexHu4eckue xapakmepucmuku rocrnedogsamenbHo20 uHmepgetica RS-485

TexHu4Yeckasa xapaktepucTuka

3HauveHue

KonunyectBo npremonepeaaTyvkoB

[o 32 npuemonepegartyvka Ha O4HOM CErMeHTe

MakcumanbHas anvMHa NiMHUK B npenenax ogHoro
CerMeHTa ceTun

Oo 1200 meTpoB

[vwanasoH ceTeBbIX agpecos

255

Bun kabens

BuTas napa, akpaHvpoBaHHasi BUTas napa

MpoTokon cBsA3n

Modbus pexvm RTU (Remote Terminal Unit)

"anbBaHM4eckas pa3Bsiska

OTcyTcTBYET

1.3.5 dneKkTpnyeckue paHHbIe

Tabnuya 1.3.5.1 - TexHu4eckue xapakmepucmuKu 371eKmponumaHus

TexHUYecKkasi XxapakTepucTuka

3HaueHue

HanpsixeHvne nuTaHnsa NepeEMEHHOro Toka

~oTr100B pno242B,50 Iy

MoTpebnsaemas MOLIHOCTb

4B-A

3aluTa AaHHbIX

EEPROM, cernetoanektpnyeckas NVRAM

Tabnuya 1.3.5.2 - TexHU4YecKue xapakmepucmuKu UCMOYH

uKa numaHusi MaccugHO20 aHa0208020 dam4yuka

TexHn4Yeckas xapakTepucTuka 3HaveHue
Konu4ectBo MCTOYHMKOB 1 (npn ycnosuu 3akasa)
3Ha4YeHne BbIXOOHOro HanpshkeHus 24 B
3HayeHne ToKka Harpysku <25 mMA




1.3.6 Kopnyc. YcnoBusa akcnnyatauum

Tabnuya 1.3.6 - Yenosus akcrnyamauyuu

TexHU4YecKasa xapaktepucTuka

3HaveHune

Twun kopnyca

Kopnyc gns YTOMJIEHHOIO LWMTOBOIO MOHTaXxa

"abapuTHble pasmepsbl (BxLUXI)

48 mm x 96 MM x 106 Mm

MoHTaxHas rnybuHa

135 MM max

Bblpes Ha naHenu

45408 x 92+0.8 \y

Kpennexue kopnyca

B anekTpowmTax

TemnepaTypHbIn AnanasoH

-40°C ... +70 °C

KnnmaTunyeckoe ncnonHeHme

rpynna 4 no NOCT 22261, oTHocHTEeNbHas BNaXHOCTb A0
90% 6e3 koHaeHcauumu Bnaru (npy TemnepaTtype +30°C) B
3aKPbITbIX NOMELLEHUSIX MPWU OTCYTCTBUM B BO3AYXE MblNN,
arpeccuBHbIX MApoB U ra3oB

ATmocepHoe gasneHue

oT 84 no 106.7 klMa

Bubpauuns c vyactotoun go 60 'y c amnnutygon go 0,1 mm
MomelleHne 3aKpblTOe B3pblBO-, NoxapobesonacHoe
[MonoxeHne Npu MOHTaxe Jlioboe

CteneHb 3aWuTbl IP30

Macca < 0.25 kr

1.3.7 o cTonkocTn K MexaHudeckomy Bo3gencteuio uHamkatop WTM-100 oTBevaeT mcnonHeHuo 5

cornacHo FOCT 22261.

1.3.8 CpeaHee BpeMsi HapaboTKmM Ha OTKa3 C Y4ETOM TEXHUYECKOro 06CnyXMBaHWS, pernaMmeHTMpPOBaHHOMO

pyKOBOACTBOM MO 3KCMyaTaumu, - He MmeHee Yyem 100

000 yacos.

1.3.9 CpepgHee Bpemsi BoccTaHoBIeHUst pabotocnocobHoctn MTM-100 — He Gonee 4 4acos.
1.3.10 CpegHun cpok akcnnyaTtaumm — He meHee 10 ner.
1.3.11 CpegHun cpok xpaHeHus — 1 roa B ycnosusix no rpynne 1 FOCT 15150-69.

1.3.12 W3sonsauusa

gencreyowum 3HayeHem 500 B.

1.3.13 MwuHMManbHO [OMNYCTUMOE 3neKTpUYecKkoe COnpoTMBIEHME

anekTpuyecknx uenen MTM-100 oTHocuTenbHO Koprnyca u mexgy cobon npu
Temnepartype okpyxatollen cpegpl (20 £ 5) °C n oTHocuTENbHOW BnaxHocTu Bo3gyxa Ao 80% BblaepxkuBaeT B
Te4yeHUn 1 MUHYTbl OEWCTBUE WCMbITAaTENbHOMO HanpshkeHWs cuHycoupanbHow dopmbl Yactoton (50 + 1) My ¢

nsondaumm - npu

okpyxatower cpeabl (20 + 5) °C u oTHocMTENBHON BriaxHOCTH Bo3ayxa Ao 80% coctaBnsieT He meHee 20 MOMm.

1.4 CpeACTBa U3mMepeHuns, MHCTPyMEeHT U NPpUHaaNexxXHOCTU

MepeyeHb NpMHaANEXHOCTEN, KOTOpPble HEOOXOANMbI ANS KOHTPONS, PerynmpoBaHus, BbIMONHEHNs paboT

Nno TEXHUYECKOMY 0BCNYXMBaHWIO MHAUKaTOpa, npuBeaeHbl B Tabnuue 1.4 (cornacHo ACTY TOCT 2.610).

Tabnuya 1.4 - lNepeyeHb cpedcme usMepeHuUsi, UHCmpyMeHma u npuHadnexxHocmed, Komopbie Heobxo0umbl npu obcyxusaHuu

uHOukamopa UTM-100

HanmeHoBaHve cpeacTs namepeHus,
MHCTPpYMEHTa U NPUHaZNEXHOCTEN

HasHnayeHune

1 BonbTmeTp yHuBepcanbHbin W300

I/IamepeHme BbIXOOHOIO CUrHana U KOHTpPOIb Hanps>XXeHnq
NNTaHNA

2 MarasuH conpoTtusnexun P4831

3ajartyvk curHana

3 AndbdepeHumnanbHbii BonbTmeTp B1-12

3agartyvk curHana m n3mMmepeHne BbIXogHOro cCurHana

4 MeraommeTp $4108

VI3amepeHne conpoTnBEHNsI M30MaLMn

5 MHUET MegULINHCKNIA

[poBepka KayecTBa MOHTaXxa

6 OTBépTKa

Pasbopka kopnyca

7 Markas 653b

QuucTKa OT NbINn U rpasun

1.5 MapkupoBKa 1 ynakoBka

1.5.1 MapkupoBka MHAMKaTopa BbinonHeHa cornacHo TOCT 26828 Ha Tabnuuke ¢ pasMepamu CorfacHo

[OCT 12971, koTOpas KpenuTcs Ha ThifIbHOM CTOPOHE Kopnyca usaenusi.

1.5.2 Mnom6upoBaHue WHAMKaTOpPa NPEeAnPUATUEM-U3rOTOBUTENEM MPWU BbIMYCKE W3 MPOU3BOACTBA HE

npeaycMOTPEHO.

1.5.3 YnakoBka nHgukatopa cooteeTcTByeT TpeboBaHuam FOCT 23170.

1.5.4 |/|H,EI,VIKaTOp B COOTBETCTBMMN C KOMMIIEKTOM MNOCTABKM yNaKoOBaH COrMacHO 4yepTeXamM npeanpuatud-

N3roToBUTENA.

Temneparype
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2 HasHayeHue. PyHKUNOHANbHbIE BO3MOXHOCTU

Cmpykmypa uHOukamopa MUTM-100 nocpedcmeom KoHghu2ypayuu moxem 6bimb
u3MeHeHa makum ob6pa3om, 4mo Mo2ym 6bimb peweHbl ciedyroujue 3adaqvu aemomMamu3ayuu:

v amepuTenb-nHamMkaTop 04HOroO NapameTpa ¢ curHanusauuen MyuHuMymMa u Makcumyma

v YCTpPOWCTBO CUrHan13auum, AByXno3MLMOHHOIO yNpaBneHns

v CncteMbl LMdpOBOA MHAUKALIMKM TEXHONOMMYECKUX NapaMeTpoB

BHyTpeHHsI8 nporpammHas namats nHaukatopa MTM-100 copoepxuT 60MbLUOe KONMMYECTBO CTaHOAPTHbIX
yHKUNIA HEOOXOAMMBIX ANst YNpaBneHUst TEXHONOMMYECKMMM MpoLeccaMmn 1 peleHns 6oMnbLUMHCTBA MHXXEHEPHbIX
NpVKNagHblx 3afa4y, HanpyuMep, Taknx Kak:

® CpaBHeHVe pesynbTaTa MpeobpasoBaHWs C yCTaBKaMuM MUHMMYM W MakKCUMyM, W CUrHanmsauuio
OTKIMOHEHWUNA,

e nporpaMmMHast kanubposka kaHana no BHeLHeMy 06pa3LL0BOMY MCTOYHUKY aHanoroBoro curHana,

e Lundposas punbTpaumns (ans ocnabnenns BIUSHUS NPOMBbILLINEHHBLIX MOMEX),

® KyCOYHO-NIMHENHast MHTepnonAums BXoAHOro curHana no 20-Tv Toukam,

e MacluTabmpoBaHue LKarnbl N3MepsieMoro napameTpa,

® KOHPUrypmpoBaHme fnoruku paboTbl BbIXOQHOTO AUCKPETHOIO YCTPONCTBA,

® peTpaHCMMCCUS BXOAHOIO aHanoroBoro napameTpa Ha aHaroroBbIvi BbIXo YCTPOUCTBA (B Clyyae 3akasa
onummn aHanorosoro Beixoga AO) 1 MHoroe ap.

Wngunkatop MTM-100 koHdurypmpyeTcs npy nomowm nepeaHen naHenu npubopa nnm yepes nHTepdenc
RS-485 (npotokon ModBus).
MapameTpsbl KoHPUrypaumm nngmnkatopa MTM-100 coxpaHsitoTCa B SHEProHe3aBMCMMON NaMsTU.

3 KoHCTpyKUua nHankaTopa n npuHUMn paboTbl

3.1 KoHCTpyKUMA nHAnKaTopa

Ha nepepgHev naHenu nHgmnkatopa pasMeLLeHbl:

- Undpposon aucnnewn,

- MHankaTtopbl yctaBok MIN-MAX TexHonormyeckomn curHanusaumm,
- NHavkaTop COCTOSIHNS QUCKPETHOrO BbIXOAA,

- MHpukaTtop paboTbl nHTEpdeica,

- KnaBuwwn nporpammunpoBaHums.

Ha 3agHein naHenu nHgvkaTopa pasmeLleHbl NPY>XUHHbIE pa3beM-KNneMMbl ONA BHELLWHUX COeaUHEHNI.

MamepeHHoe
3HauyeHve MHavkaTopsl
BXOZIHOrO TexHomnornyeckom
napameTpa CUrHanmusaumm
WHpukaTop
paboThbl
nHTepdeinca Knasuum
nporpaMMMpoBaH1s
WHpmkaTop @"r O«
COCTOSAAHUA A MIKPOA
OVCKPETHOrO
BbIxO4a

PucyHok 3.1 - BHewHut sud uHdukamopa NTM-100

3.2 HasHaueHue uudpoBoro gucnnes
Lincdoposon gucnnen nepeaHen naHenun nHgmkatopa NTM-100 B pexxume PABOTA nHavumpyeT 3HavyeHune
N3MepSIEMON BENUYUHBI.
B pexume KOHOUTYPUPOBAHWE wumndpoBon aucnnen uvHAMUMpyeT YpOBEHb KOHUrypauuu, 3aTem
HOMEp MyHKTa MEHH0, 3aTeM, Murasi, 3Ha4yeHne napameTpa BbIOPAHHOTO MyHKTa MEHIO.

3.3 HasHauyeHue cBeTOANOAHBIX UHANKATOPOB

e UHaukaTop A CeeTtutcs, ecnu 3HadeHue M3MepSEMO BENUYMHbI MpPEeBbIWAET 3HayYeHWe YCTaBKy
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curHanmsaumm otknoHeHuss MAX.

e UHgukatop V¥ CBeTuTCsl, €eCcnM 3Ha4YeHUe W3MEepsieMOW  BENUYMHbI  MEHbLUE 3HAYEHUS  YCTaBKM
curHanusauumn oTknoHexmst MIN.

e NHaunkaTtop K1 CBeTutcs, ecnu BKOYEH ANCKpeTHBIN Bbixog DO.

e UnaukaTop IHT MwuraeT, ecnu nponucxoauT nepegaya AaHHbIX N0 MHTEPEENCHOMY KaHany CBA3M.
3.4 Ha3zHauyeHue KnaBuLl

e KnaBuwa [A] Knasvwa "Bonbwe". [pn Kaxxgom HaxaTun 3TOW KnaBuLIWM OCYLLLECTBNSAETCS YyBenuyeHue
3HayeHuss un3MeHAeMoro napametpa. [lpy yaepXvBaHuUM 3TOW KNaBULLM B  HaXXaTOM
MONOXEHUN YBENUYEHNE 3HAYEHNS NPONCXOANT HEMPEPBIBHO.

e KnaBuwa [V] Knasvwa "MeHbLe". [pn KaXaom HaxaTum 3TOW KnaBWULLKM OCYLLECTBASETCA YMeHbLUeHue
3HavyeHns u3MeHsemoro napametpa. [lpu yaepxuBaHuM ITOW KMaBULWIM B HaXaTom
MOMOXEHUN yMEeHbLLIEHNEe 3Ha4YEHUS MPOUCXOOUT HENPEPBLIBHO.

e KnaBuwa [O] KnaBuwa npegHasHadyeHa AN Bbl3oBa MEHK KOHUrypauum, Ans noaTBepXAeHusi
BbINOMHAEMbIX [ENCTBMIM WNU onepaumMit U Ana d¢uKcauMm BBOAUMBLIX 3HaYeHUN.

Hanpumep, noaTBepxaeHVWe Bxoda B PEXWUM KOH(Urypauuu, dukcauus BBeOeHHOro
3HaYeHMs U3MeHAeMoro napameTpa 1 T.4.

3.5 CTpykTypHasa cxema uHaukatopa UTM-100

Al - BXxoaHOW namepsiembln 1 MaHens nHankauum un
KOHTPONUpYyeMblii napameTp KnasuaTtypbl

MUKPO- g
KOHTPOMNEP: [/} Fonammcn =

J Z - anroputm o6paboTkn

BXOAHOrO curHana; '8 DO - AuCKpeTHbI BbIXOA

TemnepatypHas KOppeKuus
XOroAHOro cnasi Tepmonap

{I’Imane ~220B

PaGotaet no 3apaHHoi
nonb3oBarenem noruke paéots!

