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HacTtosilee pykoBoACTBO MO 3KCnyaTauuy NpefHasHavyeHo ANA O3HaKoMIleHWs obcnyxuBato-
Lero nepcoHana ¢ yCTPOWCTBOM, MPUHLWMOM AENCTBUSA, KOHCTPYKLMEN, NopsaKoM aKkcnmyatauum un
obcnyxumBaHna npubopa ANs perynupoBaHns TemnepaTtypbl — KOHTPOepa NPUTOYHON BEHTUNALUN
OBEH TPM133, B AanbHenwemM no TekCTy MMeHyemoro npmbop.

Mpnbop nsroTaBnnBaeTCcst B HECKOMbKMX BapvaHTax MoAnUKaLMi, OTINYaIOLWMXCA APYT OT ApY-
ra TUMOM BCTPOEHHbIX BbIXOAHbIX YCTPONCTB, PasnnvHbIMU KOHUIypaumusamm.

MHdopmaums o BapnaHTe moandmvKaumm paclundpoBbIBaeTCS creayloLwwymM oopasom:

OBEH TPM133-X-01

Tun BLIXOAHBIX YCTPOWACTB I

Tun BbIXOAHbIX YCTPOWUCTB:
WU — undpoaHanorosblii npeobpasoBaTtesb «napaMeTp-Tok oT 4 4o 20 MA»;
Y — undpoaHanorosbIvi npeobpasoBaTtens «napaMmeTp-HanpskeHve ot 0 4o 10 B».

B HacTosiem AOKYMEHTE NPUHATbI HUXXenpueegeHHble 0603HaveHus u COKpaLleHua:

HCX — HoMMHanbHas ctaTuyeckas XxapakTepucTyka;

B3 — BbIXOHOW 3NEMEHT;

WY — nameputenbHoe yCTPOWCTBO;

UM — ncnonHuTenbHbI MEXaHU3Mm;

MNT — npeobpasoBaTensb TePMO3NEKTPUYECKM (Tepmonapa);
TC — TepmonpeobpasoBaTernb CONPOTUBIEHNS;

TCM — TepmonpeobpasoBaTenb CONPOTUBIEHNS MEAHbIW;
TCI — TepmonpeobpasoBaTenb CONPOTUBMNEHNS NNATUHOBBIN;
LIAM — undpoaHanorosbii npeobpasosarerns;

KKW — >xxngkokpuctannm4yeckmmn nHankaTop;

MNMBC — npeobpa3oBaTenb BLIXOAHOMO CUrHana perynsiropa;
K3P — 3anopHo-perynvpyoLLmin knanaH (3agBuxka).



1 HasHa4yeHue

1 HasHauyeHwue

1.1 MpuBop B KOMMMEKTE C MEPBUYHLIMU NPeobpasoBaTenaMn U UCTIONHUTENbHBIMU MEXaH3-
MaMu npeaHasHadeH AN KOHTPOMS U perynupoBaHus TeMnepaTypbl Bo3ayxa B MOMELLEHMsX, 06opy-
[OBaHHbIX CUCTEMOW MPUTOYHO-BLITSXKHOW BEHTUMSALMK, OTOBPaXKEHUs 3MEPEHHON TeMnepaTypbl 1
pPeXnUMoB paboTbl Ha BCTPOEHHOM MHAMKATOPE M (POPMUPOBAHMSI CUrHAMOB YNPAaBMEHNsI BCTPOEHHbI-
MW BbIXOAHLIMI YCTPOMCTBaMM, YNPaBAOLWMMN NCMONHATENBHLIMU MEXaHU3MaMM.

1.2 Bo Bpemsi pa6oTbl NpMBOp BLIMOSHSET CrieayHoLiMe OCHOBHbIE (YHKLMK:

Npon3BoaNT n3mepeHne hr3nyeckux napameTpoB, KOHTPONMPYEMbIX BXOAHBIMU NEPBUYHbI-
MU npeobpasoBaTensiMm ¢ y4eToMm HennHenHoctn nx HCX;

ocyLlecTBnAeT unudpoByo hunbTpaumio N3MepeHHbIX NapaMeTpoB OT MPOMbILLMEHHbIX UM-
NyNbCHbIX MOMEX;

No3BossieT NPOM3BOANTL KOPPEKLMIO M3MEPEHHbIX NapameTPoB ANs YCTPaHEHUs NMOrpeLLHO-
CTel nepBuYHbIX NpeobpasoBaTenei;

OCyLLeCTBNAET OToOpaxeHe pe3ynbTaToB U3MEPEHUA Ha BCTPOEHHOM XUAKOKpUCTanmye-
ckom nHgukatope (PKKN);

hopMUpyeT aBapuiiHbIA curHan npu obHapyXeHnn HeMcnpaBHOCTK MEPBUYHBIX Npeobpaso-
BaTenew ¢ otobpaxeHnemM ero npuunHbl Ha XKKW 1 BbIBOAMT €ro Ha BHELLHIO cUrHanmaa-
uuio;

hopMUpYeT CUrHanbl YyNpaBrneHns BHELUHVMWU UCMOMHUTENbHBIMA MEXaHn3mMamu 1 ycTpow-
CTBaMW B COOTBETCTBUM C 3afaHHbIMM NOnb3oBaTeneM 3akoHaMu WU napameTpamu perynu-
poBaHus;

oCyLLeCTBNAeT 0TObpaxeHWe Ha BCTPOEHHOM >XWAKOKPUCTaNNMMYeckoM LindpoBOM MHAUKA-
TOpe 3afaHHbIX NapameTpOB PerynMpoBaHus;

hopMUpyeT KOMaHAbl PYYHOrO ynpaBrieHWsi UCMOMHUTENbHBIMU MeXaHu3mMamu U YCTPOUCT-
BaMu C KrnaBmaTypbl npubopa;

ocyLLecTBNAeT nepefayy KOMNboTepy MHOPMaLUM O 3HAYEHUAX KOHTPONMPYeMbIX AaTyu-
Kamu BEMUYMH U YCTaHOBMEHHbIX pabounx napameTpax, a Takke NpUHMMAET OT Hero AaH-
Hbleé Ha U3MEHEHMe 3TUX NapaMeTpoB;

NpoOM3BOANT COXPaHEHWe 3aaHHbIX NMPOrpaMMMUpyembIX NapaMeTpoB B 3HEProHe3aBNCUMON
NamsTh NPU OTKIMIOYEHUW HANPSXKEHUs1 MUTaHWS;

no3BonsieT Npou3BOAWUTb KOHPUrypupoBaHue (YHKLMOHANbLHOW CXeMbl U YCTaHOBKY Mpo-
rpaMmMmnpyembix pabounx napameTpoB C NMOMOLLbIO BCTPOEHHOW KnaBnaTypbl YNpaBneHus, a
Takke cneuuanuanpoBaHHon nporpammel Ha K.



