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HacTtosiliee pykoBOACTBO MO 3KCMfyaTauuMum MpefHa3HayeHo [Ansi O3HaKoMIeHus notpebutenen c
Ha3HayYeHMeM, NPUHLMNOM AENCTBUS, YCTPOWCTBOM, MOHTaXOM, SKCMyaTaumen n obCnyxmBaHMem uHAMKaTopa
TEXHONOrNM4YeCcKoro MMKponpoLeccopHoro ogHokaHansHoro NTM-110 (B panbHenwem nugukatop MTM-110).

Unaukatop UTM-110 nmeeT ropusoHTanbHoOe pasMelleHne aneMeHToB nepeaHen naHenu, Beicota Lmdp
CBETOAMOAHOro nHavkatopa — 14 mMm.

Mepen ucnonb3oBaHNEM U3AENWS, NOXaNyNCcTa, 03HAKOMbTECH C
HacTOSALWKUM PYKOBOACTBOM MO 3KcnnyaTauun niaukatopa NTM-110.

BHUMAHMUE !

MpeHebpexxeHne MepaMu MpPenoCTOPOXHOCTM U MpaBunamm
aKcnnyaTauuMm MOXeT CTaTb MPUYUHOWM TPaBMUPOBaHUA MepcoHana unu
nospexaeHns obopynosaHus!

B cBA3“ Cc nocTosHHOM paboTon MO COBEpLUEHCTBOBaHMIO
M3fenvs,  MoBbllUAKOWEA  ero  HageXHOCTb W yhydwawoowen

XapakTepucTtuk, B KOHCTPYKUUIKO MOTyT ObITb BHECEHbLI HE3HAYUTESbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HacToALleEM U3aaHUN.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

1. B HaMmMeHoOBaHUAX MapameTpoB, HA PUCYHKaX, MPU LUGPOBLIX 3HAYEHUSIX U B TEKCTE UCMONb30BaHbI
cokpalleHus n abbpesuaTypbl (cM. Tabnuuy 1.1), o3HavatoLwme criegytoLlee:

Tabnuua .1 - CokpaiieHns n abbpesmnartypel

Abbpesuarypa MonHoe HaumeHoBaHue 3Ha4yeHue
(cumBon)
PV unn X Process Variable Mamepsiemas BenuuuHa (KOHTPONMpPyeMmbIn v
perynupyeMbli napameTp)

T, t Time Bpems, nHTepBan BpemMeHu

Al Analogue Input AHanorosbli BBOA,

AO Analogue Output AHanorosbli BbIBOA

DO Discrete Output [VCKpeTHbIN BbIBOA

EEPROM Electrically Erasable OneKTpu4eckn cTupaemoe nepenporpammmpyemoe
Programmable Read-Only NOCTOSIHHOE 3arnoMuHaroLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random OHeproHe3aBMCUMOE 3anoMuHaroLlee YCTPONCTBO C
Access Memory NPOWN3BOSbHbIM JOCTYMNOM

2. B HavMeHOBaHUSAX YPOBHEN KOHMurypauum nHAmMKaTopa NpuHSThl cneaytowme ob0o3HayYeHus, KoTopble
COOTBETCTBYIOT OyKBaM NaTUHCKOroO andgasuTa:
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1. OnucaHne nHauKaTopa

1.1 HazHa4yeHune nHaukKaTopa

Wnaukatopel MTM-110 npeactaBnsioT COG0M HOBbLIM KNacc COBPEMEHHbIX YHUBEPCAnbHbIX OOHOKaHasbHbIX
LUMdPOBLIX MHANKATOPOB C AUCKPETHLIMU BbIXOAAMM.

WHankatop WTM-110 nos3BonsieT obecneunTb BbICOKYIO TOYHOCTb W3MEPEHUs TEXHOMOrM4ecKoro
napametpa. OmauyumensHol ocobeHHocmbo wHAnKaTopa WTM-110 saBnsfeTcs HanuMuMe TpPexypoBHEBOW
ranbBaHWYECKOW U30MALMN MEXAY BXOAaMU, BbIXO4AMW M LIENbIo NUTaHUS.




MHavkaTtop npegHasHayeH Kak Ansg aBTOHOMHOro, Tak M Arisi KOMMEKCHOro mucnonb3oBaHus B ACYTI B
3HepreTuke, MeTannyprum, XMMUYEeCKON, MULLIEBON N APYrMX OTPACNAX MPOMbILLIIEHHOCTU U HAPOAHOM XO35IACTBE.

NHoukamop UTM-110 npedHa3Ha4YeH:

® AnS U3MepeHusi OQHOro KOHTPONMPYEMOro BXOAHOMO hm3nyecKkoro napameTpa (TemnepaTtypa, AaBreHue,
pacxof, ypoBeHb M T. M.), 06paboTkn, NpeobpasoBaHnsa U OTOOBPaXEHNS ero TeKyLLero 3HayeHWs Ha BCTPOEHHOM
YyeTbipexpaspsaHoM Lmdgposom gucnnee,

e uvHAMKaTop paboTaeT KaK YCTPOWCTBO CUrHanmmsaumn BbIXO4a W3MepsieMoV BXOOHOW BENWYMHbI 33
yCTaBKu curHanusaumm,

® MHAMKaTOp (OPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHanbl YMNpaBfeHWUs BHELUHUM WCMOMHUTENbHbLIM
MexaHm3moMm, obecnedvBas OUCKPETHOE yrpaBrieHWe B COOTBETCTBUM C 3afAaHHOW Monb3oBaTenemM nOrnkow
paboThl,

e MpW YCNOBUW 3aKa3a aHanoroBoro BbIxoAa, MHAWKATOP (POPMUPYET BLIXOAHOW aHarnoroBbl curHan
yNpaBneHnst BHELUHUM WCMOMHUTENbHBIM MEXaHW3MOM B 3aBWCMMOCTW OT BblGpaHHON MaTtemaTnyeckon yHKLmm
NN OYHKLUK peTpaHCMUCcuu,

® 1N MHAVKALMN TEXHOMOMMYECKOro napameTpa nony4yaemMoro no nHTepdency oT BHELLHMX YCTPOWCTB,

® VMeeT BO3MOXHOCTb WCMONb3oBaHuUA BTOporo 6noka obpaboTks aHanoroBoro Bxoga And npuema,
06paboTkun, npeobpasoBaHMa TEXHOMOMMYECKOro NapameTpa nony4yaemMoro no MHTepdency OT BHELLHWUX YCTPOMCTB,

e yHAMKaTOp POpPMUPYET CuUrHanbl TEXHOMOrMYeckoW curHanusauun. Ha nepegHen naHenu umeroTcst
WHAMKATOPbI AN CUrHanu3auum TEXHOMOMMYECKN OnacHbIX 30H, CUTHaIbl NPEBBILLEHWS (3aHWKEHUS) perynnpyemMmoro
Unn namepseMoro napameTpa,

e uvHamkatop MTM-110 MOXeT uMCcrnonb3oBaTbCAd B CUCTEMax CUrHanu3aumi, GnoKMpOBOK M 3awuT
TexHonornyeckoro obopyaosaHus.

1.2 O60o3Ha4YeHMe nHguKaTopa

O603HavyeHue npu 3akase: UTM-110-AA-C-D-U,
roe:
AA - kof BXOOHOrO kaHana:
01 — nocTosiHHbIN ToK OoT 0 MA 1o 5 MA 12 — TCIM 1000, W100=1,391, oT MuHyc 50 °C go nntoc
02 — nocTosAHHbIN TOK OT 0 MA o 20 MA 650°C
03 — NOCTOSHHbI TOK OT 4 MA 0 20 MA 13 — TCM rp.21, oT MuHyc 50 °C Ao nnioc 650°C
04 — HanpspkeHne noctosHHoro Toka o1 0 B no 10 B 14 — Tepmonapa TXA (K), ot 0 °C o nntoc 1300°C
05 — HanpsikeHne noctositHHoro Toka ot 0 mB oo 75 mB 15 — Tepmonapa TXK (L), oT 0 °C go nnioc 800°C
06 — HanpsbkeHne noctosiHHoro Toka ot 0 mB no 200 B 16 — Tepmonapa TXKK (J)' oT 0 °C 1o nntoc 1100°C

07 — HanpsxeHune noctosHHoro Toka or0 B no 2 B

08 — TCM 50M, W;100=1,428, oT MuHyc 50 °C go nntoc 200°C
09 — TCM 100M, W140=1,428, ot muHyc 50 °C fo nntoc
200°C

10 — TCM rp.23, ot muHyc 50 °C go nntoc 180°C

11 — TCI 501, W150=1,391, ot muHyc 50 °C go nntoc 650°C

17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850°C

18 — Tepmonapa TIMM10 (S), ot 0 °C go nntoc 1600°C
19 — Tepmonapa TTP (B), ot 0 °C go nntoc 1800°C

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

MpumeyaHune: npu 3aka3e WHAMKATOpa C BXOAHbIMM curHanamu ot Tepmonap TIM-10, TP, TBP-1 npubop
M3roTaBnunBaloTCs N0 OTAENbHOMY 3akady M nocrneaytlollasi nepectpoika Ha Apyrue Tunbl BXOAHbIX CUrHanmoB MNpOW3BOAUTCS
TONBKO Ha NpeanpUATUN-U3roToBUTENE.

C - Ko BbIXOQHOrO aHarnoroBoro curHana:
0 — oTcycTByerT,
1-0o10MA go 5 MA,
2 — o1 0 MA 0o 20 MA,
3—-014 MA 0o 20 MA,
4 — ot 0 B go 10 B*(no otaensHoMy 3akasy).

* Mpnbop HacTpanBaeTcs Ha BbixofgHomn curHan 0-20 MA 1 Ha pa3beM BnaMBaeTcs HopMmupytoLwmin pesanctop 499 Om.

D - TMN BbIXOAHbIX AUCKPETHBIX CUrHAMOoB:
T — TpaH3UCTOpPHbIE BbIXOAHI,
P — peneiHble BbIXOAbI,

U - HanpshkeHne nuTaHus:
220 - 220B nepemeHHOro Toka,
24 - 24B NOCTOSIHHOrO TOKa.

Hanpumep, 3aka3zaHo usdenue: UTM-110-09-2-P-220

[Mpy 3TOM U3rOTOBMNEHNIO 1 NMOCTaBKe NOTPEOUTENIO NOANEXUT:

1) OpgHokaHanbHbIA MUKPONPOLLECCOPHbIM HAMKaTop MTM-110,

2) AnanoroBbivi Bxog Al kog 09 - TCM 100M, W1,=1,428, oT muHyc 50 °C go nntoc 200°C,
3) Bbixog aHanoroBbin AO koA 2 - NOCTOsIHHBIN TOK OT 0 MA o 20 MA,

4) Beixogbl anckpeTHble DO1 1 DO2 kog P — peneiiHble,

5) HanpspkeHne nutanus kog 220 - 220B nepemeHHoro Toka,




1.3 TexHn4YecKkne xapakTepMCcTUKM MHAMKaTOpa

1.3.1. AHanoroBbI BXOOHOW cUrHan

Tabnvua 1.3.1 - TexHnyeckve XaAPaAKTEPUCTUKMN aHANOroBoro BXogHOro curHana

TexHUYeckasi XxapakTepucTuka 3Ha4yeHue
Konun4yecTBo aHanorosbIx BXO40B 1
Tun BXOAHOrO aHanoroBoro curHana YHuduumposaHHblie (TOCT 26.011-80)

[OCTOSIHHbIN TOK:

ot O MA oo 5 MA

ot 0 MA go 20 MA

ot 4 MA fo 20 MA

HanpspkeHne nocTosiHHOro Toka:
ot0Bpoo10B

ot 0 MB go 75 mB

ot 0 MB go 200 mB
ot0Bpo2B

TepmonpeobpasoBaTenu conpotusnexuit OCTY 2858-94
TCM 50M, W100=1,428, ot muHyc 50°C go nntoc 200°C

TCM 100M, W100=1,428, ot muHyc 50°C po nntoc 200°C

TCM rp.23, oT MmuHyc 50°C go nntoc 180°C

TCIM 500, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCM 100M, W100=1,391, Pt100, oT munHyc 50°C o nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMMN10 (S), ot 0°C go nnoc1600°C
TMP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspelatowas cnocobHocts AL 16 paspspoB
Mpenen gonyckaemon 0CHOBHOW NpuBeAEeHHOM <0,2%
NOrpeLHOCTM U3MEPEHUSI BXOAHbIX NapaMeTpoB

TOYHOCTb UHAMKALNN 0,01 %
Mpegen gonyckaemoun AOMONHUTENBHON <0,2%/10°C

NOrPELLIHOCTY, BbI3BaHHOW U3MEHEHUEM TEMNEPATYPbI
OKpyXatoLel cpegbl

[Nepunog namepeHus, He MeHee 0,1 cek

[anbBaHM4Yeckas pa3Bsidka aHanoroBoro Bxoaa Bxop ranbBaHW4eCcKn M30NMPOBaHbI OT BbIXOAOB M OCTarbHbIX LiENen,
HanpsbkeHne ranbBaHN4eckon passsaskn He meHee 500 B

MpumeyvaHus.

1. Bxog nHavkaTtopa MTM-110 MoxeT ObITb CKOHUIYypMpOBaH Ha NOAKMIOYEHNe Nboro Tuna garyvka.

2. B0o3MOXHO KOHUrypvpoBaHue ob6paboTku BxogHOro curHana Al no ABym anroputmam (nepsbii 1 BTOPOW
yHKUMOHANbHbIN BNOK HOpManuaauum u MacltTabupoBaHust), U Kak pesynbTaT npedcTaBneHus AByX pasHbiX dOPM BXOAHOro
napametpa PV1 n PV2.

3. MNpun 3akase Bxopa Tuna Tepmonapa, B KayecTBe BXxoAa TeMnepaTypHOW Koppekuun (komneHcauum Tepmo-3[JC
cBOBOAHBIX KOHLOB TepMonapbl) UCMONb3yeTcsl AaTyMK TeMnepaTypbl, KOTOPbI HAaXOAUTCS BO3MEe KMEMM Ha TblNIbHOW CTOPOHE
WHAuKaTopa.

1.3.2 AHanoroBbI BbIXOOHOW cUrHan

Tabnuua 1.3.2 - TexHu4eckne XapakTepUCcTukn yHI/Iq)VILlVIpOBaHHOFO aHaJsioroBoro BbIXo4gHoOro curHana

TexHnyeckas xapakTepucTuka 3HaveHune
KonunyecTBo aHanorosbIX BbIXOA0B 1 (npu ycnosuu 3akasa OnLMmn aHanoroBoro BbIXoAa)
Tun BbIXOQHOIO aHanoroBoro curHana YHuduumposaHHblie (FTOCT26.011-80)

[MOCTOSAHHbBIN TOK:

OT0MA go 5 MA, RH <2000 Om
OT1 0 MA 0o 20 WA, RH < 500 Om
Ot 4 MA 1o 20 mA, RH = 500 Om

Paspelatowasi cnocobHoctb LJATM <0,0015 %

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON NOrPELLHOCTU <0,2%
chopMM1pOBaHUS BEIXOAHOMO CUrHana nocne KanubpoBku

JononHutenbHas NnorpeLHocTb (opMMPOBaHUS BbIXOAHOIO <0,1%

CurHana oT U3MEHEHUs CONPOTMBNEHNSA Harpy3Kku

Mpenen gonyckaemon AOMONHUTENBHON NOrPELLHOCTU, <0,2%/10°C

BbI3BAHHOW M3MEHEHVEM TemnepaTypbl OKpyxatoLlen cpeael

[anbBaHW4eckast pa3BsA3ka aHanoroBoro BbIXoAa Bbixop ranbBaHNYecky N3onmMpoBaHbl OT BXOA0B U OCTarnbHbIX

Lienewn, HanpskeHve ranbBaHN4eckon pa3ssa3kn He MeHee 500 B




1.3.3 AnckpeTHble BbIXOAHbIE CUTrHanbI

Tabnuua 1.3.3 - TexHnyeckve XAPAKTEPUCTUKN OUCKPETHbLIX BbIXOAHbLIX CUrHasoB

TexHM4YecKkas xapakTepucTuka

3Ha4yeHune

KonunyectBo AONCKPETHbIX BbIXO40B

2

- TpaH3ucmop:

MaKCMMasribHoe HanpsXXeHne U TOK KoOMMyTauum

00 40B, 100MA NOCTOSIHHOrO TOKa

ranbBaHU4ecKkasa pasBa3ka AUCKPETHbIX BbIXOO0B

BbIXOA4bl CBA3aHbI B rpynny U3 AByX BbIXOOOB U
ranbBaHNU4eCKM U3onnpoBaHbl OT OCTalbHbIX uenen

- Pene(nepeknio4yaembliti KoHmMakm):

Twvn BbIXOAa:

MaKkCuMarnbHOe Hanps>XXeHne n TOK KoMMyTaLunm

Ao 250B, 8A nepemMeHHOro Toka npu pe3ncTUBHOW
Harpyske;

oT 5B, 10MA go 30B, 5A NOCTOSIHHOrO Toka npu
PE3VNCTUBHOW Harpyske;

0o 250B, 3A nepemMeHHOro Toka Npu UHAYKTUBHOM
Harpyske (cos=0.4);

CwurHan normyeckoro "0"
CwurHan nornyeckon "1"

Pa3OMKHYTOE COCTOAHUE KOHTAKTOB pere.
3aMKHYTO€ COCTOAHUE KOHTaKTOB perne.

Bug Harpysku

aKTMBHadA, MUHOYKTUBHAasA

[anbBaHM4eckas pa3Bs3ka aHanoroBbIX BXO40B

1 OCTanbHbIX Lenen, HanpshXeHne ranbBaHN4YeCcKomn
pa3Bsi3km He MmeHee 1500 B

1.3.4 NMocnepoBaTtenbHbIN UHTepdenc RS-485

Tabnuua 1.3.4 - TexHU4Yeckne xapakTepucTuky nocrnegoBaTenbHoro nHtepdenca RS-485

TexHU4yecKas xapakrepucTuka

3HavyeHune

KoHdourypauumm cetu

MHoroTo4yeyvHas

Konunyectso npnbopos

32 Ha OAHOM CermeHTe

MakcumanbHasa AnvHa nuHuM B npegenax
OQHOro cermMeHTa ceTun

1200 meTpoB

Konn4yecTBo aKTMBHbIX NepeaaTynkoB 1

[nanasoH ceTeBbIX aapecoB 255

CkopocTb 06MeHa/anuHa NMHUKM CBA3N 62,5 kbut/c 1200 m

(3aBUCKMMOCTb 3KCMOHEHUManbHas): 375 kbut/c 300 m
2400 kbuTt/c 100 m
10000 kbuTt/c 10m

lpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHdyemcs
Ucrnob308amb IKPaHUPOBaHHbIE 8UMbIE N1aphbi.

Tun npuemonepeaaTynkos

OundbdpepeHumanbHbli, NOTEHLMANBHBIN

Bupa kabens

BuTtas napa, skpaHMpoBaHHas BUTasi napa

[anbBaHW4eckas pa3Baska

MHTepdeinc ranbBaHNYEeCKN N30MPOBaH OT BXOO0B-BbIXOAO0B M OCTaNbHbIX
uenen

[MpoTokon cBs3u

Modbus pexvum RTU (Remote Terminal Unit)

HasHauveHune nHtepderica

[ns koHUryprpoBaHust MHAKUKaTopa, Ans UCNONb30BaHUs B KayecTse
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbIX CETSAX YNPaBNeHUs U
cbopa nHdopmMauum (Nprema-nepesayv KoMaHa v AaHHbIX)

[anbBaHM4eckas passsa3ka MHTepdenca

WHTepdelc ranbBaHNYeCKN N30MMPOBaHbI OT APYrMX BXOAOB U OCTanbHbIX
Lenew, HanpshxeHe ranbBaHNYeckow pa3Bsskm He MeHee 500 B

1.3.5 dnekTpuyeckme AaHHbIe

Tabnuua 1.3.5 - TeXHUYECKNE XapakTepPUCTUKM SNIEKTPONUTAHNUS

TexHU4yecKasa xapakrepmucTuka

3HavyeHune

OnekTponuTaHve (MoAKIoYEHNE K CeTH):
- MOCTOSIHHOIO TOKa
- NepeMeHHOro Toka

oT 12B go 30B
ot 100B go 242B, 50Iy,

MoTpebnsiemblit TOk No NUTaHuo 24B

<180 MA

MoTpebnsiemasn MOLLHOCTb OT CETH
nepemeHHoro Toka 220B

<6,5BA

3awmTa gaHHbIX

EEPROM, cerHeTtoanektpuyeckas NVRAM

BbIxoAbl ranbBaHN4YecKn N30nN1MpoBaHbl OT Apyrmx exonos




1.3.6 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.6 - Ycnosus akcnnyataumm

TexHU4ecKas xapakrepucTuka

3HayeHune

Kopnyc (BxLLUxT):

LLIMTOBOE UCMOSNHEHNE
48 x 96 x 162 mm

MoHTaxHas rybuHa

170 mm

Bblpes Ha naHenu

9270% x 457°% mm

Temnepatypa okpyxatLien cpegpl

oT MuHyc 40 °C go nntoc 70 °C

ATmMocdepHoe gaBnexHve

ot 84 klMa no 106,7 klMa

Bnbpauwns (4acToTHoW/aMnnuTygHoOM)

no 60y / go 0,1mm

NomeLleHne

3aKpbITOE, B3pbIBO-, no»(apo6e30naCHoe.

BO3,D,yX B MOMeLleHNUN He OO0IMKeH codepXaTb Nblfiv 1 NpUMeCKU arpeCCUBHbIX
napoB U ra3os, Bbi3blBalOLWMNX KOPPO3UKO (B YaCTHOCTU: ra3os, cogeprKalmnx
CepPHUCTble coegUHEHNA nnun ammmak).

[MonoxeHue Npu MOHTaXe

COrnacHoO npoekrta

CreneHb 3awmThl

1P30

Macca 6noka, He Gonee

350 r

1.4 CocTaB MHAMKaTopa

Tabnuvua 1.4.1 - O6bem noctasku uHankatopa NTM-110

0O603HavYeHne HaumeHoBaHue Konunyecteo MpumeyaHne
MPMK.421457.027 MHavkaTop TeXHONormyeckmin * CornacHo 3akasa
MUKponpoueccopHbii MTM-110
KomMnneKT MOHTa)XHbIX 3aKUMHbIX 1 YcTaHaBnmMBaeTcs Ha kopnyce
3N1EMEHTOB (2 3axmma) MHOuKaTopa
MPMK.421457.027 C Macnopt 1 1 WT. No 3akasy
NMPMK.421457.027 PO PykoBoacTBO Mo akcnnyaraumu 1 1 aK3emnnsp Ha Bce 3aKa3aHHble
npubopbl NP NOCTaBke B 04WNH agpec
232-103/026-000 Pasbem ceTeBom 1 TONbKO ANsi UHAMKaTopa ¢ nutaHuem 2208
734-203 Pasbem ceTeBom 1 TOMNbKO AN nHavkatopa ¢ nutaHvem 24B
231-106/026-000 Pasbem Ans nogknioyYeHns BHELUHUX 2
BXOZHbIX M BbIXOOHbIX Lienen
231-131 Pblyar MOHTaXHbI AN KNnemm 1
734-230 Pblvar MOHTaXXHbIN NS KNEMM NUTaHNUS 1 TONbKO ANsi UHAMKATopa C NuTaHvem 24B

* KONNYeCTBO YKa3blBaeTCA Nnpu 3akase

15 CpeACTBa nimMmepeHuns, MHCTPyMeHT U NpUHaaNiexxHoCTn

1.5.1 lMepeyeHb CPeAcCTB M3MEPEHUs, MHCTPYMEHTA W MNPUHAANEXHOCTEN, KOTOpble Heobxoaumbl Mnpu
akcnnyaTtaumm nHigmkatopa WTM-110, npmuBeneHsl B Tabnuvue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CpeacTB U3MEPEHUS,, UHCTPYMEHTa U MPUHAANEXHOCTEW, KOTopble HeobxoauMbl Npy aKcnyaTauum
nHaukatopa NTM-110

HavmeHoBaHWe cpedcTB U3MEPEHWS, UHCTPYMEHTA U

o HasHaueHue
NPUHAANEXHOCTEN

1 BonbTmeTp yHMBepcanbHbiv L300 M3mepeHune BbIXOQHOMO CUrHana v KOHTPOsb HANPSXKEHUst NUTaHUSA

2 MarasuH conpoTtusrneHnuin P4831 3apaTyunk curHana

3 OnddpepeHumnanbHbii BonbTMeTp B1-12 3agaTymk curHana v usMepeHue BbIXO4HOro curHana

4 MeraommeTtp 94108 V3mepeHve conpoTMBIEHUst N30MALMK

5 MNuHUEeT MeguumMHCKni [poBepka KayecTBa MOHTaxa

6 OTBépTKa Pasbopka kopnyca

7 Msrkas 653b OuymncTka OT NbiNv U rpssmn

1.6 MapkupoBKka u nrioméupoBaHue

1.6.1 MapkupoBka 6noka BbinonHeHa cornacHo FOCT 26828 Ha Tabnudke ¢ pasmepamu cornacHo FOCT
12971, koTopas kpenuTcst Ha GOKOBOWM CTEHKE Kopnyca UHAUKaTopa.

1.6.2 Ha tTabnunyke HaHeceHbl Takme 0603HaYeHUs:

a) TOBapHbIM 3HaK NpeanpuUATUS-U3roToBUTENS;

6) HanmeHoBaHWe U3nenvs;

B) ycnoBHoe 0603HaveHuE;

r) o603Ha4YeHNe UCMONMHEHUS;

) NopsiAKoBbIA HOMEp MHAUKaTopa No cUcTeMe HyMepaLun NPeanpUaTUS-U3roTOBUTENS;
€) roZ v KBapTarn U3roToBIEHWS;




1.6.3 Mnom6upoBaHWe uHOMKaTOpa NPEANPUATUEM-U3FOTOBUTENEM MpWU BbINYCKE U3 NPOW3BOACTBA He
npeaycMOTPEHO.

1.7 YnakoBKa
1.7.1 YnakoBka nHgmkatopa cootsetcTByeT TpeboBaHusam FTOCT 23170.

1.7.2 Vsgenue B COOTBETCTBMM C KOMMSIEKTOM MOCTaBKMU ynakoBaHO COrMMacHO 4YepTexam npeanpuatud-
N3roToBUTENA.

1.7.3 W3penve B TpaHCMOPTHOW Tape TPaHCMOPTUPYETCS MEeNKUMU OTMNPaBeHUsIMU Kene3HOQ0POXKHbIM
TPaHCMNOPTOM (KPbITbIMU BAroHamu) Unv Apyrium BULOM TpaHCnopTa.

1.7.4 WN3penve noasepxeHo KoHcepsauum cornacHo FOCT 9.014 gna rpynnel llI-1; kaTeropum n ycnosui
XPaHEeHWs1 N TPaHCMNOPTUPOBKK - 4 (BapuaHT BPEMEHHOW BHYTPEHHEN ynakoBku BY-5, BapuaHT 3awmtbl B3-10).