- KOHUrypauus
U3MepuTenbHOro KaHana;

MocnegosartenbHbin MHTEpdenc : - uncbposasi obpabotka :
RS-485: koHurypuposaxue, npuem- <€———| [aHHbIX % G - UCTOYHWK NUTAHUA NACCUBHOTO

nepeaaya koMaH v faiHbIX H QaHanoroBoro garyuka

S\ W

Ne 0

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa NTM-100

3.6 PyHKUMOHanNbHaA cxema uHaukatopa UTM-100

Onuws
Moayne
ceresoro obmeHa

®o oBaren
PMUD b AO

———
: aHanorosoro BbixoAa

Bnok

Al Bnok Hopmanusauuu PV onepaTuBHOro 4 —
1 macwtabuposanus ynpaenesus u : flchieckii nox
Sondi i - YcTPOVCTEO DO
rypaumm CpaBHeHus,

- curHanuaatop

O
PucyHok 3.3 - @yHKyuoHanbHas cxema uHoukamopa UTM-100
3.7 MpuHUMn paboTtbl HankaTopa UTM-100
3.7.1 NpuHUMN paboTbl 6110Kka 06paboTKM aHaNoroBoro Bxoaa

K nhankatopy MTM-100 MOXHO NOAKMIOYMTL OOUH aHANOroBbI BXOAHOW CUrHar, KoTopbli npeobpasyeTcs
B uMdpoByo dopMy 1 obpabaTtbiBaeTcs 61OkOM HOpMmanu3aumMm 1 maclutabupoBaHus. Ha pucyHke 3.4 nokasaHa
cxema 06paboTkM aHanoroBoro BXoaa.

Ha puicyHke npuHSTHI criegyowmne 0603HaYeHns:

1. ®unbTp UMNYNbLCHbLIX MOMeX. Vcnonb3yeTcs AN NogaBreHus MMNynbCHbiX nomex. Onpegensetcs
napameTtpom AIN1.05 «MakcumanbHas AnuTenbHOCTb MMMYNbCHOW NoMexuy. Ecrv B kakoM nnmbo umkne namepeHus
TEXHOSOrM4YecKkoro napameTpa obHapyXeHO ero n3mMeHeHve, To npegnonaraeTcs BO3MOXHOCTb AENCTBUS NMOMEXU U
BbIXOAHOW curHan cdpopmupyetcss (C  y4eTOM  YCPEeAHEHWS U3MEPUTENbHbLIX 3HA4YeHWn) MO  UCTEeYeHUU
YCTaHOBIEHHOTO BpEeMeHW [AnuTenbHOCTM nomexu. PaboTta paHHOro unbTpa BHOCUT — AOMNOMHUTENBHOE
TpaHCNOPTHOE 3anasfblBaHWe B CUCTEMY perynmpoBaHus, KOTOpoe paBHO BenuyuHe napameTpa «MakcumarnbHas
ANUTENBHOCTb UMMYNbCHOM NoMexu». [1o3ToMy Bcerga Hy>KHO CTPEMUTLCH MUHUMU3NPOBAaTL AaHHbIN napameTp.
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2. Moaynb Hopmanusauuu curHana. Moaynb HopmanuayeT BXOOHOW aHanorosbi curHan. BakHown
byHKUMEN LAHHOTO MOAYNsl eCTb KOHTPOMb OOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana Ha
10% 3a AmanasoH, KOTOpbI YCTaHaBMNMBaETCst NpU KanMbpoBKe MHAMKATOpPa, MOAYSb NOCbINAeT cUrHan nHaukaTopy
O HEeJOCTOBEPHOCTM AaHHbIX B KaHarne. [py 3TOM ecnu curHan Huxe guana3oHa U3MeHeHus Ha undpoBom aucnnee
roput Erri, npn npeBblleHnn gaHHOro AmanasoHa Ha umdposom aucnnee roput ErrH. B oBoux crnyyasx
reHepupyeTcs cobblTve «pa3pbiB NIMHUN CBA3M C AATYUKOMY.

3. MapameTpbl kanubpoBku. Onpegenatotca napametpamn CLI.00 «KanubpoBka HayanbHOro 3Ha4eHus
wkansl aHanorosoro Bxoga» u CLL01 «KanubpoBka KOHEYHOro 3HayeHus1 LWKanbl aHanoroBoro BXo4ay.
OnpenensaT TOYHOCTb KaHarna u MeHsIIOTCA Npu 3aMeHe AaTyuka Unu nepexone Ha Apyron Tun gaTtyvka.

4. 3KcnoHeHuManbHbIn unbTp. PUNLTP UCNOnb3yeTCA Ana MNOAABMAEHUA MNoMeX, a Tawkke Ansg
nogaeneHuns «apebesra» uHAMKauMM (4acTblX W3MEHEHWA MNOKa3aHus MHOUKaTopa u3-3a kornebaHui BXOAHOro
napameTpa). Onpeaensetca napametpom AIN1.04 «lMocTosHHas BpemeHn undpoBoro unbTpay.

5. Moaynb macwrtabupoBaHMsa curHana. Mogynb nvMHeapusyeT M MacliTabupyeT BXOOALMIA CUrHan
cornacHo 3afaHHoOW Monb3oBaTenemM HOMUHAIbHOW CTaTUYECKOW XapaKTEPUCTUKM AaTyuka, KOTOPbIA MOAKIOYEH K
naHHomy Bxoay. VmeHHO B aTOM Mopayne BbiGMpaeTcs TN MOAKIOYMEHHOro K KaHany gartyvka. [onb3oBaTenb
nMeeT BO3MOXHOCTb NMHeapu3oBaTb CUrHan no cO6CTBEHHOW KPMBOWM NuHeapusaumu.

6. Tabnuua koopauHaT nuHeapusauum curHana. [aHHaa Tabnuua onpegensieT KOOpAMHaThI
nonb3oBaTeNnbCKON NMHeapusaumny, napameTpbl KOTOPOW 3a4atoTcs Ha ypoBHe koHdurypaumm LNX n LNY.

7. Moaynb KoppeKkuMu aHanorosoro Bxopa. B aTom mogyne curHan, npeobpasoBaHHbI B NpeablayLumX
6riokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HaveHre. 3HayeHne KoppekUmMn CyMmMupyeTcs ¢
BXOAHbIM CUIHaNOM WK BbIYUTAETCA OT BXOAHOIO CUrHana, B 3aBUCUMOCTU OT 3HaKa ko3hdULMEHTa KOPPEKLIMU.

MpumevaHus:

1. MNpw BbIGOPE TMNa AaTyMKa C 3a4aHHbLIM AManasoHOM U3MepPEeHUs (TEPMOCONPOTUBIIEHNS N TepMOonapsl),
B moayne macwrtabuposaHua napameTpbl AIN1.01 1 AIN1.02 ycTtaHaBnvBalTCs aBTOMaTUYECKU U U3MEHEHNE UX
3abnoknpoBaHo.

2. Mpu nHTepdencHoM BBOAE M3MEPAEMOro NnapameTpa HaCTPONKM MOAy st HopManusaumm n unbTPoB He
MMeIOT CMbICNa, Tak Kak curHan no uHTepdericy nepegaercsa cpasy B MoAdyfb MacuTabrupoBaHusa curHana.

- - - - -7~ o T T T T T ; _____ 1
| OuAbMP UMMYALCHBIX Modyns Hopmanusayuu OKCroHeHYuanbH.Il I 0001 |Modyns I
nomex cueHana ¢punemp | macwmabupogaHus |
| 1 2 4 | |cuenana I
AI 1 | T 1009‘— 1 | == ‘ Modyns koppexyuu |
— -= |  ananozosozo exoda
Cuenan| S ) Tp+1 TE== | 7|
cAUM | O e | . | lpy1
| AIN1.05 AIN1.01,02  Tabnuya koopduxam B ~ }
| Eaaff:g;’%';’f:' NUHeapU3ayuL cuzHana } - | Tex.ed
Y s |
: — -z | COR1.01 |
| | 0017 } |
I 1z || TBP (A1) | I
l CLI7.00.07 LNX1.00-19, LNY1.00-19 | ‘ I
| B s |
_________________________________ -

PucyHok 3.4 — briok-cxema 0bpabomku aHarn0208020 8xoda
3.7.2 JlnHeapu3auusa aHanoroBbIX BXOA0OB
PyHKUNS NMHeapm3auun BbINOMHAETCA (OYHKUMOHAmNbHLIM GIIOKOM HOpManu3aumm M MacluTabupoBaHus.
JInHeapmsaumss [aeT BO3MOXHOCTb peanbHOro (OuM3M4eckoro npeacTaBfieHUst  HEMUMHENHbIX  U3MepsieMblX

napameTpoB.

* C nomouwbio fluHeapu3ayuu MOXHO pou3eodums npeobpas3ogaHue U3MEPEHHO20 3HavyeHUsi OOHOU
¢pusuyeckol eenuyuHbl 8 Opyayro, Harpumep, Mempsb! 8 JUMPbI.

Mpy MHOUKaLMN NMHEapU30BaHHOW BENMYMHbLI, ONPEAENsOWMMIN NapaMeTpamMmn ABMSIOTCS HavanbHoe U
KOHEYHOEe 3HayeHue Lwkanbl (NPOLEHTHOe OTHOLWIEHVME K AManasoHy M3MEpPeHWs), MONOXeHWe AeunmarnbHOro
pasgenuTens, a Takke OKBUOUCTAHTHbIE OMOpHble TOYKM nuHeapu3auun. KpuBas nuHeapusaumm uMmeeT
«MPEenoMneHns» B ONOPHbIX TOYKaX.

3.7.2.1 NMapameTpbl NUHeapu3auum
MapameTpbl NMHeapu3aunm OyHKLMOHaNbHOro 6rioka HopManusaumMm MaclTabupoBaHus creayoLme:

KoHdpuzypayus hyHKkyuoHanbHo20 6110Kka

AIN1.00 = 0009 - Tun wkansl - IMHeapu3oBaHHas
AIN1.06 - KonnyecTtso y4acTkoB nMHeapusaumm
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Abcuucchbl OMOPHbLIX MOYeK JIuUHeapu3auyuu

LNX1.00 Abcuuncca HavanbHOro 3HavyeHus (B % OT BXOOHOrO curHana)
LNX1.01 A6cuumcca 01-ro yyactka
LNX1.02 A6cuumcca 02-ro yyactka
LNX1 .18 Abcuuncca 18-ro yyacTka
LNX1.19 Abcumucca 19-ro yyactka

OanHaITTbI OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00 OpavHaTa Ha4yanbHOro 3Ha4yeHus (curHan B Tex. eq. ot -9999 no 9999)
LNY1.01 OppauHata 01-ro yyactka
LNY1.02 OppauHata 02-ro yyactka
I._'l.\l'\.(.1.18 OpauvHata 18-ro yyacTtka
LNY1.19 OpawnHaTa 19-ro yyacTka

3.7.2.2 OnpepeneHune onopHbIX TOYEK NUHeapusaunm

3.7.2.2.1 OnpederneHue Konuyecmea y4acmkos iuHeapusayuu

Mocne onpegeneHuss HEOOXOAMMOroO KONMMYecTBa Y4YacTKOB NMHeapu3aumm Heobxoaumo 3agaTtb ero B
napameTpe AIN1.06.

Bbibop HeobxoouMOro Konm4ecTsa y4acTKOB NMHeapusauum npom3BoauTcs u3 coobpaxeHus obecneyeHuns
Heo6X0aAMMON TOYHOCTU N3MEPEHUS.

3.7.2.2.2 OnpederneHue 3Ha4yeHUll OMOPHbIX MOYEK TUHeapu3ayuu

[na kaxxgoro 3HavyeHUs MHAMUUMPYEMOro BXOAHOro curHana Yi (B TEXHUYECKMX eguHuuax ot MuHyc 9999
o 9999) BbIYMCAMTL COOTBETCTBYIOLLYIO (PU3MYECKYIO BENUYMHY W3 COOTBETCTBYIOLUMX (PYHKUMOHAmNbHbIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm n3 COOTBETCTBYIOLWLEN KpuBOW (Mpu
Heo6XoAMMOCTN WMHTEPMNOoNMpoBaTh) U 3afaTb 3HAYeHWe ONA COOTBETCTBYIOLLEW OMOPHON BENUYMHBI BXOOHOIO
dumsuyeckoro curHana Xi (B %, ot 00,00% po 99,99%).

3.7.2.3 Mpumepbl NMHeapu3aLmm CUrHanoB

Mpumep 1. JNluHeapusauumsa curHana, nogaBaemMoro Ha PyHKLUMOHaNbHbIA 610K

HOpManusauum n maclwtabupoBaHus, NnpeacTaBreHHasa rpadmyeckmn (Kpusomn)

KoHopueypupyembie napamempsbli:

AIN1.00 = 0002
AIN1.06 = 0003

LNX1.00 = 00.00
LNX1.01 = 20.00
LNX1.02 = 60.00
LNX1.03 = 99.99

LNY1.00 = 000.0
LNY1.01 = 350.0
LNY1.02 = 750.0
LNY1.03 =999.9

Y, °C  Wnanumpyemoe snaueHne PeanbHas xapaKTepucTuka, NuHeapuaoBaHHas
5 A B TexHudeckux epuHMuax peAcTaBneHHan rpaguqecku apakTepucTUka
pAUHaTa NSRRI AT
3-ro yyacrka 999.9
oo wcmrin e uicaa e o o 5 e LT 9 3-a
750.0 [~ Opaunara y4acToK
2-r0 y4acTka
2-n
Opaunara y4acTok
1-r<‘)J y4actka 350.0mnmemns
L 100%
i ! BxogHorc
- P
yMACTOK Abcumcca . A6cuucca A6cuucca | CvrHana
. 1-ro yyactka :/Z-ro y4acrtka 3-ro yuacrxv
f f >
HauansHoe 20.00 60.00 99.99 X, %

3HaueHue

PucyHok 3.5 — lpachuk nuHeapu3oe8aHHO20 cueHana
3.7.3 NMpuHUMN chopMupoBaHUA aHaNoroBoro Bbixoaa

Wngukatop UTM-100 nmeeT oanH aHanoroBkIi Bbixos (Mpy YCroBuM 3akasa), KoTopbii paboTaeT B pexunme
peTpaHcMuccum (Mpamas nepegada ¢ macliTabupoBaHneM) BXOAHOMO CUMrHana Ha BbIXOA.

B pexume peTpaHCMUCCUM BbLIXOAHOW aHaroroBbi CUrHam noBTOPSAET uaMepsemyo BenuduHy PV, korga
napameTp AIN1.01=A0T.02 n AIN.02=A0T.03.

B pexvme maclitabupoBaHus BbIXOAHOW aHanorosbli curHan ByaeT chopmypoBaH B 3aBMCUMMOCTU OT
napameTtpoB AOT.02 n AOT.03 kak n3obpaxeHo Ha pucyHke 3.6.
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McTouHmK Bnok
aHanoroBoro curHana obpabotkn AO Bobixog AO

100%.