2 TexHuuYecKune xapaKTepuCTUKK

2

TexHMYeckne xapakTepUCTUKU U YCNOBUSA IKCNIyaTaumum

2.1 OCHOBHble TEXHUYECKME XapaKTePUCTUKM NpuBeaeHbl B Tabnvuax 2.1, 2.2, 2.3.

Ta6bnuua 2.1 — O6wme xapakTepUCTUKMN

HanmeHoBaHue

3Ha4yeHue

Hanmeeva NUTaHUA NepemMeHHOro Toka

yactoTon ot 47 oo 63 'y,

o1 90 no 245 B

[MoTpebnsiemas MOLHOCTb

He 6onee 10 BA

KonunuyectBo kaHanoB n3mepeHus 7
KonunuyectBo AMCKPETHLIX BXO40B 6
Bpems onpoca ogHoro kaHana, He 6onee 0,5¢
KonnyecTBo BbIXOAHbIX YCTPOUCTB 4 pene 2 LIAT
MHTepdenc cBS3N C KOMMbIOTEPOM RS-485
Twn kopnyca D9
[abapuTHble pa3mepbl npubopa 157 X 86 X 58 MM
CTeneHb 3aWwmThbl KOpMyca (CO CTOPOHbI NNLIEBO NaHenm) 1P20
Macca npubopa He Gonee 0,5 kr
CpefHuii cpok cnyxobl 12 net
Ta6bnuua 2.2 — BxogHble nepBUYHbIe Npeobpa3oBaTenu
HavmeHoBaHue [Onana3oH namepeHus 3HaveHue | [onyctumoe
eAUHULbI | OTKIIOHeHue
MnagLwero
paspsga
1 2 3 4
Tepmonpeo6Gpa3oBatenu conpotuBneHusi c HCX no ACTY 2858
50M(Cu 50) Wig0 = 1,4260 oT MuHyc 50 go +200 °C 0,1°C 10,25 %
50M(Cu’50) Wi = 1,4280 oT MuHyc 190 go +200 °C 0,1°C
500N (Pt 50) W, = 1,3850 oT MuHyc 200 go +750 °C 0,1°C
50MN(Pt'50) Wigo = 1,3910 oT muHyc 200 go +750 °C 0,1°C
100M(Cul100) Wi = 1,4260 oT MuHyc 50 go+200 °C 0,1°C
100M (Cu’100) Wi = 1,4280 oT MuHyc 190 go +200 °C 0,1°C
1000 (Pt 100) W0 = 1,3850 oT MuHyc 200 go +750 °C 0,1°C
1000 (Pt'100) Wigo = 1,3910 oT MuHyc 200 go +750 °C 0,1°C
100H (Ni 100) Wi00=1,6170 oT MuHyc 60 go +180 °C 0,1°C
500M(Cu 500) Wi = 1,4260 OoT MuHyc 50 go +200 °C 0,1°C
500M(Cu’500) Wigo = 1,4280 oT MuHyc 190 go +200 °C 0,1°C
1000M(Cu 1000) Wiqo = 1,426 oT MuHyc 50 go +200 °C 0,1°C
1000M(Cu’1000) Wioo = 1,428 oT MuHyc 190 go +200 °C 0,1°C
50001 (Pt 500) Wi = 1,3850 oT MuHyc 200 go +650 °C 0,1°C
5000 (Pt'500) Wigo = 1,3910 oT MuHyc 200 go +650 °C 0,1°C
500H (Ni 500) W0 = 1,6170 oT MuHyc 60 go +180 °C 0,1°C
10000M(Pt 1000) W100= 1,3850 oT MuHyc 200 go +650 °C 0,1°C
1000M(Pt'1000) Wigo = 1,3910 oT MuHyc 200 go +650 °C 0,1°C
1000H(Ni 1000) W10=1,6170 oT MuHyc 60 go +180 °C 0,1°C
TepMonpeo6pa3oBaTenu conpoTtuBneHus no NFOCT 6651-78
TCM ¢ Ry =53 Wigo = 1,4260 OTMMHYc5010+200°C | 01°C | +0,25%




2 TexHu4YecKne XxapaKTepUCTUKM

Ta6nuua 2.2 — NMpogonxeHue

1 2 | 3 | 4
NMpeobpasoBatenu TepmoanekTpuyeckue ¢ HCX no ACTY 2837
TXK(L) oT MuHyc 200 go 800 °C 0,1°C +0,5 %
TKK (J) oT MuHyc 200 go 1200 °C 1°C
THH (N) oT MuHyc 200 go 1300 °C 1°C
TXA (K) oT muHyc 200 go 1300 °C 1°C
TMMn 10 (S) o7 0 go 1600 °C 1°C
TMNMN 13 (R) oT 0 go 1600 °C 1°C
TNP (B) o1 200 go 1800 °C 1°C
TBP (A-1) ot 0 go 2500 °C 1°C
TBP (A-2) o1 0 go 1800 °C 1°C
TBP (A-3) o1 0 go 1600 °C 1°C
TMK (T) oT MuHyc 200 go 400 °C 0,1°C
YHudmumpoBaHHble cUrHanbl MOCTOAHHOrO HanpsiXeHusi U Toka no NOCT 26.011
o1 0 0o 5,0 MA o1 0 go 100 % 0,1 % +0,25 %
ot 0 oo 20,0 MA ot 0 go 100 % 0,1%
oT 4,0 go 20,0 MA ot 0 go 100 % 0,1%
oT muHyc 50,0 go 50,0 mB ot 0 go 100 % 0,1 %
oTr0p010B ot 0 go 100 % 0,1 %
[aTyvK nonoxeHuUs 3aaBUXKeK
Pe3ncTtneHbIn ot 0 go 100 % 0,1 % +0,25 %
(8o 900 Om)
PeaunctuBHbIN ot 0 oo 100 % 0,1 %
(ao 2 kOm)
TokoBblIvi 0T 0(4) Ao 20 MA ot 0 go 100 % 0,1 %
TokoBbIi 0T 0 A0 5 MA ot 0 go 100 % 0,1 %
MpumevaHusa

1 W0 — OTHOLLEHME CONPOTUBIEHNSA AaTymka, namepeHHoe npu Temnepatype 100 °C, k ero conpo-
TUBMEHWIO, n3mepeHHomy npwm 0 °C.