1.7.5 B kayecTBe NoTpedUTENBLCKON Tapbl MPUMEHSIIOTCS KAPTOHHbLIE KOPOOKN M3 roppMpOBaHHOrO KapToHa
cornacHo FOCT 7376 1 MELLKM U3 NONU3TUIIEHOBOW NINEeHKU TomnLwmnHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpwn ynakoBke NpyMeHeHbl aMopTU3aLUmMoHHble MaTepuansl cornacHo FOCT 5244.
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2. HazHayeHue. PYHKUMOHANbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa UTM-110 nocpedcmeom KoHghu2ypayuu Moxem 6bimb
uU3MeHeHa makumM obpa3oMm, uymo mo2ym O6bimb peweHbl crsiedyrouwjue 3adavyu

asmomMamu3ayuu:
v NamepuTenb-MHAMKaTOP OO4HOMO NapameTpa ¢ curHanusaumen MUHUMymMa 1 Makcumyma
v YCTPOWCTBO cUrHanusaumm, AByX- Uiv TPeXno3nLMoHHOrO yrpaBrneHust
v/ CncTeMbl LMPOBOIA MHANKALIMKN TEXHONOMMYECKUX NapameTpoB
v YpaneHHble yCTPONCTBa CBSI3M C 0GBHEKTOM U MHAUKaLMen
v’ TepputopuarnbHO pacnpenerneHHble 1 NoKanbHble CUCTeMbI YNpaBreHust
v’ YaaneHHbIn c6op AaHHbIX, ANCNETYEPCKUIN KOHTPOSb, YNPaBNeHUE NPOM3BOACTBOM
v IHgukaTop napameTpa nepegasaemMoro no MHTepdeiicy.

BHyTpeHHs19 nporpaMmHas namsTe uHaukatopa MTM-110 cogepuT 6onblUOe KONMYecTBO CTaHAAPTHbIX
PYHKUMIA HEOBXOANMBIX ANSA YNpaBneHns TEXHONOrMYECKMMU MpoLeccaMn 1 peleHns BoNbLUMHCTBA UHXEHEPHbIX
npukNagHelx 3agad, Hanpumep, Takmx Kak:

® CpaBHeHVe pesynbTaTa npeobpasoBaHUs C yCTaBKaMuM MUHMMYM W MakKCMMyM, W CUrHanusauuio
OTKIMOHEHUI,

® nporpamMmmMHas kanubposka kaHana no BHeLHeMy 06pa3sL0oBOMY MCTOYHUKY @aHaNoOroBoro curHana,

e uncposas dpuneTpaums (Ana ocrnabneHns BAUSHWSA NPOMBbILLNIEHHbLIX NOMEX),

e npeobpasoBaress BXOAHOro curHana ¢ pasHbiM1 MaTemMaTnyeckumm yHKLMSMU,

® KyCOYHO-NNHENHasa MHTepnonsAuMsa BXOQHOTO curHana no 20-Tu Toykam,

e MacLuTabupoBaHue LKanbsl N3MepsemMoro napameTpa,

® KOHUrypupoBaHue Normkn paboTbl BbIXOAHBIX QUCKPETHBIX YCTPOMCTB,

® peTpPaHCMMCCUSA BXOOHOrO aHanoroBoro napameTpa Ha aHarnoroBbIi BbIXOA, YCTPOMCTBA (B criydae 3akasa
onummn aHanorosoro Beixoga AO) n MHoroe ap.

Wupgukatop WTM-110 KOHGMrypupyloTcs npyv  MNOMOLLM nepegHen naHenu npubopa unu  4epes
ranbBaHV4Yecku pasgeneHHblin nHTepdenc RS-485 (npotokon ModBus), 4To Takke nO3BONSET MCMNONb30BaTb
npubop B ka4ecTBe yaaneHHoro uHamkaTopa npu pabote B COBPEMEHHLIX CETAX yrpaBreHus 1 cbopa uHdopmMaumm.

MapameTpbl kKoHUrypaummu nHamnkatopa UTM-110 coxpaHaTCA B SHEProHe3aBUCUMON NaMATH.

Muaukatop WNTM-110 moxeT uW3roTaBnNuBatbCs MO WHAMBMAOYANbHOMY TEXHUYECKOMY 3afdaHuio Ons
BbIMOMHEHUS KOHKPETHOW TEXHOSTOrMYECKON 3aa4un.
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3. KOHCTpyKUMA HAMKaTopa U NPUHLMUN PadoThbI

3.1 KOHCTpyKUMAa nHaukartopa

Mupukatop NTM-110 ckoHCTpympoBaH No 6r1I04HOMY NPUHLUMMY U BKIOYAET:

® M/1aCTMacCOBbI KOPMYC;

o (bpoHTanbHbIN 60K NepegHen NaHenu ¢ anemeHTamm obcnyxmBaHus (knaBsnmaTypomn) 1 UHAMKaLuu;

® C TbiIbHOM CTOPOHbI pa3MeLLeHbl CbEMHbIE pa3beM-KNEMMbl, K KOTOpPbIM MOAKMYaTCs NUTaHue,
BXOAHbIE U BbIXOOHbIE CUrHanMbI.

3.2 NepenHAas naHenb MHAUKaTOpa

Ona HabniopgeHus 3a TexHomornyeckum mnpoueccom wuHaukatop WTM-110 obopyaoBaH akTUBHBIM
YyeTbipexpaspsaHbiM LMpPoBLIM AMCNeeM AN 0TOOPaxeHus n3MepsieMon BenUYMHbl U pesynbTata 06paboTku
YHKUMOHanNbHBIX  6110KOB, HEOOXOAMMbIM  KONMMYECTBOM  KMaBuLl  OBCNYXMBaHWA U CUrHaNM3aLMOHHbLIX
CBETOANOAHLIX UHAMKATOPOB AN PasfnUYHbIX CTATYCHbIX PEXUMOB M cUrHanos. BHelwHuin Bua nepegHen naHenu
nHaukaTopa NTM-110 npuBeaeH Ha pucyHke 3.1.

Lindpposon
avcnnen
npnbopa

« | l M -1 1 ‘ .............................................
a CeeToamoaHble
< MHAMKATOPbI
= MAX, MIN
CBeToanoaHbIi s
MHOMKaTop
nHTepdenca

CeeToanoaHble KnaBuwm
nHamkaTopbl K1 i mporpammupo-
n K2 i BaHus

PucyHok 3.1 - BHewHul sud rnepedHeli naHenu uHoukamopa UTM-110.

3.3 HasHauyeHune undpoBoro gucnnes nepegHen naHenu

Lindposon aucnnen nepeaHen naHenun uHamkatopa NTM-110 B pexxume PABOTA mnHavumpyeT 3HadyeHne
N3MepPAEeMON BENUYMHbI, UMW BbIXO, OAHOIO 13 PYHKLMOHAmNbHbLIX 6MOKOB.

B pexvme KOHOUTYPUPOBAHWE wuudpoBon gucnnen WHAMLMPYET YpPOBEHb KOHurypauum, 3atem
HOMEP MyHKTa MEHI0, 3aTEM MUrasi 3HayeHne napamMeTpa BbIOPaHHOIO NMyHKTa MEHIO.

3.4 HasHauyeHMe cBeTOAMOAHbIX UHOMKAaTOPOB

e Nugukatop MAX CeTutcsa (MuraeT), ecnu 3HavyeHne M3MepsieMON BENWYMHbI, COOTBETCTBYHOLLErO KaHana,
npesbllaeT 3Ha4YeHUe yCTaBkn curHanuaawumm oTknoHeHna MAX.

e NHaukaTtop MIN CeeTtutca (MuraeT), ecnv 3HayeHuMe M3MepPSeMOn Bernn4YMHbI, COOTBETCTBYIOLLEro kaHana,
MeHbLLIE 3HaYEHMWS YCTaBKMN CUrHanm3aumm oTkrnoHeHust MIN.

e Unpukatop K1 CBeTutCcs, ecnv BKIMYEH NepPBbIV AUCKPETHbIN Bbixod DO1.
e UngukaTtop K2 CBeTutcs, ecnuv BKMYEH BTOPON ANCKPETHbIN Bbixog DO2.
e UHaukaTtop IHT MwraeT, ecnu nponcxoauTt nepefaya AaHHbIX N0 MHTEPENCHOMY KaHany CBA3MW.

(LAN)
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3.5 HaszHauyeHue kKnaBuLl

e KnaBuwa [A]
e KnaBuwa [V]

e Knaeuwa [Q]

Knasuwa "6onbuwe". MNpy kaxxgoM HaxaTuv 3TOM KNaBULLIM OCYLLECTBMASIETCA YBENuyeHue
3HaYeHUs un3MeHAeMoro napametpa. [lpyM ygepXuMBaHWM STOW KMNABULIM B HaXaToM
MOSOXXEHNN YBENNYEHNe 3HaYEHWIN MPOUCXOANT HENPEPbIBHO.

Knaeuwa "mMeHbwe". [py kaxgoM HakaTun 3TOW KNaBuLIWM OCYLLECTBNSAETCH YMEHbLUEHue
3Ha4YyeHus un3MeHseMoro napametpa. [lpu yaepXuMBaHWUM 3STOW KNaBULWKM B HaXaToM
NMOMNOXEHUN YMEHbLLEHWE 3Ha4YEHUI NPONCXOONT HEMPEPbLIBHO.

KnaBuwa npegHasHadyeHa AnNs Bbl30oBa MEHK KOHduUrypauuu, Ans noATBepXAeHWs
BbIMOMIHAEMbIX OENCTBUA Wnu onepaumi M Ana  dukcauMm BBOAMMbIX 3Ha4YeHWUW.
Hanpvmep, noateepxaeHue BXxoda B pPexum KoHdwurypauuu, dukcaumss BBEOAEHHOTO
3Ha4YeHnss U3MeHseMoro napameTpa u T.4.

3.6 CTpykTypHasa cxema nigukatopa UTM-110

Al - BxogHOWM
U3MepsAiemMbIin 1

KOHTpPONUpyeMbIin
napameTp

MuTtaHne

=24B vwnu ~220B

MUKPO-
KOHTPOIJEP

MaHenb nHAnKauum
U KnaBuaTtypbl

AO - aHanoroBbI BbIXon
peTpaHcMuccum (onuus)

Z
- anropuTm 06paboTkun BXOQHOrO

MocnepoBaTenbHbIN
MHTepdenic RS-485

curHana
- KOHUrypaLus M3mMepuTenbHOTO

KoHdmrypupoBaHue, |

npuveM-nepegayda
KOMaHA U AaHHbIX

TemnepaTypHas

KOPPEKLMA XONOQHOro
cnasi Tepmonap

DO1-guckpeTbit Bbixoa 1,
2 aboTalowum no
KaHana ] / - P

COOTBETCTBYHOLUEN flormke
pa6oTbl

_Z*

DO2-guckpeTbii BbIxoa 2,
paboTatowwuit no
COOTBETCTBYHOLLEN JIOTuKe
pa6oTbl

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-110

3.7 dyHKUMOHanNbLHaA cxema uHaukatopa UTM-110

NuTtepdpenc
MODBUS

| Moaynb |

:ceTeBoro obmeHal

-1

e
l WHTepdenc ﬁ _______ onywa
— | _i
DYHKLMOHANbHbIV PV1 I ®opmupoBarens |
__»: 6110k Hopmanuaauum PVi PV2 > T| ananorosoro euixoma [ AO I
¥ MacLiTabupoBaHusi > A I
Brnok
onepaTMBHOro
Al EXqumKHHOHa_ F1 | ynpaBnenus u
PVE NbHBIN OJIOK 1 KOH(*)Mrypau““ JNornyeckum 6nok DO1
- YCTPOMCTBO
»|  cpaBHeHus
- cUrHanusarop
®DYHKUMOHAmMbHbIN PV
6rok Hopmanusauum PV% _>PV2 DYHKIMOHA- F2 DO2
> u macLuTabupoBaHus " | FnpHslii 610K 2
T WHTepdbeinc ﬂ l

OKHO oTo6paxeHus 1

| OKHO OTOGpaxeHUsi 2

PucyHok 3.3 - ®yHKyuoHanbHas cxema uHOukamopa UTM-110
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3.8 MpuHuMn pa6oTbl HAUKaTopa NTM-110

Unpukatop WTM-110, cTpykTypHasi cxema KOTOpPOro npuBefeHa Ha pucyHke 3.2 U yHKUMOHarnbHas Ha
pucyHke 3.3, npeacrtaBnsieT cOOOM YCTPOMCTBO M3MEPEHUSA 3HAYEHMS1 OQHOrO BXOAHOro napameTpa, ob6paboTku m
npeobpa3oBaHnst ero B ABYX pasHbIX LWKanax. To eCTb, OANH BXOOHOW CUrHaNn MOXHO NogaBaTh Ha NepBblli U BTOPOW
yHKUMOHanNbHbIN  6nok Hopmanusaumm W MaclwTabvMpoBaHMs C pasHbiMM  KanubpoBkamu, Tunamu LIKan,
napameTpaMu nuHeapv3aumMnm n T.n. ATy YHKUMIO MOXHO WCMONb30BaTb, HaMpuUMep, AN U3MEPEHUS YPOBHA U
obbema no ogHoM BXOQHOW BENUYnNHe.

Wupgukatop WNTM-110 pabGotaeT nog  ynpaBreHWEM  COBPEMEHHOrO,  BbICOKOMHTErpMPOBAHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBAEHHOro Mno BbICOKOCKOPOCTHOM KMOI TexHomormm ¢ HWU3KUM
3HepronoTpebneHvem. B nocToAHHOM 3anomuHaroLwem YCTpONCTBe pacnonaraetcs 60nblioe Konm4ecTso MyHKUNA
ANs pelleHns 3agay KoHTpons. [locpeacTBOM  KOHMIypyvpoBaHMS MONb3oBaTellb MOXET CaMOCTOATENbHO
HacTpavBaTb MHAMKATOP Ha peLleHne onpeaerneHHbIX 3aaay.

Wupukatop UTM-110 ocHalleH aHamnoro-umdpoBbiM npeobpasoBaTenem, ysnamu Undpo-AUCKPETHOrO
BblBOAA, CTOPOXEBbIMW CXeMaMWu AN KOHTPOmNs UMKNOB paboTbl Mporpammbl, SHEProHe3aBWCMMOWN MaMATbIO
EEPROM, NVRAM ans coxpaHeHns Nonb30BaTeNbCKMX NapameTpoB KOHUrypaumum u JaHHbIX.

BHyTpeHHAs nporpamma nHamnkatopa UTM-110 gyHKUMOHMPYET C MOCTOSIHHbIM BpPeMEeHHbIM LuKrioM. B
Hayane Kaxgoro Luukna BHyTpeHHen paboden nporpaMmbl CHUUTLIBAETCA 3HAYEHME aHanoroBOro BX0Aa,
Npov3BOAUTCA cuYUTbiBaHME U o6paboTka knaBuaTtypbl (nogaBneHve apebesra n obHapyxeHue AO0CTOBEPHOCTM),
npMeM KOMaH4 W [aHHbIX M3 nocrnedoBaTenbHOro uHTepdgenca. lMpu noMowm 3TUX BXOAHLIX CUrHarNoB
OCYLLECTBMSATCA, B COOTBETCTBMM C 3anporpammMuUpPOBaHHbIMU PYHKUUAMW M NONb30BaTENbCKMMM NapamMeTpamm
KOHpurypauum, Bce pacyeTsbl. [locne aToro ocylecTBnsAeTca BbIBOA MHOPMALIMM Ha aHanoroBbIi U AUCKPETHbIE
BbIXOA, WHOMKAUMOHHbLIE 3MEMEHTbl, a Takke QWKCauWs BbIYMCIIEHHBIX BENWYUH ANA pexuma nepenaydv
nocnenoBaTenibHOro HTepdelica.

3.8.1 NpuHUMn paboTbl 6510KOB 06pPabOTKM aHaNoOroBOro Bxoaa

B wnHgukatope UTM-110 annapaTHO MOXHO NOOKMHOYUTL OOWUH aHarioroBbli BXOAHOW CUrHam, KOTopbiv
MOXeT ObITb NPUHAT NEPBLIM U BTOPLIM (PYHKLMOHaNbHLIMK Briokamn Hopmanu3saummn n macwtabuposaHus. 3a aToT
©Onok oTBEYaOT COOTBETCTBEHHO YPOBHM KOHGMrypaumm AIN1 n AIN2.

AHanorosbIvi cMrHan umeet npoueaypy obpaboTku. [laHHas npoueaypa ncnonb3yeTcs AN NpeacTaBneHns
aHanoroBoro curHana B HeobxoAanmon nonb3osaTento opMe (HOPMUPOBAHHBIN CUTHAMN B TEXHUYECKMX eanHULaX).
Ha pucyHke 3.4 nokasaHa cxema o6paboTku aHanoroBoro BXoaa.

Ha pucyHke npuHsiTble cneayoline o603HavYeHus:

1. Qunbmp umnynbcHbix nomex. Vicnonb3yeTcs Ans noaaBneHust MMNynbCHbIX nomex. Onpeaensietca
napameTtpom AIN1.05 (AIN2.05) «MakcumanbHas onuTenbHOCTb UMMYNbCHOW Nomexu». Ecnv B kakom
nmbo UMKNe W3MEpPEHUst TEXHOMOIMYeckoro napaMeTpa OOHapyXeHO ero W3MeHeHue, TO
npeanonaraeTcsi BO3MOXHOCTb OEWCTBUSA MOMEXM M BbIXOOAHOW curHan cdopmupyeTtcst (C y4yeTom
YCPEAHEHUSA M3MEPUTENbHbBIX 3HAYEHWI) MO WUCTEYEHUM YCTAHOBIIEHHOrO BPEMEHW AMNUTENbHOCTU
nomexn. To ecTb, €cnu ANUTENbHOCTb W3MEHEeHus curHana 6Gonblie 3aAaHHOro Tromexn, TO 3TO
M3MEHEHME pacLeHMBaeTCAa Kak eCTeCTBEHHOe W MpuHMMaeTcs B AanbHevwyk o6paboTky cC
3a4epXKon BpeMeHU Trowexw. PaboTa gaHHoOro cunbTpa BHOCUT LOMOMHUTENBHOE TPaHCMOPTHOE
3anasgblBaHNe B CUCTEMY PErynupoBaHusi, KOTOPOE pPaBHO Benu4YMHe napameTtpa «MakcumanbHas
ANUTENBHOCTb UMMYMLCHON Nomexu». [1o3ToMy BCerga Hy>XHO CTPEMUTLCA MUHUMU3NPOBAaTb AaHHbIN
napameTp.

2. Modynb Hopmanusayuu cueHana. ATOT MOAYNb HOPManNu3yeT BXOOHOW aHanorosbiv curHan. BaxHon
YyHKUMEN OaHHOro MOAYMsl €CTb KOHTPOIb AOCTOBEPHOCTU AaHHbIX. B crnyyae Bbixoga aHanorosoro
curHana Ha 10% 3a guanasoH, KOTOpbIA yCTaHaBnuBaeTCs Npu kannbpoBKe WHAMKATOpa, MOAyIrb
nocbiNaeT CUrHan MHAMKaTopy O HeOOCTOBEPHOCTU AaHHbIX B KaHane. [lpy aTom ecnu curHan Huxe
[VanasoHa U3MeHeHWs Ha LndpoBoM gucnnee roput £~ L, npu npesbileHun gaHHoro avanasoHa
Ha umdposom ancnnee roput £~ H. B 06oux criyyasx reHepupyeTcs coBbITUE «pa3pblB NMHAN CBS3N
C [aTYUKOMY.

3. [lapamempbi kanubposku. OnpenensoT TOYHOCTb KaHana U MEHSI0TCA Npy 3amMeHe faTyuka unu
nepexode Ha gpyron Tun partdvka. NMogpobHee o kannbpoBKax aHanoroBbiX BXOLOB CMOTpUTE B
pasgene nocBsiLLEeHHOMY KannbpoBKaMm.

4. OkcrioHeHyuanbHbil ¢hunbmp. OuUNbTP UCMonb3yeTcs AN MoAaBreHus MnoMex, a Tawkke Ans
nogaeneHuns «apebesra» UHAMKALUWM (YacTbIX U3MEHEHUI MOKa3aHWsi UHAMKaTopa M3-3a konebaHui
BXoAHoro napametpa). Onpegensietcs napametpom AIN1.04(AIN2.04) «[locTtosiHHass BpemeHu
LuuncpoBoro punsTpar.

5. Modynb macwmabuposaHus cueHana. JTOT MOLYNb NUHeapusnpyeT WM MaclTabupyeT BXOAHOW
CWrHan corracHoO 3aZaHHOW Morb3oBaTeneM HOMWHANbHOW CTaTUYECKOW XapakTepUCTMKWM AaTyuka,
KOTOpbI MOAKMYEH K AaHHOMY Bxody. VMmeetcss B BuAy, YTO MMEHHO 34ecb BbiOupaeTcs Tuvn
NMOOKIMIOYEHHOrO K KaHany pJaTtyuka. Takke B 9TOM Moayrne ecTb BO3MOXHOCTb W3BIEYeHus
KBagpaTHOro KOpHA M3 BxoAsdwero curHana. lonb3oBatenb uUMeeT BO3MOXHOCTb NMHeapu3oBaTb
curHan no co6CTBEHHOW KPMBOW NHEapU3aLuu.
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PucyHok 3.4 — Briok-cxema ¢hyHKYUOHarbHbIx 6510K08 Hopmanusayuu u macwmabuposaHusi

6. Tabnuuya koopOuHam nuHeapusauyuu cueHana. [aHHaa Tabnvua onpegensieT KOOpPAMHAThI
nonb3oBaTeNbCKON NUHeapusaumm, napaMmeTpbl KOTOPOW 3a4alTCs Ha ypoBHe KoHdurypaumm LNX un
LNY.

7. Modynb koppekuyuu aHanoz2o80e0 exoda. B aTom Mogyne curHan, npeobpas3oBaHHbIN B NpeablayLumx
6nokax, cmellaeTcs Ha 3afjaHHoe nonb3oBaTtenem (ypoeeHb COR1 n COR2) 3HauveHue. 3HayeHue
KOppeKuMmM CyMMUPYETCH C BXOAHbLIM CUTHANoM Unu Bbl4MTaeTcs U3 BXOOQHOrO curHana, B 3aBUCMMOCTHU
OT 3HakKa koappmumeHTa KoppeKLnn.

MpumevaHue:

1. [lpu BbibOpe TUNa gaTyMka C 3agaHHbIM AMana3oHOM U3MEpeHUsi, B Modyne HopManu3auum curHana
napamMmeTpbl BbICTaBMNSATCS aBTOMaTUYECKN U U3MEHeHMe ux 3abnokMpoBaHo.

2. Tpwv nHTepdencHom BBOAE HACTOWKU MOAYMSI HOpManu3auum 1 ounbTPOB HE MMEIOT CMbICNA, TaK Kak

curHan no uHTepdency nepegaeTcs cpasy B Moayrb MacluTabupoBaHnst curHana.
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3.8.2 NpuHUMn paboTbl hyHKLUMOHaNbHbLIX 6110KOB

Mocne obpaboTkn BxogHoro curHana Al pyHKLMOHanbHbIMKM GrokamMyn HopManusauum n macluTabupoBaHust
dopmupyeTcsi 3HayeHue mamepsiemon BenuuuHbel PV1 n PV2 B TexHudeckux eamHuuax. OTO 3Ha4YeHue MOXeT
oTobpaxaTbCsA Ha AMcnnesx nepegHen NaHenu, nogaBaTbCs Ha aHaroroBbll BbIXOA4 C MPAMbIM M 06paTHBIM
HanpasneHneM, NofgaBaTbCA Ha KOMMapaTop, NOCMe Yero Ha AUCKPETHbIN BbIXOA, a Takke obpabaTbiBaTbCA OOHUM
13 OyHKUMOHarbHbIX BIOKOB.
B napameTtpe matematuyeckme cyHkumm (FNC1.00 n FNC2.00) nonb3oBaTenb BbIGUpaeT, Kakylo 13 cemu
yHKUMIA HEOOXOAMMO UCMonb3oBaTk. Bo3MoXeH BapyuaHT He Mcnonb3oBaHUs pyHKLMOHanbHoro 6rnoka (napameTp
paseH 0000).
MpuHuMn paboTbl PyHKUMOHaNLHOro 6roka npeacraeneH B Tabnuue 3.1.

Tabnvua 3.1 — OnucaHusa dyHKUMOHaNbHbIX 6110KOB

FNC1.00 ®DyHKLMOHaNbHas cxema
FNC2.00 ¥ marematnueckoii dpyHKumM

PV1

He ucnonb3ayercs

DyHKUMOHANbHaA cxema PyHKuKn
BbIMUTAHUA

—r

PV2

k,-PV1-k,-PV2

e

PV1

f f
|

FNC.02 FNC.03

DyHKUMOHANbLHaA cxema PyHKunmn
CYMMWUPOBAHUA

—_—p

PV2

k -PV1+k,-PV2

s

f f
&) ]

FNC.02 FNC.03

DyHKUMOHANbLHAA cxeMa PyHKUUK
YMHOXEHUSA

PV1
_—

PV2
—_—

PV1
—_—

PV2
——

k,-PV1-PV2

f
ki |

FNC.02

DyHKUMOHANbHAA CXeMa (hyHKUMK
OENEHWA

Pr1
- Py
t

K |

FNC.02

F

F

F

DYHKUMOHaNbHbIN 6NOK OTKNIOYeH
MaTtemaTtuyeckasn yHKUMA BbIYUTAHUA

Mpn wncnonb3oBaHUM MaTemaTMyeckonm yHKUMKM “BbluMTaHue”,
3HavyeHue BTOPOM U3MEPSIEMON BEMUYMHbI YMHOXEHHOW Ha KoadpduumneHT

k2 BblYMTAETCHA U3 3HaYEHUss NEPBON M3MEPAEMON BENUYUHBI YMHOXEHHOWN

Ha koacpdmumenT K; .

MaTtemaTuyeckas (*)yHKLIVIﬂ CyMmmMmunpoBaHusa

Mpn ucnonb3oBaHUM MaTeEMATUHECKON (PyHKUUM “CymmupoBaHMe”,
3HaveHue NepBon U3MepsieMon BENMYMHbI YMHOXEHHOW Ha KoadbduumneHT k1
CYMMUPYETCSl C 3HAYEHNEM BTOPON M3MEPSEMON BEMNUYMHBI YMHOXEHHOW Ha
koacppmument K., .

MaTtemaTuyeckas (*)yHKLIVIﬂ YMHOXeHusA

Mpn wncnonb3oBaHMM MaTemaTuyeckom QYHKUMKU “yMHOXeHue”,
3Ha4YeHne NepBor U3MEePAEMON BENUYMHBI YMHOXEHHON Ha KO3 DULNEHT |(1
YMHOXaeTCs CO 3Ha4YeHNeM BTOPON U3MEPSEMON BENNYUHDI.

MaTtemaTuyeckas (*)yHKLIVIﬂ AeneHus

Mpn wncnonb3oBaHWM MaTemMaTudeckon yHKUMKM  “OeneHue”,
3Ha4YeHne NepBor U3MepPAEMON BENUYMHBI YMHOXEHHON Ha KO3 ULINEHT |(1
OenuTcH Ha 3HaYeHne BTOPOW U3MePSEeMO BEMUYUHBI.
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MepepHns

naxens npubopa nK MaTtemaTtnueckas yHKUMA MHTErpupoBaHUs
RIS Ha  6nok  uHTerpupoBaHusi  nopaetcsi
Cxema cpyHKuum YPOBHS 3Ha4YeHMe TOMbKO OOHON M3MepsemMon BenuunHbl. Ha
WHTEMPUPOBAHUA KHOMKN W 11 O nepBbin  PyHKUMOHANbHBIA ONOK  3HayeHne nepBou
(yHKUMOHanbHOro Pexum copoca hYHKLMOHanNbHoOM BEMNYMHBI, a Ha BTOpOW
Gnoka FNC1(2) FNC.01 (pyHKLMOHANbHBI BIOK 3HAYEHWS1 BTOPOM M3MepsieMo
nepenosHeHuio BENMUYMHbL. POPMynbl MHTErPanbHOTO 3HAaYeHust Ans
nepBoro M  BTOPOro  (pyHKUMOHanbHoro  Grioka

WUHTerpanbHoe npeactaBfeHbl HUXe:

3Ha4eHue

pv K
— R, B
.

k1
(FNC102) [ py/q

KoHTponb 3anuck npu F1 — =
nepenonHeHus  nepyonom E BKITIOYEHUM (FNC1.00-0009 k2(FNCl 03)
1MUH ! nUTaHus ’
n3y = _ kl(FNCZ.OZ) fpv2
(FNC2.00=0005 — k2
(FNC2.03)

BxopHas BenununHa nHTerpanbHoro 6roka (6nok pabotaeT kak cYeTYUK) Npu 3HaYeHnn koadpduumenToB k1=1 n k2=1
JOIMKHa MMETb eAMHUUBI U3MepeHus “TexH.efd/dac”. Bbixon wHTerpatopa npu 3ToM OyaeT B “TexH.en”. Ecnu xe BxopgHown
napameTp MMeeT Apyrue eauHuUlbl U3MepeHus, TOorAa MHTerpaTop maclTabupyetcs ¢ nomolbio koadduumentos k1 n k2.