Tex.ed. % pwanazoHa AQ

0%

PucyHok 3.6 — Paboma b1ioka aHano208020 8bi800a 8 pexume pempaHcMmuccuu

3.7.4 MpuHUMN paboTbl AUCKPETHOrO BbixoAa

OuckpeTHbin Bbixog DO gaensetca cBobogHO-NporpaMMupyeMbiM, TO €CTb MOXET BbIMOMHATL PasnuyHyo
noruky paboTbl.

MpuHUMN paboTbl Mornyeckoro ycTponcTBa MokasaH Ha pucyHke 3.7. [Ona auckpeTtHoro Beixoga DO1
3agaHa norvika pabotbl - 8 30He MIN-MAX. To ecTb Ha Bbixoge hopMupyeTcs nornyeckas eauHnLa, koraa BXOL4HOM
curHan Haxoautcsa mexay yctaskamu MIN n MAX. 3HaueHne aTuX yCTaBOK yCTaHaBMMBAETCS B NyHKTax MeHwo 03 n
04.

BbIxogHOM curHan Nnorm4eckoro yCTpomcTea MOXeET ObiTb CTAaTUYECKMM UMW UMMYMbCHBIM (AMHAMUYECKUM)
C 3apaHHoOW AnvHoOW wmMmnyneca. [Mpu cTaTMyeckoM BLIXOOHOM CWUrHame nornyeckoe YCTPOWCTBO hopmMmupyeT
FNIOrMYECKY0 eAMHMLY Ha MPOTSXXEHUM BpeMeHW, Korga napameTp BXOAMT B 30HY 3afaHHyH norvky pabotsl. [pu
UMMYNbCHOM BBLIXOAHOM CWUrHane AfinHa BbIXOAHOTO MMMNynbca 3afjaetcs B nyHKTe MeHw 02. Ha pucyHke 3.7
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvMBKOM CO BpEMEHEM ANUTENBHOCTU nMnynbca T.

Bbixog noruyeckoro yctponctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIA (DOPMUPYET COCTOSIHNE
pene BbIKI1/BKI1. Takke 3HayeHWe BbiIxo4a NOrMYECKOro yCTPOMCTBA 3anuncbiBaeTcs B peructp 4 (cm. Tabn. B.1).

TNoruyeckoe yctponicTtso 1

CpaBHeHue BxoAHoOro curiana ¢ ycraskamm MIN-MAX DO1

02. H=MAX
03.HS=HIST

01. L=MIN

I -

04.TM=T - - t

PucyHok 3.7 — @yHKyuoHarnbHas cxema ripuHyuna pabomsi DO & pexxume Komnapamopa

4 Acnonb30oBaHue nNo Ha3zHa4vYeHuro

4.1 dkcnnyaTauMoHHbIe OrpaHUYeHUA NPU UCNONb30BaHMU MHAUKaTOpa

411 MecTto yctaHoBkn nHaukatopa NTM-100 gomkHO OTBeYaThb CrieayloLwum yCIoBUSM:

- obecneunBaTb YAOOHbIE YCNOBUSA AN 00CNYXMBAHNS U JEMOHTAXa;

- Temrnepatypa W OTHOCUTENbHas BMaXHOCTb OKpYXaloLlero BO3Agyxa [AOJPKHa COOTBETCTBOBATH
TpeboBaHUSIM KNMMaTUYECKOrO UCNONHEHUsT Npubopa;

- OKpyXawLlas cpefia He JOoMmKHa CoaepaTb TOKOMPOBOASALLMX NPUMECEN, a Takke NpUMecen, KoTopble
BbI3bIBAOT KOPPO3uto AeTanen npubopa;

- HaMpPsKEHHOCTb MarHUTHbLIX MOMNEW, BbI3BaHHbLIX BHELLUHUMW UCTOYHUKAMW NEPEMEHHOIO Toka Yactoton 50
"4 MnK BbI3BaHHBIX BHELUHUMW UCTOYHUKaMM NOCTOAHHOIO TOKa, He AormkHa npesbiwaTtb 400 A/wm;

- NapamMeTpbl BUOpaLmmn AOSMKHBI COOTBETCTBOBATL UCMNonHeHuo 5 cornacHo TOCT 22261.

4.1.2  Tpw akcnnyataumv nHAMKaTopa Heob6X0AMMO UCKIIOUYNTD:
- nonagaHve TOKONPOBOASALLEN NbIW UK XUAKOCTU BHYTPb Npnbopa;
- HanM4me NOCTOPOHHMX NpeaMeToB BONM3N npmbopa, yXyaLwatowmx ero eCTeCTBEHHOE OXnaxaeHue.

4.1.3 Bo Bpemsa akcnnyaTauuM Heob6xoauMO creauTb 3a TeM, YToGbl NMoAcCOedVHEHHblE K Mpubopy
MPOBOAA HE MepernambIBanyvCb B MECTAX KOHTaKTa C KNMEMMamm1 U HE UMENV NOBPEXAEHWA N30NALUM.
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4.2 NoaroToBKa MHAMKaTopa K UCNONb30BaHUIO
421 OcBoboauTe MHOMKATOP OT YNaKOBKM.

4.2.2 Mepen Hayanom MoOHTaxa npubopa HEeOOXOAMMO BLIMOMHUTE BHELWHUA OcMOTp. [lpu 3TOM
06paTnTb 0cO6EHHOE BHMUMAHME Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKM U OTCYTCTBME MEXaHUYECKNX NOBPEXAEHUNA.

4.2.3 BHUMAHME!!! Mpu nogknioyeHun uHankatopa WTM-100 cobrniogate ykasaHus Mep
6e3onacHocTy pasgena 6.2 HacToALWEN MHCTPYKLUK.

424 KabenbHble cBs3n, coeguHswowme wuHamkatop WTM-100, noakniovatroTcss 4vepes  KieMmbl
CcoeaMHUTENbHbIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  gencTtBylowmx "lpaBun  ycTponcTBa
3NeKTPoyCTaHOBOK".

4.2.5 MopkntoyeHne BxoaoB-BbIxoAoB k nHaukatopy MTM-100 npon3BoaaT B COOTBETCTBUM CO CXeMaMm
BHELLUHMUX COeAMHEHWI, NPpUBEAEHHbIX B NpunoxexHun b.

4.2.6 [pn NOAKMIOYEHUN NUHUIA CBA3M K BXOOHBIM W BbIXOAHBIM KrEMMam MnpUHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSHUA HaBEAEHHbIX LUYMOB: UCMO/b3ylUme BXOAHblE W (MNU) BbIXOAHbIE LUYMONOAABRsHOLME
dunbTpbl ANA MHAMKaTopa (B T.4. CETEBble), Liymonogaensowme unbTpbl ANs nepudepUiiHbIX YCTPOMWCTB,
ncnonb3ynTe BHyTPeHHUE LUndpoBble OUNbTPbl aHaNoroBbIX BXo4oB uHankatopa NTM-100.

427 He ponyckaeTca o00beamHATb B OAHOM Kabene (kryTe) uenu, no KOTOpbIM nNepedarTcs
aHanoroBble, MHTEPMENCHbIE CUrHamNbl U CUNBHOTOYHBIE CUrHAsbHbIE MMM CUMbHOTOYHbIE CUMoBble uenu. [Ona
YMEHbLUEHUSA HaBEOEHHOTO Lyma OTAENUTE NNHUM BbICOKOTO HanpsXXeHWs UNu NMHWK, NPOBOASLLME 3HAYMTENbHbIE
TOKW, OT OPYrMX NUHWUIA, a Takke m3beravite napannenbHOro nnv obLero NOAKMYEHUS C NIMHUAMU NMUTaHUS Npu
NOAKITIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumocTb 3KpaHMpoBaHus kabenewn, No KOTOpbIM nepegaetcs MHOpMauumsi, 3aBUCUT OT
ONWHbI KabenbHbIX CBA3EM M OT YPOBHS MOMEX B 30He npoknagku kabens. Pekomengyetca ucnonb3oBaTb
nsonupyrowme Tpyoku, kaHanbl, TOTKM UM SKPAHMPOBAHHbIE JIMHUW.

429 [Ona obecneyeHus crabunbHom paboTbl oBopyAoBaHWA Konebanus HanpsXKeHUs M 4acToThbl
nuTatoLwern aNeKTpoceT AOMKHbI HAXOAUTLCA B Npeaenax TeXHNYecknx TpeboBaHuii, ykasaHHbIX B pasgene 1.3, a
ANs KaXgoro CoCTaBNSOLWEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM Mo akcnnyatauuu. [pu
HeobxoAMMOCTH, ANA HenpepbiBHbIX TEXHOMOMMYECKMX MPOLEeCccoB, AOMmKHa ObiTeb npedycMmoTpeHa 3awumta oT
OTKIIOYEHMS (MK BbIXOAa U3 CTPOS) CUCTEMbI NOAAYN INEKTPONUTAHNA — YCTaHOBKOW UCTOYHMKOB BecnepebonHoro
nUTaHus.

4.3 Pexxsum PABOTA

Mpubop nepexoauT B 3TOT peXmM BCAKUIA pas, Koraa BKMYaeTcs nutaHve. M3 aToro pexvma MOXHO
nepentu B pexxum KOHOUI'YPUPOBAHME.

B rnpouecce pa6ombl MOXHO OCYLIEeCTBNATb MOHUTOPWUHI, T.e. BU3yallbHO OTCrNexumBaTb WU3MepAeMyto
BEJIMYMHY BCEX KaHalnoB (TeKyLLI,VIe 3Ha‘-IEHVI$|). Kpome TOro, MOXHO OTCrexmBaTb Ha CBETOAMOAHLIX MHAMKATOpax
CUrHanbl TEXHONOMMYECKOM CUrHaNU3auumn npu NpeBbILLIEHNN BEPXHETO UM HUXKHErO NpeaenoB OTKIIOHEHMS. Tak xe
C nNomMoLlbo cBeToANOAHbIX MHONKATOPOB MOXHO HabntogaTtb 3a COCTOSAHMEM AONCKPETHbIX BbIXOO0B.

4.4 Pexum KOHOUT'YPUPOBAHUE

C nomowbio pexuma "KoHcurypupoBaHme" BBOAAT napameTpbl BXOAHbIX CUrHanoB, napameTpbl
CUrHanm3auumn OTKNOHEHWUW, NapameTpbl TUna yrnpasrieHus, napameTpbl ceTeBoro obMeHa, napameTpbl BbIXOO0B U
CMCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl MO rpynnam, Kaxgas U3 KOTOpbIX HasbiBaeTcsl "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHne (SneMeHT HacCTpPOWKM) B 3TUX YPOBHSX Ha3biBaeTca "napametpoM". [MapameTpbl, ucnonb3yemble B
unHagukatope WUTM-100, crpynnupoBaHbl B OecATb YPOBHEW W npeacTtaBneHbl Ha avarpamme (pucyHok 4.1).
HasHaueHwne ypoBHel koHdUrypauum ykasaHo B Tabnuvue 4.1.

Mepexon B pexum KoHUrypaumm n HacTpoek ocyuectensieTcs us pexunma PABOTA gnvTtenbHbiM, 6onee
3-X ceKkyHA, HaxaTveM KnasuLn [0].
Mocne aToro Ha UMdpPOBON ANCNIEl BbIBOAUTCS MEHIO BBOAA NApOns B BUAE MUrawoLwmx Lmdp: «0000».
C nomoLubto knasuw nporpammupoBaHus [A], [ V] Ha gucnnee BBecTy naponb «0002» n KpaTKOBPEMEHHO
HaXkaTb KnasuLly [0].
BHUMAHMUE!
Ecnu naponb BBeaeH He BepHO — uHAMKaTOp nepenget B pexum PAGOTA.
Ecnu naponb BBeAeH BepHO - To nHavkatop nepenget B pexum KOHOUTYPALINN.
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PucyHok 4.1 - Quagpamma yposHel KoHghuaypayuu u Hacmpoek
4.4.1 KondurypmpoBaHue npubopa

Mocne nepexopga B pexum koHdwurypaumm Ha aucnnee MNMAPAMETP 1 nossButca Ha3BaHuWe YPOBHS
KoHdpurypauum: Al...SAVE. BeibpaTb COOTBETCTBYHOLLMIA YPOBEHD knaBuliamu «3Had. A» n «3Ha4. ¥ ».

Mocne BbIGOpa HYXHOTO YPOBHSA HYXHO HaXaTb KpaTKOBpPEMEeHHO knaeuily noateepxaeHus [O]. Mocne
3TOro Ha AWcniee NosBUTCA HOMEep 1 Ha3BaHWe napameTpa.

BbibpaB Heobxogumbli napameTp knasuwamu [A], [V], 4N M3MeHeHMs 3HavyeHuss napameTpa
HeobX0aMMO CHOBA KPaTKOBPEMEHHO HaxaTk knasuuy [O].

Ha pucnnee B MuzawweM pexume yCTaHOBUTCA 3HaYeHVWe napameTpa BblOpPaHHOrO MyHKTa MEHHo:
Hanpumep, «0001».

C nomouwbto knasuw [A], [V], npy HeobxogumoOCTW, NMPOU3BECTM M3MEHEHME 3Ha4YeHWs BbIOGPaHHOro
napameTpa, kpaTKoBpeMeHHO HaxaTb knaeuily [O] — npubop cHoBa nepeiiaeT B pexum BoiGopa napameTpa.

C nomouybto knaeuw nporpammupoBaHns [A], [ V] ycTaHOBUTE crneayrowmn HeobXxoaMMbI ANS U3MEHEHUst
MYHKT MEHI0, U T.4. MOKa BCe HeobXxoanMble NapameTpbl Ha AaHHOM YPOBHE KOHurypauum He ByayT n3MeHeHbI.

Ons TOro 4ytobbl BEpHYTbCA K BbIOOPY YPOBHSA KOHMWrypaumu, Heobxogmmo HaxaTb W yaepxuBaTb B
TeyeHue 2 cekyHa knasuwy [O].

Hanee BbiGpaTb cregyloWWii ypoBeHb KOHAUrypauum, KOTOPbIA HYXHO W3MEHWTb, W MOBTOPUTb
BbILLEN3IOXeHHble onepaunn. W Tak oo Tex nop, noka He OyayT n3MeHeHbl BCE Hy>XHble napameTpbl.

Bei3BaTb ypoBeHb SAVE «5HuE» 1 coxpaHWUTb BCe U3MEHEHHbIE 3HAYEHNS B 9HEPTrOHE3aBUCUMON NaMATY.
[Mpn coxpaHeHWn nNapameTpoB B 3HEProHe3aBMCUMOWN MaMATM BbIXOQ U3 pexuma KOHuUrypauum ocyLlecTBnsieTcs
aBTOMaTMYeCKU.