2 [ins paboTbl ¢ NprGOpPOM MOryT GbITb MCMONBb30BaHbI TONbKO M30NMPOBaHHbIE TEPMONapkl C He3a-
3eMeHHbIMU paboYnmMuy cnasiMu.

Ta6bnuua 2.3 — BbIxoAgHble 35IeMeHTbI

HaumeHoBaHue HonycTumas Harpyska
Pene anektpomarHutHble 4 A npu HanpsixeHun He Bonee 220 B
50Mywmncose>04
LIAM «napameTp-Tok» oT 4 o 20 MA o1 100 go 800 Om
LIAI «napameTp-HanpsxeHue» ot 0 go 10 B, He meHee |2 kKOm

2.2 Ycnosus akcnnyartaumm:

—  3aKpbiTble B3pblBOGE3onacHble nomeLlleHnst 6e3 arpeccuBHbBIX NapoB U ra3os;

— Temnepartypa okpyxatoLiero Bo3gyxa ot +1 go +50 °C;

— BEpXHWI npefen oTHocutenbHoW BrnaxHoctn 80 % npu 25 °C n 6onee HWU3KUX Temnepary-

pax Bo3gyxa 6e3 koHgeHcauum Bnaru;

— atmocdepHoe aaBrneHve ot 86 go 107 klMa.

2.3 Mo ycTOMYMBOCTM K KIMMMAaTUHECKMM BO3AENCTBUAM NpU 3KcrnyaTaumm npmbop CooTBETCT-
ByeT rpynne ucnonHexnusa B4 no FOCT 12997-84.

2.4 Mo yCTOMYMBOCTU K MEXaHWYECKUM BO3[ENCTBMAM MPW 3KCnyaTauum npubop COOTBETCTBY-
eT rpynne ncnonHeHns N1 no FOCT 12997-84.

2.5 [abapuTHble 1 yCTaHOBO4YHbIe pasmepbl Npubopa npueefeHsb! B MNpunoxernn A.
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3 OnucaHue pa6oTbl npubopa

3 OnucaHue paboTtbl Nnpudopa

3.1 KoHcTpyKuusa npubopa

3.1.1 lMpubop n3rotaBnMBaeTCs B NacTMAacCoOBOM Kopryce, NpeAHa3Ha4YeHHOM Ansi KpenneHus
Ha DIN-peviky. [abapuTHbIn YyepTéx npubopa npuseneH B MpunoxeHum A.

Mo obenm cTopoHam koprnyca B HWXHEW ero 4yacTu pacnornaratoTcs ABe KINEMMHbIE KOMOAKU,
npefHasHayeHHble AN NOACOeANHEHNA Lenen NuTaHusl, Lenen ynpaBneHus UCNONHUTENbHbIMU Me-
XaHW3MaMu, N3MepUTENbHbIX Y KOHTaKTHbIX 4aT4YMKOB, kabensi cBa3m no uHTepdency RS-485.

3.1.2 Ha BepxHel naHenu npubopa HaxoasaTtcs: KKW v kHonku ans ynpasneHust paboTtol npu-
6opa (pucyHok 3.1).

OBEH TPM133 (V) H @

PucyHok 3.1 — dneMeHTblI UHAWUKALWUWU U yNpaBreHus

[IBYXCTPOYHbIA 16-paspagHbli (2 X 16) XUOKOKPUCTANIMYECKNA MHAUKATOP NpeAHasHayveH Ans
oToBpaKeHWs LM poBOI 1 ByKBEHHOI (3HaKN PYCCKOro U NaTUHCKOro andgasnToB) MHdopmaLumu.

Ha wHamkaTope oTobpaxatoTcs:

— HavMMeHOBaHWs pexvmoB paboThbl;

—  3Ha4yeHUs N3MEPEHHbIX BEMUYH;

—  COCTOsIHVE OANCKPETHbIX BXOAOB (CUrHanbl 06 aBapuiHbIX CUTyaUUsX);

—  3HayeHus yCTaBoKk;

—  TeKyliee Bpems;

—  NYHKTbl MEHIO;

— 0003Ha4YeHUs U 3Ha4YeHMA NPOorpaMMMpyembIX NapameTpoB.

MHankaTop MmeeT NOACBETKY NULIEBON NaHenu, ynpasnseMylo ¢ NOMOLLbLIO NporpammmMpyemoro
napameTtpa ind.L, KOHTPAcCTHOCTb W300paxeHusl, perynnupyemyto C MOMOLLbI NPOrpammMmpyemoro
napametpa ind.C (umeeTtcs 200 rpagauuit).

B npunbop BCcTpoeHa nneHouHas knasmaTypa C LIECTbio KHoMKamu. [pyu HaxaTum KHOMOK 3BY4YMUT
curHan (noatsepXaeHue), KOTOPbIN MOXHO BbIKMIOYMTL C MOMOLLLIO MPOrpaMmMypyemMoro napameTtpa
BEEP.

KHonku, Haxogswmeca Ha nepedHen naHenu npubopa, MMeKT HasHaveHwe, npuBedeHHoe B
Tabnuue 3.1.



3 OnucaHue paboTbl npubopa

Ta6bnuua 3.1 — HasHayeHMe KHONOK NpuGopa

KHonku PyHKUMOHANBbHOE Ha3HavyeHue
Pabouui . .
pexum? BbI6op: nyHKTa MeHI0; kaHana perynmpoBaHusi, AUCKPETHOro BXoAa
Pexum npo-
rpamMmupoBa- |Bblbop nporpaMmmypyembix NapameTpoB U UBMEHEHNE UX 3HAYEHWIA
_ Hus?
@ @ Pabounin Bxop B rmaBHOe MeHI0 1 NocreayoLLmnii Nepexo B HYXXHbI PeXUM
pexum nporpaMMm1poBaHusi
Pexum npo- Mepexod B pexxum pegakTupoBaHusi napameTpos
rPaMMMPOBa- 3anncb B NaMsATb YCTAHOBMEHHbIX 3HAYEHU MapaMeTpoB
WS I'IponqnmwTeanoe HaxaTne (0Komno 3 C) U3MeHsieT NoNnoXeHue aecs-
TWUYHOWM TOYKM Yncra
PaBounii Bbixof 13 pasnunyHbIx NYHKTOB MEHIO B PEXMM OCHOBHOW MHAMKALMM
DEXUM BosBpart B npeabiayLLmii NYHKT MEHH0
@ C6poc aBapuinHOW curHanusauum
Pexum npo- n 3
rPAMMAPOBA- poOoMKUTENBHOE HaXaThe (OKOMo 3 C) OCYLLECTBMSET BbIXOA, 13
s pexunma NporpaMmmMmnpoBaHNs B rMaBHOE MEHI0
Py4yHown pe-
- XuM, pexum  |[pu 0QHOBPEMEHHOM HaXKaTuM KHOMOK MEeHSeTCH 3HaYeHne napamer-
+ @ TecTupoBa-  |pa B onpeaenieHHbIX pexumax
HUsi
+ @ Pexum npo-
) rpaMmmupoBa- |M3meHeHne gatbl ¥ BpemMeHm
HUsi
PaGoumit ﬂp9nonx<meanoe HaxkaTue (okorno 3 ¢) nepeBoauT Npubop B Aexyp-
@ PEXUM HbI peXxuM 1 obpaTHO (M3MeHsieTcs 3HaveHne napameTpa duty Ha