Hanpumep, HyXHO M3MepsiTb KOMMYECTBO XWUAKOCTU MO ee pacxody, KOTOpbl uaMepsieTcst B [Ms/MuH] Torga, nog6opom

0005
koadpdumumeHToB k1=60 n k2=1 macwutTabupyem nHTErpaTop, a Ha BbIXo4e NOoMyyYnM KONMYeCTBO XUOKOCTU B [M3].
B T1abnuue 3.1.1 npuBeneHbl 3HaveHusi koadpduumeHToB k1 v k2 Ans OCHOBHbIX €QVHUL U3MEPEHUs nNapamMeTtpa
pacxoga.
Tabnuua 3.1.1 — 3HayeHune koacppuumenTos ki n k2
EQnHULbI n3MepeHns BXoOHOro napaMeTpa
1 60 3600 1
1 1 1 24
DyHKUMOHAnNbHBI GIOK UMEET YeTbipe pexuma copoca MHTerpanbHbIX 3HaYEHUI:
Tabnuua 3.1.2 — Pexwumbl cbpoca MHTerpanbHbIX 3Ha4YeHUn
Cbpoc C6poc no C6poc c MK
FNC1(2).01 KnaBviwamu | nepenorn- (perucTpbl
o HeHMIo 12,13; 14,15)
0000 Be3s cbpoca
0001 Mo nepenonHeHnto = + +
0002 Mo nepenonHerm:) w:m + + +
knasuwamu “V’ +
0003 Knasuwamu “V’ +“Q’ + - +
| 0006 | PesepB | PesepB
DyHKUMOHANbHAA cxeMa PyHKUMK
BuiuKTanuA BIAXHOCTH MaTemaTuyeckasi (pyHKLMsI U3MepeHue BRaXHOCTH
HIEVXPOMET pUHECKAY!
Mpu BbIOGOPE DYHKUMM “BNAXHOCTL” CUrHam C Cyxoro TepMomeTpa
0007 nocTynaeT Ha nepBsblii BXOA, a C BNaxHoOro — Ha BTopoi. [lanee, no tabnuue

3agjaHHo B nporpamme  umHaukatopa  UTM-110,  dopmupyeTcs
NCUXPOMETPUYECKMM METOAOM 3HAYEHME BRNAXHOCTU. 3HayeHus mexay
TOYKamu, 3afaHHbIMK B Tabnuue, HaxoasTCcst METOAOM annpoKCMMaLuK.
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3.8.3 MpuHUMN paboTbl 6r10Ka CUrHanu3auum

MpuHUMn paboTbl 6noka curHanM3aummn nokasaH Ha pucyHke 3.5.

BEPXHUN
YPOBEHb
Peructpbl
napameTpoB ( )
yCTaBOK
67 <

Peructp (6) e
KBUTMPOBaHUSA N
ALRM_ACK 2
Peructp (7) —
PIALRM_STATE ; ‘o

oo OO

dopMMpoBaHMe curHana curHanuaaumm

PucyHok 3.5 — briok-cxema 6r1oka cuegHanusayuu

KoHTponb BbiIxoga napameTpoB 3a rpaHuLbl yCTaBOK CUrHanM3auum npon3soauTcsa Ans Kaxaon n3 BenuynH
PV1, PV2 u gna BbixogoB yHKUMOHanNbHbIX 6nokoB F1 n F2. [Ons kaxgoro u3 3aTMx MapaMeTpoB YCTaBKU
MUHUMYMa, MaKCMyMa U rMCTepes3nc 3aaeTcsl Ha YPOBHAX KOH(Urypauum aTux napameTpoB. Takke 3TW yCTaBku
MOXHO 3ajaBaTb 4Yepe3 UHTepdenc B COOTBETCTBYHOLMX peructpax. CoOTBETCTBYHOLIME pEerncTpbl ykasaHbl B
Tabnuue B.1.

MHamkaTopbl Ha nepegHen NaHenu nokasbiBaldT CUrHanu3aumio Toro napameTpa, KOTOpbI BbIBOAUTCSA Ha
uundposor aucnnei. CoCTosiHMe CUMrHanusauum BCcex napameTpoB 3anucbiBaeTcs NobuTHO B obwwmii peructp 7. B
3TOM Crny4ae 3Ha4yeHue CUrHanM3aumu ansi Bcex napameTpoB MOXHO HabnogaTe Ha BEPXHEM YPOBHE.

CuvrHanusaums MoXeT ObITb C KBUTMPOBaHMeM 1 6e3. Ecnu napameTp oTobpaxeHns curHanusaumm BbibpaH
ALRM.00=0001 (c kBMTMpOBaHWeM), TO MPWU MNPEBLILEHNN U3MEPAEMON BENMYMHON YCTaBOK CUrHanusaumv B
pPerncTp COCTOSIHUS CUrHanuM3auum 3anucbiBaeTcs «1» M nHaMkaTop curHanusauum HaumHaeT muraTb. B peructpe
KBUTUpOBaHUA Haxoautcsa «0». Korga onepaTop 3aMeTun BbixO4 MapameTpa 3a YCTaBKU CUrHanmM3aumMum OH MOXeT
KBUTUpPOBATb CUrHan Kak C nepegHen naHenu knasuwen [A] (B peructp kButupoBaHus «1» 3anucbiBaeTcs
aBTOMaTU4eCKu), Tak 1 Yepes NHTepenc ¢ BEpPXHEro YpoBHS, 3anncas B PpermcTp COCTOsIHUE KBUTMPOBaHUA «1».

3.8.4 MpuHUMN paboTbl OKOH OTOGpaXKeHUA

OKHO 0TOBpaXKeHNs COCTOMT M3 LMdPOBOro AUcnes, MMHeNHOro nHanKaTopa, UHAUKaTOPOB CUrHaNU3aumm
W NHOUKaTOPOB ANCKPETHbBIX BbIXOO0B.

B wHaukaTope WNTM-110 ecTb BO3MOXHOCTb BblOOpa OAHOTO M3 Tpex BapuaHToB oOTobpaeHus
namepeHHbix PV1, PV2 n paccuntanHbix F1, F2 3HavyeHun, koTopble MOXHO BbibpaTb B nyHkTe MeHio WND1.00 n
WND2.00 (pucyHok 3.6).

Mpu BbiGope WND1.00 (WND2.00)=0000 nony4yaeM ofHOKaHamnbHbIA MHAMKaTOpP. TO ecTb Ha LucpoBoii
AVCNnen BblBOAWUTBCA MapameTp nepsoro (yHKUMoHanbHoro 6noka Hopmanu3aumm u MacwTabuposaHus PV1
(pucyHok 3.6). B aTOM cryyae nonoXeHve AeuuMMarnbHOrO pasfgenuTens, HayanbHoe W KOHEeYHOe 3HayeHue
AvanasoHa oTobpaxeHns 6epyTcsi U3 napamMeTpoB HACTPOMKM NEPBOro aHanoroBoro Bxoda. Ha ypoBHe HacTpoWiku
nepBoro okHa oTobpakeHVWs MOXHO 3afjaTb MeTOA MHAMKauWMM (CermMeHT, rmctorpamma, ructorpamma ¢ «0» no
cpeavHe) M TOYHOCTb NUHENHOW wHAukaumu. [lapameTpbl HacTpPOMKM BTOPOro OKHa OTobpaxeHus He OyayT
3aeCTBOBaHbI.

[na otobpaxeHnss OQHOTO OKHa, HO C COBCTBEHHbIMW HAcTpomkamu LudpPoBOro Agucnnes Heobxognmo
BblOpaTe napametp WND1.00=0001 - ogHO OkHO oTOoGpaxeHus (pucyHok 3.6). B atom cnyvae Oyayt
3ae1CTBOBaHbl BCE HACTPOWKM YPOBHS KoHurypauum WND1.
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Mpn HeobxoouMOCTM [OBYX OKOH OTODpakeHusi napameTp “KonmyecTBO OKOH” BblGupaetca WND1.00
(WND2.00)=0002(pucyHok 3.6). Npn aTom 6yay 3agencTBOBaHbl BCE HACTPOMKW YPOBHEWN KOHUIypauum OBYX OKOH
oToBpaxeHusi. MepeknioueHne Mexay OkHaMm B pexxuMe poboTa NPOUCXOAUT Npu HaxaTtum knasuium [Q].

Bo BTOpOM 1 TpeTbum cnyyvasax (OAHO MW ABa OKHA) AN HACTPOWKWM AOCTYMHbI TaKue napameTpsbil:

* BbIOOP NapameTpoB, KOTOpbIe BbIBOAATCA Ha undposon aucnnen WND1.01(WND2.01);

* MONOXEHWEe 3ansToN LMGPOBOro ANCMNes Kaxaoro okHa otobpaxeHma WND1.02 (WND2.02);

* cnoco6 oTobpaxeHust uHcbopmaumm Ha undposom aucnnee (ceetutcs/muraet) WND1.03, (WND2.03);

MpuMeyaHue: NepeknioyeHe Mexay OkHaMm1 B pexume poboTa NPOUCXOAUT NpU HaxaTum knasuium [O].

WND 1.00 =0000

/

@0

AIN

WND 1.02

WND 1.00 =0002
WND 1.00
WNDl\.OZ \ WND 1.03
WND 1.00 =
0001 A
v
(<Xe)

/O/KHO oTobpaxeHus 1

7

WND 1.01
WND 1.03
\ / WND 2.02 @T }VND 2.03
v

Oﬂﬂg O%H% oTobpaxeHust

WND 1.01

o

)
/)/KHO oTo6paxeHus 2

\4

7

WND 2.01

PucyHok 3.6 — briok-cxema ebl6opa BapnaHTOB OTOGPaXKeHUs! U3MEePUTENBHOTO NapaMeTpa

3.9 NMpuHUMN paboTbl TIOrMYecKoOro ycTpomcTea

Jlornyeckoe ycTpoiicTBO UMEET creaytoLume pyHKLUK:
e KOMMNapaTtop (YCTPOMCTBO CpaBHEHWS);

® cuUrHanmsartop;

® [1BYXMO3NLNOHHBIN Perynsrop.

HacTpoWnkun norm4eckoro ycTponcTaa Npon3BoAsTCA Ha YPOBHE HACTPOMKN ANCKPETHbBIX BbIXOA0B.

MpuHUMn paboTbl NOrMYeckoro yCTpomcTBa nokasaH Ha pucyHke 3.9. B nyHkte meHio DOT1.01(DOT2.01)
BblIOMpaeTCa WCTOYHWMK aHanoroBOro CurHana Ans ynpasfieHWs AUCKPeTHbIM BbixogoM. Ha pucyHke 3.9, ans
npumepa, WCTOYHUKOM YMNpaBrieHusi MepBblM AUCKPEeTHbIM Bbixogom DO1 BbibpaHa wusmepsiemas BenuuuHa
obpaboTaHHass BTOpPbIM (PYHKUMOHanNbHbIM OGMOKOM HOpManM3auuM W MacwTabupoBaHus, a pAns BTOPOro
AVCKPETHOro BbIXOAA — BbIXO4 MEePBOro yHKUMOHanLHOro 6roka.

B nyHkTe meHio DOT1.00(DOT2.00) BbibrpaeTcsa normka paboTbl ormyeckoro yctpoicrea. Ha pucyHke 3.9
nokasaHo kak pabortaet komnapatop - 8 30He MIN-MAX n 6onswe MAX. Ona nepsoro cnyyas copmupyeTcs Ha
BbIXOAE forMyeckas eguHula, korga BXOAHOW curHam Haxopgutcs mexay yctaBkamu MIN n MAX. 3HayeHue aTmx
yCTaBOK 3apjaetcs B nyHkTax meHio DOT1.03..05(DOT2.03..05). Bo BTOpOoM crniydae dopmupyeTca eauvHuua Ha
BbIXOfe Torga, Koraa BXOAHOW CUrHan npesbilaeT yctasky MAX.
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Jlornyeckoe yctponctso 1

CpaBHeHue BXxogHoro curiHana c ycraskamm MIN-MAX DO1

DOT1.00] Jlornka pa6oTtbl (0003 - B 30He MIN-MAX)

|
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|
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Jlornueckoe yctponcTtso 2
CpaBHeHue BxogHoro curdHana ¢ yctaskamm MIN-MAX DO2
DOT2.00| Jlornka pa6botbl (0001 - 6onblie MAX)
I F1 A
|
! [N =\
DOT2.04, MAX f ‘;\_/ )
! : ‘ ' |
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T T T T T T T A
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| | I K220} po2 =
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PucyHok 3.7 =[Juazpamma pobomel fl02u4ecKux ycmpodlcme

YnpaBnsaTb NOrM4yeckum yCTPpOMCTBOM (ero OTKoYeHneM), oBO06BLLUEHHON CUrHanmm3aumern MOXHO Takke
Yepes nHTepdenc.

BbixogHOW curHan nornyeckoro yCTpoucTBa MOXET ObiTb CTAaTUYECKUM UMM UMMYMbCHBIM (GUHAMUYECKNM)
C 3ajaHHoOW AnuHoW umnynbca. [pn cTaTV4eckoM BbIXOOQHOM CWUrHamne rornyeckoe YCTPOWCTBO dopMupyeT
FIOTMYECKYI0 eAMHNLY Ha MPOTSHXKEHUW BPEMEHMW, KOoraa napameTp BXOAWUT B 30HY 3a4aHHYH norukon pabotbl. A npu
UMMYNbCHOM BbIXOLHOM CUrHamne AnvHa BbIXOOHOTO UMMyrnbca 3agaeTtcs B nyHKTe meHio DOT1.02(DOT2.02). Ha
pyCyHKe 3.7 UMNYNbCHBIA CUrHan n3obpakeH cepoi 3anMBKON CO BpeMEHEM AnUTeNbHOCTU nMnynbsca T.

Bbixoa norunyeckoro yctponctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIN (DOPMUPYET COCTOSIHNE
pene BbIKI/BKJl. Takke 3HayeHue BbIXoAa mOrMMYECKOro YCTPOWCTBA 3anucbiBalOTCA B pernctpel 4 un 5
(cm.Tabn.B.1).
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4. Acnonb3oBaHMe NO Ha3HAYeHUIo

4.1 3KCI1]1yaTaLlMOHHbIe orpaHnyeHusa npm ncnofib3oBaHMM MHAUKaTopa

4.1.1 MecTo ycTaHoBKM nHamkatopa NTM-110 fOmKHO oTBeYaTb CReayoLwWwnM YCOoBUSIM:

- obecneymBatb yoobHble yCcrioBus Anst 06CNyXMBaHUS U AEMOHTaxXa;

- TemnepaTypa W OTHOCMTENbHasi BMAXHOCTb OKPYXAlLEro BO3ayxa [OIPKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMMaTUYECKOro UCMONTHEHNSI MHOUKATOPa;

- OKpyXarLlas cpefa He AoMKHa coaepXaTb TOKOMPOBOASLIMX NPUMECEN, a Takke Mpumecen, KoTopble
BbI3bIBAOT KOPPO3UIO AeTanemn nHankaTopa;

- HanNpsPKEHHOCTb MAarHUTHbIX MONEN, BbI3BAHHbIX BHELUHMWN UCTOYHUKaMM NEPEeMEHHOro Toka YactoTton 50
"4 MY BbI3BAHHbBIX BHELUHUMU UCTOYHMKAMK MOCTOSIHHOIO TOKA, He AOImkHa npeBbiwatb 400 A/w;

- NapameTpbl BUOpauum AormkHbI COOTBETCTBOBATL MCMONHEHN0 5 cornacHo FOCT 22261.

4.1.2 MNpw aKkcnnyaTauMm nHankaTopa HeobX0AMMO UCKITHOUNTL:
- nonagaHue TOKONPOBOASLLEN MbINN UK XUAKOCTU BHYTPb MHAMKATOPA;
- Hanuume NOCTOPOHHMX NPEAMETOB BONM3M MHAMKATOPA, YXYALLAKLWMX ero eCTeCTBEHHOE OXNaXaeHue.

4.1.3 Bo Bpems aKcniyatauum Heo6XoanMMo crieuTb 3a Tem, YTo6bl NOACOeAMHEHHBIE K U3Aenvio NpoBoaa
He nepenamMbiBanvchb B MECTaxX KOHTaKTa C KIeMMamu 1 He MMEnu NMoBPeXKaAeHUI N30MNALNN.

4.2 HOAFOTOBKa MHAOUKATOpPa K MCNOJIb30BaHUIO. Tpe6OBa|-|m| K MeCTy YCTaHOBKM
4.2.1 OcBoboaunTe nsgenve ot ynakoBKu.

4.2.2 TlMepen HayanoM MOHTaXa MWHOMKaTopa HeoOGXOAMMO BbIMOMHWUTL BHELWHU ocmoTp. [pu aTom
06paTuTb 0COGEHHOE BHUMAHME Ha YUCTOTY MOBEPXHOCTU, MApKMPOBKM N OTCYTCTBME MEXAHWNYECKMX NOBPEXAEHUN.

4.2.3 NngnkaTtop MTM-110 paccumtaH Ha MOHTaX Ha BEPTUKANbHON NaHENN 3MEKTPOLLNTOB.

4.2.4 VHavkaTop [OOIMKEH YyCTaHaBnMBaTbCA B 3aKpbiTOM B3pbliBOOGE30ONacHoM W noxapobesonacHoM
nomeLleHnn. Mcnonbsyvite npubop npu Temnepatype M BAAXHOCTM, OTBeYalWux TPebGoBaHUSM M YCNOBUAM
3KCNnyaTaumm ykasaHHbIM B rrase 1.3 HacTosLen NHCTPYKLUN.

4.2.5 He sarpomoxgaiiTe NpoCTPaHCTBO BOKPYr YCTPOWCTBa AN HopMasibHoro TennoobmeHa. OTeeauTe
[AOCTaTO4YHO MecTa Ons eCTeCTBEHHON BEHTUNAUMM YCTPOoCTBa. He 3akpbiBaiTe BEHTUMALMOHHbIE OTBEPCTUS Ha
Kopnyce ycTpoictea. Ecnu npubop noagsepraeTcs HarpeBaHWUio, AN ero oxnaxaeHus go Temnepatypbl Huxke 70°C
NCMOnb3yinTe BEHTUNATOP.

426 T[abaputHble W nNpuUCOeouHUTENbHbIE pasmepbl  uHavkatopa WTM-110 npuBedeHsl B
npunoxeHum A.

4.3 CoeauHeHMe C BHELWHUMMU yCTporMcTBamMu. BxogHble N BbIXO4HbIE Lienu

4.3.1 BHUMAHMUE!!! Tlpu noakntodeHun nHamkatopa MTM-110 cobntogaTb ykazaHus Mep 6e3onacHoCTU
pasgena 6.2 HacTosALEeN NHCTPYKLUN.

4.3.2 KabGenbHble cBA3N, coeduHsawowme uHamkatop WTM-110, nogkniovaroTcs 4epe3  KrieMMbl
COEAVHUTENbHBLIX pPasbeMOB B COOTBETCTBMM C TpeboBaHusMu  gencteytowmx  "lMpaBun  ycTpoWcTBa
3NEeKTPOyCTaHOBOK".

4.3.3 MNopaknioyeHne BXOAOB-BbIXOAOB K uHAukaTopy MTM-110 npon3BoaaT B COOTBETCTBUM CO CXeMaMu
BHELUHUX COeAMHEHWIA, NpUBEAEHHbIX B NpunoxexHun b.

4.3.4 Tlpy NOOKMOYEHUN FMHUMIA CBA3W K BXOOHBIM W BbIXOAHBIM KMNEMMaMm MNpuHMManTe Mepbl Mo
YMEHbLUEHUIO BIUSHUSI HaBEAEHHbIX LUYMOB: UCMOMAb3ylUme BXOOHble W (UNW) BbIXOOHbIE LUYMOMNOAaBMSOLLME
GuNbTpbl ANA MHAMKaTopa (B T.4. CETEeBble), LUyMOMNoAaBnsiowme unbTpbl AN nNepudepUnHbIX YCTPOWCTB,
MCMonb3ynTe BHYTPEHHNE LUNMpPOBbLIE PUNbTPLI aHANOroBblix BXoA40B nHankatopa MTM-110.

4.3.5 He ponyckaeTca o6beanHATbL B 04HOM kaberne (Kryte) Luenu, No KOTopbiM NepeaarTcs aHanorosble,
UHTEpdENCHbIE CUTHAaMbl U CUNBHOTOYHbIE CUrHarNbHbIE UMM CUIMbHOTOYHbIE CuUMoBble uenu. [ng ymeHblueHus
HaBEAEHHOrO LWyMa OTAENUTE JfIMHUWM BbICOKOTO HAaMpPSKEHWUS UMW NIMHUK, MPOBOASILLNE 3HAYUTENbHbIE TOKMU, OT
OpYrMX INUHWA, a Takke u3beraWTe napannenbHOro unu obuiero MOAKMHYEHUS C JIMHUSIMUA MUTaHWUS Npu
NOAKNIYEHUN K BbIBOJAM.
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4.3.6 HeobxoammocTb 3kpaHMpoBaHus kabenewn, NO KOTOpbIM nepefaeTca UHdoOpMauus, 3aBUCUT OT
ONVHbl kabernbHbIX CBA3EM M OT YPOBHA MOMEX B 30He npoknagku kabens. PekomeHgyeTcs wucnonb3oBatb
n3onupyrowmne Tpyoku, KaHarnbl, TOTKM MW 3KPAHMPOBAHHbLIE JIMHUN.

4.3.7 [TlpMeHeHVWe 9KPaHMPOBAHHOW BUTOW Mapbl B  MNPOMBIWMEHHBIX YCIOBUAX  SABMASETCH
npeanoyTUTENbHbLIM, MOCKOMbKY ObecneyvMBaeT MNOMyyYyeHUe BbLICOKOrO COOTHOLUEHWS CUrHamn/luym wu 3awuty oT
CUHA3HON NOMEXM.

4.3.8 lNopakniovanite cTabunusaTopbl UK LWYMONOAaBnAsoLWme punbTpbl K NepudepuiiHbiM yCTponcTBam,
reHepupyLWMM SMEeKTPOMarHUTHbIe U WMMNYMbCHbIE MOMexu (B 4acTHOCTW, MoTopaMm, TpaHcdopmarTopam,
coneHomaam, MarHUTHbIM KaTyLLuKaMm 1 APYrum yCTPONCTBAM, MMEOLLMM U3NyYatoLime KOMMOHEHTbI).

4.4 NMopgknoYeHne NeKTPONUTaHUA GIIOKOB

4.4.1 BHUMAHME!!! Tlpn NOLKNIOYEHUN IMEKTPONUTAHUS WHAMKATOPOB cobniogaTb ykasaHus Mep
6e3onacHocTv pasgena 6.2 HacTosILLEro pyKOBOACTBA.

4.42 [Ona obecneveHna cTtabunbHon paboTbl obopyaoBaHusa konebaHus HanpskeHWs W 4acToThbl
nuTaloLEen ANeKTPOCeT AOIMKHbI HAXOAMTBLCA B Npefenax TeXHUYecknx TpeboBaHui, ykasaHHbiX B pasgene 1.3, a
ANS KaXA0ro COCTaBNALLIEro KOMMOHEHTa CMCTEMbl — B COOTBETCTBMU C X PYKOBOACTBaMM No akcnnyatauuu. lMpu
HeobxoAnMOCTW, AN HenpepbiBHbIX TEXHONMOrMYeCcKMx MpOLEeCcCcoB, AOMKHa ObiTb MpeAycMOTpeHa 3awmTa oT
OTKIOYEHMS (MMM BbIXOAA U3 CTPOS) CUCTEMbI NOAAYN INEKTPONUTAHNA — YCTAHOBKON MCTOYHMKOB GecnepebonHoro
nMTaHus.

4.4.3 [Ana wHOWKATOPOB C WCMOSIHEHWEM ANs MUTaHWs OT ceTu nepemeHHoro Toka 220B. lNpoBoga
3NEeKTpPonUTaHna ceTu nepemeHHoro Toka 220B noakn4yalTcs paseMHbiM COeAuMHUTENeM, pacnosioKEeHHbIM Ha
3a4Hen naHenun nHamkartopa.

4.4.4 YcTaHaBnvBas LyMONOAABNSAOLMIA (PUNbTP (CUrHATBHLIA UMW CETEBOW), 06S13aTENBHO YTOUHUTE €ro
napameTpbl (MCrofib3yeMoe HanpsbkeHue W mpomnyckaemble Toku). Pacnonaraiite ¢unbTp Kak MOXHO Gnvxe K
UHOMKaTOPY.

4.5 KoHdomrypauma nHgmukartopa

4.5.1 Ungukatopbl MTM-110 KOHUrypupyroTCs Npu NOMOLLM NEPefHen naHenu uHaukatopa wnu vepes
ranbBaHV4Yecku pasgeneHHbin nHTepdenc RS-485 (npotokon ModBus), 4To no3BonsdeT Takke MCMNoNb30oBaTb
npmbop B kKayecTBe yaaneHHoro uHavkaTopa npu paborte B COBPEMEHHbIX CETAX yrnpaBreHvs n cbopa uHdopmMaumm.

4.5.2 NapameTpbl kKoHGUrypaumm niamkatopa TM-110 coxpaHaoTCa B 3HEProHe3aBMCUMON NaMATH.

4.5.3 MNporpamma koHdurypaumu nHamkatopa MTM-110 gomkHa ObITb cocTaBneHa 3apaHee U ocpopmneHa
B Buge Tabnuupl (cm. npunoxexnue [), 4To u30aBMT nonb3oBaTens OT OWWOOK Npu BBOAE NapamMeTpoB
KOHpurypauuw.

4.5.4 HasHayeHne anemMeHTOB nepefHel NaHenu, HasHayeHue CBEeTOAMOAHbIX WMHAMKATOPOB W KnaBwLl
npeacTaBneHo B COOTBETCTBYHOLWMX pasgenax rnasbl 3. [opsaok KoHUrypaumm n3noxeH Hxe B pasgene 4.7.

4.6 Pexxum PABOTA

I'Ipw6op nepexoauT Ha 3TOT PEXMM BCAKMI pas, Korga BKMAYaeTca nuTaHme.

M3 aToro pexunma MOXHO NePEnTN B PEXUM KOHMUTypaLMn 1 HAaCTPOEK.

Bonee getanbHO pexvm paboTbl, peXvMMm 3awuTbl U PEXUM KOHWUrypauum onvcaHbl B MOCHAedyoLmX
pasgenax AaHHOW rmasbl. uarpamma pexvmoB paboThbl, 3aWwuThl U HacTpoek nHamkatopa NTM-110 npvBegeHa Ha
pucyHke 4.1.

B npouecce pabombi MOXHO OCyLLEeCTBNATE MOHUTOPUHTI, T.€. BU3yalnlbHO OTClieXnBaTb TEXHONOTNYEeCKMMn
napameTtp. Kpome TOro, MOXHO OTCneXxuBaTb Ha CBeToAMOAHbIX WHAOMKATOpax CurHanbl TEXHOIOrMYeCKom
CUrHanusauum nNpy NPeBbLILLIEHUN BEPXHETO U HWXKHErO NpeaernoB OTKIIOHEHUS. Tak e C MOMOLLbIO CBETOANOOHbIX
MHONKATOPOB MOXHO HabngaTh 3a COCTOSIHUEM ANCKPETHbIX BbIXOA0B.