Ecnn u3meHeHHble napameTpbl He HYXXHO COXpaHsATb B 3HEpProHe3aBMCMMOW MamaTu (napameTpbl
COXPaHSATCA B ONEepPaTUBHOW NaMSTH), BBIXOA M3 pexuma KoHUrypaumm ocywecTBnaeTca AnvtenbHbim, 6onee 3-x
cekyHa, HaxaTuem knasuiwim [O] nnm no MctedeHnn BpeMeHN 2-X MUHYT.

4.4.2 HasHayeHune ypoBHen KoHdurypauum

Tabnuuya 4.1 - HazHadeHue u uHOUKayusi yposHel KOHuaypayuu

Ha3HauyeHue ypoBHs HasBaHue UHaukauusa

HacTponka napameTpoB aHanorosoro Bxoga AIN1 H 1 ,,
HacTponka napameTpoB aHanorosoro BbiIxoaa AOT H 0O t

; |
HacTpoinka napameTpoB AUCKPETHOrO BbIxoAa DO1 0 i
HacTpoika napameTpoB curHanmsaumm ALRM H L N
ABcumcehl ONOPHbIX TOYEK NHeapusaumm LNXA L i
aHanoroBoro BXoga mny I
OpanHaTbl ONOPHbLIX TOYEK NHeapu3aLmm LNY1 L n H ‘l
aHarorosoro Bxoga
Kann6poBka aHanorosoro Bxoaa CcLM1 E L ] ;
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[MpodomkeHue mabnuypl 4.1 - HasHadyeHue u uHOUKayusi yposHel KoHguaypayuu

Koppekuust aHanorosoro Bxoaa COR1 E_D r ;
Kanubposka aHanoroeoro Bbixoga AO CALO C H L D
OOwWwue cucTeMHble HaCTPONKK SYS 5 'j 5

CoxpaHeHne napameTpoB SAVE 5 H L E
3arpyska napameTpoB LOAD L 0 H D,

B ganbHenwem no TeKCTy pykoBOACTBa MAET ccbinka Ha napameTp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHne YPOBHA, a YY — Homep nyHkTa meHio (cM. npun. ).

4.4.3 PaspeweHne KoHcpuUrypupoBaHmMa wuHAUKatopa no cetu ModBus. 3anucb
napameTpoB B 3HEpProHe3aBUCMMYIO NaMsATb. 3arpys3ka napameTpoB U3 3HEpProHe3aBUCUMOWM
namsaTv

KoHdurypupoBaHne nHaukaTopa npousBOAMTCA Kak C NepefHern naHenu nHaukatopa, Tak u no npoTokony
ModBus (RTU) (B cnyyae 3aka3a onuuu uHTepdpeiica). Yepes nHTepdenc KoHpurypmpoBaHme npou3BOAMTCS C
NMoMoLLb0 NporpaMMHoro npunoxenns MUK-koHdurypaTop (pacnpocTpaHsieTcst 6ecnnaTHo).

Ons Toro 4tobbl n3bexaTb He CaHKUMOHUPOBAHHOIMO W3MEHEHWS MapameTpoB KOHdUurypauum 4yepes
WHTEPdENC CYyLLEeCTBYET ypo8eHb 3awjumbl AOCTYNa K peructpaMm kKoHdwurypauuu. 3anpetuTb unm paspelumTb
OOCTYN K 3TMM PerncTpamMm MOXHO C BEPXHErO YPOBHS, @ TAKKe B PEXMME KOHUrypauumn nHamkatopa.

4.4.3.1 PaspeweHune KoHdurypmposaHus no cetn ModBus

PaspelueHusa koHpurypmpoBaHms no cetn ModBus paspeluaeTca Ha BepXHEM YpOBHE 3anvCbio B PETUCTP
16 3HayeHus «1». Ecnu B aTom pernctpe HaxoguTcsa «0», TO KOHUIyprpoBaHWe Ha BEPXHEM YPOBHE 3arnpeLleHo.

C nepeagHel naHenu uWHAMKATOpa paspelleHMe MnporpaMMUPOBaHUST OCYLLECTBMSIETCS Ha YPOBHE
koHdpurypauum LOAD npu Bbibope napametpa LOAD.00=0001.

HeobxooMMO NOMHUTB, YTO MNOCne 3arpy3ku KOHUrypauum no ceTtn, HeobxoauMMo caenatb 3anvcb
napameTpoB B 3HEPro3aBNCMMON NaMATK.

4.4.3.2 3anucb napaMeTpPOB B 3HEProHe3aBMCUMYHO NaMATb

3anncb NnapaMeTpoB B 3HEProHE3aBMCUMYIO MaMATb 7pou380duUmcs criegyowmum obpasom:

1) npon3BecT MoaudUuKauno BCeX HEO6X0ANMbIX MAapPaMeTPOB.

2) ycTaHOBWTb 3Ha4eHne napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuuy [O].

4) Ha gncrninee MAPAMETP nosiBatcs cumBonbl "Su u”, ykasbiBas O TOM, YTO NPOMCXOAWUT onepauusi
3arn1cu B 3HEProHE3aBNCKMYHO NaMsAThb.

5) nocrne ykasaHHbIX onepauun bygoeTt npomsBedeHa 3anucb BCEX MOAMMUUMPOBAHHBLIX NapamMeTpoB B
3HeproHesaBMcumyto namsaTb. [ocne nposegeHus 3anucu napameTpoB Npubop nepengeT B pexum PABOTA. MNocne
3anuncu napameTp SAVE.O01 aBTomaTmnyeckm yctaHaBsnmeaeTcsi B 0000.

4.4.3.3 3arpy3ka napameTpoB U3 3HepPro3aBUCUMON NaMsTn

[ns 3arpy3ku napaMeTpoB HACTPOEK NONb3oBaTens Heobxoaumo:

1) ycTaHoBUTb 3Ha4YeHust napameTtpa LOAD.01=0001,

2) HaxaTb knasuuy [O],

3) Ha gucnnee MAPAMETP nosiBaTca cumBonsl " Ld u", ykasbiBas 0 TOM, Y4TO NpoOMCXoaWT onepauus
3arpy3ku Nonb30BaTENbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyeHbl BCe MONb30BaTenbCKMe HacTpoviku. lMocne 3arpysku
napameTtp LOAD.01 aBTomaTu4eckn yctaHaBnmsaetcs B 0000.

4.4.4 3arpy3ka 3aBOACKUX HAaCTPOEK MHAUKaTOpa

Ons 3arpy3ku napameTpoB HacCTPOWKW NPEAnpUSTUS U3roTOBMTENS (yCTaHOBKA 3aBOACKMX 3HAYEHWU MO
yMonyaHuio) Heobxoammo:

1) yctaHoBUTb 3HayeHus napameTpa LOAD.02=0001,

2) HaxaTb knaeuwy [O],

3) Ha gucnnee NMAPAMETP nosiBatca cumsonbl "Ld F", ykasbiBas o Tom, 4YTO mpoucxoguT onepauus
3arpys3ku 3aBOACKUX HACTPOEK.

4) nocrne ykasaHHbIX onepauuin GyayT 3arpy)keHbl BCe 3aBOACKME HACTponku. [locne 3arpysku napameTp
LOAD.02 aBTomaTunyeckn yctaHaenmaaetcs B 0000.

Heob6xo0umMo noMHUMb:

1) YTo Mocne 3arpy3kM HacTpoek Npu HeobxoAMMOCTM HEeOBGXOAMMO NPOWU3BECTM 3anvcb NapaMeTpoB B
3HEProHEe3aBUCUMMYHD NaMsiTb, B MPOTMBHOM Cryyae 3arpyXeHHasi uHdpopMauusi He OyadeT coxpaHeHa npu
OTKIMHOYEHUMN NMUTaHUS MHOWUKATOPA;

2) nocre 3arpy3ki 3aBOACKUX HACTPOEK, HACTPOMKK Nonb3oBaTens 6yayT NoTepsiHbl;
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3) ecnu 3anucb B MamsiTb HE NMPOM3BOAUMACb, TO MOCHE BbLIKMHOYEHWUS MUTaHUS, B MaMSTA OCTaHyTCs
CTapble HaCTPOMKH.
4) 3aBOACKME HACTPOWKM NOMNb30BaTENb U3MEHNUTL HE MOXET.

5 KannbpoBka aHanoroBbIX CUrHasioB npmoopa

KannbpoBka nHamkaTopa ocyLlecTBnsaeTcs:

e Ha 3aBopae-nsrotoBuTene npu BbiNycke UHAMKaTopa 13 Npon3BoACTBa
o [Tonb3oBaTenem TONbKO NPW NOArOTOBKE K NMOBEPKE (kanubpoBke).

BHumaHue.
UsmeHssmb mun damyuka Ons daHHo20 npubopa 8 ycrosusix nompebumersi Hernb3s MOCKOMbKY K rnpubopy
MOXHO MOOK/IDYamb MOJIbKO Mom mur cuaHarsna, Komopbil yKa3bigarsicsi 8 KOOe 3aka3a rnpu noKyrnke uHOukamopa

5.1 Kanu6poBka aHanoroeBoro Bxoga

5.1.1. Mopapok KanuGpPOBKM BXOAOB ANS MNOAKMIOYEHUS AATYMKOB C BbIXOAHLIM CUrHanom
NOCTOSIHHOrO TOKa

1) B pexvme koHdurypaumm yctaHosuTe napameTtp CLI1.00 " KanvbpoBka HavanbHOro 3HavyeHus curHana
nogaBaemMoro Ha nepBbii (PyHKUMOHanNbHBIM OMNoK Hopmanu3aummM u MacwTabupoBaHua ". [ogkniounTte K
aHanorosomy Bxoay Al nHoukatopa MTM-100 06pasuoBbifi UICTOYHUK MOCTOSIHHOTO TOKa UM YCTaHOBUTE BEMUYMHY
curHana pasHyto 0 MA (unm 4 MA) B 3aBMCMMOCTM OT TWMa BXOOHOrO CUrHamna kaHana, cooTeTcTBytoLyo 0%
AvanasoHa.

Bo3MoxHbI ABa BapuaHTa KanMbpoBku:

- py4YHas kannbpoBkKa ocyLLecTBnsaeTcs Haxumas knasvwu [A] nnu [ V] yctaHoBuTe Ha avcnnee 3HadeHune
Al B TexHu4yecknx egunuuax, cootsetcreytoee 0%. HaxaTb knasuwy [0].

- aBTOMaTUYeCKas OCYLLUECTBSAETCH: HaXXMUTe KrasuLly [0]; npu HaxkaTun codetaHus knasuw [A] + [V]
BKIIOYaETCA aBToMaTMyeckasi kKanmbpoBKka Hyns, YTO CONpoBOXAaeTcs muraHnem mHamkatopo “MIN”-“MAX”. Mpwn
mMurainm nHgukaTopos “MIN”-“MAX” HyXHO nogaTb Ha BXOA CWrHam KOTOPbI COOTBETCTBYET PEKOMEHLOBaHHOMY
Hayany wkanbl (cM.Tabn.5.1) u HaxaTb coyeTaHve knaBuw [A] + [V]. KoadbduumeHT kanubpoBku Hyns
rKCUpyeTCs aBTOMATUYECKM.

2) B pexume koHdurypauumn yctaHoBute napameTp CLI1.01 "KanubpoBka KOHEYHOro 3HayeHus curHana
nofaBaemoro Ha nepBbii (PyHKLMOHanbHbIA 610K HopManu3auuu 1 MaclTabrpoBaHus .

3) YctaHoBuTE BenuuMHy curHana pasHylo 5 MA (unu 20 MA) B 3aBNCMMOCTM OT MCMOMHEHWS KaHana,
cootBeTcTBytowyto 100% amanasdoHa. Haxumas knasvwwu [A] vinu [V] ycTtaHoBUTE Ha gucnnee 3HadeHve Al B
TeXHUYeckux eguHuLax, coorsetcreytoee 100%. HaxaTb knaBuwy [0].

4) Oina 6onee TouHOW KanMBpPOBKM KaHana NoBTOPUTE Onepauny HECKOSbKO pas.

Heo6x00uMO nOMHUMBL, 4TO MOCME MPOBEAEHUS KanuBpoBKM HeobXoauMO MPOM3BECTU  3anuch
napameTpoB B 3HEProHe3aBUCKHMYIO NamsTb, B NPOTUBHOM Cllyyae BBeAeHHasi MHopMaumus He GyaeT coxpaHeHa
NpyY OTKMIOYEHUN NUTAHUS UHAMKaTOPA.

3AMEYAHUA 110 OFEPALUSIM KAJINBPOBKU

B npouecce py4How kanunbposku He TpebyeTtca ToyHoro paseHcTBa curHanosB 0% wn 100% awanasoHa.
Hanpumep, MOXHO npoBoavTb kanubpoeky ans curHanoB 2% u 98% pAwanasoHa. BaxHo nuwb TO, 4TOGBI MO
LUMPOBOMY MHAMKATOPY YCTAHOBUTL 3HAYeHWEe, MaKkCMManbHO 6nmM3koe K YyCTaHOBMEHHOMY 3HAYEHWIO BXOOHOMO
curHana.

[na noBblWEHNs TOYHOCTU W3MEpPEeHWs] BXOAHbIX aHanoroBbiX CWrHamnoB AoMyckaeTcs KannbpoBky
Npov3BOAWTb ANs BCel Leny npeobpasoBaHusi cUrHana ¢ y4eTom BTOPUYHbIX MpeobpasoBaTenei CUrHanos.

Hanpumep, ana BxogHoW uenu: Odamyuk — npeobpasosamesnb — uHOukamop WTM-100 WCTOYHUK
06pasuoBoOro curHana noakmnioyaeTcs BMECTO AaTyvka, a onepaums kannbpoBKM BXOQHOTO CUrHana nponsBOAMTCS
Ha nHamkatope MTM-100.

5.1.2. Mopsaaok KanuGpPoBKKU BXOAOB ANA NOAKMIOYEHUA A4aTYNKOB TEPMOMETPOB CONPOTUBIEHUSA
lMopsidok kanubpoesku exo008 Os1s1 MOOKIIYEHUST damyuKo8 mepmMomempos corpomuesnieHusi TCM 50M:

1) B napameTpe koHdpurypauum AIN1.00 yctaHOBUTD:
Twvn paTymnka 0003
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[NonoxeHue geuMManbHOro pasgenurens, HWKHUA U BEPXHUA Npeden pasmaxa LKanbl ycTaHaBnmBaeTcs
aBTOMaTM4YeCKM COOTBETCTBEHHO Tabnuubl 5.1

2) MopkntoynTb MarasmH conpotmeneHnin MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapakTepucTvkamn He XyXe yKasaHHbIX) K Bxody Al BMecCTO MoaknYaemoro gartymka TepmonpeobpasosaTtens
COMPOTUBIIEHNS COMIACHO CXEME BHELLHWUX COeANHEHUN (CM. npunoxeHue b).