I'IpOTI/lBOI'IOJ'IO)KHOG)

Y PaGouuii pPeXMM UHAMKALMUN — PEXMM UHAMKALMK, B KOTOPOM OTOBpaxalTcs onepaTuBHbIE 3HaYe-
HWS U3MEPEHHbIX BENUYMH, COCTOSAHUE 000pyA0BaHUS, pexvm paboTbl 1 BpeMms.

? PexiM NporpaMMUpPOBaHNS — PEXUM, NPeIHA3HAYEHHDIN NS YCTAHOBKI 3HAYEHU NapaMeTpoB
paboTbl Npubopa, HeoBXOAMMBIX NPU IKCNMyaTauum, 3anucyu UX B SHEProHe3aBUCMMYIO NamsiTb Npu-
6opa, a TakkKe NPOCMOTpa 3Ha4YEeHWIN NapamMeTpoB (CM. PUCYHOK 5.2).




3 OnucaHue pa6oTbl npubopa

3.2 CTpyKTypHasa cxema npubopa

CTpyKTypHas cxema npubopa npeacraeneHa Ha pucyHke 3.2.
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PucyHok 3.2 — CTpyKkTypHas cxema npubopa
3.3 UamepuTenbHble BXoabl

3.3.1 YHuBepcasnbHble u3MepuTenbHble BXOAbl

K yHMBepcanbHbIM n3meputensHbIM Bxogam (Bxog 1 - Bxog 7) (cMm. pucyHok 3.2) nogkntodatoTcs
nepBUYHbIE Npeobpa3oBaTenu.

MepBuyHbIE NpeobpasoBaTenu (AaT4ynkM) Npeobpa3oBbIBAOT U3MYECKMe napamMeTpbl 0ObekTa
B 3MEKTpUYECKNe BEeNMYMHBbI, NocTynaLve B Npubop Ans vnx ganbHenwen obpaboTku.

B kayecTBe BXOAHbIX AaTYMKOB Nprubopa MoryT BbITb MCMONb30BaHbI:

— Tepmonpeobpa3soBaTeny ConpoTUBMNEHUS;

— npeobpasoBaTeny TepMO3NeKTpUYECcKue;

— aKkTuBHble Npeobpa3soBaTeny C BbIXOAHbIM aHANOroBbIM CUrHaNoMm B BMAE MOCTOSIHHOTO Ha-

NPSPKEHUS UINN TOKA;

—  [aTyMKU MOMOXEHUS WUCMONMHUTENbHBIX MEXaHU3MOB (nepeveHb AaTyMKOB CM. B Tabnu-
ue 2.2).

3.3.2 Tepmonpeobpa3oBaTenu CONPoOTUBIIEHUA

Tepmonpeobpa3soBatenu conpoTtusnexus (TC) NpuMeHSOTCA ANS U3MepeHnst TeMmnepaTypbl OK-
pyxXaioLlen cpefbl B MECTE YCTAHOBKM Aatymka. [puHumMn OencTBus Takux AaTYMKOB OCHOBAaH Ha Cy-
LeCTBOBaHMM y psda MeTarnnoB BOCMNPOM3BOAVMMON U CTabuIbHOW 3aBUCUMOCTW aKTMBHOIO COMpO-
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3 OnucaHue paboTbl npubopa

TUBMNEHUs OT TeMnepaTypsl. B kayecTBe MaTepuana Ans narotosneHns TC B NPOMBILLINEHHOCTY Yalle
BCEro ucnornb3yeTcs cneynansHo obpaboTaHHas megHasa (ansa gatdmkoB TCM) unu nnatuHosas (ans
nartymkos TCI) npoBoroka.

BbixogHble napameTpbl TC onpeaenstoTcst UX HOMUHaMNbHBIMKU CTaTUHECKUMU XapaKTepUCTUKaMm
(HCX), ctaHpapTusoBaHHbiMvM OCTY 2858. OcHoBHbIMM napameTpamu HCX aBnsioTCs: HavanbHoe
conpoTueneHve aatunka Ro, namepeHHoe npu Temnepatype 0 °C, TemnepaTypHbll ko3ddULIMEHT
conpoTueneHnst Wigo, ONpeaensemblii kak OTHOLUEHWE COMPOTUBIIEHUSI AaTyvka, U3MEPEHHOro npu
Temnepatype 100 °C, k ero conpoTuBrneHuio, namepeHHomy npu 0 °C. B cBsasm ¢ tem, yto HCX Tep-
mMonpeobpasoBaTene ConpoTuBeHNs — PyHKUUM HenuHeHble (ans TCM B obnacTu oTpuuatens-
HbIX TemnepaTyp, a ans TCI Bo Bcem TemnepaTypHOM Auana3oHe), B Nnpubope npegycMoTpeHa nu-
Heapu3auwusl pe3ynbTaToB U3MEepPEeHUI.

Bo n3bexaHune BNMSHWUA CONPOTUBIIEHNS COEANHUTENBHBIX NPOBOAOB Ha pe3yNbTaTbl U3MepeHus
TemnepaTypbl, NOAKNOYEHNe AaTynka K npubopy crnepyeT Npov3BoAWTb MO TPEXMPOBOAHON CXEMeE.
[Mpu Takon cxeme Kk ogHoMy M3 BbiBogoB TC MmoaknioyalTcs OQHOBPEMEHHO ABa NpoBOAa, coeau-
HAOLLMX ero ¢ Npmbopom, a k Apyromy BblBOAY — TPETUI COeANHUTENbHBIV NPoBoA. NS NOMHON KOM-
neHcauuv BNUSHUA COeAMHUTENbHBLIX MPOBOAOB Ha pe3ynbTaTbl U3MepeHuii Heo6XoAaNMOo, YTODbI MX
conpoTuBnexust 6binu pasHbl Apyr apyry. Mpumep cxembl nogkntodeHus TC k Bxogy 1 npubopa npea-
cTaBrneH Ha pucyHke 3.3, a.