MuTtaHue
BKIIOYEHO

Pexum PABOTA

Pexunm
KOH®UTIYPUPOBAHUE

PucyHok 4.1 - Juazpamma pexumos pabomsl u HacmpoUku uHOukamopa NTM-110

B wuHoukatope UNTM-110 B pabouem pexume MOXeET ObiTb OOHO WM [Ba HaAcTpaMBaeMbIX OKHa
oTobpaxeHus, nubo dyHKUMA OTOOpaxeHuss oOfHOKaHanbHOro wHaukatopa (cMm. pasgen 3.8.4). CwmeHa
NpOCMaTpUBaHNA OKHa OTOBPaXEHMUS OCYLLIECTBNASTCS KPaTKOBPEMEHHbLIM HaxaTuem knasuwin MEHIO [O].

4.7 Pexum KOHOUT'YPUPOBAHUE

e C rnomowblo 3TOTO pexuma BBOAAT napameTpbl uHavkatopa WMTM-110, napameTpbl CUrHanvsauuu
OTKIMOHEHWW, napameTpbl WnbTpa, MapaMeTpbl TuNa BxoAda, MNapameTpbl KanubpoBkW, MapameTpbl
dyHKUMOHanNbHbIX 6IOKOB, MapaMeTpbl OKOH 0TOBpaXKeHUs, NnapameTpbl BbIXOAOB M CUCTEMHbIE NapaMeTphbl.

e Kaxxgoe 3agaHHOe 3HavYeHne (3NeMEeHT HacTPOWKN) B peXxmme KoHdurypaumm Ha3biBaeTcs "napameTpom”.

e [lapameTpsbl, ucnonb3yemble B uHaukatope NTM-110, crpynnmpoBaHbl B YPOBHU U NpeacTaBreHbl Ha
anarpamme — CM. PUCYHOK 4.2.
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PucyHok 4.2 - [Quazpamma ypoeHel pexxuma KoHghuaypauuu u Hacmpoek




23

4.7.1 BbI30OB pexuma KOHdUrypaumm u HacTpoek

1. BbI30B YpOBHEN KOHUrypaLummn n HacTpoek ocyllectensietcst u3 pexvuma PABOTA gnutenbHbiM, 6onee
3-X cekyHa, HaxaTuem knasuium [O].
2. MNocne atoro Ha gucnnen NMAPAMETP BbiBoguTcst MeHo BBoga napons: «P 00y».
3. C nomoupio knasuw nporpammupoBaHns A ¥ BeBecTu naponb: «P 02» M kpaTKOBpEMEHHO HaxaTb
knasuy [O].
BHUMAHMUE!
Ecnun naponke BBeAeH He BepHO — Npubop nepengeT B pexum UHOUKayuu.
Ecnun naponb BBeAeH BEPHO - TO MpubOp NepenaeT B pexum KOHuaypayuu.

Pexum KoHdUrypaumm oTnm4aeTcs oT pexmma MHAUKauum TeM, 4YTO B JaHHOM peXxume 3HaveHus
napameTpoB BbIBOAATCS Ha LIMPOBON AUCNNEN B MU2aroueM pexmnuve.

4. Ha uncpoBomM aucnnee nosiBUTcs HasBaHue ypoBHs koHdurypaumm: AINL...SAVE - «A in I»...«5AuEy.

5. Mocrie BbIGOPa HYXHOTO YPOBHS HYXHO HaXaTb KpaTKOBPEMEHHO KnaBuLy noaTeepxaeHns [O].

6. BbibpaB Heob6xoaMMbIA MYHKT MeHio knasuwamu A Y, ana mogudukaumm napameTtpa Heobxoammo
CHOBa KPaTKOBPEMEHHO HaxaTb knasuuy [Q].

7. Ha undpoBomM gucnnee B MuzsaroueM pexume BblBeOeTCH 3HayeHWe napameTpa BblOpaHHOro nyHKTa
MEHI0: Hanpumep, «0001».

8. C nomoLybto knasuw nporpammuposaHnst A ¥, npyu He06XO04MMOCTH, NPON3BECTU M3MEHEHWE 3HaYeHUs
BLIGPAHHOTO NapameTpa, KpaTKOBPEMeHHO HaxaTb knasuiy [Q] — npubop cHoBa NepeiaeT B peXuM KOHUrypaLmm
— Ha uMdpoBOM Aucnnee NOSBUTCA HOMEP NPEXHEro BbIGPaHHOrO MyHKTa MEHHO.

9. C nomoLLbio knasuw nporpaMMmmpoBaHns A ¥ yCTaHOBUTbL CReayroLwWwmni HeobxoanMbIN AN N3MEHEHNs
NYHKT MEHI0, ¥ T.A4. NOKa Bce HeobxoauMble napameTpbl Ha AaHHOM YPOBHE KOHdurypauum He 6yayT NsmeHeHsbl.

10. Ons Toro, 4YTtoObl BEpPHYTCA K BbIOOPY YPOBHSI KOH(pUrypauum HEOoOXOAMMO HaxaTb KraBuLly [0] "
yAaepxwuBaTb ee 6onee 3-x cekyHA.

11. Janee BbiGpaTb criegytoLwent ypoBeHb KOHAUrypaummn, KOTOPbIN HY>XHO M3MeHUTb. [MoBTOPUTL NMYHKT
5-10. N Tak go Tex nop, noka He ByayT U3MEHEHbI BCE HYXXHble YPOBHU KOHUrypaumm.

12. BbizBatb ypoBeHb SAVE «5HuE» M coxpaHWTb BCe M3MEHEHHble 3HAYEHWUs B 3HEProHe3aBUCUMON
namatn. lpu coxpaHeHMn napameTpoB B OHEProHe3aBMCMMOW MaMATW BbIXOA4 W3 YPOBHS KOHGUrypaumm
OCYLLLECTBMNAETCS aBTOMaTUYECKN.

13. EcnnM uM3MeHeHHble MnapamMeTpbl He COXPaHAITCA B 3HEProHe3aBMCMMOM NamMATu (napameTpbl
COXPaHsAIOTCA B onepaTMBHON NamsiT) BbIXO4 U3 pexuma KoHUrypauum ocyLecTenseTcs AnuTenbHbiM, bonee 3-x
CeKyH[, HaxaTuem KnasuLum [O] UM NO UCTEYEHUN BPEMEHN 2-X MUHYT.

4.7.2 Bnok KOHTpons ownbokK

B cucteme BO3MOXHbI OLLMGKM TPEX TUMOB.
1) «Owmnbka Bxoma», KOrga BXOOHOW CUrHam BbIXOAUT 3a npedensl OOMyCTMMOro Avanas3oHa C
nocnepywowlen nHankauuen Errl unu ErrH na gucnnee NAPAMETP

2) «Owmnbka KanMbpoBKN» — NapamMeTpbl KaNnMBPOBKM BbIXOAAT 3a JOMYCTUMBIN AManasoH.

KoHTponupyeTcs B pernctpax 200 n 202 (201 n 203- gna AIN2) ons cpaBHeHUs1 ¢ AaHHbIMKU Tabnuupl 5.2
AN COOTBETCTBYIOLLEro TMNa AaTunka. Bo3amoxHas npuyrHa — HeBepHO NpoBeaeHa kanvbpoBska.

MHaukauma paHHoW oOwmnbkM BO3MOXHa Tombko B pexume KOHOUTMYPALIMA. Tpu  Hanuumm
COOTBETCTBEHHON OLUMOKM BKNIOYAETCA COOTBETCTBEHHbIE MHAMKATOPLI A — BepxHWW npeden curHana AL BHe
aonyctumoro ananasoHa, V- HWkHUI npegen curHana AL BHe gonycTMMoro guanasoHa.

3) «OwnbkKa nonb3oBaTenA» npu kannbposke MMeeT MeCTO MpW MonuTKe 3adaTb napameTpbl, KOTopble
BbIXOAAT 3@ AONYCTUMBIN AManasoH ANA AaHHOro Tuna BXoAgHoro curHana. MaeHtnduumpyetcsa coobwerune ErrC Ha
aucnnee NMNAPAMETP

CooblueHne ErrC KBUTUPYETCS MOBTOPHLIM HaxaTeM knasuiwy [Q].

Bo3moxxHble NpUYMHBI:

- OTCYTCTBME BXOAHOIO CUrHana;

- HECOOTBETCTBUE BbIGPAHHOIO TWUMNa BXOAHOMO CUrHana yCTaHOBMNEHHbIM NepeMblukaMm;

- He npoBoaunach kanubpoBska.
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4.7.3 HazHauyeHue ypoBHen KOHdUrypauumm

Tabrnvua 4.1 HasHayeHne n nHamKauusi ypoBHeN KoOHdurypaumm

Ha3HaueHue ypoBHs Ha3BaHue Nnankauusa
HacTpolika napameTpoB nepBoro yHKLMoHansHoro 6noka AINL H |
HOpManusaummn 1 macluTabupoBaHusi 1
HacTpoiika napamMeTpoB BTOPOro (PYHKLMOHAMBHOMO Brioka AINZ H
HopManu3auuu n macluTabupoBaHus 1M
HacTpoiika napameTpoB yHKUMOHanbHOro 6rioka Ne1 FNC1 F ’—, E ,'
HacTpolika napameTpoB ¢yHKLUMOHanbHoro 6noka Ne2 FNC2 F ,—, E E
Hactpolika napameTtpoB aHanorosoro Beixoga AO AOT H
(Mcnonb3yeTcst Npy YCroBuUK 3akasa onumn) D
HacTpoiika napameTpoB guckpetHoro Beixoga DO1 DOT1 d D t ,'
HacTpoiika napameTpoB gnckpeTHoro Bbixoga DO2 DOT2 d D t E
HacTpoiika napameTpoB okHa oTobpaxeHust Ne1 WND1 U ]—, d ,]
HacTpoiika napameTpoB okHa oTobpaxeHusi Ne2 WND2 U ’—, d E
HacTpoiika napameTpoB curHanusauum ALRM H 'l_ l— n

Abcuumccebl (X) onopHbIX TOYEK NnHeapu3auum curHana
nogaBaemoro Ha nepBblit PYHKUMOHaNbHbINA 6ok LNX1
HopManu3auuv n macluTabupoBaHusi

OpaunHaTbl (Y) OnopHbIX TOYeK NuHeapusaummn curHana
nogaBaemoro Ha nepBblit PYHKUMOHaNbHbINA 6ok LNY1
HopManu3auuv u macluTabupoBaHusi

ABcumcebl (X) onopHbIX To4ek nMHeapusaummn curHana
nogaBaemoro Ha BTOpPoW pyHKLMOHanNbHbIN 6ok LNX2
HOpManusaummu 1 macluTabupoBaHus

OpauHaTel (Y) OnopHbIX ToYek NMHeapu3aLmmn curHana
rnogaBaemoro Ha BTOpPoW (pyHKLMOHanNbHbIN 6ok LNY2
HOpManusauuu 1 macluTabupoBaHus
Kannbposka curHana nogasaemoro Ha nepsbii
PyHKLMOHaNbHbIN 6ok HopManusauum un CLI1
MacltabrupoBaHus

Koppekumsi curHana nogasaemoro Ha nepBbiii
YHKLUMOHANbHbIM 6NOK HOpManu3auum u COR1
MacltabvpoBaHus

KannbpoBka curHana nogaBaemoro Ha BTOPOW
PyHKLMOHanNbHLIN 610K HOpManusauum n CLI2
macLuTabmpoBaHus

Koppekuus curHana nogaBaemoro Ha BTOpoW
dyHKLMOHaNbHLIN 610K HopManusauum n COR2
mMacLuTabmpoBaHus

Kannbposka aHanorosoro Bbixoga AO
(ncnonb3yeTcsa Npy yCroBuK 3akasa onuum)

]
mnu i

nYy |

—

-

—

CALO

oy e e e

Obwwne napameTpbl SYS

CoxpaHeHue napameTpoB SAVE

Djun;o|o (r-|o -
U 1 6 o SR

I | I

3arpyska napameTpos LOAD

=M
O

O

O

B panbHenwem no TeKCTy pyKoBOACTBa MAET ccbifika Ha napameTp B Buge XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHue YPOBHSA, a YY — HoMep nyHKTa MeHI0 (CMOTpU PUCYHOK 4.2).
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4.7.4 Bbibop napameTpoB

e [Ins nepexoga u3 pexuma BblbOpa YpOBHS B pexum Bblbopa napameTpa BbIOpaHHOrO YpPOBHSA
HeobXxoanMOo HaxaTb KrnaBuLLy [O].

e [1ns BbiOOpa NapameTpoB Ha KaXXAoOM ypoBHe Heobxoaumo ncnonb3osaTth knasuwm [A], [V].

o [1pun KaXXAOM HaxKaTuM KNaBuULL NPOUCXOANUT Nepexod K creayowemy unu npeablgyLemy napameTpy.

e [py HaxaTum knasuwn [A] Ha nocnegHem napameTpe, NPou3onaeT nepexon Ha nepBbld napameTp
(napameTp ¢ Homepowm 0).

e [1ns1 noaTBEPXAEHUS! BbIGOpa NapameTpa HeoBXoaNMO CHOBA HaxaTkb knasuily [O].

Mapametp 1 | —

y
I'IaEameT 2
4

\
MapameTp 3 I
Mapametp N I

Y

PucyHok 4.3 - Juazpamma ebibopa rnapamempos Ha Kaxx0oM yposHe

|2
(«»][«»

(«>]

4.7.5 ®PukcnmpoBaHue HacTpoek

e YTOObI M3MEHMTb HACTPOMKM NapamMeTpoB MU YCTaHOBKW, Nomnb3ynTecb knasuwamu [A] wnu [V], a
3aTeM HaXXMUTe KrnasuLly [0]. B pesynbTarte HacTponka bygeT 3adukcmposaHa.

o Heo6x04MMO NOMHUTB, YTO (UKCALMA N3MEHEHWNIA NMPOUCXOAUT TOSBbKO NO HaXaTum Knasuwn [0].

e Ecnv B pexvume KoHdwWrypaumm v HacTpoek Obin Bbi3BaH napameTp Ans Mogudukaumui, U He
HaXknmanacb HU OoHa M3 KNaBuL B TEYEHWE OKOMO 2-X MUHYT, npubop nepenget B pexum PABOTA. [Jaxe ecnu
napameTp 6bln MOAMMULIMPOBAH U He HaxManach knaeuwa [Q], To B TeueHre okono 2-X MUHYT, Npubop nepeiigeT
B pexxum PABOTA 1 usameHeHue He bydem 3aghukcuposaHo.

e Heobxodumo noMHUMbL, 4YTO MOcne npoBedeHuss MoaudurKauum HeobXoaMMO NpPOU3BECTM 3anuch
napameTpoB (k03 PULIMEHTOB) B SHEPrOHE3aBUCUMYIO NamsATb (CM. pasaen 4.7.5), B NpOTUBHOM criyyae BBeAeHHasd
UHdOopMauus He ByaeT coxpaHeHa Npu OTKMIOYEHUW NUTAHNA MHAMKaTOpPAa.

4.7.6 Pa3peweHue koHurypmpoBaHus perynsitopa no cetu ModBus. 3anucb napameTpoB B
3HeproHe3aBUCUMYIO NaMsTb. 3arpy3ka napaMeTpoB U3 3HEpProHe3aBUCUMON NaMATH.

KoHdurypupoBaHne nHamkaTopa Nnpon3BoanNTCSA Kak C NepeHen naHenu perynaropa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdenc koHpUrypuposaHue npou3BOAMTCA C MOMOLLbIO MPOrpamMMHOrO MpUMOXeHNUs
MWK-koHdurypatop (pacnpocTtpaHsieTca 6ecnnartHo) nunm yepe3 SCADA cucremy.

Ona Toro uTtobbl M3GexaTb He CaHKUMOHUPOBAHHOIMO W3MEHEeHUs napamMeTpoB KoHdUrypauum 4depes
UHTEepdENC CylecTBYeT ypoeeHb 3alyumsbl [OCTyna K peructpaMm KoHdwurypauuu. 3anpetuTb WNu paspeLunTb
OOCTYN K 3TUM permctTpam MOXHO C BEPXHETO YPOBHS, @ TakkKe B MEHIO KOH(bUrypaumm nigmkartopa.

4.7.6.1 PaspeweHuns koHdurypuposaHusa no cetm ModBus.

PaspelueHnsi koHdurypmposaHusa no cetm ModBus pa3peluaeTcsi Ha BEPXHEM YPOBHE 3anuvCbio B PerncTp
16 3HayeHus «1». Ecnn B aToM peructpe Haxogutcst «0», TO KOHUIypMpoBaHME Ha BEPXHEM YPOBHE 3arnpeLLeHo.

C nepegHen naHenu uWHOMKaTOpa paspelleHMe MporpaMMUPOBaHUST OCYLLECTBMSIETCS Ha YPOBHE
KoHdpurypauum LOAD npu BeiGope napametpa LOAD.00=0001.

HeobxoaMMoO MOMHUTBL, YTO nocrne 3arpy3ku KoHdurypaumm no ceTtu, Heobxoaumo caenaTb 3anucb
napameTpoB B 3HEPro3aBNCMMOW NaMSTU.

4.7.6.2 3anucb napaMeTpOB B 3HEProHe3aBMCUMMYIO NaMATb.

3anncb napaMeTpoB B 3HEPrOHE3aBUCUMMYIO NaMSATb 1pou38odumcs crefyowmnm obpasom:

1) npoussecTy MmogudukaLmio Bcex HeobxoaMMbIX NapameTpoB.

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

3) HaxaTb knaeuwy [O].

4) Ha gncnnee MAPAMETP nosiBatca cuMBonbl "Su U, yka3bliBas O TOM, YTO MPOVMCXOAMT onepaums
3an1cu B 3HEProHe3aBNCMYIO NamMsATb.

5) nocne yka3aHHbIX onepauuii GygeT npousBedeHa 3anucb BCEX MOAMMULMPOBAHHBIX NapameTpoB B
3HeproHesasuncumyto namsTb. [Nocne npoBegeHus 3anncy napameTpos npubop nepeviget B pexxum PABOTA. MNocne
3anuncu napameTp SAVE.01 aBTomaTtuyeckm yctaHaBnmeaeTcsi B 0000.
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4.7.6.3 3arpy3ka napameTpoB U3 3HepPro3aBUCUMOMN NaMsATH.

[ins 3arpyskn napameTpoB HACTPOEK Nonb3oBaTens Heo6XxoaMMo:

1) yctaHoBUTL 3Ha4eHust napameTtpa LOAD.01=0001,

2) HaxaTb knaeuwy [Q],

3) Ha aucnnee NMAPAMETP nosestca cumBonbl " Ld u", ykasbiBasi O TOM, YTO NPOMCXOAWUT onepauus
3arpysku Nonb3oBaTeNbCKUX HaCTPOEK.

4) nocne ykasaHHbIX onepauuin OydyT 3arpyXeHbl BCe NoMb3oBaTeflbCckue HacTpomnku. lMocne sarpysku
napameTtp LOAD.O1 aBTomaTtuyecku yctaHasnmeaetcs B 0000.

4.8 3arpy3Ka 3aBOACKMX HacTpoeK perynartopa

[ng 3arpyskn napameTpoB HACTPOWKWM NPeanpuATUS U3rotoBuTens (yCTaHOBKa 3aBOACKUX 3HAYEHWW no-
yMOrn4aHuio) Heobxoammo:

1) yctaHoBWTb 3Ha4YeHus napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [O],

3) Ha gucnnee NMAPAMETP nossatca cumBonbl "Ld F", ykasbiBass 0 TOM, YTO MPOUCXOAMT onepauus
3arpy3ku 3aBOACKUX HAaCTPOEK.

4) nocne ykasaHHbIX onepauui ByayT 3arpykeHbl BCce 3aBOACKME HacTpouiku. [Mocne 3arpy3ku napametp
LOAD.02 aBToMaTunyeckn yctaHaenuaaetcs B 0000.

Heob6xodumo noMHuUms:

1) 4yTo Mocne 3arpysku HacTpoek nNup HeobXxoaMMOCTU HeobXxoAMMO MPOM3BECTU 3anvCb NapamMeTpoB B
9HeproHesaBncMMyl0 nNamaTb (CM. pasgen 4.7.6), B NMPOTMBHOM cryyae 3arpyxeHHas wuHdgopmauus He Oyager
coxpaHeHa npv OTKIMIOYEHUN NUTaHUSA PerynsaTopa;

2) nocne 3arpy3ku 3aBOACKNX HAaCTPOEK, HACTPOMKM Nnornb3oBaTens 6yayT NOTepsiHbI;

3) ecnu 3anucb B NamaTb He MPOM3BOAUIAChb, TO MOCME BbLIKIOYEHNUS MUTaHWSA, B MaMATM OCTaHyTCA
cTapble HacTPOWKM.

4) 3aBOACKME HACTPONKN NOMb3oBaTelb U3MEHUTb HE MOXET.

4.9 NopsapokK HaCTPONKN aHaNoroBoro Bxoaa U aHanoroBoro Bbixoaa

Mpu HacTpoiike 1 NepecTpomke C OAHOMO TUMa BXOAHOMO CUrHana Ha Apyroi Tvn, Heo6Xo4MMO NPUBECTU B
COOTBETCTBUE criefyloLee:

- NapameTpbl MEHIO KOH(MIypaLumm, oTBevatoLme TUny BXo4HOro curHana,

- MONOXeHMsI NepemMblyek Ha NnnaTe npoleccopa (YCTaHOBMEHHON BHYTPY MHAMKATOPA).

Tunbl BXOAHLIX CUrHAMoB, M MONOXEHNA NepeMblYek NpuBeaeHbl B Tabnuue 4.2.

Tabnvua 4.2 — lNonoxeHns nepemMblvek AN Pa3HbIX TUMOB BXOAHbLIX CUrHaNoB

T MapameTp MeHI0 MonoxeHue nepemMblvyek Ha NnaTe npoleccopa
Mn BXOAQHOro curHana
KOHdurypauum (pucyHok 4.4)
AnanoroBbin Bxopg Al (JP1, J1, J3)

O1 0 MA oo 5 MA  RBx=400 Om AIN1.00=0001 JP1[1-2], [7-8] J1[3-4], J2[5-6]
OT1 0 MA go 20 MA, RBx=100 Om AIN1.00=0001 JP1[1-2], [5-6] J1[3-4], J2[5-6]
OT 4 MA g0 20 MA, RBx=100 OM AIN1.00=0001 JP1[1-2], [5-6] J1[3-4], J2[5-6]
Ot 0B go 10B, RBx=25 kOm AIN1.00=0001 JP1[2-4], [5-7] J1[3-4], J2[5-6]
OT OMB 10 75 MB AIN1.00=0001 JP1[1-2], [5-7] J1[3-4], J2[1-2]
Ot OMB f0 200 MB AIN1.00=0001 JP1[1-2], [5-7] J1[3-4], J2[3-4]
OT0B g0 2B AIN1.00=0001 JP1[1-2], [5-7] J1[3-4], J2[5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C AIN1.00=0003 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C AIN1.00=0004 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C AIN1.00=0005 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCI 50I1, Pt50, ot mmHyc 50°C go nntoc 650°C AIN1.00=0006 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCI 100M,Pt100, ot muHyc 50°C o nntoc 650°C AIN1.00=0007 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCI rp.21, oT MuHyc 50°C go nntoc 650°C AIN1.00=0008 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TXKK (J), o1 0°C go nntoc 1100°C AIN1.00=0011 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TXK (L), ot 0°C po nntoc 800°C AIN1.00=0012 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN1.00=0013 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TXA (K), ot 0°C go nnioc 1300°C AIN1.00=0014 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TMM10 (S), ot 0°C go nnioc 1600°C AIN1.00=0015 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN1.00=0016 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN1.00=0017 JP1[1-2], [5-7] J1[3-4], J2[1-2]

MpumeyaHus.

1. MNMonoxeHne nepemblvek ANs HaCTPOMKM aHanoroBbiX BXOAOB OOSMKHO COOTBETCTBOBATb MOSIOXEHUIO
nepemMblideK Ha aHanoroBoM BXoAe Ha nnate npoueccopa, a Takke COOTBEeTCTBOBaTb HOMepy napameTpa MeHH

KOH(UrypaLmm aHanoroBoro Bxoaa, OTBeYatoLLero 3a T1n BXOQHOro curHana.
2. CmeLleHne BxogHoro curHana 4-20mMA yctaHaBnuBaeTCcs MPOrpaMmHo.
3. XapaKkTepucTvKky TUMOB BXOAHbIX CUrHanoB NpvBeaeHbl B pasgene 1.

4. Mopanok kannbpoBKM BXOOHBIX aHANOrOBbIX CUTHANOB NPUBEAEH B pa3gene 5.
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I J
Mepemblukm L@jﬁ
aHarnorosoro ) ~
BXxoJa

Mopayrnb Mepembluka
aHanorosoro aHanorosoro
BbIXxoAa (onuus) BbIxoAa

PucyHok 4.4 — MNonoxeHne nepemMblvek Ha nnate npoLeccopa 1 Ha MoAyre aHanoroBoro Bbixoaa

Mpwn HacTpoilke U NepecTporke C OQHOIO TWMa BbIXOAHOIO CUrHana Ha ApYroi Tun, HeoGXoAUMO MPUBECTU
B COOTBETCTBUE MOSNOXEHWE NEPEMBIYKM HA MOAYSe aHaloroBoro BeixoAa (YCTaHOBIIEHHOM BHYTPU MHAUKAaTOPa).

Tunbl BEIXOAHBLIX CUTHANOB, M MOMOXEHUSI NEPEMbIYKMA NPUBEAEHDI B Tabnuue 4.3.

Tabnuua 4.3 - NonoxeHus nepemMblyeKk And pa3HbiX TUMOB BbIXOOHbIX CUrHANIoB

MonoxeHne nepeMbI4YKU Ha
T Kop Bbixopa npu
N BbIXOOQHOIO CUrHana MopyJie aHanoroBoro Bbixoga
3aKka3e uHaukaTopa
(puc.4.4)
AHanoroBblii Bbixog AO
OT 0 MA go 5 MA, RH <2000 Om 1 J1[2-3]
OT1 0 MA go 20 MA, RH < 500 Om 2 J1[1-2]
Ot 4 MA 0o 20 MA, RH < 500 Om 3 J1[1-2]

Mpumeyanwme.

Mopsiaok kKannBpoBKM BbIXOQHOMO aHaNoroBoro curHana npuseaeH B pasgene 5.
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5. KanubpoBka n npoBepka nHgukartopa

KaJ'IVI6pOBKa MHOWKaTopa OCyLeCTBNAeTCA:

e Ha 3aBopge-n3rotoButene npu Bbinycke uHamMkaTopa
e [Nonb3oBartenem:

- PV CMeHe Tuna Aartyvka,

- PV NOAroTOBKe K nosepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopapok Kanu6poOBKW BXOAOB AN MOAKMOYEHUS AATYMKOB C BbIXOAHbLIM CUrHarom
NOCTOSIHHOrO TOKa

1) B pexxume koHdurypauum yctaHosute napameTp CLI1.00(CLI12.00) " Kannbposka Ha4yansHOro 3HavyeHus
curHana noaaBaemoro Ha nepBbli (BTOPOW) dOyHKUMOHAmbHbIA OOk HOopManusauum M maclwrtabupoBaHus .
MopkntoumTe k aHanorosomy Bxogy Al uHamkatopa WTM-110 o06pasuoBbifi MCTOYHUK MOCTOSIHHOTO TOKa M
yCTaHOBWUTE BENUYMHY curHana pasHyio 0 MA (MM 4 MA) B 3aBUCMMOCTM OT TuNa BXOZHOIO CWUrHana kaHana,
cooteeTcTBYyIOLY0 0% AnanasoHa.

Bo3MoXHbI ABa BapyaHTa kannbpoBKu:

- py4YHas kannbpoBKa ocyLLecTBNseTCs Haxumas knasuwm [A] nnu [ V] ycTtaHoBMTE Ha Ancnnee 3HaveHne
Al B TexHun4ecknx eguHuax, cooteetcreytoee 0%. Haxatb knasuiy [O].