3) Ha marasuHe conpoTWBMNEHWIA YCTaHOBUTb 3HAYeHWe COMPOTMBIEHWS AN BbIGpaHHOro TuNa gatyuka
39,22 OM, COOTBETCTBYIOLLEE HAaYanbHOMY 3Hauenmno. HaxaTts knasuwy [O]. Cm. Tabnuuy 5.1.

4) B pexume KoHurypaumm yctaHoBuTb napameTtp CLI1.00 "KanubpoBka HayanbHOro 3HayeHust curHana
nogaBaemoro Ha nepsbl OYHKUMOHanNbHbI 6ok HopManusauum 1 maclwtabuposanus”. Haxumasa knasmwm [A]
unn [VY] yctaHoBMTE Ha UMPOBOM AMUCMNEe 3HaYeHWe, COOTBETCTBYHOLLEE Temrepatype Hadvana Lkanbsi npu
kanubposke "-50,0°C". HaxaTb knasuwy [O].

5) B pexume koHdurypaumm yctaHosuTb napametp CLI1.01 " Kannbposka kOHEYHOro 3HaveHus curHana
nogaBaemoro Ha nepBbl PyHKUMOHAmNbHbIN 610K HopManusauumn n maclwtabuposaHms ".

6) Ha MarasvHe conpoOTMBREHWUIA YCTaHOBUTE KOHEYHOE 3HAYEHWE COMPOTMBMEHMS Mpu KannbpoBke Ans
BblGpaHHOro Tuna gatynka 92,77 Om.

7) Haxumas knasuwm [A] wnu [V] ycTaHOBUTL Ha Aucnnee 3HaveHuwe, COOTBETCTBYIOLLEE KOHEYHOMY
3HaueHWIo LIKankl Npu kanubposke "200,0°C". HaxaTs knasuwy [O].

8) Ansa 6onee ToYHON KanNMBPOBKM KaHana NOBTOPUTE onepauuy HECKONbKO pas.

5.1.3. KanubpoBka Bxoaa AnNA NOAKIMIOYEHUA AAaTYNKOB TeEpMOMETpPOoB conpotuBneHmsa TCM 100M,
TCn 100N, TCN 50N

KannbpoBka BxoAa npon3BoauTCst aHanornyHo kannbposke Bxoga TCM 50M, 3a UCKnoYeHNEM yCTaHOBKM
WHbIX 3HA4YeHMIN Havana v koHua wkanbl Ans TCI, HaYanbHbIX U KOHEYHbLIX 3HAYEHUI CONPOTMBIEHWUIA HA MarasvHe
conpoTuenexuns (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBKa aHanoroBoro Bxoaa ans TepMo3sieKTpuieckux npeobpasoBarenemn

[nst TepMonap npu kanubpoBke ycTaHOBUTL TN Tepmonapbl. K kneMMam kanmbpupyemoro aHanoroBoro
BXOAa NoaknoYnTb KannbpaTtop HanpshkeHusl, Hanpumep avddepeHumnanbHbii BoNbTMeTp B1-12 unu aHanormyHbIn
npubop C aHanormyHelMu xapaktepuctvkamu. [anee kanubpoBaTb KaHanm aHanorMdHo TepMoMeTpam
COMPOTWBIEHUS, YCTaAHABMMBas HayanbHble W KOHEYHble 3HAYEHUS HaMpPsKEeHWIN, KOTOpble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LLKanbl BolbGpaHHOM Tepmonapsbl (cM. Tabnuuy 5.1).

5.1.5. Tabnuua TMNOB AaTYNKOB U PEKOMeHAyeMble npeaernbl KannMbpoBKu

Tabnuua 5.1. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE Npeaernbl KanubpoBku

Kon Bxona Tun avanka MpepenbHble 3Ha4YeHUs

Augnasou ’ FpagupoBoYHas MpepenbHble MHAVLMpPYeMble BXoAHoro curdana npu
EXOnHOMo XapaKTepucTuka 3HaYeHUs Npy KanuGpoBke kanubposke WHAMkaTopa

cur,:ana n HCX MHOMKaTopa
MNapameTp

Havan. KoHeuHoe

3HauYeHue 3HauyeHune
OT1 0 MA o 5 MA 0 MA 5 MA
OT1 0 MA go 20 WA 0 mMA 20 MA
Ot 4 MA 0o 20 MA Ot 0,0 % go 100,0 % 4 mA 20 mA
0001 OT0Boo10B JNnHenHas VN B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
Oor0Bpoo2B eanHuuax* 0B 2B
Ot OMB oo 75mMB 0 mB 75 mB
Ot OmMB no 200mB 0 mB 200 vB
OT1 0 MA o 5 MA 0 MA 5 MA
OT 0 mA o 20 mA | KBaAPaTMIHAR 0 MA 20 MA
Ot 4 mA po 20 vA (Bxoa kanm6pyetcs OT1 0,0 % no 100,0 % 4 mA 20 MA
0002 OT0B no10B KaK nﬁlAHemeﬁ;y sarem U1 B YCTAHOBIEHHbIX TEXHUYECKUNX 0B 108B
O OwB 20 75w | YeTaraBnmBaeTCs A owB| 758
Ot OMB o 200mB | KBAPATUUHAs Wkana) 0 mB 200 mB
0003 TCM 50M, W;00=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C 39,225 om 92,775 om
0004 TCM 100M, W40=1,428 Ot muHyc 50,0 °C go nntoc 200,0°C | 78,450 om 185,550 om
0005 TCM Mp.23 OT muHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCn 500, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om

)i

0006 Pt Pt50, a = 0,00390 OT muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 OT muHyc 50,0 °C go nntoc 650,0°C | 39,975 om 166,910 om
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Mpopomkenve Tabnuubl 5.1. Tunbl 4ATYMKOB Y PEKOMEHAYEMbBIE NPeAerbl KanMbpoBKu

Kop Bxoaa MpepenbHble 3Ha4YeHUsA
T""M‘::;:;':a’ MpaanpoBoYHas MpeAenkHbie MHAUUMPYEMbIE BXOAHOrO curHana npm
gxo Horo XapaKTepucTuKa 3Ha4YeHus NpW KanuépoBke kanubpoeke uHAMkaTopa
A n HCX MHAuKaTopa
Napametp curHana
Havan. KoHeuHoe
3HayeHue 3Ha4YeHue
TCI 10001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot muHyc 50,0 °C go nnitoc 650,0 °C | 79,950 om 333,820 om
0008 TCIN Mp.21, Wy00=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 36,800 om 153,300 om
OT1 0 MA go 5 MA JInHeapusoBaHHas 0 mA 5 MA
Ot 0 MA go 20 MA | (Bxopg kanubpyetcsi 0 mA 20 mA
OT 4 MA 00 20 MA | KaK NTMHENHBIN, 3aTEM Ot 0,0 % go 100,0 % 4 vA 20 MA
0009 OT0Bpo10B ycTaHaBnmBaeTcs WNN B YCTAHOBIEHHbIX TEXHNYECKMX 0B 10B
Or0Bpoo2B NUHeapu3oBaHHas eanHuuax 0B 2B
Ot OmMB o 75mB wKkana, cM. pasgen 0 mB 75 mB
Ot OMB o 200mMB | 5.2) 0 mB 200 vB
JlnHeapusoBaHHas
Bxopn kanubpyeTcs kak
TNINHENHbIN, 3aTem
0010 Tepmonapa yCTaHaBnmBaeTcs OnanasoH TepMonapsbl
NMHeapu3oBaHHas
wKana, cM. pasgen
5.2)
0011 (Tﬁp“"o”apa PRK 1 mkk ) OT 0°C a0 nnioc 1100°C OmB | 63,792 mB
0012 (TLe)pMo”apa XK Tk (L) OT 0°C A0 nnioc 800°C OmB | 66,442 uB
0013 (Tg)p"’m”apa TXKH | Txku (E) OT 0°C 10 nnioc 850°C OmB | 64,922 uB
0014 (Tlf)p"’m”apa TXA 1 XA (K) OT 0°C 0 nnioc 1300°C OmB | 52,410 B
Tepmonapa o o
0015 TMAMN10 (S) TMM10 (S) Ot 0°C po nntoc 1600°C 0 mB 16,777 mB
0016 (Tg)pMO”apa P 1P (B) OT 0°C A0 nnioc 1800°C OmB | 13,591 mB
0017 (T:_ﬂ")"o”apa TBP 1 18P (A-1) OT 0°C 110 nioc 2500°C OmMB | 33,647 MB

5.1.6 Koppekuus nokasaHMi gaTynka TepMOKOMMNeHcauum

JaTuvk TepmokoMmneHcauum (BXo4 TemnepaTypHON KOMMEHCaumMmM X0No4HOro cnas Tepmonap) ycTaHOBMEH
Ha TbINbHOW CTOPOHE MHAMKaTopa.

C nomouybio napametpa SYS.13 cmellalnTca 3HayeHus nonyyaemble OT Tepmonapbl. B gaHHOM MeHio
undpoBoK AMCnner MokasbiBaeT 3HayeHue TemnepaTypbl MOMyYeHHoe OT Tepmonapbl, KOTopoe npu
Heo6X0AMMOCTIN OTKOPPEKTMPOBATL C MOMOLLLIO KNnaBuL nporpammunpoBaHs A V.

Hanpumep, ecnu TemnepaTypa wusmepsiemon cpeaum 40,5°C, a wuHagukatop nokasbiBaet 40,8°C, 1O
Heo6XxoaMMO 3aTh B NyHKT MeHo SYS.13 u knaeuweri [ V] ymeHbLIMTL 3Ha4YeHus Temnepatypbl ¢ 40,8 o 40,5.
HaxaTb knaeuwy noateepxaeHns [O] u coxpaHUTb W3MEHEHUS B COOTBETCTBYIOLIMM MyHKTE MeHIo (CM. pasaen
4.4.3).

5.2 KanubpoBka aHanoroBoro Bbixoga

KannbpoBka aHanorosoro BbIXo4a NPOW3BOAWUTCSA NOCMe MOATOTOBKW - YCTAHOBIIEHUSI COOTBETCTBYIOLLMX
nepembl4ek Ha Moayne Bbixoga (cM. puc. 5.1 n Tabn. 5.2).

YpoBeHb kanubpoBKM aHanoroBoro Bbixoda umeeT Tpu napametpa. MNapametp CALO.00 ncnonb3yetcs
Ons MHOMKaLUM aHanoroBoro Bbixoda B %. MeHsis 3HauyeHue 3Toro napameTpa, MOXHO NPOBECTU NPOBEPKY BbIXoAa.

MyHktel CALO.01 n CALO.02 wucnonb3ytoTca ANns KanubpoBKM Ha4vanbHOrO U KOHEYHOro 3HayeHus
aHanoroBoro BbixoAa. Nopsigok kanubpoBKN CReayoLLmMiA:

1) TMNopkntounte Kk aHanorosomy Bbixogy AO uHAMkaTopa 00pas3uoBbI M3MeEpPUTENbHbIM Npubop —
MUNnaMnepMeTp NOCTOSHHOIO TOKa.

2) B pexvume koHdwurypaumm yctaHosuTe napametp CALO.01 "KanubpoBka HavanbHOro 3HayYeHus
aHanorosoro Bbixoga AO".

3) Haxumasn knasuwmn [A] vnm [V] ycTaHOBMTE BEMMYMHY BLIXOOHOMO CUrHama no MunnvamMmnepmeTpy
pasHyto 0 MA (nnu 4 MA), cooTeTcTByoLyo 0% AnanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.
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4) HaxaTb knasuy [O].
5) YcraHoBuTb napameTp CALO.02 "KannbpoBka KOHEYHOro 3Ha4YeHMs aHanorosoro Beixoga AQ"

6) Haxvmasa knasuwmn [A] vnu [V] ycTaHOBUTE BENWYMHY BBLIXOAHOMO CUrHana no MunnuamnepmeTpy
paBHyto 5 MA (1nu 20 MA), cooTeTcTByOLWYy0 100% AnanasoHa, B 3aBUCUMOCTM OT UCMOSTHEHUS KaHana.

7) Haxatb knasuwy [O].

8) [Ins 6onee TOYHOM KanNMBPOBKM KaHana LMKIMYECKN NOBTOPUTE OMepaLMio HECKOMbKO pas.

Heobxodumo nomMHUMB, 4TO Nocne nposeaeHns KanubpoBky HEOBX0AUMO NPOU3BECTU 3anUChb NapameTpoB
B OHEProHe3aBUCHMYIO NaMsATb, B MNPOTMBHOM Clyyae BBeAdeHHas WHdopmauus He OydeT coxpaHeHa npu

OTKIIOYEHUN NUTaHNA UHOMKaTOopa.

Tabnuuya 5.2 - Tunbl amyuKkos, roIoXeHUs nepeMblHeK U pekomeHoyemble npedernbl Kanubposku 0718 pasHbIX Muno8 8X0OHbIX
cueHanos

MonoxeHune MpepenbHbIe 3HaYE€HUA BXOQHOro
Tun nepembiyku JP1 Ha MpeaenbHble UHAMLMPYEMbIe 3Ha4Y€HUA NpU curHana npv kanubpoBke npuéopa
Bbixo4a | nnare aHanoroBoro KanubpoBke npubopa HauyanbHoe KoHeuHoe
BbIxoAa 3Ha4YeHue 3Ha4YeHue
0-5 mA [2-3] o 0 mA 5MA
0-20 mA [1-2] unu B yCTaHOBnngOH;|.X1T0e?<.r?w/:e0|<wx eguHuLax O mA 20 mA
4-20 mA [1-2] 4 mA 20 vA

[Tnama aHano208020 8bixo0a

3 2 1

PucyHok 5.1 — NonoxeHue nepembiyek Ha Modyrie aHai0208020 8bixoda

6 TexHn4yeckoe obcnyxuBaHuve

6.1 O6wme ykasaHuA

TexHU4eckoe obcnykMBaHue 3aKnoyaeTcs B NpoBeAeHUM paboT MO KOHTPOSIO TEXHUYECKOTO COCTOSIHMS 1
nocregyowemMy YyCTpaHEHUIO HEOOCTaTKOB, BbISIBMEHHbIX B MPOLECCe  KOHTPOMs;  NpocunakTUYeckomy
06CnyXMBaHUIO, BbINOHAEMOMY C YCTAHOBIIEHHOW NEPUOANYHOCTbLIO, ANUTENBHOCTEIO U B ONpeaeneHHOM NopsiaKe;
YCTPaHEHWNIO OTKA30B, BbLINOMHEHWE KOTOPbIX BO3MOXHO CUMaMu MepcoHana, BbINOMHSIOWEro TEXHUYeckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

MpeHeGpexeHMe mepaMu NPeAOCTOPOXKHOCTA U NpPaBUNlaMy 3KCMJlyaTaLuMu MOXeT CTaTb NMPUYUHOMN
TPaBMUPOBaHWA NepcoHana unv noBpexaeHus oéopyaosaHus!

Ona obecnevyeHus Ge3onacHOro MCNonbL30BaHUA OGOPYAOBaHUSI HEYKOCHUTENbHO BbINOJNIHAWTE
yKa3aHus faHHoW rnaBbli!