CxeMbl NOAKIIoYEHNs K Npubopy pasnuyHbIX AaTYMKOB NpuBeAeHbl Ha pucyHke 3.3 u B Mpuno-
XeHun B.

PucyHok 3.3 — CxeMbl NOAKIMIOYEHUA BAaTYUKOB

B HekoTOpbIX cny4asax BO3HUKaeT HeobxoaumocTb nogkntodeHus TC He no TPEexnpoBoAHON, a Mo
,ElByXI'IpOBO,EI,HOIZ cXeme, Hanpumep, C UeNnbio UCNONb30BaHUA YXe UMEKLNUXCA Ha obbekTe NUHUIA
CcBA3N.
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3 OnucaHue pa6oTbl npubopa

3.3.3 NpeobpasoBaTenu TepMoaneKTpuyeckue

MpeobpasoBaTenun TepmoanekTpuyeckue (tTepmonapsl, [1T) Takke npumeHsOTCS ANsS M3Mmepe-
HUst TemnepaTypsbl. MNpuHUMN OERCTBUA Tepmonap OCHOBaH Ha addpekte 3eebeka, B COOTBETCTBUN C
KOTOPbIM HarpeBaHue TOYKVM COEAVHEHNS ABYX PasHOPOAHbIX MPOBOAHWMKOB BbI3bIBAET HA MPOTUBOMO-
NOXHbIX KOHLAX 3TOW Lieny BO3HWKHOBEHWE 3MeKTpoaBuXyLlen cunbl — Tepmo3C. BennuuHa Tep-
MoJ[AC nsHavanbHO onpeaensieTcst XMMUYECKMM COCTaBOM MPOBOAHMKOB Y 3aBUCUT OT TEMMNepaTyphbl
Harpesa.

HCX TepMonap pasnuuyHbIX TUNOB cTaHdapTu3oBaHbl No OCTY 2837. Tak Kak xapakTepucTukm
BCEX TepMonap B TOW MMM MHOW CTENEHU ABMAIOTCA HEeNWHenHbIMW PyHKUMAMK, B npubope npeay-
CMOTPEHbI CpeACTBa ANS NHeapu3auum nokasaHuin.

Toyka coefiMHeHVs pa3HOPOAHbIX MPOBOAHMKOB Ha3biBaeTcs paboynm cnaem TepMonapbl, a Ux
KOHUbl — CBOOOAHBIMM KOHLAMW UM UHOrAa XONoAdHbIM cnaeM. Pabounii cnan Tepmonapbl pacnona-
raeTcs B MecTe, BblOpaHHOM AN KOHTPOMNSA TemnepaTtypbl, @ CBOOOAHbIE KOHLbI MOAKMIOYaTCA K
n3meputensHomMy npubopy. Ecnm nopknioyeHne cBoGOAHBIX KOHLIOB HEMOCPEACTBEHHO K KOHTaKTam
npubopa He nNpeacTaBnsieTcs BO3MOXHbIM (HanpumMep, 13-3a UX yaarneHHoCTU Apyr oT Apyra), To co-
eanHeHue TepmMonapbl ¢ NpubopoM HEOOXOAUMO BbIMOMHATL MPY MOMOLLM KOMMEHCALMOHHBIX TEPMO-
3MeKTPOoAHbIX MPOBOAOB UnKn kabenen, ¢ obs3aTenbHbIM COGNIOAEHNEM NOMAPHOCTU UX BKIOYEHUS.
HeobxoaMMoCTb NpuMeHeHnst Takux npoBodoB obycnosneHa TeM, 4to 3C Tepmonapbl 3aBUCUT He
TONbKO OT TemnepaTypbl paboyero cnas, HO Takke U OT TemnepaTypbl ee CBOOOAHbIX KOHLIOB, BEnu-
UYMHY KOTOPOW KOHTPONUPYeT BCTPOEHHbIV B Npubop aatunk (pucyHok 3.4). MNpu aTom ncnonb3oBaHne
TEPMOINEKTPOAHLIX kabenei No3BonsieT yBenuuMTb ANNHY NPOBOAHUKOB TEPMOMNAphbl U «NEPEHECTU»
ee CBOOOAHbIE KOHLIbI K KTEMMHUKY npubopa.

Mpumep cxembl nogkntodenus MT k Bxoay npubopa npefctaBneH Ha pucyHke 3.4.

OBEH TPM133

1
2
paboumii cn‘?arc 3
[aTamnK =

Temreparypsi il
CBOBOOHBLIX KOHLIOB

PucyHok 3.4 — Cxema noagkntoyenusa NT

BHumaHue! [ns paboTbl ¢ NnpubopomM MOryT 6biTb MCNOMb30BaHbl TOMBLKO TepMOnapbl ¢ U30Mu-
POBaHHLIMU N HE3a3eMIIeHHbIMM pabounmm cnasiMm, Tak Kak oTpuuaTesibHble BbIBOAbI X CBOBOAHbBIX
KOHLIOB 06beauHeHbI Mexay coboii Ha Bxoae npubopa.

3.3.4 AKTUBHbIe Npeo6pa3oBaTeny ¢ BbIXOAHbLIM aHanoroBbIM CUrHanom

AKTMBHbIE NpeobpasoBaTeny ¢ BbIXOOHLIM aHANOrOBbIM CUrHaNoOM MPUMEHSIIOTCA B COOTBETCT-
BUM C HasHayeHVWeM AaTtyuka AN M3MEpPeHWsi pasfMuHbiX (U3NYECKMX napameTpoB. BbixogHbiMu
cUrHanamu TakMx SaTYMKOB MOTYT GblTb U3MEHSIIOLLEECS MO MNMHEHHOMY 3aKOHY HamnpsiKeHWe nocTo-
AAHHOTO TOKa W BENMYMHA CaMoro Toka.

MuTaHne akTVMBHbLIX TOKOBbLIX AATYMKOB [OOSDKHO OCYLLECTBMATLCA OT BHEWHero 6roka nurta-
HusA 24 + 3 B.

MoaknioyeHne AaTYMKOB C BLIXOAHLIM CUTHASIOM B BuAE MOCTOSIHHOrO HampsikeHusi (0 - 1,0 B)
MOXET OCYLLECTBIIATLCS HEMOCPEACTBEHHO K BXxodaM npubopa (pucyHok 3.3, 1), @ 4aTUYMKOB C BbIXO4-
HbIM CUrHasnoMm B BUAE TOKA — TOMbKO MOCNEe YCTAHOBKU LUYHTUPYIOLLErO pe3ncTopa ConpoTUBIEHNEM
100 Owm (morpeluHocTs He Gonee 0,1 %). B kayecTBe LyHTa PEKOMEHAYETCS UCMOSIb30BaTh BbICOKO-
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3 OnucaHue paboTbl npubopa

CTabunbHble Pe3NCTOPbl C MUHMMAnbHLIM 3Ha4YeHNeM TemnepaTypHoro KoadduumneHTa conpoTusne-
Husi, Hanpumep C2-29B.