- aBTOMaTUYecKasi OCYLLeCTBRAETCH HaxmuTe knasuwy [Q]. Mpu HaxaTuM coueTanust knaeuw [A] + [V]
BKIIOYAETCA aBTOMaTunyeckasi kanmbpoBka Hymns, 4YTO conpoBoXaaeTcs muraHuem mHamkatopos “MIN"-“MAX”. Mpwn
mMuraHum nHamkatopo “MIN"-“MAX” Hy>XHO nogaTb Ha BXOZ CUrHam KOTOPbIA COOTBETCTBYET PEKOMEHOOBAHHOMY
Hayany wkanbl (cm.Tabn.5.1) u HaxaTtb coyeTaHve knasuw [A] + [V]. KoadpdwuumeHT kannbposku Hyns
rKCUpyeTC aBTOMaTUYECKN.

2) B pexume koHdurypaumm yctaHoeute napametp CLI1.01(CLI2.01) "KanubpoBka KOHEYHOIO 3HaYeHus
CurHana nogaBaemMoro Ha nepBbli (BTOPOW) YHKLMOHANBHEIN 610K HopManuaauum n maclutabupoBanus .

3) YcraHoBUTE BenUUMHY curHana pasHyto 5 MA (unu 20 MA) B 3aBUCMMOCTWM OT WCMOMHEHWUs KaHana,
cootBeTcTBylowyo 100% avanasona. Haxumas knasvwun [A] wnn [V] ycTtaHoBMTE Ha aucnnee 3HadveHve Al B
TeXHUYeckux eauHulax, coorsetcraytoiee 100%. HaxaTb knasuwy [0].

4) Oina 6onee TouHOM KanNnMBPOBKM KaHana NoOBTOPUTE OMepaLun HECKOBbKO pas.

Heo6x00uM0O nOMHUMBL, 4TO NOCMEe NPOBEAEHUS KanuGpoBKM HEeoBXo4MMO MPOM3BECTU 3anuch
napameTpoB B SHEPrOHE3aBUCKHMYIO NamsiTb, B MPOTUBHOM CryYae BBeAeHHas MHdopMauus He GyaeT coxpaHeHa
NpwY OTKMIOYEHUN NMUTAHWS UHAMKaTOPA.

3AMEYAHUSA 10 OFEPALIUSAM KAJINBPOBKU

B npouecce py4How kannbposku He TpebyeTcsa TouyHoro paBeHcTBa curHanoB 0% n 100% gmanasoHa.
Hanpvmep, MoxHO npoBoanTb KannbpoBky Ans curHamosB 2% u 98% pAwanasoHa. BaxHo nuvwe 70, 4YTObbLI MO
LUMdPOBOMY MHAMKATOPY YCTAHOBUTL 3HAYeHWEe, MaKCMMarnbHO 6rm3koe K YCTaHOBMEHHOMY 3Ha4YeHWI0 BXOAHOro
curHana.

[na noBblEHNs TOYHOCTM MW3MEPEeHUs BXOOHbIX aHanoroBblX CWUrHanmoB [OMycKaeTcs KannbpoBky
Npou3BOAWTb AN BCeW Lenn npeobpas3oBaHns curHana ¢ y4eTom BTOPUYHBIX NpeobpasoBaTtenen CurHanos.

Hanpumep, onsa BxogHow uenu: damyuk — npeobpazogamesnb — uHOukamop MWTM-110 WCTOYHUK
o6pasLoBoro curHana noaknioyaeTcs BMECTO AaTtynka, a onepaums KannmbpoBkuM BXOAHOIO CUrHana npoussoauTcs
Ha nHamkatope MTM-110.
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5.1.2. Nopsaok KanubpoBKM BXOAOB ASIA NOAKMIOYEHUA AaTYNKOB TEPMOMETPOB CONPOTMBNEHNS
lMopsdok kanubposku exodo8 Orsi NoOKYeHUs dam4yukos mepmomempos cornpomusrneHuss TCM 50M:

1) B napametpe koHdurypauum AIN1.00(AIN2.00) ycTaHOBUTB:
Tun gaTymka 0003
MonoxeHne AeuMManbHOrO pasgenuTens, HKHUA 1 BEPXHWUIA Npeden pa3Maxa LiKanbl ycTaHaBnvMBaeTcs
aBTOMaTUYECKN COOTBETCTBEHHO Tabnuubl 5.1

2) MopkntounTb MarasuH conpotmeneHnii MCP-63 (MCP-60M unu aHanormyHbein npubop ¢ aHanormyHbIMm
XapaKTepUCTMKaMM He XyXXe ykasaHHbiX) K Bxody Al BMecTo nmoknioyaemoro gatyuka TepmonpeobpasoBaTens
COMPOTUBIIEHWNSA COTNACHO CXEME BHELLHUX COEAMHEHM (CM. npunoxeHue b).

3) Ha marasuHe conpoTuBNEHWIA YCTAaHOBUTb 3HAYeHWe COMpPOTUBMEHUS ANS BblOpaHHOro Tvna AaTtdvka
39,22 Om, coOTBETCTBYIOLLEE HauyarnbHOMY 3HaueHno. Haxatb knasuwy [O]. Cm. Tabnuuy 5.1.

4) B pexxume koHdpUrypaumm yctaHoBuTe napameTp CLI1.00(CLI12.00) "KanubpoBka Ha4anbHOro 3Ha4eHuns
CuMrHana nogaBaeMoro Ha nepsblt (BTOPOW) pyHKUMOHanbHbLIM 6MoKk HopMmanu3dauunm u macwtabupoBaHus'.
Haxvmas knasuwm [A] wnn [ V] yctaHoBuTEe Ha UMdPOBOM Aucnnee 3HavyeHvne, COOTBETCTBYIOLLEE TemnepaType
Hayana Lkanbl npy kanubposke "-50,0°C". HaxaTtb knasuwy [O].

5) B pexxume koHdumrypaumm yctaHoButb napametp CLI1.01(CLI2.01) " KannGpoBka KOHEYHOro 3Ha4YeHUs!
curHana nogaBaemoro Ha nepsbli (BTOpon) pyHKUMOHanNbHbIM 610K HopManusaumm 1 macutabmpoBaHms .

6) Ha marasvHe conpoTMBrEHUI A YyCTaHOBUTE KOHEYHOE 3HayeHWe COMPOTMBMEHWS Mpu KanubpoBke Ans
BblOpaHHOro Tuna gatynka 92,77 Om.

7) Haxxumasa knasuwn [A] vnu [ V] ycTaHOBUTL Ha gucnnee 3HadyeHue, COOTBETCTBYIOLLEE KOHLY LUKanbl
npu kanubposke "200,0°C". HaxaTb knasuwy [Q].

8) [ins 6onee TOYHOIN KanMGPOBKM KaHara NoBTOPUTE onepaLyn HECKOSIbKO pas.

5.1.3. Kanu6poBka Bxoga Ans NoAkno4vYeHUusi JaTYMKoB TepMoMeTpoB conpoTuBneHusa TCM 100M,
TCN 100M, TCN 50N

KannbpoBka Bxoga npou3BogMTCsa aHanormyHo kanubposke Bxoga TCM 50M, 3a uckntoyeHnem yCTaHOBKM
WHbIX 3Ha4YeHWI Havana u koHua wkanbl Ans TCI1, HaYanbHbIX U KOHEYHbIX 3HAYEHUI CONPOTMBIEHWI HA Mara3uHe
conpoTuenenus (cm. Tabnmuy 5.1).

5.1.4 Kann6poBKa aHanoroBoro Bxoaa gns TepMo3fieKTpUuiyeckux npeobpasoBarenen

Ona Tepmonap npu kanubpoBke ycTaHOBWUTL TUN Tepmonapbl. K knemMmam kanmbpupyemoro aHanorosoro
BXOZa MOAKMIOYNTL KanmbpaTop HanpsbkeHus, Hanpumep auddepeHumnanbHbIi BonbTMeTp B1-12 unu aHanornyHbIv
npubop C aHanormyHblMu xapaktepuctvkamu. [anee «kanubpoBaTb KaHanm aHanormyHo TepmoMeTpam
COMPOTUBMIEHNS, YCTaHaBNMBas HayanbHble W KOHEYHble 3HAYeHUS] HaMpshKEHUW, KOTOpble COOTBETCTBYHOT
HavyanbHOMY M KOHEYHOMY 3HAYEeHMIO LIKarbl BbiGpaHHOW Tepmonapsl (cM. Tabnuuy 5.1).

MpumedaHue: ABTOMaTU4Yeckasi KOPPEKUUS XONMOAHOro cnas gormkHa ObiTb oTkmtodeHa AIN1.07=0000.
3HayeHve TeMnepaTypbl B pexume py4HoW Koppekuum ycTaHoBMTb Ha ypoBHe AIN1.08=000,0.
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5.1.5. Tabnuua TMNOB AAaTYMKOB U peKOMeHAyeMble npeaerbl KanuépoBKu

Tabnuua 5.1. Tunbl 4aTYMKOB U peKOMEHAyEMble Npeaerbl KanubpoBku

Koa BXoma Tun natanka MpepenbHbIe 3HaYeHUs
A ’ IpagupoBoYHas MpeaenkHbIe MHAULMPYEMbIE BXOAHOro curHana npu
Ananasou XapaKTepucTuka 3HaYeHUs NpU Kanuépoeke KanuGposke nHANKaTopa
BXOQHOTO
n HCX WHAUKaTopa
Napamerp curHana
Havan. KoHeuHoe
3HaveHue 3HauveHue
Ot 0MA oo 5 MA 0 MA 5 MA
OT1 0 MA 0o 20 MA 0 mMA 20 MA
OT1 4 MA po 20 VA 071 0,0 % pno 100,0 % 4 mA 20 vA
0001 OT0B oo 10B TNuHenHasn VNN B YCTAHOBIEHHbIX TEXHNYECKNX 0B 10B
OT0Bpoo2B eanHugax® 0B 2B
OT1 OmMB oo 75mB 0 vmB 75 mB
Ot OMB go 200mB 0 MB 200 mB
Ot 0 ™MA oo 5 MA KeagpaTuuHas 0 MA 5 mMA
OT1 0 MA no 20 MA 0 mMA 20 vA
Ot 4 MA oo 20 MA (Bxop kanm6pyeTcs 01 0,0 % go 100,0 % 4 mA 20 MA
0002 OT0Bpo10B KaK nleeVleuZy sarem VNN B YCTAHOBIEHHbIX TEXHNUYECKNX 0B 10B
OT0Bpoo2B i eanHuuax* 0B 2B
Ot OmMB go 75mB | YCTaHaBmmBaeTca 0 mB 75 B
Ot OMB o 200mB | KB3APATUUHAA Wikana) 0mB 200 MB
0003 TCM 50M, Wi00=1,428 Ot MuHyc 50,0 °C go nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W100=1,428 Ot muHyc 50,0 °C go nntoc 200,0°C | 78,450 om 185,550 om
0005 TCM p.23 OT1 muHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCIN 5001, W100=1,391 Ot MuHyc 50,0 °C go nntoc 650,0 °C 40,000 om 166,615 om
0006 Pt P50, 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
TCh 1000, W;0=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 nntoc 650,0 °C | 79,950 om 333,820 om
0008 TCn p.21, W;100=1,391 OT1 muHyc 50,0 °C go nntoc 650,0°C | 36,800 om 153,300 om
OT0MA oo 5 MA JlnHeapusoBaHHasn 0 MA 5MA
Ot 0 MA 0o 20 mA | (Bxog kannbpyetcsi 0 MA 20 mA
OT1 4 MA 0o 20 MA | KaK NIMHENHBIN, 3aTeM 01 0,0 % po 100,0 % 4 MA 20 mA
0009 OT0Bpoo10B yCTaHaBnnBaeTcs VNN B YCTAHOBMEHHbIX TEXHNUYECKMX 0B 10B
OT0Bpoo2B NUHeapu3oBaHHas eanHnuax 0B 2B
Ot OmB po 75mMB LwKana, cMm. pasgen 0 mB 75 mB
OT1 OMB go 200mB | 5.2) 0 mB 200 vB
JlnHeapusoBaHHas
Bxopn kanubpyeTcs kak
TNINHENHbIR, 3aTemM
0010 Tepmonapa ycTaHaBnuBaeTcs OunanasoH TepMonapbl
NMHeapu3oBaHHas
wKana, cMm. pasgen
5.2)
0011 (Tj‘jp""o”apa TRK kK ) 0T 0°C 110 nioc 1100°C OmMB | 63,792 mB
0012 (Tf)p""onapa XK 1k () OT 0°C Ao nntoc 800°C OmMB | 66,442 MB
0013 (TEe)p“"°”apa TXKH | Txku (B) OT 0°C 10 nnioc 850°C omB | 64,922 mB
0014 (Tigp““”apa XA 1xa (k) OT 0°C o nmioc 1300°C omB | 52410mB
0015 %‘I’_I“’;%”(asp)’" TMM10 (S) OT 0°C Ao nntoc 1600°C OmMB | 16,777 mB
0016 (Tg)pMO”apa P 1P (B) OT 0°C A0 nnioc 1800°C omB | 13,591 mB
0017 (T/f_q“)’m”apa TBP | 18P (A-1) OT 0°C 110 nroc 2500°C OmMB | 33,647 MB

5.1.6 Koppekuus nokasaHMi gaTynmka TepMOKOMMNeHcaumm

JaTumnk TepmMoKoMneHcauum (Bxo4 TeMrnepaTypHON KOMNEeHcaLun Xono4HOro cnasi Tepmonap) yctaHoBneH
Ha TbINIbHOWM CTOPOHE MHAMKaTopa.

C nomowpto napameTpa SYS.14 cmellaloTc 3Ha4eHWs nomyvaemble OT Tepmonapbl. B gaHHoM meHio
UMdpoBOM AuUChNen MoKasbliBaeT 3HayeHWe TemnepaTypbl MNOMy4YeHHOe OT Tepmonapbl, KOTOpoe npu
Heo6XxoAMMOCTN OTKOPPEKTUPOBATL C MOMOLLLIO KNaBuLl nporpammmnpoBaHis A Y.

Hanpumep, ecnu Temnepatypa wusmepsiemon cpegn 40,5°C, a wHgmkatop nokasbiBaet 40,8°C, 10
HeobxoAMMOo 3alTn B NyHKT MeHo SYS.14 u knasuwen [V] ymeHbWWTb 3HaveHnsa TemnepaTtypbl ¢ 40,8 go 40,5.
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HaxaTb knasuiy noateepxaeHusi [Q] U coxpaHUTb U3MEHEHUS B COOTBETCTBYIOLLMM MyHKTE MeHI0 (CM. pasaen
4.7.5).

5.1.7 Koppekuusa curHanos All n Al2

3cnn npyu HeoBXOAMMOCTN HaM HYXXHO CKOPPEKTMPOBaTb BXOAHOW CUrHan HeobXxoanMo MCronb3oBaTh
cnepywoume nyHKTel MeH Corl wnm Cor2. [lapameTtp Corl.00(Cor2.00) gaeT BO3MOXHOCTb KOpPPeKTMpoBaTb
camon curHan, a B napametpe Corl.01(Cor2.01) BBoguTCa 3HayeHue koaddpuumeHTa koppekumn. Mpu cmeHe
napameTtpa Corl.00(Cor2.00) Ha 3aKpaHe uHOMUMPYeTCa 3HaveHue PV=PV+A. pu cmeHe napameTtpa Corl.01
(Cor2.01) Ha akpaHe nHauUMpyeTCcst 3HavyeHne A (CMeLleHne BXOAHOrO CuUrHana).

Hanpumep, ecnn ypoBeHb XnakocTn B eMKocTu 9,5 MeTpoB no nokasaHuaM MHAMKaTopa, a MepTBasi 30Ha
craHoBuTb 20 cMm, TO 3agaem 3HadeHue napameTtpa Corl.01=00,20. Ha gucnnee GyoeTt nHAMUMpyBaTCs 3HaYeHWEe
9,7M. KOTOPOE COOTBETCTBYET NPaBUITbHOMY YPOBHIO.

5.2 JlnHeapu3saumua aHanoroBbix BxogoB Al1 n Al2

®PyHKUMSA NUHeapu3auMu ModyvHeHa NepBOMY UM BTOPOMY (YHKUMOHANbHOMY OnoKy Hopmanusaumu u
macluTabupoBaHus. JiMHeapu3aumsa faeT BO3MOXHOCTb MPaBUIIbHOrO (HM3NYECKOro NPeACTaBNeHUst HEMUHENHbIX
perynMpyeMbix 1 U3MepsieMbix NapameTpoB.

* C noMowibio 1uHeapu3ayuu MOXHO Ipou3gooumsb, Hanpumep, usmepeHue eMKkocmeu 8 numpax, mempax Kybuyeckux
unu Kuioepammax npodykma, 8 3agucuMoCmu Om U3MEePEHHO20 8XOOHO20 CueHasa yposHsi 8 emkocmu. B uHOukamope UTM-
110 omnuyumenbHol ocobeHHOCMbIO ecmb mo, 4Ymo npu ebibope napamempa WND1.00(WND2.00)=0002 (dea okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoumbs Ha napamemp 6e3 nuHeapusayuu, komopbili 6ydem Oasamb 3HayeHue
YpOBHSI 8 eMKocmu. Bmopoe OKHO Hacmpoumb Ha fuHeapu3uposaHbili napamemp (gpusudyecku o0Ha U ma xe exoOHas
genuy4uHa), komopniti 6ydem 0agampb 3Ha4eHUE eMKOCMU 8 umpax, Mempax Kybudyeckux unu Kunozpammax npodykma. Takum
06pa3omM, nepeknoYeHuUeM Knasuwiu [0], Moxem Habrmodamsb 3a yposHeM U 06LEMOM 8 KOHMPOIUPYEMOU eMKOCMU.

Mpy MHOMKaUMK NUHeapu3npyemMon BeNnYMHbI, onpeaensiowuMm napameTpaMmm SBnaTCA HadvanbHoe U
KOHe4yHOe 3Ha4dYeHue LKanbl (npoueHTHoe OTHOLWEeHMe K aOnana3oHy VISMepeHVIH), nonoXxeHuwe ageunMmarnbHOro
pasgenutensl, a TaKkKke OKBWOUCTAHTHbIE OMOPHble TOYKM NUHeapusauun. KpuBas nuvHeapusaumm uMeeT
«npenomMneHuna» B ONOPHbIX TOYKaX.

5.2.1 MapameTpbl NMHeapusauum

Hanpumep, napameTpbl NuHeapu3aumMu (yHKUMOHANbHOrO Groka HopmanusauuMu MacluTabupoBaHUs
crepytoLyme:

KoHgpu2ypauyusi nepeo2o u emopo20 6s10ka

AIN1.00(AIN2.00) =0009 - Twn Wwkanbl - TMHeapu3oBaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTKOB NMHeapu3aumm
AIN1.03(AIN2.03) MonoxeHne geumMManbHOro pasgenuTens npu nHavkaumm

A6cyucchl OropHbIX MOYeK JIuHeapu3ayuu

LNX1.00(LNX2.00) Abcupncca HavanbHoro 3HadeHus (B % OT BXO4HOro curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

OpaLIHGMbI OIMOPHbIX MO4YeK JIUHeapusayuu

LNY1.00(LNY2.00) OpavHaTa HayanbHOro 3HayYeHus (curHan B Tex. ed. ot -9999 fo 9999)
LNY1.01(LNY2.01) Opawvnata 01-ro yyacTka
LNY1.02(LNY2.02) OpawmHata 02-ro yyacTka
LNY1.18(LNY2.18) OpawvHata 18-ro y4acTka
LNY1.19(LNY2.19) OpauvHata 19-ro yyacTtka

5.2.2 OnpepeneHne onopHbIX TOYEK NIMHeapu3auum

5.2.2.1 OnpedeneHue Konu4yecmea y4yacmkos fiuHeapusayuu

Mocne onpegeneHus HeoOXOAMMOE KONMMYECTBO YYaCTKOB INWHeapusauuMm Heobxoaumo 3agaTb 37O
3Ha4veHue B napameTpe AIN1.06(AIN2.06). Mpeaensl usmeHeHusa napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 go 0019. MNpwn BBoAe 3HayeHus ot 20 go 39 B napameTp AIN1.06, nepBble 20 Touek NUHeapu3aumMm BBOOAATCS
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Ha ypoBHe LNX1 n LNY1, a octanbHble 20 TOYeK Ha YpOBHE nuHeapusauum BTOporo 6roka HopmManusauum u
mMacwTabupoBaHua LNX2 n LNY2. MNpu aTtom, geummanbHbin pasgenutens (3ansTtast) ana yposHen LNY1 n LNY2
©epeTca ¢ ypOBHS HAaCTPOVKK r1epeo2o OYHKLMOHanNbLHOro 6noka Hopmanu3auum n macwtabuposaHua AIN1.03.

! Mpu wucnonb3oBaHun 6Gonee 19 yyacTKOB NuHeapusauum Ans nepBoro 6Gnoka Hopmanusauun u
MacTabrpoBaHus, NMHeapr3auusa BToporo 6noka Hopmanmsauum n maclutTabnpoBaHs HeBO3MOXXHa!

Bbibop HeobxooMmMoro Konm4ecTsa y4acTKoB NIMHeapM3aLMn NponsBoaunTCsl U3 coobpaxeHusi obecneveHms
HeobxoanMOor TOYHOCTU N3MEPEHNSI.

5.2.2.2 OnpederneHue 3Ha4yeHuli OMOPHbIX MOYEK fTuHeapu3ayuu

[na kaxgoro 3Ha4YeHus MHAMLMPYEMOro BXxogHoro curHana Yi (B TEXHUYECKUX eanHuuax oT  MuHyc 9999
po 9999 c yyeToM [JeuMManbHOrO pasfenutens) BblYMCIUTL COOTBETCTBYHOLLYIO (DU3UYECKYID BENUYMHY U3
COOTBETCTBYIOLUMX (PYHKLMOHAmbHbIX (FPaguMpoBOYHbIX) Tabnuu. OTO MOXHO caenatb Takke rpaduyeckun u3
COOTBETCTBYHOLLEN KPMBOMN (Npyv HEOOXOOMMOCTM MHTEPMNONUpPOBaTh) M 3a4aTb 3HAYEHME AN COOTBETCTBYHOLLEN
OMOPHOW BENUYUHBLI BXOOHOTO domaundeckoro curHana Xi (B %, ot 00,00% no 99,99%).

CooTteTcTByloLWme 3HaveHns Xi (B %, ot 00,00% [o 99,99%) BBOAATCA B NnapameTpax:

Abcuucchbl OIMOPHbIX MOY4YeK JIuHeapusayuu

LNX1.00(LNX2.00) Abcumcca HavanbHOro 3HavyeHus (B % OT BXOOHOro curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTtcTBylolmMe 3HaveHuss Yi (B TexHMYeckux eguHuuax oT MuHyc 9999 po 9999 c¢ ydyetom
AeunMarnbHOro pasgenuTtens) BBOAATCS B napaMeTpax:

OpaLIHGMbI OIMOPHbIX MO4YeK JIUHeapusayuu

LNY1.00(LNY2.00) OpavHaTa HayanbHOro 3HayYeHus (curHan B Tex. ed. ot MuHyc 9999 fo 9999)
LNY1.01(LNY2.01) OppauHata 01-ro yyacTtka
LNY1.02(LNY2.02) OpawmHata 02-ro yyacTka
LNY1.18(LNY2.18) OpawvHata 18-ro y4acTka
LNY1.19(LNY2.19) OpauHata 19-ro y4acTtka

5.2.3 MNMpumepbl NUHeapusauum cUrHasnosB

MNpumep 1. JluHeapu3aumsa curHana, noaaBaeMoro Ha nepBbiv (hyHKLUMOHANbHbIA 6ok
HOpManusauuu n maclwTabupoBaHus, NnpeacTaBneHHas rpaduyecku (KpuBon)

MHanumpyemoe 3HayeHue B PeanbHas xapakrepuctuka,
TEXHUYECKMX eanHuLax npepcTaBneHHas rpacunyeckm
°c A
OpguHaTta
3-ro yuactka | 999.9
JlnHeapwuso-
750,0 3-1 yu. BaHHas
OpavHaTta Xapakre-
2-ro yyacrka | puctuka
2y, 100%
OpavHaTta 3500 BXO, ?4 r
1-ro y4acTka HOro
curHana
1-1 yu.
| g X
20,00 50,'00 / 60,00 /99,99
HauvanbHoe Abcumcca Abcumcca Abcuuncca
3Ha4YeHne 1-ro yyactka 2-ro yyacTtka 3-ro yyacTtka
KoHgpueypupyembie napamempsi Onsi npumepa 1:
AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (mHanumpyeTcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (mHguuupyeTcs «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (mHanumpyeTcs «750,0»)
LNX1.03 = 99,99 LNY1.03 = 9999 (mHanumpyeTcsa «999,9»)
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Mpumep 2. INuHeapu3auus curiana, nogaBaeMoro Ha BTopon oyHKLUMOHanbHbIN 6nok
HOpManusauum 1 maclTabupoBaHus, NpeacTaBrieHHas rpaauPOBOYHON Tabnuuen

JInHeapusauus curHana cHUMaemoro ¢ Tepmonapsl rpagymposku TIM68, n nogaBaemoro Ha Bxod Al yepes
HopMUpyoLWKIA Npeobpa3oBaTternb, Anana3oH namepsiemblx Temnepatyp 0 - 1400°C, anana3oH BXOOHOro curHana
HopmMmupytowero npeobpasosatensa 0 - 14,315 mB (0 — 100%), Anana3oH BbIXOAHOTO CUrHama HOPMUpPYHOLLEro
npeobpasosatens 4 - 20 MA (0 — 100%).

Ons obecnevyeHns HeobXOOMMOW TOYHOCTM u3MepeHus BblibMpaem 19 yyacTkoB nuMHeapusaumm K
paccynTaHHble 3HayeHWs B % BXOQHOTO CUrHama Ans KakOOW OMOPHOW TOYKM BBOAATCA B COOTBETCTBYHOLLMIA
napameTp KoHdurypauuu.

KoHgbueypupyembie napamempsi Onsi npumepa 2:

AIN2.00 = 0009 Twn wkanbl BTOporo 6mnoka - nMHeapnsoBaHHas
AIN2.06 = 0019 KonunuyecTtBo y4acTkoB nuHeapusaumm
AIN2.03 = 0000, MonoxeHne geumMManbHOro pasgenuTens npu nHavkaumm

MapamMeTpbl KOHGUIypaLMn pacCcuUTLIBAOTCS M BBOAATCS cornacHo Tabnuupl 5.2.

Tabnuua 5.2 — PacyeT 1 BBOA NapameTpoB NnHeapusauum npumepa 2.

MapameTpbl MapameTpbl
KOHdurypauum KOHdurypaumm
Homep 3Ha4yeHune 3Ha4veHune
ornopHow n3mepsieMon BXOAHOro OpduHambl OMOPHbIX A6cyucchbl OnopHbIX
TOYKM Temnepartypbl, curHana mod4ek nnuHeapu3sayuu modyek sluHeapu3ayuu
°C B mB emopozo 6/10Ka emopozo 6s10Ka
Howmep Beodumoe Homep Beodumoe
napamempa | 3HavyeHue, | napamempa | 3Ha4YyeHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99

5.3 KannbpoBka aHanoroeoro Bbixoaa

Mepen HavanoMm kanuMbBpoBKM aHANOroBOro BbIxoA4a HEOOGXOAMMO MPUMBECTM B COOTBETCTBYHOLLEE
MoMOXeHWe NepemMblYKM Ha MoZyre YHUBEpPCarbHbIX BXOOAOB MHAMKAaTOpa. TUMbl BbIXOAHbLIX CUrHANOB U MONOXeHUe
nepemMblvek npuBeaeHbl B Tabnuue 4.9.2 B pasaene 4.9.