6.2.1 Bugom onacHoctn npu pabote ¢ MTM-100 ecTb nopaxaiowee AEACTBUE INEKTPUYECKOro TOKa.
MCTOYHMKOM OnacHOCTH eCTb TOKOBEAYLLME YaCTUH, KOTOPbIE HAXOASITCSA NOA HaNPsXKEHNEM.

6.2.2 K oakcnnyataumum uHOMKaTopa [OMYyCKalTCA nuua, WUMelowMe paspelleHne ans pabotbl B
anekTpoycTaHoBkax HanpsbkeHnem o 1000 B n nsyumBlumMe pyKoBOACTBO MO 3KCMyaTauumn B NOSIHOM O0beMe.

6.2.3 JkcnnyaTaums MHOUKaTopa paspellaeTca Mpu HanmMyum WMHCTPYKUUKM MO TeXHUKe 6e3omnacHocCTM,
YTBEPXOEHHON MpeanpuaTMeM-noTpedbutenemM B  YCTaHOBMEHHOM MOPSAKE W yYUTbiBaKOWEN —crneunduky
NPUMEHEHUS MHOUKATopa Ha KOHKpPeTHOM obbekte. [py MOHTaxe, Hamagke M 3SKcnnyaTaumm Heobxoammo
pykosogcteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl [OIMKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
3NEKTPONUTaHWMU.

6.2.5 lMpu pasbopke MHAMKATOpa ONS YCTPaHEHUs HeMCrpaBHOCTEN NPUOOP AOMKEH ObITb OTKMHOYEH OT
CeTUN NEeKTPONUTaHUS.
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7 XpaHeHue U TpaHCNopTUpOBaHue

7.1 YcnoBua XpaHeHUs1 uHaukKaTtopa

7.1.1 Cpok xpaHeHus B noTpebutensckon Tape - He 6onblue 1 roga.

7.1.2 WNHgukaTtop [OIMKEH XpaHUTbCA B CYXOM W BEHTUNIMPYEMOM MOMELLEHMU Mpu Temnepartype
oKkpyxatowero Bosgyxa oT MuHyc 40 °C go nmtoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauun Bnaru). laHHble TpeboBaHUs ABNAOTCA pEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B NOMeLLEHUN He [OIDKEH COoAepXaTb NblM M MPUMECU arpeccuBHbIX MapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTY: ra3oB, CoAepXaLllnx CEPHUCTbIE COEAMHEHNS NN aMMUaK).

7.1.4 B npouecce XpaHeHUs WM 3SKChayaTauuu He Knagute Tshkenble npegmeTbl Ha npubop n He
nogBepraniTe ero HWKakoMy MeXaHW4YeCcKOMy BO3OEeWCTBMIO, Tak Kak YCTPOWCTBO MOXeT AedopMupoBaTbCs U
noBpeauTbLCA.

7.2 YcnoBusi TpaHCNOPTUPOBaHUSA MHAMKaTOpa

7.2.1 TpaHcnopTMpoOBaHMe MHAOMKATOpa B YNaKOBKE MPeanpusiTUA-M3roTOBUTENS OCYLLECTBNSETCS BCEMMU
BMAAMW TpaHCNopTa B KPbITbIX TPAHCMOPTHbLIX CpeacTBax. TpaHCNOPTUPOBaHME CaMoneTamMun AO0MKHO BbINOMHATLCA
TONBKO B OTaNMBaeMbIX FepMETU3NPOBAHHbIX OTCEKaX.

7.2.2 VlHoukaTop AOIMKEH TPaHCMopTMpPOBaTbCA B KIMMAaTUYECKMX YCMOBUAX, KOTOpPblE COOTBETCTBYIOT
ycnosusim xpaHeHnus 5 cornacHo TOCT 15150, Ho npu gaBnexHumn He Hxe 35,6 kla 1 TemnepaTtype He HUXe MUHYC
40 °C unu B ycnoBusix 3 Npy MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi norpy3o-pa3rpy304HbiX paboT M TPaHCMOPTUPOBaHWM 3anakoBaHHbIA NpMbop He LOIKeH
noaBepratbCa pe3kMM yaapaMm U BIUSHUK aTMocdepHbiXx ocagkoB. Cnoco® pasmelleHuMs Ha TpaHCMOPTHOM
CpeacTBe AOMKEH UCKNI0YaTh NepeMeLLeHe MHanKaTopa.

7.2.4 Mepen pacnakoBbIBAHNEM MOCIE TPAHCMOPTUPOBAHMSA MPU OTPULATENbLHOM TeMnepaType MHOAUKaTop
HeobXxoaMMO BblaepXxaTb B TedeHMe 3 4acoB B YCNoBusix xpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTM nsroroBuTens

8.1 MNpoussoanTenb rapaHTUPyeT COOTBETCTBUE MHOUKATOPA TEXHUYECKUM ycnosusm TY Y 33.2-13647695-
004:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHU yCNOBWIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagkv 1 aKkcniyaTaumm, yKasaHHbIX B HACTOsLLEM PYKOBOACTBE, MOTpebuTens NuiiaeTcs npasa Ha rapaHTuio.

8.2 [apaHTUMHbBIN CPOK aKcnnyaTauuum - 5 net co AHS OTrpy3kM uHAuKatopa. [apaHTUiHBLIA CpOK
aKcnnyaTaumnm MHANKaTOPOB, KOTOPbIE MOCTaBMSATCS Ha dKCnopT - 18 mecsAueB Co AHA NpocrefoBaHUs UX Yepes
roCyAapCTBEHHYIO rpaHnLy YKpauHbl.

8.3 Mo goroBopeHHOCTU ¢ nNoTpebutenem npeanpusaTe-u3roToBuTeNb OCYLLECTBNAET NocrnerapaHTuiHoe
TexHn4yeckoe o6CnyXvMBaHUe, TEXHWYECKYHD NOAAEPXKKY W TEeXHUYECKMe KOHCynbTauuu no BCEM BuAaM CBOEW
npoayKumm.
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MpunoxeHus

NMpunoxeHune A - NabapuUTHbIe U NpUCOEeAUHUTESIbHbIE
pa3mepbl UTM-100

Pasmepbi yugpoebix UHOUKamopoe: MAPAMETP
.'. [}
’. 20
Li‘f '

13
PucyHok A.1 — BHewHuli sud uHdukamopa UTM-100
Bud Bud Bud
c3adu c6oky criepedu
NTM-100
[ — “
106

|
135 max (MonmaxHas 2ny6buHa)

PekomeHdyemass monwjuHa wjuma om 1 0o 5 mm.

PucyHok A.2 - [abapumHbsie pa3mepsbi

Pa3memka omeepcmul Ha wjume

! 150 min

100 min|

_____ S 45 06

PucyHok A.3 - Paamemka omeepcmuli Ha wjume
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NMpunoxeHue b - MNogknioyeHne nHaukatopa. Cxemsbl
BHELWHNX coeanHeHnun

Mpunoxexune b.1 MogkniovyeHne BHeWHUX CUrHanoB K nHamkartopy UTM-100

TpaHaucTop

MuTaxue
~220V

Pene

TpaHauctop

2-npoBogHOM 4 I - t
aaTumk I;(S_4B’
3-npoBoaHoW
parank L)
() c) Al+24V

PucyHok b.1 - [odkmoveHue sHewHux yenel K uHoukamopy UTM-100:
a) ModkYeHuUe npu ycrio8uu 3akasa onyuu OUCKPemHOz0 8bix00a;
b) nodknrodeHue npu ycrnosuu 3akala onyuu aHam0208020 8bix00a;
c) npumep MOOK/IHYEHUs IacCUBHO20 aHarn0208020 damyuka Mo 2-npo8odHou unu 3-npogodHOU cxeme (Mpu ycriosuu 3akasa
8HYMpPEeHHe20 UCMOYHUKa numadusi)
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MpunoxeHue b.2 PekomeHaaumm no NOAKMIOYEHUIO AUCKPETHbIX CUrHanoB

MpunoxeHne bB.2.1 PekomeHAauMuM nNO NOAKIMIOYEHUIO WHAYKTUBHOW Harpyskm Ansa
MeXaHM4ecKoro pene

B uenax nepemMeHHOro TOKa Ans MOAKMIOYEHWS WMHAOYKTVMBHBIX Harpysok K AWCKPETHOMY perenHomy
BbIXOAHOMY CUrHany pekoMeHayeTcs ucnonb3osatb RC-geMndumpytoLLyto Lenoyky.

Mpumep Takon cxembl M306paxeH Ha pucyHke b.2.

PekomeHayeTca ans uenen nepeMeHHoro toka HanpsbkeHvem 220 B Bmecto RC-uenovku ucnonb3oBatb
Bapuctop CH2-1 Ha HanpsxeHve 420 B. lNpumeHeHne BapucTopa MO3BONSAET NPeAoTBpPaTUTL HE TOMbKO
WHAYKTUBHbIE HaBOAKM, HO M noracuTb GoMblUMe BCMMECKU CUrHana, BO3HUKAalLMe B CUMOBbIX LienaxX nNMTaHus oT
Apyroro o6opyaoBaHus.

roe, R1 - peanctop MJ1T-1-39 Om-5%;
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH - MHOYKTUBHAs Harpyska.
PucyHok B.2 — Cxema MoOKr4eHUs: UHOYKMUHOU Hazgpy3Ku K MexaHU4ecKoMy pesne

MpunoxeHue b.2.2 PekomeHpaumMm no noaKHOYEHUI0 TPAH3UCTOPHbIX BbIXOA0B

Mpu noakniYeHUN WHAOYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTopbl, cOneHouabl M T.M.) K
OMCKPETHBIM TPaAH3UCTOPHbLIM BbIXOA4AaM perynstopa, Bo usbexaHue Bbixoa U3 CTpOs BbIXOOQHOIO TpaH3ucTopa us-
3a OonbLIOro TOKa CaMOVHAYKUMW, napannenbHo Harpyske (obmoTke pene) HeobxoaMMOo YycTaHaBnvBaTb
6nokvpytowmii auoa VD — cm. pucyHok B.1. BHewHun gmon ycTtaHaBnuMBaTb Ha KaXAoOM KaHare, K KOTOPOMYy
NOAKI0YEHa NHAYKTMBHAS Harpyska.

Tun yctaHaBnuBaemoro anopa KO209, KO258, 1N4004...1N4007 wnn aHanornyHbl, pacCYMTaHHbIA Ha
obpaTtHoe HanpsixeHne 100 B, npsimon Tok 0.5 A.

MpunoxeHune Bb.3 Cxema nogknioyeHusa uHtepdenca RS-485

MpeobpaszoBaTtenb nHTepdencos
Br-485 (RS232/485), nnu
BrMn-52 (USB/ RS485)

= L po 1200m
R1
RS485

)

Lo |
, A+ B- A+ B- A+ B-| po32npuGopos | AT B- A+ B-

i RS232unm USB 01 02 03 30 31

utm-100|  |uT™M-1118| |UTM-111 MTP-8 MUK-21

PucyHok b.3 - OpeaHu3auyusi uHmepgbelicHoU c8513U Mex0y KOMIMbIoMEPOM U UHOUKamopaMu Uil KOHmposnepamu

1. K komnbioTepy MoxeT ObITb nogkntoyeHo Ao 32 npubopos, BkMovas npeobpasoBaTtenb UHTEPEENCOB
Brn-485 (BNn-52).

2. O6wasa anvHa kabenbHOW NMHUM CBSA3M He AorhkHa npeBbiwaTb 1200M. 3aBUCUMOCTL MakcMMarbHOM
ONVHBI NIMHAW CBA3W.

3. B kayecTBe kabenbHOW NUHUKN CBA3M NPeanoYTUTENBHO UCNOSb30BaTh 3KPAaHNPOBAHHYO BUTYIO Napy.

4. OAnvHa oTBeTBNEHUN Lo 4OMKHA ObiTb KAk MOXXHO MEHbLLEN.

5. K uHTepdericHeiM Bxogam npuvOOpPOB, PaCMOSIOKEHHBIM B KpamHMX TOYKaX COEOUHUTENTbHOW ITMHWUK
HeoOXoAMMO MOAKMYUTL ABa TepMUHanbHbIX pe3ncTtopa conpotuBneHnem 120 Om (R1 n R2). MopgknioveHne
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pes3ncTopoB K uHAMKaTopam unu koHTponnepam NeNe 01 — 30 He Tpebyetcs. lMoAknoveHne TepMUHanbHbIX
pe3ncTopoB B 6rnoke npeobpasoBaHus nHtepdericos brN-485 (BriN-52) cmotpute B PO Ha BINA-485 (BINMN-52).

MopkniodyeHne TepMuHanbHOro pesuctopa B uHaukatope WTM-100 ocywecTBnseTcs C MOMOLLbIO
nepembivkn JP3, pasmelieHHOM Ha nnate npoueccopa BHYTPU wuHAMKaTopa. 3aMkHyToe cocTosiHue JP3
COOTBETCTBYET NOAKIMNIOYEHHOMY TEPMUHANBLHOMY Pe3ncTopy.

MpuMeyaHnsa no ncnonb3oBaHuIo UHTepdenca RS-485.

1. Bce oTBeTBMTENU MpUEMO-NepeaaTynkoB, MPUCOEAMHEHHbIE K OAHOW OOLier nepegaroluen NvHuK,
[OOIMKHbI COMMacoBbIBaTbCS TOMBKO B ABYX KpalHUX Todkax. [InvHa oTBeTBNEHNI AOMKHA BbiTb KaK MOXHO MEHbLLEN.

2. HeobxoamMMocTb 3KkpaHupoBaHus kabenen, no KOTOpbLIM NepefaeTcs UHMopMaums, 3aBUCUT OT ANVHbI
KabenbHbIX CBA3er U OT YPOBHS MOMEX B 30He NPOKNagku kabens.

3. MpumeHeHWe akpaHMpPOBaHHOW BUTOWM Napbl B MPOMBILLUMEHHBIX YCIOBUAX SBASETCH NPeAnoYTUTENbHBIM,
NOCKOMbKY 3TO obecrneynBaeT Nony4yeHne BbICOKOrO COOTHOLLEHNSI CUTHaN/WyM 1 3almTy OT CUHAa3HON NOMEXW.
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKLNMN

MwukponpoueccopHbin uHamkatop UTM-100 moxeT o6ecnednTb BbINOMTHEHUE KOMMYHUKALIMOHHOW (OYHKLNK
no uHtepdency RS-485, nossonsiolien KOHTponuMpoBaTb M MoOAMMUUMPOBATL €ro napameTpbl Npu MOMOLLM
BHELLHero yCTponcTea (KoMnbloTepa, MUKPOMPOLIECCOPHOWN CUCTEMbI YpaBreHuns).