Mprmep cxembl NOAKMIOYEHNA aKTUBHOIO AaTyMKa C TOKOBbIM BbIXOAOM K Bxogy npubopa npea-
CTaBrieH Ha pucyHke 3.5.

OBEH TPM133

= 2
®drull |3

PVICyHOK 3.5 — Cxema nogkn4YeHUsa gaTymKka ¢ TOKOBbIM BbIXO4OM

BHumaHue! [Npn ncnonb3oBaHUy akTUBHBLIX JaTYMKOB CrieayeT UMETb B BUAY, YTO «MUHYCOBbLIE»
BbIBOAbI MX BbIXOAHbLIX CUTHANoOB B Npnbope o6beanHeHb! Mexay coboi.
ToK B Lienn BCTPOEHHOTO NCTOYHMKA HanpsbkeHns 24 B He gomkeH npesbiwats 180 MA.

3.3.5 lJaT4YMKM NONoXeHus

[aTtumkm nonoxeHust NnpeaHa3HavyeHbl Ans onpeaeneHns TeKyLLEero nonoXeHust (CTeNeHn OTKpbI-
TUSI UMW 3aKPbITWS) 3aMOPHO-PETYNNPYIOLLMX KNanaHoB, 3aABUXKEK W T.M. NPU perynmpoBaHUn TEXHO-
NOrMYecKMX napameTpoB CUCTEMbI MPUTOYHOW BEHTUMALMM.

Haunbonee 4yacTo NpyMeHSTCA BaTYUKM MOJIOXKEHUs pe3UCcTUBHOro tuna. B gatumkax atoro
TUMa B kKaYeCTBE YyBCTBUTENbHOIO 3M1eMeHTa UCMONb3yeTcsl PE3NCTOP NEPEMEHHOTO CONPOTUBIEHUS,
[OBWXOK KOTOPOro MEXaHWYECKM CBSI3aH C perynupyoLLein 4acTbio UCMONHUTENBHOMO MeXaHU3Ma.
[Mpumep cxeMbl NOAKMIOYEHMS PE3NCTMBHOIO AaTynka k Bxoay 6 npubopa npeacTaBneH Ha pUcyH-
ke 3.6.

OBEH TPM133

46
47
48

Oatuuk

PﬂcyHOK 3.6 — Cxema nopakn4eHUs Pe3INCTUBHOIO AaT4uUKa NosfioXXeHus

Haxogat npumeHeHve v AaaTyuku, cdopmupylolMe BbIXOAHOW CUrHam B Buae NUHEWHO-
MU3MEHSAIIOLLErocsl ToKa, BENMUYMHa KOTOPOro 3aBUCUT OT MOMOXEHWUS UCMOSNTHUTENBHOTO MEXxaHu3ma B
OAHHbIN MOMEHT.

Mpunbop cnocobeH obpabaTbiBaTe CUrHamnbl 4aTYMKOB C TOKOBLIM BbIxogom oT 0 go 5 MA, ot 0 fo
20 MA 1 oT 4 go 20 mA. lNoaknioyeHre AaT4MKOB 3TOro Tuna K Npubopy aHanorMyHo NOAKMOYEHUIO
aKTUBHbIX NpeobpasoBaTenei ¢ TOKOBbIM BbIXOAOM (CM. M. 3.3.4).

BHumaHue! MNpu ncnonb3oBaHUM JaT4YMKOB MONoXeHus noboro Tmna fomkHa 6biTb NpoBeAeHa
COBMECTHasi HOCTUPOBKA CUCTEMbl «AaTyMK-npubop». opsgok cTMpoBkM npuBegeH B [Mpunoxe-
HUm T
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3 OnucaHue pa6oTbl npubopa

3.3.6 PaboTa c AgaTynkamMu pasfnmyHbIX TUNOB

Mpnbop MoxeT BbITb UCMONb30BaH OAHOBPEMEHHO AN paboThbl C pasnUyHbIMK TUNamMn gaTyu-
KOB — TepMorpeobpa3oBaTensiMu CONPOTUBIIEHNS, TepMonapamu 1 T.n. [py 3TOM HeCyLLECTBEHHO, K
Kakomy 13 BxodoB npubopa OyaeT NoAkMioYeH AaT4MK TOrO MMM MHOTO TNna, Tak Kak BCe BXOAbl Npu-
6opa naeHTn4Hbl (kpome Bxopa 7).

MpumeyaHune — Bxog 7 nmeeT BCTPOEHHbIN WYHTUPYoLWmMI pe3uctop Ry = 100 Om (0,1 %).

Mocne noaknioyeHVs gaTynkam npucBavBaloTCA MOPSAKOBbIE HOMepa Tex BxodoB npubopa, ¢
KOTOpbIMU OHK coeaunHeHbl (Bxoay 1 cootBeTcTBYeT AaTumk Ne 1, Bxoay 2 — gatumk Ne 2 u 1.4.). Mpu
OTCYTCTBUM MOAKITIOYEHHOrO KO BXOA4Y AaTyMka HeobX0aUMO YyCTaHOBUTL 3HadeHve «[aTtumk He noa-
KMYeH» B MporpaMMupyemMoM napameTpe in-t, onpeaenstoluem ero tin (cm. MNpunoxenne b).

3.4 JononHuTenbHble BXOAbl

[nsi KOHTPONSA COCTOSIHUSI BHELLHEro 00opyaoBaHWs U OUArHoCTMkn paboTocnocobHOCTH cucTe-
Mbl MPeAYCMOTPEHbI LWEeCTb ANCKPeTHbIX BxofoB (C1 - C6) (cM. pucyHok 3.2), npeAHasHavyeHHbIX Ans
NOAKMIOYEHUST KOHTAKTHBIX JaTYUKOB!

— C1 — koMmmyTupytoLlee YCTPONCTBO AN AUCTAHLMOHHOIO NEPEeBOAA CUCTEMbI B AEXYPHBIN

pexuM;

— C2 — paTymK KOHTPOSi HEUCNPABHOCTM NMPUTOYHOTO BEHTUNATOPA MO NOTOKY BO3AYXa;

— C3 - paTtymka KOHTpOns 3acopeHust unbTpa NPUTOYHOTO (BbITSDKHOTO) BEHTUNATOPA;

—  C4 — paTyvK BKIIOYEHMS pexuma 3almThl karnopudepa oT 3amMmep3aHus;

— C5 — pgaTyuk noxapHomn curHanusauum;

— C6 — gaT4mK KOHTPOMS HEUCMPABHOCTM BbITSDKHOrO BEHTUNATOPA.