YpoBeHb kannbpoBK/M aHanoroBoro Bbixoga mmeeT Tpu napametpa. Napametp CALO.00 mcnonb3yetcs
ANns MHaukauum aHanorosoro Bbixoga B %. Ecnn nHamnkatop NTM-110 Haxogutcs B py4YHOM pexume, TO B 9TOM
NyHKTE MOXHa Takke NPOU3BOANTL UBMEHEHUS COCTOSIHNSA aHanorosoro Bbixoga AO.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcss Anst KanMbpOBKWM HaYyanbHOTO M KOHEYHOro 3HaveHus
aHanorosoro BbixoAa. [opsAoK KanMbpoBKY CreayoLLniA:
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1) TNopkniounte Kk ananorosomy Bbixogy AO uHOukaTopa 06pasuoBbil M3MEpUTENbHbLIM Npubop —
MuUnnnaMnepMeTp NOCTOSHHOrO TOKa.

2) B pexume koHurypaumm yctaHoBute napametrp CALO.01 "KanubpoBka HayanbHOro 3HaveHus
aHanorosoro Bbixoga AO".

3) Haxumasa knaBuwm [A] wnu [V] ycTtaHOBMTE BENWYMHY BbIXOOHOINO CUrHana no MunnuamnepmeTpy
pasHyto 0 MA (unu 4 MA), cooTeTcTByloLY0 0% AnanasoHa, B 3aBMCUMOCTM OT UCMONHEHUS KaHana.

4) HaxaTb knasuy [O)].
5) YcraHoButb napametp CALO.02 "KannbpoBka KOHEYHOro 3Ha4YeHus aHanoroeoro Beixoga AQ"

6) Haxumasn knaBuwmn [A] vnm [V] ycTaHOBMTE BENWYUHY BLIXOAHOIO CUrHama no MunnuamnepmeTpy
paBHyto 5 MA (nnn 20 mA), cooTeeTcTBytoLyto 100% Anana3oHa, B 3aBUCUMOCTM OT UCTIONHEHNS KaHana.

7) Haxatb knasuwy [O].
8) Ins 6onee ToYHOM kanMBPOBKM kaHaNa LMKNMYECKU NOBTOPUTE OnepaLmio HECKONbKO pas.
Heobxodumo momHUMBb, YTO Nocne NpoBeAeHUst KannbpoBkN HEOBXOAMMO NPOM3BECTU 3aMUCh NapameTpoB

B 3HEeproHe3aBUCMMYHO NaMATb, B NPOTUBHOM Crny4yae BBeOeHHadA VIHq.)OpMaLI,VIﬂ He 6yp,eT COXpaHeHa npu
OTKIIIOYEHUN NUTaHNUA UHOUKaTopa.
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6. TexHun4yeckoe obCnyxXuBaHue

6.1 O6wme ykasaHus

6.1.1 TexHu4eckoe OGCJ‘Iy)KVIBaHMe - KoOMnnekc pa60T, KOTOpble MpPOBOAATCA nepunoanyeckm B niaHOBOM
nopdaake Ha pa60TOCI'I0006HOM Groke c uenbto npeanoTBpalleHna oTka3am, npoaneHna ero cpoka CJ'Iy)K6bI 3a cyet
BbIABITIEHNA U YCTPaAHEHUA NPpenoTKa3HOro COCTOAHUA ONnAa noaaepXaHna HopMalbHbIX yCJ'IOBVIVI aKcnnyaTauun.

6.1.2 TexHuyeckoe obcnyxvBaHWe 3aknioyaeTcsa B nposBedeHun paboT MO KOHTPOM TEXHUYECKOro
COCTOSIHUS U nocneayoLeMy YCTPaHEeHUIO HEQOCTaTKOB, BbISBMEHHbIX B MPOLEcce KOHTPOMs; NpodunakTuyeckomy
06Cny>X1BaHWIO, BbINOMHAEMOMY C YCTAaHOBIEHHOW NEPUOANYHOCTBLIO, ONUTENBHOCTLIO U B ONpeaAeneHHOM MOpPSaKe;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUNamy MepcoHana, BbIMOMHAOWEro TeXHUYeckoe
ob6cnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MNpeHebOpexeHMe MepaMu NPefOCTOPOXHOCTM U MpaBUNIaMM 3KCMsyaTauMum MOXeT cTaTb
NpUYNHON TPaBMUPOBaHUSA NepcoHana unv noBpexaeHnsa oéopyaoBaHus!

6.2.2 [Ona obecnevyeHuss 6Ge3onacHOro WCMNONb30BaHUA 060pyp,OBaHI/Ii| HEeYKOCHUTEeJIbHO
BbINONHANTE YKa3aHusA AaHHOM rnaBbl!

6.2.3 K akcnnyataumuM wuHAMKaTOpa [JOMyCcKalTCs Nuua, uMmellwme paspelleHne ana paboTbl Ha
aneKkTpoycTaHoBKax HanpsbkeHvem o 1000 B 1 nsyunBlume pykoBOACTBO NO 3KCNyaTauum B NofHOM obbeme.

6.2.4 3kcnnyaTaumsa MHOMKaTOpa paspellaeTcs Mpu HanmuMuyMu MHCTPYKUMM NO TexHuke 6e3onacHocTw,
YyTBEPXOEHHOW npeanpuaTuem-noTpebutenem B  yCTaHOBNEHHOM MOPSAKE W yyuTbiBawoWwen cneunduky
npuMeHeHuss npubopa Ha KOHKpeTHoM obbekTe. [pu askcnnyatauum Heobxogmmo cobniogate TpeboBaHus
gencteytowmx npasun MNMT3 n MTHB ana anekTpoyctaHoBOK HanpsxeHnem go 1000B.

6.2.5 Bce MOHTaxHble M npodunakTuyeckme paGoTbl AOSIKHbI MPOBOAUTECH MPU  OTKIMHOYEHHOM
3NeKTPONUTaHuM.

6.2.6 3anpeu.|.aeTc;1 noAgknw4vaTb U OTKNKYaTb coeaUHUTENN NPU BKIMKOYEHHOM 3MTEKTPONMUTaHUN.

6.2.7 TwarenbHO Mpou3BoAUTE MOAKIIOYEHNE C COOMOOEeHMEM MOMSPHOCTM BbIBOOOB. HenpaBunbHoe
NOAOKMYEHME WU MNOAKMYEHME Pa3beMOB MPU BKAKOYEHHOM MUTAHMU MOXET MPUMBECTU K MOBPEXAEHUIO
3NEKTPOHHbIX KOMMOHEHTOB MHAWKaTOpa.

6.2.8 He nogkniovanTe Heucnosnb3yemble BbIBOAbI.

6.2.9 lNpu pasbopke nHAMKaTopa ANS YCTPaHEHWs HeucrnpaBHOCTEN Npubop OOMMKEH ObITb OTKMIOYEH OT
CETN 3NEeKTPONUTaHUs.

6.2.10 lNpwn 13BnNeYeHUn nHAMKaTopa U3 Koprnyca He npuKacamTechb K ero 3reKTPUYeCKUM KOMMOHEHTaM 1
He noasepranTe BHyTPEHHWE Y3nbl U YacTu yaapam.

6.2.11 PacnonaraiiTe npubop kak MOXHO Aanee OT YCTPOMCTB, EHEPUPYIOLMUX BbICOKOYACTOTHbIE
nsnyyeHuve (Hanpumep, BY-neun, BY-cBapoyHblie annapathl, MalUWHbl, UM NPUGOPLI, UCMOMb3YOLME UMNYNbCHbIE
HanpsbkeHus) Bo nsbexaHne cboes B paboTe.

6.3 Mopsaok TexHM4YecKkoro obcnyxuBaHus

6.3.1 B 3aBMCMMOCTM OT PErynsipHOCTM NPOBEAEHNS TEXHUYECKOE 0BCNYKMBAHWE LOIKHO ObiTh:
a) NeproanYecknM, KOTOPOE BbIMOSTHAETCS Yepes kaneHaapHble NPOMEXYTKA BPEMEHMW;

6) afanTMBHbIM, KOTOpPOE BbIMOJIHAETCA NO HeobxoaMMocTh, TO eCTb, B 3aBUMCMMOCTU OT dhakTnyeckoro
COCTOAHNA MHOMKATOpa N Hann4yna cBobogHoro OGCJ’IY)KVIBaPOLLl,eFO nepcoHana.

6.3.2 YcTaHaBnMBalTCA Takue BUAbl TEXHNYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obCnyxnuBaHue nNpu XxpaHeHn1, KOTopoe 3akrnyaeTcd B NepekoHcepBaLun nHAnKaTopa npu
AOCTWKEHUWN MPeAeribHOr0 Cpoka KOHCepBauMM BO BPEMS XPaHeHMs B COOTBETCTBMM C TpeboBaHMAMM
3KCMNIyaTaunoHHON JOKYMEHTaLuK;
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0) TexHuyeckoe obcnyxvBaHMe NpU TPAHCMOPTUPOBKE, KOTOPOE 3aknto4vaeTcs B noarotoBke npubopa K
TPaHCMNOPTUPOBAHMIO, JEMOHTAXE U3 TEXHOMNOrMYeckoro obopyaoBaHns 1 ynakoBke nepes TpaHCNopTUPOBaHNEM;

B) TexHM4Yeckoe obcnyKnBaHue npu akcnnyaTaumm, KOTopoe 3aknioyaeTcs B NOArOTOBKE MHAMKATOpa nepes
BBOAOM B 3KCMnyaTtauuioo, B Mpouecce ee 3KcniyaTauumM M B Nepuoauyeckoi nposepke paboTocnocobHocTu
npubopa.

6.3.3 lMepuognyeckoe TexHuveckoe obcnyxumBaHWe NpWU JKCMMyaTauMu MHOMKaTopa YCTaHaBMMBaETCS
I'IOTp66I/ITeJ'IeM C Yy4eTOM WHTEHCMBHOCTU U yCJ'IOBVIVI aKcnnyartauun, HO He pexe 4YeMm OOMH pa3 B roA. ,D,J'Iﬂ
nHamkatopoB NTM-110 uenecoobpasHa exekBapTanbHasi NEPUOAUMYHOCTb TEXHUYECKOro obcnyxvBaHus npwu
aKCnnyaTaumu.

6.3.4 MNepurogunyeckoe oGCNyxunBaHe OOMKHO NPOBOAUTLCS B CriefytoLiem nopsake:
a) NnpoBecTU paboTbl, KOTOPLIE BLIMOMHATCS NPU TEXHNYECKOM OCMOTPE;

0) NpoBepUTL CONPOTMBIEHNE U30ONSLMMY;

B) MpoBepuTb paboToCnoCOOHOCTb MHAUKaTOpa.

6.3.5 TexHU4YecKkuin OCMOTp MWHOMKATOPa BbLIMOMHAETCA O0OCNyXMBaKOLWMM MNEepCcoHanoM B CcreaylolemM
nopsiake:

a) nepep HavanoMm CMeHbl criegyeT NpPOBECTU BHELLHWI OCMOTP mHaukaTtopa. Ocoboe BHMMaHWe cnegyet
06paTuTb Ha YNCTOTY NOBEPXHOCTU, MAPKMPOBKY U OTCYTCTBME MEXaHUYECKUX MOBPEXAEHWNA.

6) npoBepuTb HAaQEXHOCTb KPENneHs NHANKaTopa;

B) npoBepuTb TexXHU4YeCcKkoe COCToAHMEe npoBoaoB (Ka6enel7|) Ha UEeNIoCTHOCTb W 3alUUEeHHOCTb OT
MEXaHUYECKNX MOBPEXAEHNA.
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7. XpaHeHue u TpaHcnopTupoBaHue

7.1 YcnoBusa XxpaHeHUs MHAMKaTopa
7.1.1 Cpok xpaHeHus1 B NOTpebnTeNbCkon Tape - He MeHblue 1 roga.

7.1.2 W3genue [OMKHO XPaHWUTbCS B CYXOM W BEHTUMMPYEMOM MOMELLEHUW Mpu TemnepaType
oKkpyxatowiero Bosgyxa oT muHyc 40°C po nmoc 70°C u oTHocuTenbHon BriaxHocT oT 30 go 80% (Ges
KoHAeHcauuu Bnaru). laHHble TpeboBaHMA SBNATCS PEKOMEHOYEMbIMMN.

7.1.3 Bo3gyx B MOMELLEHUM He [OSPKEH coaepkaTb MblM U MPUMECK arpecCUMBHbIX MapoB U rasos,
BbI3bIBaOLLMX KOPPO3WIO (B YACTHOCTU: ra3oB, COAEPKALLUX CEPHUCTbIE COEANHEHMS UM aMMUaK).

7.1.4 B npouecce XpaHeHUUM unu SKCnnyataunun He Krnaaute TdaXenble npegmMmeTbl Ha an6op n He
nogBeprante ero HUKaKOMYy MexXaHU4eCKoMYy BO3OENCTBUIO, TaK Kak yCTpOﬁCTBO MOXeT aecopmmnpoBaTbCcs U
noBpeanTbCA.

7.2 Tpe6oBaHUA K TPAHCMOPTUPOBAHUIO UHAUKATOPA U YCIIOBUS, NPU KOTOPbIX
OHO [OJMKHO OCYLEeCTBNATLCSA

7.2.1 TpaHCnopTMpOBaHWE MHAMKaTOpa B yNakoBKe NPeanpUsTUsSi-U3roTOBUTENSI OCYLLECTBMSIeTCS BCEMM
BMOAMM TpaHCNOpPTa B KPbITbIX TPAHCMOPTHBLIX CPeAcTBax. TpaHCnopTMpoBaHWe caMorieTaMun OOMKHA BbIMOMHATLCS
TOMbKO B OTannuBaeMbIX FepMETU3NPOBAHHBLIX OTCEKAX.

7.2.2 Tlpubop [oOMKEH TPaHCMOPTMPOBATLCH B KIMMATUYECKUX YCINOBUSIX, KOTOpble COOTBETCTBYIOT
ycnoBusam xpaHeHus 5 cornacHo TOCT 15150, Ho npu gaBneHuun He HUXxe 35,6 kla n TemnepaType He HKE MUHYC
40 °C unu B ycnoBusix 3 npu MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi rpyso-pasrpy3oyHbix paGoT M TPaHCMOPTMPOBAHWM 3anakoBaHHbI NPUMGOpP He OOSKeH
noaBepratbCs pPes3kM yaapam W BRUSHUIO — aTMOCHEpHbIX ocafakoB. Crnocob pasmelleHnsi Ha TPaHCMOPTHOM
cpencTBe JOIMKEH UCKNOYaTh NepEMELLEHME MHAMKaTopa.

7.2.4 Tepepn pacnakoBbIBAHWEM MOCMe TPAHCMOPTUPOBAHMSA NPWU OTpuUATENBHON TemnepaTtype npubop
HeobxoaMMO BblAepaTb B TeYeHNe 3 YacoB B ycroBusax xpaHeHusi 1 cornacHo FOCT 15150.

8. NapaHTmn nsroroBuTtens

8.1 MpousBoauTenb rapaHTUpyeT COOTBETCTBMNE MHAMKATOPA TEXHUYECKMM ycnoBuam TY Y 33.2-13647695-
004-2003. MNpwu He cobniogeHun notpebutenem TpeboBaHWIA YCNOBUIN TPAHCMOPTMPOBAHUSA, XPaHEHMWS!, MOHTaxa,
HanagKky 1 aKkcnnyartauuy, ykasaHHbIX B HACTOsILLIEM PYKOBOACTBE, NOTpebuTens nuwaeTcsa npaBa Ha rapaHTu1io.

8.2 [apaHTUMMHbIA CPOK 3Kcnnyatauum - 5 neT co AHA OTrpy3kM uHAukatopa. [apaHTUNHbBIA CPOK
3KCNnyaTaumMm M3nenuii, KoTopble MOCTaBNSATCS Ha 3KcrnopT - 18 MecsueB CO AHSA NpocrnefoBaHusi MX 4Yepes
rocyfapCTBEHHYIO rpaHuLy YKpanHbl.

8.3 Mo OoroBOpeHHOCTU C NoTpebuTenem npeanpuUaTUe-U3roToBUTENb OCYLLIECTBNSAET nocnerapaHTuitHoe
TEeXHUYeckoe OBCNyXMBaHME, TEXHUYECKYID MNOAAEPXKKY W TeXHWYeckMe KOHCynbTauuu no BCeM BuAam CBOEW
NpPOAYKLMN.
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MpunoxeHus

NMpunoxeHune A. NabapuUTHbIe n NpucoeaAUHUTENbHbIE
pa3mepbl UTM-110

Pa3mepbi yugpoebix uHOUKamopoe: NMAPAMETP

e o |
NAPAMETP. ITM-11C ’. 14
TR
@mr Om@m

9
x
s
3

8
PucyHok A.1 — BHewHuli eud uHdukamopa NTM-110
Bud Bud Bud
c3adu c6oky cnepedu

z WTM-110

.l'"

IlrIlili = ITM-110

) — - G68

162 max

170 max (MoHmaxHas 2ny6uHa)

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.

PucyHok A.2 - MabapumHbie pasmepb!

Pasmemka omeepcmuil Ha wyume

! 150 min

100 min

_____ S 45 06

92 +0,8

PucyHok A.3 - Paamemka omeepcmuli Ha wume
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NMpunoxeHune b. NogknoyvyeHne nHaukartopa. Cxembl
BHELWHNX COeaAUHEeHUN

[McKpeTHble BbIXOAb!  [yTaHue aHanor.
DO1, DO2 AaTinka
DO1 DO2 =21B, 25MA

B ! Tox
,I'D]R i HanpspkeHune

~ H + -
WnTepdeiic AHanorosbiii U Tepmonapa
BbIXoa4

Awanorossiit Bxoal/ »RIP | TCM/TCN

a) ucrionHeHusi Ha 24B

[vckpeTHble BbIXOAB!  [uTaHue aHanor.

DO1, DO2 naruuka
DO1 D02 =21B, 25MA
* x
Muranue
~220V
X1
(% X

I+_-| Tok
@ Hanpsixenve
U Tepmonapa

Ananorosbiit Bxopl/ RRIP | TCM/TCN

=
H
WHTepdenc Ananorosbii|
BbIX0q

6) ucnonHeHusi Ha ~220B

PucyHok b.1 NodknoveHue sHewHuUx yenel Kk uHOukamopy UTM-110
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B.1 NoaknioyeHne aHanoroBbIX A4AaTYMKOB C NAaCCUBHLIMU BbiIXoA4amu

MNutaHue aHanor.
jartyuka
=21B, 25mMA

AHanoroBbI BXo[

PucyHok b.2 - [NodknroveHue k uHOukamopy MTM-110 aHano2o8bix 0am4yuKko8 C acCusHbIMU 8bixo0amu

lMpumeyaHue. MNonoxeHue nepemMblyeKk ond HaCTpOFIKM aHanoroBbIX BXOOOB npuBeeHbl B Tabnuue 4.2.
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B.2MoaknoyeHne ANCKPETHbLIX Harpy3ok

TpaHau-
cTop

Pene

TpaHau-
cTop

PucyHok B.3 - [ModkmoueHue Hagpy30K Mpu UCroib308aHUU MpaH3UCMOpPHbIX 8bIX0008

lMpumeyaHus.

Mpu nNOAKNIOYEHUN WHAOYKTMBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, coneHouabl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHbLIM BbIXOAAM KOHTpOmnnepa Bo usbexaHue Bbixofa U3 CTPOsi BbIXOAHOIO TpaH3ucTopa mns-
3a OomnblIOr0O TOKa CaMOMHAOYKUMW napannenbHo Harpyske (obmoTke pene) HeobxoaMMo yCTaHaBnuMBaThb
onokupytowmn guoa VD — cMm. cxemy nogknoyeHns. BHeWHn anoa yctaHaBnNmMBaTh Ha KaXXAOM KaHane, K KOTOpoMy
NOAKIOYEHA MHOYKTUBHAS Harpyska.

Tun yctaHasnmBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanoruMyHbli, pacCYnTaHHbIA Ha
obpaTHoe HanpsikeHue 100B, npsimon Tok 0,5A.

Pel(omeH,qame no NnoAKmnw4YeHuro I/IH,U.yKTVIBHOﬁ Harpysku ansa mexaHu4eckoro perne.

rae, R1 peanctop MINT-1-39 Om-5%;
C1 koHgeHcaTop K73-17-630B-0,1-0,5 mk®-10%;
RH nHayKTUBHas Harpyska.

PucyHok b.4 - Cxema nodkmoyeHuUsi UHOYKmMuUgHOU Hagpy3Ku Orisi MexaHU4eckozo persie

MpumeyaHus.
1. Ha pucyHke B.4 ycrnoBHO MOKa3aHO pacriofioXeHWe W Ha3Ha4yeHuWe 3aMblKaloLMX KOHTaKTOB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcumanbHO 4ONYCTUMOE HanpsiXkeHe U MakcuMarbHO AONYCTUMbINA TOK:
- Ao 250B (8A) nepemMeHHOro Toka npu pe3ncTUBHOW Harpyske;
- fo 250B (3A) nepeMeHHOro Toka npu MHAYKTUBHOW Harpy3ske (cosg=0,4);
- o1 5 B (10mA) go 30 B(5A) nocTosiHHOrO TOKa Npy Pe3UCTUBHOWM Harpyske.
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B.3 Cxema nogkntouyeHnsa nHrepdenca RS-485

Mpeo6pa3sosaTenb MHTEPdENCOB
BIN-485 (RS232/485), nnm
BMK-52 (USB/ RS485)

L o 1200m
R1
A+ RS485
Lo
SRSR——— A+ B- A+ B- A+ B-| nfo 32 npubopos A+ B- A+ B-
{RS232MmM USB ! 01 02 03 30 31
UTMm-110|  |UTM-111B|  |UTM-111 MTP-8 MUK-21

PucyHok B.5 - OpzaHu3ayusi uHmepgbelicHOU €8513U Mex0y KOMIMbIomMepoM U uHOUKamopamu umu
KOHmpornnepamu

K komnbloTepy MOXeT ObITb NOAKMOYEHO A0 32 GrOKOB MM KOHTPOMSEPOB, BKIYasi npeobpasoBaTenb
uHTepdericos bINMN-485 (BrNiN-52).

Obwas gnvHa kabenbHOW NMUHUKM CBA3W He AormkHa npesblwaTtbe 1200M. 3aBUCUMOCTb MaKCUManbHON
OJTMHBI TMHUKX CBA3W.

B kauecTBe kabenbHOM NUHUK CBA3W NPEANOYTUTENBHO UCMONB30BaTh SKPAHMPOBAHHYIO BUTYHO Napy.
[nvHa otBeTBNEHUI Lo AOMKHA ObITb KAk MOXXHO MEHbLLEN.

K uHTepdencHbiM BXogam KOHTPOMMEpOoB, PacrnofioKeHbiM B KpaHUX TOYKax COeAMHUTENIbHOW NUHUK
HeobXxoAMMO NOAKMIYMTL ABa TepMUHanbHbIX pesucTopa conpoTtmeneHmem 120 Om (R1 un R2).
MopkntoyeHne pe3ncTopoB k uHamkaTopam unu koHTponnepam NeNe 01 — 30 He TpebyeTcsa. MogkntoyeHne
TepMuHanbHbIX pe3ncTopoB B 6noke npeobpasosaHusa nHtepdencos bBrNN-485 (BrNiN-52) cmotpute B PO
Ha Br1-485 (BlW-52). MNoaknioyeHne TepmuHanbHOro pesuctopa B uHAmkatope UTM-110 cmoTpute
pucyHok b.6.

Pasbem-knemma X2 JInHna cBasm
(3kpaHvpoBaHHas BuTasa napa)

MpuemonepeaaTumk O21 1A
RS-485 ~ . i

¢ ()22l B

(23]I[ReNE

GND | \ ___________ \

100 O 1 Mopkntoyerue

— M 1 TEPMUHANBHOTO !

! _pesuctopa _ !

PucyHok b.6 - PekomeHOyemasi cxema rnodknoyeHuss uHmepgetica RS-485 ¢ nomMowbto pa3bemos-Kriemm,

KOomopable ycmaHaesiugaromcs Ha MmbifibHOU cmopoHe uHOUKamopa
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MpumeyvaHus No ucnonb3oBaHUIO UHTepcenca RS-485.

1. Bce oTBeTBMTENM nNpuUEMO-NepeaaTynkoB, MPUCOEOUHEHHbIE K OAHOW OOLWen nepeparollent JIMHWK,
OOJDKHbI COMNMacoBbIBaTbCA TOMBbKO B ABYX KpalHUX ToYkax. [nnHa oTBETBNEHUI OOMKHA ObiTb KaK MOXXHO MEHbLLEN.

2. HeobxoanMOCTb 3KkpaHUMpoBaHUS kabenen, No KOTOpbIM NepefaeTca MHdoOpMauus, 3aBUCUT OT ONUHbI
KabenbHbIX CBA3EW U OT YPOBHS MOMEX B 30He MPOKMNaaku kabensi.

3. MNpuMeHeHWe aKpaHUPOBaHHOW BUTON Napbl B MPOMBILLIIEHHbIX YCMOBUSIX SIBNSETCS NPEANOYTUTENbHBIM,
MOCKOMbKY 3TO 06ecneynBaeT NoMyyeHne BbICOKOrO COOTHOLLEHUSI CUTHamM/WyM W 3almTy OT CMHa3HoM nomexw.

4. Tlepembiika XP5 npegHasHadeHa [ANs  NOOKMYEHUs TepMUHanbHoro pesuctopa (120 Ow),
YCT@HOBMNEHHOrO Ha nnarte npoueccopa BHYTPUM UWHAMKaTopa. 3amkHyToe cocTtosHue XP5 cooTBeTcTBYeT
NOAKMYEHHOMY TEPMUHANbHOMY pPE3UCTOpPY.
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NMpunoxeHne B. KoMMyHUKaumoHHbIe hyHKUUN

B.1 O6wue cBeneHus

MwukponpoueccopHbin uHamkatop NTM-110 obecneymBaeT BbINONHEHNE KOMMYHUKALMOHHOW (OYHKLMN MO
uHTepderncy RS-485, nossonsoLlen KOHTPONMpoBaTh N MOAUMULMPOBATL ero napameTpbl NPU NOMOLLM BHELLHETO
yCTponcTBa (KoMnbloTepa, MUKPOMPOLIECCOPHOWM CUCTEMbI YPaBMneHus).

WHTepdenc npepHasHayeH Ans KOHMUIypupOBaHUS WHAMKaTOpa, Ans MWCMNOMb30BaHWs B KavecTBe
yAaneHHoro yctponctea npu pabote B COBPEMEHHbIX CeTAX ynpasneHuns n cbopa nHdopmauum (npuema-nepegayv
KOMaHA 1 gaHHbix), SCADA cuctemax u T.n.

MpoTokonom cBsi3n no uHTepdgericy RS-485 sensietcs npotokon Modbus pexum RTU (Remote Terminal
Unit).

[nsa paboTbl HEOBXOAUMO HACTPOUTb KOMMYHMKALMOHHbIE XapaKkTepucTukn mHankatopa MTM-110 Takum
o6pasom, 4TobbI OHM coBnaganu ¢ HacTponkamn obMeHa AaHHbLIMW FMaBHOrO KOMMbOTEpPa nnu ceTn cbopa AaHHbIX.
XapakTepuctukm ceteBoro obmeHa HacTpamsatoTcs B napameTpax SYS.00...SYS.02 n SYS.04...SYS.12.

MporpammHo gocTynHble pernctpbl uHamkatopa MTM-110 npuBeaeHsl B Tabnuue B.1 pasgena B.1.

HocTyn k pernctpam onepaTtusHoro ynpasneHus No 0-16 paspelueH NoCTOsiHHO.