WHTepdenc npegHasHaveH ans KoHUrypmposaHusa npubopa, AN UCNOoNb30BaHNs B KAYeCTBE yAaneHHoro
npubopa npu paboTe B COBPEMEHHBLIX CETSX ynpaBreHuss u cbopa uHdopmauun (nMpuemMa-nepegayn KomaHg u
gaHHbix), SCADA cuctemax u T.0.

MpoTtokonom cBa3n no nHtepdency RS-485 asnsaetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ons paboTbl HeobGXOAMMO YCTaHOBWUTb CKOPOCTb OOMeHa [AaHHbiMU Mexay uHaukatopom u K,
ycTaHaBnuBaeTcs Ha ypoBHe SYS B napameTtpe 03.br:

[SYS_03.br] CkopocTb, 6ut/c
0000 2400
0001 4800
0002 9600
0003 14400
0004 19200
0005 28800
0006 38400
0007 57600
0008 76800
0009 115200
0010 230400
0011 460800
0012 921600

Mpn obmeHe no MHTepdencHoMy kaHamny CBSi3W, eCnu NPOMCXOAWT nepefada AaHHbIX OT MHAMKaTopa B
ceTb, Ha nepegHen naHenn ATM muraet nHgunkatop IHT.

HocTtynHele pernctpbl nHankatopa NTM-100 nprBeaeHs B Tabnuue B.1.
Hoctyn k pernctpam nporpaMMMpoBaHUSA U KOHUIypaumu paspellaeTcsl B Clyyae 3anucu B perncrp

paspeLueHus nporpamMmmupoBaHms Ne16 3HauyeHus "1", 3Ha4YeHne KOTOPOro MOXHO M3MEHUTL KaK C NepeaHer naHenm
nHamkatopa UTM-100, Tak n ¢ MK.

MpunoxeHue B.1 [locTtynHbie peructpbl uHaunkatopa ATM-100

Tabnuua B.1 — [JocmynHble pecucmpbi uHOukamopa NTM-100

o= -
I 0 ©
g x §' E- H n
5 ,§ g g G ®opmar MyHkr aMMeHoBaHue NapamMeTpa ManasoH U3MeHeHus
2o c AHHBIX MEHIO (mecATUYHbIE 3HaYeHUA)
> 35 E o A
o
ec©°
Pervctp ngeHtudurkaumm nigukatopa: 10269 DEC (sHau. peructpa)
03 0 INT SYS.03 Mn.6anT - kog (Mogenb) nHaukaTtopa 29 DEC, 28 1D HEX (no-6aintHo)
Crt.6aiT - Bepcus nporp. obecneveHusi 40 DEC 40 29 DEC (no-6aintHo)
03/06 1 INT nsgﬁsg:ﬂ 3HaueHne nsamepsieMon BennyinHbl PV1 OT MuHyc 9999 o 9999
03/06 3 INT Bbixog AO 3HayeHne aHanorosoro Bbixoga AO OT1 0 go 999
03 /06 4 BYTE Bbixogq DO Peructp coctosHusi guckpeTHoro Bbixoga DO1 0 — oTkn., 1 —BKN.
03 /06 6 INT Mepearss CocCTOsiHVE KBUTUPOBaHUSA 0 - He KBuTUPOBAHO
naHernb 1 — KBUTMPOBaHO
03 7 INT Mepeaxss CocTosiHWe curHanusauum (cm. npumeyaHve 6)
naHenb
03706 (8.9) FLOAT MepeaHsas 3HaveHne N3MepAEMONt BeNNUMHbI PV1 (c OT MuHyc 9999 A0 9999
naHernb nnaBaroLLen 3anaTomn)
03/06 16 BYTE LOAD.00 PaspelueHne nporpaMMmMpoBaHusi ? ~ 3anpeLueHo,
— pa3speLueHo
03 /06 18 INT AIN1.00 Twun aHanoroeoro BxogHoro curHana Al1 Ot 0000 pgo 0017
03 /06 20 INT AIN1.01 HwxHW npegen wkanbl BXogHoro curHana Al1 OT MuHyc 9999 1o 9999
03 /06 22 INT AIN1.02 BepxHui npegen wkanbl BxogHoro curHana Al1 OT MuHyc 9999 go 9999
03/06 24 INT AIN1.03 [MonoxeHne aeunmanbHOro pasgenurens 0 — «xxXxXx», 1 — «XXX,X»,
BXoAHoro curHana Al1 2 — XX, XX, 3 — «X,XXX»
03/06 26 INT AIN1.04 [MocTosiHHasa BpemeHn BXOAHOro LmdpoBoro OT 000,0 A0 060,0*
dunbTpa BXxogHoro curHana Al1
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[MpodomkeHue mabnuykl B.1 — JocmynHbie peeucmpbl uHOukamopa NTM-100

MakcumanbHas AnMTensHOCTb nmnyn bCHOW

03/06 28 INT AIN1.05 Ot 0000 go 005,0*
nomexu BxogHoro curHana Al1
03/06 30 BYTE AIN1.07 MeTop TemnepaTypHOI KOPPEKLMM BXOOHBIX 0 — pyyHas
CUrHanoB Tepmonap BxogHoro curHana Al1 1 — aBTOMaTU4eckas
3HayeHne TemnepaTypbl B PEXUME pyYHOM
03/06 32 INT AIN1.08 KOPPEKLUMM BXOAHbIX curHanos oT Tepmonap ansa | OT muHyc 099,9 go 999,9*
BXoAHoro curHana Al1
03/06 34 INT COR1.01 | KosdhduumenT koppekunm (cuetenme) OT MuHyC 9999 710 9999
BXoAHoro curHana Al1
03 /06 48 INT DOT1.00 Jlorvka paboTbl AnckpeTHoro Bbixoga DO1 Ot 0000 go 0006
03/06 50 INT DOTA.01 Homep aHanorosoro Bxoga Ansi ynpaBreHus 0000 — PV1
ONCKpeTHbIM Bbixogom DO1
00,00* — ctaTnyeckui
03/06 52 INT DOT1.02 Twn curHana guckpeTtHoro Bbixoga DO1 00,01 —99,99* —
MMMYMbCHBIN
03 /06 (54.55) FLOAT DOT1.03 Ycraska MIN gnckpeTHoro Bbixoga DO1 B avanasoHe wkanbl
03 /06 (58.59) FLOAT DOT1.04 YcraBka MAX guckpeTHoro Bbixoga DO1 BbIOpPAHHOIo TMNa AaTynka

03 /06 (62.63) FLOAT DOT1.05 'mctepesuc BbixogHoro yctporictea DO1, DO2 OT MuHyc 9999 no 9999

0000 — 6e3 KBMTMPOBaHWS

03 /06 66 BYTE ALRM.00 MapameTp oTobpakeHns curHanusaumm 0001

— C KBUTUPOBaHEM
03 /06 (67.68) FLOAT AIN1.09 TexHonorndyeckas curdanusauus MIN ansa PV1 OT MuHyc 9999 go 9999
03 /06 (75.76) FLOAT AIN1.10 TexHomnorndeckas curHanusaums MAX gna PV1 OT MuHyc 9999 go 9999
03 /06 (83.84) FLOAT AIN1.11 'nctepesuc curdanusaumm gns PV1 Ot 0000 oo 9999

MICTOYHUK aHanoroBoro curHana ans

0000 - PV1
ynpasfieHus aHanorosbiM Bbixogom AO

03 /06 91 INT AOT.00

0000 — AO=y

03 /06 92 BYTE AOT.01 HanpaeneHnue BbixogHoro curHana AO 0001 — AO=100%-y

3HayeHune BXOAHOro curHana, paBHoe 0%

03 /06 (93.94) FLOAT AOT.02
BbIXO[HOTO CuUrHana

OT MuHyc 9999 no 9999

3HauyeHwue BxogHoro curHana, pasHoe 100%

03 /06 (95.96) FLOAT AOT.03
BbLIXOJHOrO curHana

OT MuHyc 9999 no 9999

Konunyectso Yy4acTKOB NiMHeapun3auun BXxogHoro

03/06 97 INT AIN1.06 0000-0019
curHana Al1
03/06 | 99-118 | INT | LNX1.00-19 | AGCLCChI OMOPHBIX TOUSK MMHEapU3aLMY OT 00,00 5o 99,99*
BXxoAHoro curHana Al1
03/06 | 139-158 INT LNY1.00-19 | OPAMHATbI OMOPHLIX TOYEK NMHEAPU3aLIM OT MuHyc 9999 Ao 9999
BXxoaHoro curHana Al1
03/ 06 200 INT CLI1.00 3HauyeHne kannBpPOBKM Ha4YasbHOrO 3HaYeHUs!
wkanel 1 n 2 6noka
03/06 202 INT CLI.01 3HaueHne kannBpPOBKN KOHEYHOTO 3HaYEHNs
wkansl 1 1 2 6noka
03/06 204 INT CALO.01 3Havenwne kanubposku MIN 1 MAX ananorosoro
Bbixoga AO
03/06 206 INT SYS.13 | SraueHve KoppeKunm MokasaHuii AaTnka OT MuHyc 9999 A0 9999
TEepMOKOMNEeHcaLmm
03 217 INT SAVE.O1 CoxpaHeHne nonb3oBaTenbCKUX HACTPOeEK 0000, 0001 — 3anucatb
03 218 INT SYS 02 Tavnvl-éyr Kafpa 3anpoca B CUCTEMHbIX TakTax OT 0001 7o 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBon agpec (HoMep uHamkKaTopa B ceTn) Ot 0000 po 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 go 0012
MpumeyaHus.

1. Mpu ynotpebneHun cnosa 6nok nmeeTcs B BUAY PyHKLMOHaMbHbIV 6Ok HOpManu3aumm n MacluTabrupoBaHus.

2. UnpnkaTtop NTM-110 obmeHnBaeTca aaHHbIMM no npoTtokony Modbus B pexume "No Group Write" — cTaHAapTHbIN
npoTokosn 6e3 NoaAepKKX rpynnoBOro ynpaeneHust AMCKPEeTHBIMU CUrHanamu.

3. (p1.p2) — perucTpel, KOTOpblE OTBEYAIOT 3a OAHO ONpeAeneHHoe 3Ha4YeHne C NnaBatoLLe 3ansaTon.

4. (*) OaHHoe uncro npeacTaBneHo B peructpe LenbiM 6e3 geuymManbHOro pasgenutens (3angron). Hanpumvep, ecrniv B
napameTpe yka3aHo 60,0, To B pernctpe HaxoguTcs yucno 600.

5. Pernctp 16 «Pa3peweHue npozpamMmuposaHusi», B Criy4ae yCTaHOBKW €ro 3HayeHusi B «1», paspeluaeT nameHeHue
KOHdMrypaumoHHbix pernctpoB No 18-210. YcTaHoBKy «Pa3peweHue rnpoepaMmMupo8aHUsi» MOXHO OCYLLECTBUTb C NEPCOHANbHOW
OBM unu ¢ nepegHelt naHenu nHgukatopa (yposeHb LOAD.00). MNpu Hanuuum B 16 pernctpe «0» OOCTYMHbI ANS M3MEHEHWS
TOMbKO PErncTpbl onepaTMBHOro ynpasnexust 1-15, a octanbHble ANst YTeHus.

6. MobutHOE NpeacTaBneHne perucTpa curHanusaumm 7:

But 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0

[ [ (v | [ [PV7]

®-kkog 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaums MAX) Mnagwwi 6ant (curHanusaums MIN)

Mpunoxexune B.2 MODBUS npoTtokon
B.2.1 ®dopmart kaxgoro 6anTa, KOTOpbIN NPUHUMaETCA U NepefaeTcA Npubopamu, cneayoLWMNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
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LSB (Least Significant bit) Mnagwwmin 6uT nepegaeTca nepBbIM.

Kagp Modbus coobLueHus cnenyroLmi:

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

Foe k<16 — konu4yecTBO 3anpaluvBaeMblX pernctpoB. Ecnu B kagpe 3anpoca 3akasaHo 6Gonee 16
perncTpoB, TO 3TO yKa3biBaeT Ha OWMBOYHbIN 3anpoc (koA OWmnbKm 2).

B.2.2 Device Address. Agpec ycTponcTBa

Appec wnHaoukaTopa (slave-yctporictBa) B cetn (1-255), no kotopomy obpawaetcs SCADA cucrtema
(master-ycTpoiicTBO) co cBOMM 3anpocom. Koraa yaaneHHbli npubop nocbinaet CBOM OTBET, OH pa3MeLLaeT 3ToT Xe
(cobcTBEHHBIN) agpec B 3TOM norne, YTobbl master-ycTpoicTBO 3Harno, kakoe slave-ycTpolcTBO OTBeYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKLMOHaNbHbLIN KOoA onepauumn

VTM-100 nopaepxuBaeT cnegyoLime yHKLUN:

Function Code PyHKUMSA
03 YteHue pervctpa (oB)
06 3annck B 0AuH perucTp

B.2.4 Data Field. None nepeaaBaemMbix AaHHbIX

Mone paHHbIX coobuleHusi, nocbinaemoro SCADA cuctemon ypaneHHomy npubopy, cooepxut
nobasoyHo MHopMaumio, kKoTopas Heobxoauma slave-ycTporcTBy Ana geTanusaummn dyHkumn. OHa BKNOYaeT:

® HavanbHbIN agpec perncTpa n KonM4ecTso perncTpoB Ana dyHkuun 03 (4TeHne)

® afpec pernctpa n s3HaveHue aToro permctpa ans dyHkumum 06 (3anuce).

Mone aaHHbIX cOOBLLEHNs, NOCLINAaeMoro B OTBET YAaneHHbIM NpubopoM, COAEPKNT:

e konuyecTBo 6anT oTBeTa Ha dyHKumio 03 1 coaepxrMoe 3anpalunBaemMblX PpermcTpos

® ajpec perucTpa v 3HadeHue atoro peructpa ansa dyHkumm 06.

B.2.5 CRC Check. Mone 3Ha4yeHUsi KOHTPONbLHOW CYyMMbI

3HayeHne 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbI LMKnMyeckoro mabbitoyHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHua coobuieHns (address, function code, data) nepepatowee ycTponcTeo
paccuntbiBaeT CRC koA u nomellaeT ero B KoHel, coobueHus. MNMpuemHoe ycTtporictBo paccuntbiBaeT CRC kopa
NPUHATOro coobLleHns 1 cpaBHuBaeT ero ¢ nepeganHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To 03HayaeT
YTO MMEeT MeCTO KOMMYHUKaLMOHHasa owwnbka. YCTPOWCTBO HE BbIMOMHAET AENCTBUWA U HE JaeT OTBET B Criyyae
o6HapyxeHuss CRC owmnbku.

MocneposartensHocTb CRC pacyeToB:

1. Barpyska CRC peructpa (16 6uT) egnHuuamm (FFFFh).

. Uckntovatowee UM ¢ nepebivn 8 6uT Gaiita cooblueHus n cogepxxumbim CRC pernctpa.

. CoBur pesynbTarta Ha oavH 6uT Bnpago.