OTn curHanbl opMupytoTcs B pesynbTaTe 3aMblkaHUs (PasmblKaHWs) BHELLUHWX KOHTaKTOB, YTO
yCTaHaBnuBaeTCs Nonb3oBaTeneM npu HacTporike npubopa Ha obbekTe.

Tpebyemasi 3agepxka peakumum npubopa npu MOMydeHUM TaKMX CUIHamNoB YyCTaHaBNMBaeTCSs
nonb3oBaTeneM WHAMBUAYaNbHO ANS Kaxaoro Bxoaa, cM. napametpbl PAU.O n PAU.1, MNpunoxe-
Hue b.

3.5 UubpoBon chunbtp

3.5.1 [Ans ocnabneHns BAUSHUS BHELUHWX UMMNYNbCHBIX MOMEX Ha 3KCniyaTauuoHHble XxapakTe-
pucTukmn npubopa B nporpammy ero paboTel BBeAeHa undposas unbTpauus pesynbTaTtoB n3mepe-
HUI. PUNbTpaLns OCyLLECTBNAETCA HE3AaBUCUMO ANS KAXA0ro KaHana nsmMmepeHus BXOAHbIX napameT-
poB ¥ NPOBOAMTCA B ABa 3Tana.

3.5.2 Ha nepBom aTtane cunbTpaumm n3 TeKyLmnX U3MepPeHnin BXOAHbIX NapaMeTpoB OTunbT-
POBLIBAIOTCA 3HAYEHWS, MEIOLLME SBHO BbIPXEHHbIE «MNPOBarbl» UMK «BbIOPOCHI».

[ns aToro B npubope ocyLLecTBRAETCA HeNpPepbIBHOE BbIYUCIEHWNE PA3HOCTY MeXay pe3ynbTataMm
OBYX MOCINeAHVNX U3MEPEHUIA OJHOIO M TOrO e BXOAHOrO napameTpa, BbINOMHEHHbIX B COCEAHNX LMK-
nax onpoca, ¥ cpaBHeHWe ee C 3aJaHHbIM NpeAenbHbIM OTKIOHeHneM. Ecnun BeluncneHHas pasHocTb
npeBbILIAET 3aAaHHbIN Npeaen, To pe3ynbTaT, NoMNyYeHHbI B NOCNEAHeM LiyKne onpoca, cCHMTaeTcst
He[0CTOBEPHbIM, AanbHelwasa obpaboTka ero npuocTaHaBNMBaEeTCA U NPOM3BOANTCS NOBTOPHOE
nsmepeHune. Ecnu HegocToBepHbIN pedynbTaT Gbin Bbi3BaH BO3AEICTBUEM NOMEXW, TO NOBTOPHOE
M3MepeHve NoaTBepAUT 3TOT PaKT 1 NIOXKHOE 3HaYEeHNe aHHynMpyeTcsi. Takon anropuTm o6paboTkm
pesynbTaToB M3MEPEHWIn MO3BONSET 3aLUMTUTL MPUOOP OT BO3AEWCTBUS €ANHUYHBIX MMMYTIbCHBIX 1
KOMMYTaLMOHHbIX MOMEX, BO3HMKAIOLLMX Ha NPOU3BOACTBE Mpu paboTe C1noBoro 060pyaoBaHUS.

BenvunHa npenenbHOro OTKNOHEHWs pes3ynbTaToB ABYX COCEAHUX U3MEpPEHWIn 3aJaeTcsi Nosb-
3oBaTenem B napameTpe «llonoca cunbtpa» in.FG nHaMBuayanbHO ANs KaXOaoro AaTyvka B e4uHu-
Lax namepsiemMbIx M1 OU3NYECKNX BENUYMH.

B obuwem cnyyae npu Bbibope «[llonockl punbTpa» criegyet MMeTb B BUAY, YTO YEM MEHbLLE ee
3afjaHHOe 3HayeHue, TeM fy4lle MOMeXOo3alMLLEHHOCTb U3MEPUTENBHOIO KaHana, Ho npu aTom (13-
3a BO3MOXHbIX MOBTOPHbIX M3MEPEHWI) XyxXe peakuns npmbopa Ha ObicTpoe hakTuyeckoe nsmeHeHne
BXOAHOro napameTpa. Bo nsbexaHve NOBTOPHbIX M3MepeHUIn Npu 3agaHun «lonockl punbtpa» Ans
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3 OnucaHue paboTbl npubopa

KOHKPETHOro Aartyvka crnegyeT pykoBOACTBOBaTbCA MaKCMMaribHOW CKOPOCTbIO U3MEHEHWUS KOHTPOmu-
pyemoro nMm napameTpa npuv 3KchnyaTauun, a Takke YyCTaHOBNEHHOW AN HEro NepvoanyHOCTbIO On-
poca.

Mpn HeobxoAMMOCTU AaHHbIN PUNBLTP MOXET ObITb OTKIIOYEH YCTaHOBKOW B napameTtpe in.FG
3Ha4YeHus «0».

3.5.3 Ha BTOpoM aTane cunbTpaumm OCyLEeCTBNSETCS CrnaxuBaHue (4emMndupoBaHune) nomny-
YeHHbIX B . 3.5.2 pe3ynbTaTtoB U3MEPEHUI B Criydae nx BO3MOXHON OCTaTOMHON pryKTyaLuun.

MepepaTtoyHas cyHKUMA 3BeHa, OCYLLECTBNSAKLEro npeobpa3oBaHue BXOOHOrO cCurHana Ha
3TOM aTane unbTpauuu, Mo CBOUM NapameTpam COOTBETCTBYET (PUNbTPY HU3KUX YAcTOT NepBOro
nopsigka ¢ MOCTOSIHHOW BpemeHwu t. Mpu nocTynneHun Ha Bxop Takoro cunbTpa ckaykoobpasHoro
CurHamna ero BbIXOOHOW CUrHan yepes Bpemsi, paBHoe t, usMeHuTcsa Ha BenuuuHy 0,64 oT amnnuTyapl
ckayka; Yepes Bpems, pasHoe 2t, — Ha Benu4duHy 0,88; yepes Bpemsi, paBHoe 3t, — Ha Benn4yuHy 0,95 n
T.A. NO 3KCMOHEHUMNANbHOMY 3aKOHY.