HocTtyn K peructpam nporpamMmmmpoBaHus u koHdurypauun No17-219 paspeluaeTtcs B criydae yCTaHOBKU
«1» B peructp paspelueHms nporpammupoBaHms No16, 4TO BO3MOXHO OCYLLECTBUTb Kak C MepeaHen naHenu

nHankaTopa MTM-110, Tak n ¢ nepcoHansHon 3BM.

KonnyecTBo 3anpaluvBaeMbix perMctpoB He [OMKHO npeBbiwatb 16. Ecnu B kagpe 3anpoca 3akasaHo
6onee 16 perncTpos, To nHaukatop MTM-110 B OTBETE OrpaHNYMBAIOT MX KONMYECTBO 40 NepBbIX 16-TM perncTpos.

[na obecnevyeHns MUHMManNbHOrO BpPEMEHW peakuun Ha 3anpoc ot OBM B wmHAMkaTOpe cyliectByeT
napametp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax uHaukatopa 1 Ttakt = 250 Mkc». MuHuMansHo
BO3MOXHbIE€ TalM-ayThbl A8 Pa3nnyHbIX CKOPOCTEN CneayoLLme:

Tanm-ayT,
Bpems nepenaum
CkopocTb, 6ut/c Kagpa 3anpoca, B CMCTeM_Hb'x TaKTax
MCeK 1 TakT = 250 mkc
(Time out [C.T.])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpemsi nepegaum kagpa 3anpoca - naketa u3 8-mu 6ainT onpegenseTcs COOTHOLWEHNEM
(roe: ogvH nepepaBaeMblvi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6uT = 10 BUT):

(10 ©ouT * 8 GanT + 7 6MT)
Tnepeaaum = 1000 * , MCeK
V 6uTt/cek

Ecnu HabniogatoTcs vacTele c6ou npu nepefade AaHHbIX OT MHAMKATOpa, TO HEOBXoAMMO YBENUYUTb
3HayeHue ero TanM-ayTa.
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PucyHok B.1 - BpeMeHHble gnarpaMMbl yripaBneHusi nepegadent u npyemMom 6roka nitepdgencos bIMiA-485
(BMNMN-52)

Taelayr — 3adepxka Ha aBTomaTudyeckoe nepeknodeHve BIN-485 (BlMNW-52) Ha npvem AaHHbIX. OHa
cocTaBnsieT Bpems nepegayn ogHoro 6anTa;

Tdelay2 — BHYTPEHHEE Bpems, Yepes koTopoe NTM-110 oTeeTuT;

Taelays — 3aepxKa Ha nepegady nocregHero 6aira 3 6ydepa B NMHWIO;

Tronuein — MUHUManbsHoe Bpems oTBeTa.

UHTtepdencHbin o6meH. Tun yctponcTBa — Slave/Master

B cetn nHamkatop WTM-110 moxeT BbicTynaTe kak Slave, Tak u Master. MNpu BbIGOpe TMnNa ycTponcTea
Slave (Ceteon Tvn yctponcTtea SYS.04=0000) npnbop oTBeyvaeT Ha 3anpocu Begyuwero ycrponctaa (MK, naHenm
onepartopa, koHTponnepa). Pexum Slave ncnonb3yetca ana koHdwurypaumm nHgukatopa c MK (nporpamma MUK-
KoHdomrypatop), cbopa gaHHbix Ha MK (Scada-cuctemel), peructpaTopbl U NaHenu onepaTtopa, a Takke nepegayu
AaHHbIX B Apyrve ycTponcTea (KoHTponnepsl) ceTu. Npu ceTeBom obmeHe B pexume Slave csetoanon UHT muraet
Kaxxabln pas, koraa MTM-110 gaeT oTBET Ha NPUCNAaHHbLIN eMy 3anpoc.

Mpu BbIGOpe TMna ceteBoro yctpoiwctBa Master (SYS.04=0001) wnHaoukatop UTM-110 pgaet 3anpockl
OOHOMY WIM OBYM YCTPOWCTBaAM B CETW W MPUVHUMAET OT HUX OTBET C AaHHbIMW, KOTOpble 3anuCbiBalOTCS B
nepBbIi/(NepBbIi U BTOPOA COOTBETCTBEHHO (OYHKLMOHANbHbLIA OMoK HopManusauum 1 macwTabupoBaHus) u
BbIBOAATCA Ha aucnnen MTM-110. [aHHbI TUN YyCTPOMCTBA MCNONb3yeTca ANs MHAMKAUUU 3HAYEHUI NOMnyYeHHbIX
OT OpYrMx YCTPOWCTB (4AT4YMKOB, PErynaTOpOB, KOHTPOMMEPOB, CYETYMKOB U T.4.) No ceTu RS-485 ¢ npoTokonom
ModBus RTU.

HacTpolika napameTpoB MHTepdecHoro obmeHa ocylecTBnsieTcs Ha ypoeHe SYS.

- NMapamemp 00—02 — cTaHOapTHLIE HACTPOMKN ceTu (aapec YCTPOMUCTBA, CKOPOCTb 0OOMeHa v TaiM-ayT).

- MNapamemp 04 3apaeT ceTeBOW TUMN UHAMKATOpa. ATOT NapameTp KOHMUIypupyeTcst TOMbKO C NepeaHen naHenu.
Mpwu BIGOPE TMNa Master goctyn k npubopy c MK, B Tom yncne ¢ nporpammsl MUK-KoHdurypaTtop, HeBo3moxeHn!!!
- B napamempax 05, 06 3agaoTcs nepvog onpoca 1 TaM-ayT oTBeTa COOTBETCTBEHHO. [lepron onpoca 3agaeTtcs B
npegenax 10-10000mc. Npu HopmanbHoOW paboTe 3a Bpems 3TOro nepuofa npubop OOMKEH ycneTb nepefaTb
3anpoc 1 NpuHATbL OTBET (puc.B.2.a). Mo ncrteveHnn BpeMeHn nepuony MAeT criegytowuii 3anpoc. Takum obpasom,
kaxxabi nepuwog NTM-110 6ypeT nonyyaTb AaHHble OT 3anpalumBaemoro npubopa. Ecnu xe 3a Bpemsa nepuoga
onpoca OTBET He MPUXOAMUT, NOCbIfIKa CreyoLLero 3anpoca oXnaaeTcst 10 UCTEYEHUS] BDEMEHN TallM-ayTa OTBeTa.
Ecnn oTBeT nMpuaeT OO OKOHYaHUA TaWM-ayTa, TO cpasy fnocrne ero nonydeHuwe OyaeT OTnpaBneH crefyroLlimin
3anpoc (puc.B.2.6). Ecnn otBeTa He ByaeT 4O OKOHYaHMA TanmayTa, Toraa 6ygeTt cnegyowmin 3anpoc (B.2.8), v npu
atom ceetoguoa VIHT OyaeT ropeTb 4O MOMEHTa nony4vyeHus oTBeta. [locne naTh Tanm-ayToB C HEMOJYYEHHbIM
OTBETOM Ha aucnree OyAeT BbiIBeAEHO coobLieHne 06 owmnbke:

NAPAMETP

<
o
&
=
g

»o- GO0
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3anpoc 3anpoc 3anpoc 3anpoc 3anpoc 3anpoc 3anpoc
or UTM-110 ot UTM-110 ot UTM-110 ot UTM-110 or UTM-110 or UTM-110
o J -_,

Mepuop onpoca t Mepwon onpoca t Mepuon onpoca t

Tafim-ayT otBeTa Taim-ayT oTBETA Taam-ayT oTeeTa

a 6 B

PucyHok B.2 - BpemeHHble anarpammbl npuemMa-nepegayn aaHHeix UTM-110 B pexxume MASTER

Mpu pobote NTM-110 B pexxume MASTER ceeTtoaunoa NHT 3aropsTcsa npy oTnpaske 3anpoca 1 racHeT npu
nonyyeHun oTeeta.

B napamempe 07 u 10 3apatoTcs ceTeBble agpeca COOTBETCTBEHHO NEPBOro ¥ BTOPOro OMpaluMBaeMoro
ycTpowncTtea. Enn onpalumsath HYXHO TOMbKO OAHO YCTPOWCTBO, TOrAa ero agpec ykasoiBaetcsa B napametpe 07, a B
10 sbicTasnsetcsa 0.

3HayeHne nony4veHHble MO CETU C MNepBOro YCTPOWCTBA NepenalnTcsl Ha nepsbii OYHKUMOHAMbHBIN 6ok
HopManusaumMu M macwTabupoBaHus, a 3HayeHUs OT BTOPOro YCTPOWCTBA - Ha BTOPOW (DYHKUMOHamMbHbIA GOk
HopManusauum u MmacuTabnpoBaHums.

[ns npaBunbHOWM MHAMKALUW NapamMeTpoB C CETU HeobXxoaMMo B napameTpe MeHK «Tun aHanoroBoro
curHana» AIN1.00 u AIN2.00 BbictaButb 3HayeHne «0000 — wmHTepdencHbI BBOAY», a Takke B
napameTpe «Konunyectso okoH» WND1.00 1 WND2.00 BbicTaBuTb 3Ha4eHne 0001 — 1 okHo nnm 0002 —
2 okHa. Mpu BbIGope 3HayeHus 0000 — «ogHoKaHanbHbIn UTM» nHavkauusa npoBoamTcs He byaet!

[ =

B napamempax 08 u 11 3agaloTca HOMepa PerMcTpoB Afsi CYUTLIBAEMbIX NapaMeTpoB. [risa nepBow rpynnbl
KOHTpOnnepoB (KoHUrypMpyembix npubopoB) HoMepa perncTpos BelbupatoTcs ¢ Tabnuy, NporpaMmmHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYWOLWMA nNpubop, a pAna BTOPOM rpynnbl (NporpaMMupyemMble KOHTpOnnepbl) —
paccunTbIBaIOTCSA C MOMOLLIO KarnbKynaTopa perncTpoB B cpeae pa3paboTku nporpaMmmbl Anbda.

B napamempax 09 u 12 ykasbiBatoTca Tmnum garHbiX (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpawmvBaeMbix napameTpoB. Ecnu 3anpawvBaembiii napametp nmeeT dopmaTt LONG, To ecTb COCTOUT C ABYX
peructpoB ModBus, Toraa B napamempe 08 unu 11 yka3biBaeTCs TONbKO NEepPBbIA PerncTp.

[ns dopmarta 3anpalumsBaemblix gaHHbIx FLOAT ecTb Tpu BapuaHTa 3aadyun peructpos.

1. KoHTponnepbl nepBou rpynnbl, KOTOpble MMeT dopmaTt AaHHbIX FLOAT, ncnonb3ytoT cTaHaapTHoe
npeactaeneHne atoro gopmata. [Ons Toro, 4ToObl NpounTaTh AaHHbIE C ATUX KOHTPOSNEPOB HYXXHO
ykasaTb HOMep nepBoro perncrpa v BolbpaTtb popmat gaHHbIx FLOAT.

2. KoHTponnepsbl BTOpow rpynnsl (TUMbl AaHHbIX onucaHsbl B Tabnuue B.1) nvetot dopmaT gaHHbIX INT,
SWAP-LONG 1 SWAP-FLOAT (SWAP ykasbiBaeT Ha 06paTHY0 nocrefoBaTenbHOCTb pernctpos). Mo
3TOMy, ANA YTEHWs [JaHHblX C 3TOW rpynnbl KOHTPOMMEPOB YkasbiBaeTCs agpec perucrpa
(paccunTbiBaeTcA ¢ nomolybto Kanbkynsatopa pernctpoB B MeHio Cepsuc nporpammbl Anbda) u
cooTBeTcTByOLWMIA emy dopmaT INT, SWAP-LONG unn SWAP-FLOAT.

3. [Ins KOHTpONnepoB CTOPOHHUX NPOU3BOAUTENEN aApec U TUMN OaHHbIX 3a4al0TCs COrfacHO ONMUCAaHWUIo
Ha faHHOe YCTPOWCTBO.
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Tabnuua B.1 — NporpaMMHO AOCTYNHbIE perncTpbl uHamkatopa MTM-110

[~ -
I o ©
ox = <3
3= El o b ®opmar MyHKT HanmeHoBaHue napameTtpa [Ouana3oH n3aMeHeHus
£31% s (mecaTnYHLIE 3HaYeHMnA)
3¢ 8 AaHHbIX MEHI0
8 c
PerucTp ngeHtudmkauum nugukatopa: % E)EC (ariavenue
03 0 INT SYS.03 Mn.6anT - kog (Mogenb) nHgukatopa 91 DEC, P s o
Cr 6ai P 31 DEC 1F 5B HEX (no-6awTtHO)
T.6a1T - Bepcusa nporp. obecneyeHus 3191 DEC (no-6aiTHo)
MepeaHsas 3HaueHue nsmepsiemon BenumymHel PV1 n PV2
03/06 1,2 INT nanens (nocne BXoaHoro dunbTpa) OT MuHyc 9999 o 9999
03/ 06 3 INT Bbixog AO 3HayeHne aHanoroBom BbIXOAHOW BENMUYMHbI Ot 000,0 go 099,9*
03 /06 4,5 BYTE Bbixogbl DO | Pernctp auckpetHbix Bbixogos DO1 u DO2 0 — oTkn., 1 — BKI.
03/06 6 INT Mepepnss CocTosiHMe KBUTUPOBaHUS 0 — He KBUTUPOBAHO
naHernb 1 — KBUTUPOBAHO
CocTosiH1e curHanusaumm (cMm.npumeyaHve 6): MoGUTHO
03 7 INT ﬂggsg:l:ﬂ mnagwwit 6anT (6utel DO-D3) — curHanusaums MIN, 30_ 'l;%p—Ml.:;\Jl_ E‘;Xbi% }icgl
;\:/'lrzg)(u.mw 6ant (6utbl D8-D11) — curHanusaums D1, D9 — PV2. D3, D1l-F2,
03/ 06 (8.9), FLOAT MepenHss 3HaueHune N3MEepAEMON BENNUMHbI PV1, PV2 (c OT MuHyC 9999 70 9999
(10.112) naHenb nnasaroLlen 3ansTon)
03/06 (12.13), FLOAT MepepHsas 3HayeHuve BbiIxoda yHKUMOHanbHoro 6rnoka 1,2 OT MUHYC 9999 70 9999
(14.15) naHenb (c nnaBatoLlen 3ansATomn)
03/06 16 BYTE LOAD.00 | PaspeLueHne nporpaMmM1poBaHus 0 - 3anpeLuero,
1 — paspeLueHo
03 17 Peseps
03/06 18,19 INT ﬁ:mégg Tun wkans! 1 1 2 6rnoka” OT 0000 go 0017
03/06 20,21 INT 2:“%81 HwxHuiA npegen wkanesl 11 2 OT MuHyc 9999 o 9999
03/06 22,23 INT ﬁmégg BepxHuii npegen wkanbl 1 n 2 6noka OT MuHyc 9999 no 9999
03706 2425 INT AIN1.03; MonoxeHue geunmansHoro pasgenurtena 1 um 2 0 — «xXXXX», 1T — «XXX,X»,
' AIN2.03 onoka 2 — KXX,XXP, 3 — «X,XXX»
AIN1.04; [MocTosHHas BpeMeHn BXOOHOro LMdpoBoro "
03/06 26,27 INT AIN2.04 dvnbTpa 1 v 2 6noka 01 000,0 go 060,0
AIN1.05; MakcumanbHas A4nMTenbHOCTb MMMYIbCHOM "
03/06 28,29 INT AIN2.05 nomexu ans curHana 1 u 2 6noka Ot 0000 Ao 005,0
03/06 30.31 BYTE AIN1.07; MeToa TemnepaTypHOW KOPpeKLnn BXOAHbIX 0 — py4Has
' AIN2.07 cvrianos Tepmonap 1 v 2 6rioka 1 — aBTOMaTU4eckas
AINL.08: 3HaueHVe TemnepaTypbl B pexuMe py4Hon
03/06 32,33 INT AIN2.08’ KOppeKUnn BXOAHbIX curHanoB oT Tepmonap ans | Ot muHyc 099,9 go 999,9*
) 11 2 6noka
COR1.01: KoahduumeHT koppekuum (CMeLLeHne)
03/06 34,35 INT COR2.01’ aHanoroBoro curHana nogasaemoro Ha 1 1 2 OT MuHyc 9999 no 9999
) broka
FNC1.00; Tun matemaTnyeckon yHKunm ansa 1-ro u 2-ro
03/06 36,37 INT FNC2.00 yHKLMOHanNbHoro 6noka Ot 0000 po 0007
FNC1.01; Pexunm cbpoca nHTerpanbHbIX 3HaYeHUn ans
03/06 38,39 INT ENG2 01 FNCL.2 Ot 0000 go 0003
03/06 (40.41), FLOAT FNC1.02; 3HayeHune koadhduumenTa k1 ans FNC1,2 OT MuHyc 9999 1o 9999
(42.43) FNC2.02 y
03/06 (44.45), FLOAT FNC1.03; 3HaueHue koadhduumenta k2 ans FNC1,2 OT MuHyc 9999 o 9999
(46.47) FNC2.03
DOT1.00; Jlorvka paboTbl BbixogHoro ycrponcrtea DO1,
03/06 48,49 INT DOT2.00 DO2 Ot 0000 #o 0006
0000 - PV1
DOT1.01; Homep aHanoroBoro Bxoga Ans ynpasneHuns 0001 — PV2
03/06 5051 INT DOT2.01 OUCKpeTHbIM Bbixogom DO1, DO2 0002 -F1
0003 — F2
DOT1.02: 00,00* — cTaTmnyeckuii
03/06 52,53 INT DOT2.02’ Twn curHana BbixogHoro yctporictea DO1, DO2 00,01 — 99,99* —
) VMNYNbCHbIN
(54.55), DOT1.03; B AnanasoHe wwkansi
03/06 (56.57) FLOAT DOT2.03 YctaBka MIN DO1, DO2 BLIBPAHHOFO TANA JATYNKA
(58.59), DOT1.04; B avana3soHe wkanbl
03/06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIGPAHHONC TVINA AaT-MIA
03/06 ((%i%?) FLOAT 88$%8g 'vcTepesnc BeixogHoro yctponctea DO1, DO2 OT MuHyc 9999 go 9999
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0000 — 6e3 KBUTMPOBaHUS

03/06 66 BYTE ALRM.00 MapameTp oTOGpaXkeHUsi curHanuaauum 0001 — C KBUTUPOBAHNEM
(67.68), AIN1.09; TexHonornyeckas curHanuaaums MIN ans
03/06 (69.70) FLOAT AIN2.09 PV1 2 OT MuHyc 9999 no 9999
(71.72), FNC1.04; TexHonornyeckasi curHanusaums MIN ans
03/06 (73.74) FLOAT ENG2.04 FNCL,2 OT MuHyc 9999 o 9999
(75.76), AIN1.10; TexHonornyeckas curHanmsaums MAX gns
03/06 (77.78) FLOAT AIN2 10 PV1,2 OT MuHyc 9999 no 9999
(79.80), FNC1.05; TexHonornyeckas curHanusaums MAX gns
03/06 (81.82) FLOAT ENG2.05 ENCL,2 OT MuHyc 9999 o 9999
(83.84), AIN1.11;
03/06 (85.86) FLOAT AIN2.11 'nctepeanc curHanunsaumm gns PV1,2 Ot 0000 po 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT ENG2.06 I'vcTepesnc curHanmsaumm gns FNC1,2 OT 0000 mo 9999
03/06 01 INT AOT.00 McTouHUK aHanoroBoro curHana ans OT 0000 A0 0004
ynpaBreHusl aHanoroebiM Beixogom AO
03/06 92 BYTE AOQOT.01 HanpaeneHwue BbixogHoro curHana AO 0000 — AO=y
’ 0001 — AO=100%-y
0,
03/06 | (93.94) | FLOAT AOT.02 3HaueHe BXOMHOrO curHana, pasHoe 0% OT MuHyC 9999 A0 9999
BbIXO[HOrO curHana
0,
03/06 | (95.96) | FLOAT AOT.03 SHaueHve BXOfHOTO curkana, pasHoe 100% OT MuHyC 9999 [0 9999
BbIXO[HOIO cUrHana
AIN1.06; KonnyecTtBo yyacTkoB nuHeapusauumn 1 un 2 0000-0039 — ansa 1-ro 6noka
03706 97,98 INT AIN2.06 onoka 0000-0019 — ans 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | ADCUCCHI OMOPHBIX TOYeK NMHeapu3aLym OT 00,00 A0 99,99*
nepsoro 6roka
03/06 | 119-138 INT LNX2.00-19 | ABCUMCCHI OMOPHBIX TOYeK NIMHEapu3aLym OT 00,00 g0 99,99*
BTOpOro 6noka
03/06 | 139-158 INT LNY1.00-19 | OPAMHATEI OOPHbIX TOEK NMHEapUsaLmm OT MuHyC 9999 A0 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAMHATEI ONOPHbIX TOYEK NMHEapU3aLmm OT MuHyC 9999 [0 9999
BTOPOro 6mnoka
WND1.00; 0000 — ogHoKkaHanbHbI UTM
03/06 179 BYTE WND2.00 KonunyecTBo OKOH 0001 — 1 okHo, 0002 — 2 okHa
03/ 06 180 INT WND1.01 Hapamejp, KOTOPbIN BbIBOAMTCS Ha LPOBON
amucnnen nepBoro okHa oTobpaxeHnst OT 0000 g0 0004
03/06 182 INT WND2.01 I'Iapame;p, KOTOPBbIN BbIBOAWUTCH Ha LM poBON
Avcnen BTOPOro OkHa 0TobpaxeHus
WND1.02; [MonoxeHune 3anaTon Ans NEPBOro U BTOPOro
03/06 184,186 INT WND2.02 OKHa OTOBPAKEHUS Ot 0000 #o 0006
. 0000 — aucnner NOCTOAHHO
03/06 188,190 INT WND1.03; Cnoco6 BbiBoAa UMdPOBOro nHAnKaTopa Aansi CRETUTCS
WND2.03 NepBOro 1 BTOPOro OkHa 0ToGpaxeHust .
0001 — gucnnen muraet
CLI1.00; 3HayeHne KannmbpoBKN Ha4anbHOro 3Ha4YeHust
03/06 200,201 INT CLI2.00 wKane! 1 1 2 6roka OT MuHyc 9999 o 9999
CLI1.01; 3HaueHne kannbpoBKN KOHEYHOIO 3HaYEeHNs
03/06 202,203 INT CLI2.01 wKane! 1 1 2 Groka OT MuHyc 9999 o 9999
CALO.01; 3HaueHue kanubposku MIN 1 MAX aHanoroeoro
03/06 204,205 INT CALO.02 Bbixona AO OT MuHyc 9999 no 9999
03/06 206 INT SYS.13 | SHaueHue KoppekUM Mokasanuit AaTuuka OT MuHyc 9999 o 9999
TEepMOKOMMNeHcaLun
03 /06 207 Pe3eps
03/06 208 INT SYS.05 Mepwog onpoca 10-10000 mc
03 /06 209 INT SYS.06 Tavim-ayT oTBETa > nepuoga onpoca
03/06 | 210,211 INT gig% Appec onpalumBaemoro yctpoictea 1 u 2 OT1 0000 mo 0255
03/06 | 212,213 INT SYS.08; Homep perucTpa onpaiwumBaemoro ycrponcraa 1 OT 0000 70 9999
SYS.11 m2
0—INT
SYS.09; 1-LONG
03/06 | 214,215 INT SYS- 12‘ Tun gaHHbIX 1 1 2 ycTponcTea 2—-FLOAT
: 3 - SWAP-LONG
4 — SWAP-FLOAT
o o 0 - Slave
03 216 BYTE SYS.04 CeTeBoW TMN yCTpoOWCTBa 1 — Master
03 217 INT SAVE.O01 CoxpaHeHwue nonb3oBaTerbCKUX HAaCTPOeK 0000
0001 — 3anucaTtb
03 218 INT SYS.02 TaMM-fyT Kapa 3anpoca B CUCTEMHbIX TakTax OT 0001 0 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HOMep MHauKaTopa B CeTu) Ot 0000 go 0255
03 220 INT SYS.01 CkopocTb obmeHa Ot 0000 no 0012
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MpumeyaHus

1. MNpw ynoTpebneHun cnosa 6ok MmeeTcs B BUAY PYHKLMOHANbHbIA 6110k HopManusauum n MacluTabupoBaHums.

2. Nugukatop NTM-110 obmeHnBaeTcs AaHHbIMKU no npotokony Modbus B pexume "No Group Write" — ctaHgapTHbIN
npoTtokon 6e3 noaAepKKv rpynnoBoro ynpasBreHust AUCKPETHbIMU CUrHanamu.

3. (p1.p2) — perncTpbl, KOTOpPblE OTBEYAIOT 3a OOQHO onpeAefieHHOe 3HavYeHe C NnaBatoLLen 3ansToun.

4. (*) QaHHOe 4ncno npeacTaBneHo B perncTpe Lenbiv 6e3 geummanbHoro pasgenutens (3anstown). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uncno 600.

5. Peructp 16 «Pa3peweHue npospamMmuposaHusi», B Clly4ae yCTaHOBKM €ro 3Ha4YeHusi B «1», pa3pellaeT U3MeHeHne
KOHpurypaumoHHbix pernctpoB No 18-210. YcTaHOBKY «Pa3peweHue rnpospamMmupo8aHuUsi» MOXHO OCYLLECTBUTb C MePCOHAaNbHOM
OBM unu c nepefHein naHenu nHgukatopa (ypoBeHb LOAD.00). MNpu Hanuuum B 16 pervctpe «0» AOCTYMHblI ANs U3MEHEHWs
TONbKO PErUCTPbl ONEPaTUBHOrO yrnpasneHus 1-15, a ocTanbHble AN YTeHUs.

6. MobuTHOE NpeAcTaBneHne perncTpa curHanuaaumm 7(Py-—msmepﬂemaﬂ BenunynHa, F - Bbixog dyHKu.6noka):

but 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0
F2 | F1 [ Pv2 | PVl F2|F1|PV2|PV1|
-k Kopg, 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwui 6anT (curHanusaums MAX) Mnagwwi 6ant (curHanmsaums MIN)

PekomeHaaumm no nporpammMuMpoBaHuio o6MeHa AaHHbIMU ¢ uHaukatopom UTM-110
(ocobeHHoCTM ncnonb3oBaHusa yHkumn WinAPI)

Mpu onepauusix BBoAa / BeiBOAA (C nporpaMmMHbiM ynpaBneHnem DTR/RTS), Heobxoammo yaepxuBatb
curian DTR/RTS po okoHuyaHus nepepadv kagpa 3anpoca. [Ana onpegeneHus MOMEHTa nepedadn MnocrnegHero
cumBona us 6ydepa nepegaun COM nopTa pekomeHayeTcst ucnonb3oBaTth AaHHyo dyHkumio: WaitForClearBuffer.

void WaitForClearBuf (void)

{
byte Stat;

asm

{
al:mov dx,0x3FD

in al,dx
test al, 0x20
jz al

az:in al,dx
test al, 0x40
jz a2

Kagp oTBeTa OT MHOuKaTopa nepedaeTcsi MHOUKATOPOM C 3adepXkon 3 — 9 MC OT MOMEHTa NPUHATUS
Kagpa 3anpoca. [ins oxuaaHusa kagpa oTBeTa He pekoMeHayeTcsa ucnonb3osatb WinApi: Sleep( ), a ucnonesosatb
OVERLAPPED cTpyKTypy 1 onpegensite nony4eHue oTeeta oT MHAMKATOpa CreaytoLwum KOLOM:

while (dwCommEvent !=EV_ RXCHAR)
{
int tik=::GetTickCount () ;
::WaitCommEvent (DriverHandle, &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (: :GetTickCount () -tik) ;
if (TimeOut>100) break;
}

TimeOut — TanimayT Ha nony4eHne oTBeTa.