. Ecnu cosuraembin 6ut = 1, ncknovarowee UMW copepxmmoro peructpa ¢ AO01h 3HavyeHnem.
. Ecnn caBuraembi 6ut Hynb, NOBTOPUTL Lar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 caBUroB He OyayT MMETb MECTO.

. Ncknrovarowwee NI co cnepyrowmmm 8 6ut Gawta coobuueHus n cogepxmmbiM CRC peructpa.
. MoBTopATL Warn ot 3 0o 7 noka Bce GanTbl coobLleHns He obpaboTatoTcs.

. KoHeuHoe cogepxvmoe pernctpa 1 6ynet 3HaueHNeM KOHTPOSbHOW CYMMbI.

Koroa CRC pa3smelyaeTtcs B koHLe coobueHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.

OCoONOOUPSWN

MpunoxeHue B.3 ®opmat komaHA

YreHue Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowimii hopmart ucnonbayeTcs angd nepegaym 3anpocos oT MK 1 oTBETOB OT yaaneHHoro npubopa.

3anpoc yctpounctey SENT TO DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
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OtBeT yctponctBa. RETURNED FROM DEVICE:

DATA

Ag%\gggs Fggg;'%" NUMBER FIRST N CRC
OF BYTES | REGISTER | "~ | REGISTER

TBYTE TBYTE TBYTE HB LB HB LB B 1B

Foe «NUMBER OF REGISTERS» 1 n <16 — konu4yecTBO 3anpaluvMBaeMbiXx pernmctpoB. Ecnn B kagpe
3anpoca 3akasaHo bonee 16 pernctpos, ungnkatop NTM-100 B oTBETE OrpaHNYMBaET UX KOSIMYECTBO A0 NEpBbIX
16-Tn perncTpos.

Mpumep 1:
1. YteHune perucrtpa
3anpoc yctpounctBy. SENT TO DEVICE: Address 1, Read (03) register #1

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTtponctBa. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)
Cnepytoulasn komaHaa 3anvcbiBaeT onpeaerneHHoe 3HadeHune B peructp. Write to Single Register (06)

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

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

MpunoxeHue B.4 PekomeHgaumm no nporpaMmMmmMpoBaHnio oOMeHa fJaHHbIMU C
mHaukaTtopom UTM-100

Mpumep pacyeTa KOHTPOMBLHOWM CyMMbI Ha A3blke CUL:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; // initialize crc
while ( number byte>0 )
{
crc = *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{

crc >>= 1; // shift to the right 1 position
crc = O0xA001; // crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc

}
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NMpunoxeHue I' - CBogHaa Tabnuua napameTpoB
nHaukatopa UTM-100

Tabnuya I — CeodHas mabnuuya napamempos uHoukamopa UTM-100

Eau- 3Hau. War
MyHkT HULbI Onana3oH usmeHeHus no- Pa3-
MapameTp n3me- MpumeyaHue
MEHI0 n3me- napameTpa ymon- Aen
HeHus
peHus YaHUIO

AIN1 (H I :') Hactponka napameTpoB nepBoro yHk
M MaclwtTabupoBaHus

LMOHanbHOro 6y10ka Hopmanusauumu

0000 — nHTEpdeENCHbIN BBOA
0001 — NUHeHbIN

0002 — kBagpaTnyeckui
0003 — TCM 50M

0004 — TCM 100M

0005 —rp.23

0006 — TCIM 50r1, Pt50

0007 — TCI 10001, Pt100
0008 —rp.21

0009 — nuHeapusoBaHHas

00 Twn aHanoroBoro curHana Lwkana 0001 0001
0010 — Tepmonapa
nHeapu3oBaHHasi
0011 — repmonapa TXK (J)
0012 — repmonapa TXK (L)
0013 — repmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — repmonapa TIM10 3.7.1
(S)
0016 — repmonapa TIMP (B)
0017 — Tepmonapa TBP (A-1)

HwxHuin npegen wkanol TEXH. Mnagwwun

01 BXO[HOIO CHIHANA en. OT MuHyc 9999 no 9999 000,0 paspsa

02 BepxHui npegen wkanbl TEXH. OT MuHyc 9999 A0 9999 100,0 Mnagwwmi Ecnu n.00 BbiGpaH B
BXOZHOIO curHana en. paspsg aunanasoHe 0003-0008,

0000, 0011-0017 TO 3HaA4YeHne

03 [NonoxeHne geummMmanbHoOro 000,0 000.0 3TUX NMYHKTOB U3MEHUTL

pasgenutens 00,00 ’ Hemnb3s.
0,000

04 L”ﬂfgp%"a“o”rz" qffﬁlﬂf)g” cek. | OT000,0 5o 060,0 000,1 | 000,1 000,0 — hMnbTP BbIKIT.
MakcumanbHas anu- 3awuta oT UMMYNbCHbIX

05 TeNbHOCTb UMMYMbCHOM cex. Ot 000,0 oo 005,0 000,0 000,1 Homex
nomexm

06 KonunuyectBo y4acTkos Ot 0000 A0 0019 0000 0001 372 Cm.ypoBHM LNX1 n
nuHeapusaumu LNY1
MeTtop TemnepaTypHon 0000 — pyyHas koppeKums T=Tusm+Tkop.pyy,

07 KOppeKLUMM BXOAHbIX 0001 — aBTOMaTU4YECKas 0001 0001 cM.[AIN1.08]
cuUrHarnos OT Tepmonap Koppekuus T=Tnsm+Tkop.aBT
3HayeHne TemnepaTypbl B

EXUME PYYHOWN KOPPEKLUMN | TEXH. Tkop.pyu

08 ExoqulxngrHanoapg)T eq. OT muryc 999,9 Ao 999,9 000,0 000.1 I'IpMprI{H .07=0000
Tepmonap
Ycraska MIN TEXH Mnagwwmn

09 TEXHOorM4yeckomn ’ OT MuHYyc 9999 o 9999 020,0

en. paspsa
curHanusauum
YcrtaBka MAX TexH Mnaawwit |3.7.1 C y4yeToM geumm.
10 TEXHOorM4yeckomn ’ OT MuHYyc 9999 o 9999 080,0 7| paspenutens
en. paspsa
curHanusauum

11 | Muetepeauc TeXH- 1 01 000,0 A0 090,0 000,5 | 000,1

cUrHanvsaumm en.
AOT (Hot) Hactpoiika napameTpoB aHanorosoro Bbixoga AO*
McToyHuk aHanoroeoro 0000 — nHTepdenCHbIV
00 curHana ans ynpasneHus BbIBO, 0000
0001 — PV1

01 HanpaBneHue BbIXOQHOTO 0000 — AO=y 0000 0000 — npsmoe
curHana AO 0001 — AO=100%-y 0001 — obpaTHoe
3HayeHne BXOLHOro TexH Mnaguwmit 3.7.3

02 curHana, pasHoe 0% en ' OT MuHyc 9999 no 9999 0.000 paspsia C y4yeTOM geuumansHoro
BbIXOAHOIO cUrHana ) pasgenuTens
3HayeHne BXOOHOro TexH Mnagwmit BbIGPaHHOIo MCTOYHUKA

03 curHana, pasHoe 100% en ' OT mMuHyc 9999 no 9999 100.0 pa3psin aHarnoroBoro curHana.

BbIXOQHOro CUrHana
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[TpodomkeHue mabnuubl I — CeoOHasi mabnuya napamempos uHdukamopa UTM-100

Eoun- 3Hau.
LWar
MyHKT HULbI [Avnana3oH n3meHeHus no- Pa3-
MapameTp u3me- MpumeyaHue
MeHIo usme- napameTpa ymorn- HeHuS: Aen
peHus YaHUIO
| <
DOT1 (dokt |) Kondurypaums BbixogHoro ycTpoictea DO1*
0000 - BbIxoa
ynpaBnsieTcs no
0000 — nHTEepdenCHbIn 335?%*6%20}/
3'6'(')310"1 Gonbiie MAX oTHocuTensHo MIN—
0002 — meHbLLe MIN I\D/ICA)\X COOTBETCTBYIOLLErO
0003 - B 30He MIN-MAX ’
00 Jlorvka paboTbl BbIXOAHOMO 0004 - BHe 30HbI MIN-MAX 0001 0001 2223 ;aDgMCepTaﬁsgaegT
yctpovictea DO1 (oTHocuTEnbHO MIN— MAX 2a paMKE P a
cooTtBeTcTBYIOLEro DO) TEXHONOMYECKOIH
0005 — 0606LeHHas CHTHANMBALIMN
BBIXOI OTKIT 4 ’ aHanoroBbIl BbIXOA4, TO
A 3.7.4 OISt ero KOPPEKTHOM
paboTbl Heobxooumo
yctaHoBuTb "0006"
01 McTouHuk aHanoroeoro 0000 — PV1 0000 0001
curHana gns ynpaeneHus
TYN CUMHANA BLIXOAHOM 00,00 — ctatnyeckun ne 00,01-99,99 —
02 < A Cexk. 00,01 — 99,99 — umnynbcHbI | 00,00 00,01 ONUTEnNbHOCTb UMMynbca
yctponctea DO1 .
(aMHamwuyeckmn) B CEKyHAaXx.
03 | Ycraska MIN DO1 TexH. | B awanasone wkanel 020,0 | 000,1
en. BblIBpaHHOro TMnNa garyuka
04 | Ycraska MAX DO1 TexH. | B awanasone wkanel 080,0 | 000,1
eq. BblIbpaHHOro TMna garyuka
['McTepesuc BeIxogHOro TeXH.
05 ycTporicrsa DO en. OT MuHyc 9999 no 9999 001,0 000,1
] <
ALRM (Ff L r 1) HacTtpowka napameTpa OTOOpaxeHUsi CUrHanuM3auumn
KsutnuposaHve
00 MapameTp oTobpaxeHus 0000 — 6e3 KBUTMPOBaAHMS 0000 0001 KNaBMLLEH [A] v Yepes
curHanusaumm 0001 — ¢ KBUTMPOBaHUEM UHTepdeic
LNX1 (L nuy f) Abcumnccbl ONOpPHbIX TOYEK NIMHeapM3auMm curHana nogaBaemMoro Ha

nepBbii PYHKLUNOHaNbHLIN GJI0K HOpManMsauum u maclutTabupoBaHus
Abcuucca HavanbHoro
00 3HauveHus (B % oT % Ot 000,0 go 099,9 0000 000,1
BXOZHOr0 curHana)
01 Abcumcca 01-ro yyacTka % Ot 000,0 go 099,9 0000 000,1 372
02 Abcuumcca 02-ro yyacTka % Ot 000,0 o 099,9 0000 000,1 T
18 Abcumcca 18-ro yyacTka % Ot 000,0 go 099,9 0000 000,1
19 Abcuuncca 19-ro yyactka % Ot 000,0 go 099,9 0000 000,1

LNY1 (1'_ n4Y |') OpAaunHaTbl ONOPHbIX TOYEK NIMHeapu3auuuM curHarna nogaBaemMoro Ha
nepBbii PYHKLUNOHaNbHLIN 6/10K HOpManM3auum u macluTabupoBaHus

Op,cleaTa HavarbHOro

TEeXH.

00 3HayeHus (curHan B e OT MuHyc 9999 o 9999 0000
TEXHUYECKMX eanHNLax) A-
01 OpgauHata 01-ro yyacTtka ;:XH' OT MuHyc 9999 no 9999 0000
02 OpgaunHata 02-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000
TEXH.
18 OpgauHata 18-ro yyacTtka en OT mMuHyc 9999 no 9999 0000
19 OpgauHata 19-ro yyacTtka ;ZXH' OT MuHyc 9999 no 9999 0000

Mnagwwi
paspsg

3.7.2

cLM (LL 1 /) Kanu6po

HOpM

BKa cMrHana nogaBaeMoro Ha nepBbi (PyHKLMOHasbHbINA 60K
anusauum n macuTabupoBaHus

Kanu6poBska HayanbHoro

TEeXH.

00 3Ha4yeHus curHana 1-ro OT MuHyc 9999 no 9999
onoka ea.
Kannbposka kOHEYHOro TexH

01 3HaveHus curHana 1-ro en ' OT mMuHyc 9999 no 9999

6noka

5.1
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[TpodomkeHue mabnuubl ' — CeoOHasi mabnuya napamempos uHdukamopa UTM-100

Ean- 3Hau.
MyHKT MNapameTp HULbI [Avnana3oH n3meHeHus no- Llar name- | pas- Mpumeyanme
MeHI0 nsme- napamertpa ymon- HeHus Aen
peHus YaHuIo
I ! - o
COR1 (L or 1) KoppeKkuusa curHana, nogaBaemMoro Ha nepBbin PyHKUMOHANbHbIN 6NOK
HOopManuiaumm n MaCLIJTa6VIpOBaHVI$I
00 | Koppexuys cartiana 1-ro e | O munyc 9999 po 9999 0000 |  000,1 Whanumpyet PV=PV+A
KoadbcpuumeHT koppekuum TexH 3.71
01 (cmeLeHune) curHana 1-ro e ’ OT MuHyc 9999 o 9999 0000 000,1 WHanumpyet A
6rioka A
CALO (E HL 0) KannbpoBka aHanoroBoro Bbixoga (AO)
00 TecT aHanoroBoro Beixoga | %
Kann6poBka Ha4anbHoro
01 3Ha4YeHns aHarnoroBoro %
Bbixoga AO 5.2
Kannbposka KoHe4HOro
02 3Ha4YeHns aHanoroBoro %
Bbixoga AO
SYS ( 5415) O6wme cucremHble HacTponkm
CeTeBon agpec (Homep _ 0000 — oTkntoYeH ot
00 MHOVKATOPA B CETH) 0000 — 0255 0001 0001 cetm
0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
01 CkopocTb 06MeHa out/c 0006 — 38400 0009 0001 B
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 | Tanw-ayT kadpa sanpoca s OT 0001 0 0200 0006 0001 1 TaKT = 250 MKC
CUCTEMHBIX TakTax
Kop vHaukatopa n Bepcus CnyxebHas
03 nporpaMMHOro 29.40 MHOopMaums
obecneyeHuns Kog 29 Bepcus 40
Koppekuus nokazaHui
13 fatyuka
TEpMOKOMMNEHcaLmm
SAVE (5AuE) CoxpaneHune napameTpos
00 CnyxebHas nicdopmaumsi
3anuce napameTpoB B 0000
01 3HEProHe3aBNCHMYHO 0001 — 3anucars 443
namsaTb
|
LOAD (L o Hd) 3arpyska napameTtpos
Paspeluervne
00 nporpaMMupoBaHusi Mo 888? — paspeLeHo
cet ModBus pasp
01 3arpyska HacTpoek 0000 443
nonb3oBarensi 0001 — 3arpy3uTb o
02 3arpy3ska 3aBOACKMX 0000 444
HaCTPOEK 0001 — 3arpy3uTb

* B 3aBUCUMOCTM OT 3aKa3a OAUH U3 OaHHbIX NYHKTOB He Ucnosnb3yeTcs.
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