Mocne nepepauv kagpa oTBeTa MHAMKATOpy HeobxoauMma nay3a =1MC AN MNEepekrnioyYeHus B PEeXuM
npvema. [nsa oxuaaHus Takke He pekomeHayeTcs ucnonb3oBatb dyHKumo WinApi Sleep( ).
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B.2 MODBUS npoTokon
B.2.1 ®opmart Kaxaoro 6anTa, KOTOpbIN NPUHMMAETCA U NepefaeTcs MHAMKaTOpaMun crneaylowmi:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwuin 6ut nepegaeTcsa nepebIM.

Kagp Modbus coobLieHuns cneayoLwmii:

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

Foe k<16 — konu4yecTBO 3anpalumBaeMbix pernctpoB. Ecnv B kagpe 3anpoca 3akaszaHo Gonee 16
pernctpos, uHaukatop NTM-110 B oTBETE OrpaHUYMBAET MX KONMYECTBO A0 NepBbIX 16-TWM perncTpos.

B.2.2 Device Address. Agpec ycTponcTBa

Agpec wHpukatopa (slave-yctpoictea) B cetn (1-255), no koTopomy obpawaetcs SCADA cucrema
(master-ycTponcTeo) co cBomm 3anpocoM. Korga yganeHHoe yCTpOWCTBO NOCbINaeT CBOW OTBET, OHO pasMeliaeT
3TOT e (COBCTBEHHbIN) agpec B 3TOM nore, 4YTobbl master-yCTpoicTBO 3Hano kakoe slave-yCTponcTBO OTBEYaeT Ha
3anpoc.

B.2.3 Function Code. ®yHKUMOHanNbHbLIN KOog onepauuun

MTM-110 nopgaepxusaeT cneaytoLime yHKLUn:

Function Code DYHKLMSA
03 YrteHne pernctpa(oB)
06 3anucb B 0QUH perncTp

B.2.4 Data Field. None nepeaaBaeMbix AaHHbIX

Mone paHHbIX coobueHns, nocbinaemoro SCADA cuctemon ypganeHHoOMy YCTPOWCTBY COAEPXKUT
no6aBoYHO MHGOpMaLUMIo, KoTopas Heobxoauma slave-ycTpoincTBy ans getanusauum oyHkumm. OHa BKITHOYaEeT:

® HayanbHbIV agpec perucTpa u Konu4ecTBo perncTpoB Ans pyHkumn 03 (YTeHue)

® agpec perucTpa u 3HayeHue 3Toro pernctpa ans dyHkumm 06 (3anuch).

Mone AaHHbIX COOOLLEHMS, NOCKINTAaeMOro B OTBET y4aneHHbIM YCTPONCTBOM COAEPXKMUT:
e konnyecTBo 6anT otBeTa Ha byHkumio 03 1 cogepxnmoe 3anpallnBaemblX PerncTpoB
® aJpec perucrtpa n 3HadeHue aToro peructpa ansa dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUA KOHTPONLHOW CYMMbI

3HauyeHVe 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbIO LMKIM4eckoro msbbitouyHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHusa coobuweHusa (address, function code, data) nepeparwllee YCTPOMUCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHew, coobuieHus. MNMpuemHoe ycTponcTtBo paccumTeiBaeT CRC kog
nNpuHATOro coobLeHns n cpaBHmBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC kof He coBnagaeT, 3To o3HayaeT
YTO MMEET MECTO KOMMYHMKALUMOHHasi owmnbka. YCTPONCTBO HE BbIMONHSAET AEUCTBUA U HEe AaeT OTBET B Cryyae
o6HapyxeHua CRC owmnbku.

MocnepoBatensHocTb CRC pacyeToB:

. 3arpyska CRC peructpa (16 6uTt) eguHunuamm (FFFFh).

. Uckntouarowee UK ¢ nepsbimun 8 61T Gainta coobLueHus n cogepxumbim CRC perunctpa.

. CoBur pesynbTarta Ha oauH 6uT BNpaeo.

. Ecnu cosuraemein 6ut = 1, ncknovarowee UKW cogepxkumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnu casyraemblin 61T Hynb, NOBTOPUTL Liar 3.

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

. Ucknrouarowee UIN co cnegyowmmn 8 6ut 6anta cooblueHms n cogepxmmbim CRC peructpa.
. MoBTOpPATL Warn ot 3 oo 7 noka Bce 6anTbl coobLeHnss He obpaboTatoTes.

. KoHeuHoe copepxvmoe pernctpa 1 6ynet 3Ha4eHeM KOHTPOSTbHOW CYMMbl.

OONOO AP WN -

Korga CRC pa3smelaeTcsl B KOHLUe coobLueHus, mnaawmin 6ant CRC nepenaetcsi nepBbIM.
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Mpumep pacyeTa KOHTPONbLHOM CyMMbI Ha A3bike CU

Example of CRC calculation in "C" language

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;
while ( bit_counter

{

< 8)

if ( crc
{
crc
crc
}
else

{

& 0x0001 )

>>= 1;
~= 0xA001;

crc >>=1;
}

bit counter++;

}

number byte--;
}

return (crc);

}

//

//
//

//
//

//

//

//

//

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with 0xA001

shift to the right 1 position

increase counter

adjust byte counter

final result of crc
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YteHue Heckonbkux peructpoB. Read Multiple Register (03)

Crnepytolmii doopmaT UCMosb3yeTcs Ans nepefadn 3anpocoB OT KOMMbOTepa W OTBETOB OT yAaneHHoro

YCTpOWCTBA.

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
OTtBeT ycTponctBa. 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

Fne «NUMBER OF REGISTERS» n n €16 — konu4ecTBO 3anpawmBaeMbix permctpoB. Ecnu B kagpe
3anpoca 3akasaHo bonee 16 pernctpos, uHgukatop MTM-110 B oTBeTe orpaHMyYMBaeT UX KOIMYECTBO A0 MepBbIX
16-Tn pernucTpos.

Mpumep 1:

1. YteHune perucrtpa

3anpoc ycTtpownctBy. 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
OTtBeT ycTponctea. 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 peructp

Cnepgyiollaa koMaHaa 3anucbiBaeT onpegeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB
Mpumep 2:

YcTaHoBUTL BpeMsi AuddepeHunpoBaHmsa nHavkatTopa 74 cekyHabl B ycTponcTtse ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc ycTtpownctBy. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OTBeT ycTponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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NMpunoxeHune I'. CBogHaa Tabnuua napameTpoB
nHgukatopa UTM-110

Tabnwuua I'.1 - CBogHasa Tabnvua napameTpoB nigukatopa NTM-110

Eau- 3HaueH. War
MyHKT HULbI [Onana3oH u3meHeHUsA no- Pas-
MapameTp nsme- MpumeyaHue
MeHIo n3me- napameTpa yMmorn- Aen
HeHus
peHusi YaHUKO

AIN1 (Fl' 1N f') HacTtpowka napameTpoB nepBoro ¢pyHKLMOHaNbLHOro 6yioka HopManusauum u
MacwTabupoBaHus

00 Twn aHanoroeoro curHana 0000 — MHTEPEENCHbIN BBOA 0001 0001
0001 — NUHeNHbI

0002 — kBagpaTU4ecKuii

0003 — TCM 50M

0004 — TCM 100M

0005 —rp.23

0006 — TCIM 50I1, Pt50

0007 — TCI 100r1, Pt100
0008 —rp.21

0009 — nuHeapu3oBaHas
wkana

0010 — Tepmonapa
NUHeapuanpoBaHas

0011 — repmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — tepmonapa TMM10 (S)
0016 — tepmonapa TIP (B)
0017 — tepmonapa TBP (A-1)

01 HWwxHWI Npegen pasmaxa | TEXH. OT muHyc 9999 o 9999 000,0 Mnaawni
LKanbl en. paspsif 3. Ecnu n.00 BbiGpaH B
02 BepxHui npegen pasmaxa | TexH. OT MuHyc 9999 go 9999 100,0 Mnaguwin | 8.1 | gnanasoHe 0003-0008,
LuKansbl en. paspsia 0011-0017 TO 3Ha4eHue
03 INonoxeHne geunmManbHOro 0000, 000,0 9TNX MNYHKTOB U3MEHUTb
pasgenutens 000,0 Henb3s.
00,00
0,000
04 MocTosHHasa BpeMeHun cek. Ot 000,0 go 060,0 000,1 000,1 000,0 — unbTp BbIKI.
umdpoBoro punstpa 3.
05 MakcumanbHasa anu- CekK. OT 000,0 oo 005,0 000,0 000,1 8.1 | 3awwTa OT MMMYNbCHbIX
TeNbHOCTb MMMYIbCHON nomex
rnomexm
06 KonunuectBo yyacTtkoB OT1 0000 go 0039 0000 0001 5.2 | CMm.ypoBHU LNX1 n
NMHeapu3aumu LNY1
07 MeTog TemnepatypHou 0000 — pyyHas koppekuus | 0001 0001 T=Tuam+Tkop.pyu,
KOppEeKUnn BXOAHbIX 0001 — aBTOMaTMyeCKas cM.[AIN1.08]
CUrHanos OT Tepmonap Koppekums T=Tuam+TKop.aBT
08 3HauyeHve TemnepaTypbl B | TEXH. OT muHyc 999,9 oo 999,9 000,0 000,1 Tkop.pyu
pexunmMe py4HOl Koppekummn | eq. Mpn AIN1.07=0000
BXOAHbIX CUTHarnoB oT
TepmMonap
09 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 go 9999 020,0 Mnagwmuin C yyeToMm geuum.
OTKIMOHEHUS "MUHUMYM" en. paspan pasgenutens
ans 1-ro 6noka
10 YcTaBka curHanusaumm TEXH. OT MuHyc 9999 no 9999 080,0 Mnagwmwia | 3. C yyeToM geuum.
OTKIOHEeHUs "Makcumym" en. paspsi 8.3 | pasgenutens
ans 1-ro 6noka
11 'mcTepesunc TEXH. Ot 000,0 oo 090,0 000,5 000,1
curHanvsauum en.

AIN2 (H mn E) HacTpoiika napameTpoB BTOporo (pyHKLMOHANLHOro 6110ka HopmManusauum u

MacTabupoBaHusi
00 [MapameTpbl aHanorm4yHbI
napameTpam HacTPOMKK
11 ypoBHs AIN1

* Ecnu 3HadveHne napameTpa AIN1.06 pasHo 0..19, Torga ToYku NuHeapusauum BBOAATCA HA YPOBHAX MeH LNX1 un
LNY1l. Ecnn xe BO3HMKaeT HEOOXOAMMOCTb YBENMYEHUs y4acTKOB nuHeapusauum go 39, Torga npu BBoAe
3HaveHus ot 20 oo 39 B napameTtp AIN1.06, nepeble 20 Toyek nuHeapusauun BBoaaTca Ha yposHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapu3auum BTOporo 6roka HopManu3aumm n macwtabuposaHma LNX2 n LNY2.
Mpun atom, geunmanbHbI pasgenuTens (3anatad) ans yposHer LNYL1 u LNY2 GepeTcs € ypOBHS HacCTPOWMKM
nepeo2o pyHKUMOHanbLHoro 6yoka Hopmanusauumn u maclitTabmposaHnsa AIN1.03.

! Mpn wucnonb3oBaHun 6Gonee 19 y4yacTKOB nMHeapu3auuMuM Ansi nepBoro 6noka Hopmanu3aumn u

MaCLLITa6I/IQOBaHVI9|, JiMHeapu3aLlma BTOporo 6roka HopManusauumn n MaCLLITaGMQOBaHMﬂ HeBO3MOXHa!
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MpopomxeHune npunoxeHua I

[MpogomkeHne Tabnuupl I'.1 - CBogHas Tabnuua napameTtpoB nHankatopa MTM-110
Enm- 3HaueH.
LWar
MyHKT HULbI Ounana3oH usmeHeHus no- Pa3-
MapameTp n3me- MpumevaHue
MEHI0 n3me- napameTpa ymon- Aen
HeHus
peHus YaHUIO
FNC1 (F nl /) HacTpoiku dyHKUMOHaNbLHOro Groka 1
00 MaTemartuyeckme 0000 — He ucnonb3yeTcs 0000 0001 3.
DYHKLUN 0001 — BblYUTaHNE 8.2
0002 — cymmmnpoBaHue
0003 — yMHOXeHue
0004 — peneHuve
0005 — nHTerpupoBaHue
0006 — npoussogHas
0007 — nsmepeHune
BNaXXHOCTH
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTErpanbHblX 3Ha4YeHU 0001 — no NnepenonHeHno
0002 — no nepenonHeHno
U OQHOBPEMEHHOMY
naxatuio knasuw “W’ n "¢
0003 — no ogHOBPEMEHHOMY 3.
HaxaTuio knasuw “W” n 8.2
02 3HauyeHune en. OT MuHyc 9999 o 9999 001,0
KoadpdumumenTa k1
03 3HayeHne en. OT MuHyc 9999 1o 9999 000,1
KoadpdmumeHTa k2
04 YcTaBka curHanusauum TEXH. OT MuHyc 9999 1o 9999 040,0 [ns BbIxoga nepeoro
OTKMOHEHUS "MUHUMYM" en. yHKLMOHanbHoro 6roka
05 YcTaBka curHanusaumm TEXH. OT MuHyc 9999 o 9999 050,0 3.
OTKINOHeHus "Makcumym" | ef. 8.3
06 'nctepesuc TEXH. Ot 000,0 oo 090,0 000,5
cuUrHanvsaumm en.
FNC2 (F nl E') HacTpownku cdyHKuMOHanbHOro 6noka 2
00 MapameTpbl aHanornyHel
napameTpam HaCTPOWKMN
06 dyHKUMOoHanbHoro 6roka 1

AOT (Hok) Hactpoitka napameTpoB aHanorosoro

Bbixoga AO (np

nyc

NOBUUN 3aKasa)

00 MICTOYHUK aHanoroeoro 0000 — nHTepdericHbIv BbiBog | 0000 0001 F1 — BbIXOA
curHana ansi 0001 - PV1 d:)yHKLI,VIOHaJ‘IbHorO 6noka 1
ynpaeneHus 0002 — PV2 F2 — Bbixog
aHanoroBblM BbIXOA0M 0003 -F1 (byHKUMOHanNbHOTO Brioka 2
AO 0004 — F2
01 Hanpasnenue 0000 — AO=y 0000 0000 — npsimoe
BbIxogHoro curHana AO 0001 — AO=100%-y 0001 — obpaTtHoe
02 3HayeHve BXOOHOro TEXH. OT MuHyc 9999 o 9999 0000 Mnagwwi C yyeTOom geumMarnbHOro
curHana, pasHoe 0% en. paspsn pasgenutens
BbIXOOHOrO curHana BbIGpPaHHOro NCTOYHUKA
03 3HayeHne BXoaHOro TEXH. OT MuHyc 9999 o 9999 100,0 Mnagwwui aHanoroBoro curHana.
curHana, pasHoe 100% en. paspsn
BbIXOAHOrO curHana
DOT1 (d ok :') KoHdmrypaums BoeixogHoro yctpouctsa DO1
00 Jlorvika pa6oTbl 0000 — nHTepdENCHBI BbIBOA, 0001 0001 0000 - BbIxOA ynpaenseTca
BLIXOJHOIO YCTPOIiCTBA 0001 - 6onbluie MAX no nHTepdency
DO1 0002 — meHbLe MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBYtoLWEero DO;
(oTHocuTenbHO MIN— MAX 0005 — DO cpaboTaeT, ecnu
cooTBeTCTBYytoOLEero DO) napameTp BblINAET 3a pamKu
0005 — 0606LueHHas TEXHOMNOrMYecKom
CuUrHanunsauus CuUrHanmnsauum
0006 — He ucnornb3yeTcs, BbIXOA,
OTKN
01 MICTOYHUK aHanoroeoro 0000 - PV1 0000 0001
curHana ans 0001 - PV2 3.9
ynpasneHus 0002 - F1
OUCKPETHBLIM BbIXOAOM 0003 - F2
DO1
02 Twvin curHana BbIXOOQHOMO | cexk. 00,00 — ctatu4eckun 00,00 00,01 ne 00,01-99,99 —

yctpoinctea DO1

00,01 — 99,99 — MMNynNbCHbLIN
(aMHamunyeckmin)

ANUTENbHOCTb UMNYyInbca

B CeKyHOax.
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NMpopormkeHne NPUNOXeHUNA r

[MpogomkeHne Tabnuupbl B.1 - CBogHasa Tabnunuya napameTpoB nHgmkatopa NTM-110
Epn- 3HaueH. w
MyHKT HULbI [Onana3oH nameHeHus no- ar Pas-
MapameTp nsme- MpumevaHue
MeHIo nsme- napameTpa ymon- HeHMS: Aen
peHus YaHUIO
03 Ycraska MIN DO1 TEXH. B gmanasoHe wkanbl 020,0 000,1
en. BblGpaHHOro Tvna gatyuka
04 YcraBka MAX DO1 TEXH. B ananasoHe wwkanbl 080,0 000,1
en. BbIGpaHHOro TMNa Aatymka
05 'ncTepesnc BbIXOAHOTO TEXH. OT MuHyc 9999 o 9999 001,0 000,1
ycTponctea DO1 ef.
DOT2 (Cf ok E‘) KoHdurypauus BbixogHoro yctponctesa DO?2
00 MapameTpbl aHanorMyHbI
napameTpamM
05 KOHpurypaumm
BbIXOZHOrO YCTPOWCTBA
DO1
WND1 (Y nd !) HacTpoiika napameTpoB okHa oToGpaxeHus 1
00 KonunyecTtBo OKOH 0000 — ogHokaHanbHbIA UTM 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpPbIN 0000 — He BbIBOOUTCS 0001 0001
BbIBOAUTCS Ha (TEMHBIN 3KpaH)
LmdbpoBon ancnnen 0001 - PV1
0002 - PV2
0003 - F1
0004 - F1
02 MonoxeHune 3ansaTon 0000 — 0000, 0001 0001 3. 0000-0003 —c¢
0001 — 000,0 8.4 | dhmkcMpoBaHHO 3ansaTon
0002 - 00,00
0003 - 0,000
0004 — nnaBatowas 3anatas
¢ orpaHunyeHvem 000,0
0005 — nnaBatowas 3anaras
¢ orpaHunyeHnem 00,00
0006 — nnaBatoulasn 3ansras
03 Cnocob oTobpaxeHus 0000 — gucnne NOCTOSAHHO 0000 0001
undpoBoro avcnnes cBeTUTCH
_ 0001 — gucnnen muraet
WND2 (E‘ nd E’) HacTtpomnka napameTpoB OKHa oToGpaxeHus 2
00 [MapameTpbl aHanormyHbI
napameTpam HacTpOWKu
03 nepBoro okHa
oTODOpaxeHus - _
ALRM (H Lr n) Hactponka napameTpa oTo6paXXeHMA curHanusauum
00 MapameTp oTobpaxeHus 0000 — 6e3 KBUTMPOBaHUS 0000 0001 3. KsuTupoBaHve
curHanusauum 0001 — ¢ kBUTUpPOBaHNEM 8.3 | knaBuwwen [4] unu yepes

nNHTEpderic.

] ] o
LNX1 (L nu 1) AGcunccbl ONOpPHbIX TOUEK NIMHeapu3aLMu cUrHana nogaBaeMoro Ha nepBbIN

(pyHKUMOHaNbHbIM 6/TOK HOpManu3auum M MacluTabupoBaHusa

00 Abcumcca HavanbHOro % Ot 000,0 go 099,9 0000 000,1

3HaveHus (B % oT

BXOAHOr0 curHana)
01 Abcumcca 01-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
02 Abcumcca 02-ro yyactka | % Ot 000,0 no 099,9 0000 000,1
18 Abcuuncca 18-ro yyactka | % Ot 000,0 no 099,9 0000 000,1
19 Abcumcca 19-ro yyactka | % 0O71 000,0 oo 099,9 0000 000,1

5.2

] !j [ o
LNY1 (L 73 1) OpAauHaTbl ONOPHbLIX TOYEK NMMHeapu3aLUumn curHana nogaBaemMoro Ha nepBbii
(pyHKUMOHaNbHbIM 65I0K HOpManu3auum U MaclwTabupoBaHus

00 OppauHaTa HavanbHoro TEXH. OT MuHyc 9999 oo 9999 0000 Mnagwmwia
3HayveHus (curHan B en. paspsia
TEXHUYECKUX eauHuLax)

01 OpguHaTta 01-ro yyactka | TexH. OT MuHyc 9999 1o 9999 0000 Mnagwmuin

en. paspsia

02 OpguHaTta 02-ro yyactka | TeXH. OT MuHyc 9999 o 9999 0000 Mnagwuit

en. paspsia

5.2
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MpopomxeHune npunoxeHua I

[MpogomkeHne Tabnuupl I'.1 - CBogHas Tabnuua napameTtpoB nHankatopos MTM-110
MyHKkT MapameTp Ean- [Ounana3oH nameHeHus 3HaueH. LWar MpumeyaHue
MeHI0 HULbI napameTpa no- n3me- Pa3-

n3me- ymon- HeHusa | Aen

peHus YaHUIo
18 Opﬂ,Ml:I-e;T.e.l.]:-S-—r.(:). );LI-aCTKa TEXH. OT MuHyc 9999 o 9999 0000 MnagLwmia

en. paspsa
19 OpaunHata 19-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwwuit

€. paspsa

LNX2 (t'_ nu E') AGcuucchbl ONOPHbIX TOYEK NMMHeapu3aLMM cUrHana nogasaemMoro Ha BTopomn

(bYHKLUMOHarNbHbLIN 610K HOpManusauMm U MaclTabuposaHus

00

19

MapameTpbl aHanorM4yHel
napameTpam HaCTPOWKM
abcumce onopHbIX Tovek
nuHeapusauuu curHana
nogaBaemoro Ha nepBbIn
6nok

5.2

LNY2 (1'_ nY E') OpAavHaTbl ONOPHLIX TOYEK JIMHeapu3auum curHana nog
(hyHKUMOHaNbHbIM 650K HOpManu3auum U MacluTabupoBaHusA

aBaeMoro Ha BTOpou

00

19

MapameTpbl aHaNoOrMYHbI
napamMeTpamM HacTPOMKU
OpAMHAT OMOPHbIX TOYeK
NMHeapusauum curHana
rnofilaBaeMoro Ha BTOpOi
6nok

5.2

[l |
CLI1 (t . 1 1) Kann6poBka curHana nogasaemoro
HOopManusauum 1 MacwTa

6upoBaHuA

Ha nepBbIN (PyHKLUNOHANbHbIN GJIOK

00

KannbpoBka Ha4yanbHOro
3HayeHus curHana 1-ro
Broka

TeXH.
en.

OT MuHyc 9999 go 9999

5.3

01

KannbpoBka KOHEYHOTO
3HayeHus curHana 1-ro
6noka

TEXH.
eq.

OT muHyc 9999 o 9999

COR1 (E or l') Koppekuus curHana nogaBaemoro Ha nepBbi hyHKLUMOHaNbHbIN 6MoK

HOopManunsaumm m MacLiTabu poBaHuUA

00

Koppekuus curHana 1-ro
6noka

TEXH.
eq.

OT MuHyc 9999 go 9999

0000 000,1

MHuouumpyet PV=PV+A

01

KoadbduumeHt
KOppeKuumn (cMeLleHune)
curHana 1-ro 6noka

TEXH.
en.

OT MuHyc 9999 o 9999

0000 000,1

8.1

WHanumpyet A

CLI2 (I,__ L IE’) KannbpoBka curHana nogaBaemoro
HOopManusauuu U MmacluTabupoBaHus

Ha BTOpoW (pyHKLUMOHanNbHbIN 6MOK

00

Kannbposka HayanbHoro
3HayeHns curHana 2-ro
6noka

TEeXH.
en.

OT MuHyc 9999 o 9999

01

KannbpoBka kOHe4YHOro
3HayYeHns curHana 2-ro
6noka

TEXH.
en.

OT MuHyc 9999 no 9999

COR2 (E or E’) Koppekuus curHana nogaBaeMoro Ha BTopow (pyHKLMOHaNbHbIN 6GNokK

HOpManu3auMm U MaclITabupoBaHUsA

00

Koppekuusi curHana 2-ro
6roka

TEXH.
efl.

OT mMuHyc 9999 o 9999

0000 000,1

MHuouumpyet PV=PV+A

01

KoadhduumeHt
KOppeKuumn (CMeLLeHne)
curHana 2-ro brioka

TexH.
en.

OT MuHyc 9999 o 9999

0000 000,1

8.1

WHguumpyet A

CALO

D) Kann6poBka aHanoroBoro Bbixoaa

AO)

00

TecT aHanorosoro
BbIxo4a

01

Kannbposka HayanbHoro
3HaYeHWst aHanoroBoro
Bbixoga AO

5.3

02

KanmbpoBka kOHEYHOro
3HaYyeHMss aHanoroBoro
BbIxoga AO
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[MpooomkeHue npunoxexuns I
KoHey tabnuupl I'.1 - CBogHas Tabnuua napameTtpoB nHankatopos MTM-110

MyHKT MapameTp Eaun- [Onana3oH nuameHeHus 3HaueH. | War name- MpumeyaHue
MeHIo HULbI napameTpa no- HeHusA Pa3z-
n3me- yMmorn- aen
peHus YaHUIO
SYS ( 54 5) O6Wwme CUCTEMHbIE HACTPONKHU
00 CeTeBol agpec (Homep 0000 — 0255 0001 0001 0000 — oTknoYeH
MHAMKaTopa B CeTH) OT cetn
01 CkopocTb 06meHa out/ 0000 — 2400
c 0001 - 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800 B
0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 - 460800
0012 — 921600
02 Tarim-ayT Kagpa 3anpoca OT1 0001 zo 0200 0006 0001 1 TakT = 250 mMKC
B CUCTEMHbIX TaKTax
03 Kop vHaukaTtopa n 70.36 CnyxeGHas
BEpCUsi NPOrpaMMHOro NHdopmaLns
obecnedyeHus Kog 73 Bepcus 35
04 CeTeBon TMN yCTpOWCTBa 0 - Slave 0000 0001
1 — Master
05 Mepwuopa onpoca 10-10000 mc 0100 0001
06 Tavim-ayT oTBETa 10-10000 mc 0200 0001 B.1 > fiepuopa onpoca
07 A,u,pecv onpam*maaemoro Ot 0000 go 0255 0000 0001
ycTponcTtea 1
08 Homep peructpa onpa- OT1 0000 7o 9999
LUMBAEMOro yCTponcTaa 0000 0001
1
0—INT
1-LONG
09 Twn gaHHbIX 1 2 - FLOAT 0000 0001
3 - SWAP-LONG
4 — SWAP-FLOAT
10 ABpec onpatuvisaemoro OT 0000 fj0 0255 0000 0001
ycTpowcTBa 2
Homep peructpa onpa-
11 LUMBaEeMOro yCcTponcTaea Ot 0000 go 9999 0000 0001
2
0—INT
1-LONG
12 Twvn AaHHbIX 2 2 - FLOAT 0000 0001
3 - SWAP-LONG
4 — SWAP-FLOAT
13 Koppekumns nokasaHun
Aaryvka 5.1.6
TEPMOKOMMEHCALIMU
SAVE (5HuE) CoxpaHeHune napameTpoB
00 CnyxebHas
MHopMauusa
01 3anncek napameTpoB B 0000 4.7.6
39HEeproHe3aBUCUMYHO 0001 — 3anucaTb
namsitb
[ oh
LOAD (L o H d) 3arpyska napameTpos
00 PaspelueHne 0000
nporpaMMmMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nons3osarens 0001 — 3arpy3uTb
02 3arpyska 3aBOACKNX 0000 4.8
HaCTPOEekK 0001 — 3arpy3uTb

* [N npaBUIbHOM MHOUKALMKN NapaMeTpoB C CETU Heobxoanmo B napameTpe « Tun aHanorosoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HadeHne «0000 — umHTepdpencHbI BBOAY», a Takke B napameTpe «KomvyectBO OKOH»
WND1.00 1 WND2.00 BbicTaButb 3HadeHne 0001 — 1 okHo mnu 0002 — 2 okHa.