«[lMocTosiHHas BpeMeHU cunbTpa» 3aJaeTcsl Nofb3oBaTeNieM B CEKyHAaX MHAMBMAYyarnbHO Ans
KaXgoro kaHana npu yctaHoBke napametpa in.FD. Mpu 3agaHum napametpa in.FD cnegyeT umeTb B
BUAY, YTO yBENNYEHNE ero 3Ha4yeHns ynyyliaet NnomMexo3almLLeHHOCTb kaHana n3sMepeHusi, Ho OgHo-
BPEMEHHO yBenuuuBaeT ero MHEepUMOHHOCTb. Peakumsi npubopa Ha ObiCTpble M3MEHEHUsi BXOL4HOW
BeNUYMHbI 3aMensaeTcs.

Mpn HeobxoaAMMOCTU AaHHbIA UNBTP MOXET OblTb OTKMIOYEH YCTAaHOBKOW B napametpe in.FD
3HaveHus 0.

BpemeHHble anarpamMmmbl paboTbl LMdpoBbIX OUNbTPOB NpeAcTaBrieHbl Ha pucyHke 3.7.

PucyHok 3.7 — BpeMeHHble guarpamMmmbl paboTbl
uncdpoBbIX hUNbLTPOB NOKa3aHMW AaTymnKa

3.6 Koppekuus namepeHumn

3.6.1 [ns ycTpaHeHWs HayanbHON MOrPEeLUHOCT NPeoGpasoBaHNs BXOAHbIX CUrHanoB W Mo-
rPELUHOCTE, BHOCUMMbIX COEOMHUTENbHBIMW MPOBOAAMM, U3MEpPEHHOe NPUGOPOM 3HAYeHWe MOXKEeT
ObITb OTKOPPEKTUPOBAHO B COOTBETCTBUM C 3aAaHHbIMU MOMb30BaTeNeM KOPPEKTUPYOLLMMU napa-
MeTpamm.

B npubope AN KaXaoro KaHana u3aMepeHus npeaycMoTpeHbl ABa KOPPEKTUPYIOLLMX napameTpa,
C MOMOLLI0 KOTOPbIX MOXHO OCYLUECTBNATL CABUT U U3MEHEHME HaKMOHa W3MEPUTENLHOW XapakTe-
PUCTVKM JaTuvka. Koppekuysi nokasaHUin OCyLLEeCTBAETCS He3aBUCUMO AMNS KaXAOro kaHana KOHTPO-
N TeMnepaTypbl.

OTKOPPEKTUPOBAHHbLIE 3HAYEHWSI KOHTPOMNMPYEMBIX NMPMGOPOM TeMnepaTyp BbIBOAATCSA HA MHOW-
KaTop npubopa 1 UCMONb3YHTCA AN1A PErynMpoBaHusa NapameTpoB CUCTEMBI.
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3 OnucaHue pa6oTbl npubopa

3.6.2 Koppekuus «<CABUr XapakTePUCTUKU» CIYXUT AN YCTPaHEHUs! BNUSIHWS HavanbHOW no-
rpeLHOCT NepBUYHOro npeobpasoBaTtens (Hanpumep, 3HaveHust Ry y TepmonpeobpasoBaTenen co-
NPOTUBIEHUS) U OCYLLECTBNSETCA NyTeM anrebpanyeckoro CyMMMpPOBaHUS BbIYMCIIEHHBIX NPUGopom
3HaYeHWI C KOPPEKTUPYIOLMM 3Ha4YeHnem Ans AaHHoro gatyvka. KoppekTupytollee 3HaueHue 3aga-
eTcsi nonb3oBaTenem B napameTpe in.SH B Tex xe eAMHMLax U3MepeHusi, YTo 1 U3mMepsiemblin ousm-
Yeckuin napameTp.

MpumeyaHue — lNpu pabote c nNnaTMHOBLIMKM TepMmonpeobpasoBaTensiMy COMPOTUBIEHUSI Ha
3HayeHue caBura HaknagblBaeTcsl Takke Koppekumsi HenmHenHocTn HCX pgartymka, 3anoxeHHas B
nporpamme o6paboTkun M3MepPeHUIt.

Mpumep caBura UsMepUTENbHOWM XapaKTEPUCTUKIN rpadmyeckn NpeacTaBneH Ha pyucyHke 3.8.

PucyHok 3.8 — Koppekuus «caBuUr xapakTepucTukun»

3.6.3 Koppekuus «HaknoH xapakTepucTUKU» NUCMONb3yeTcs A4S KOMNeHcauuy norpeLlHocTen
camux AaTyukoB (HampuMep, Npy OTKMOHEHUW Y TepMonpeobpa3soBaTenei ConpoTUBIEHNS NapaMmeT-
pa Wigo OT CTaHAAPTHOrO 3HaYeHWs1) UM NOrpeLUHOCTEN, CBSA3aHHbIX C pa3bpocoM COMpOTUMBIEHWUIA
LUYHTUpYHOLWNX pe3ncTopoB (Npu paboTe ¢ npeobpasoBaTensiMu, BbIXOAHBIM CUrHanoM KOTOpbIX SiB-
nsieTcs TOK)M OCYLLECTBMSIETCS MYyTEM YMHOXEHMUS OTKOPPEKTUPOBaHHOM Mo . 3.6.2 n3MepeHHoW Be-

JINYUHBI Ha I'IOI'IpaBOLIHbIIZ KO.’:)CbeI/ILI,VIeHT O, 3Ha4YeHne KOTOpOro 3agaeTcsa nonb3oBaTesieM B napa-

MeTpe in.SL ans kaxgoro Aatymka B 6e3pa3mepHbIX eamHuuax B AgnanasoHe ot 0,900 go 1,100; ne-
pen ycTaHOBKOW MOXeT ObITb onpeaeneHo no dopmyne

o = Neparcr

I-II/IEXM

['oe: o — 3HavyeHne NonNpPaBoYHOro KO3PMPULNEHTA;
Mear — AKTUYECKOE 3HAYEHWE KOHTPONMMPYEMOrO BXOAHOIO napameTpa;
Mysw — M3MEpEHHOE NpubopoM 3HaueHne napameTpa.

Mprmep M3MeHeHUs HaknoHa W3MepuTenbHOW XapakTepUCTWKM rpaduyecku nNpeacTaBneH Ha
pucyHke 3.9.

OnpepenuTe HEOBXOAMMOCTb BBEAEHUSI MONPaBOYHOTO KOIPULMEHTA MOXKHO, U3MEpUB Mak-
cumanbHoe unu 6nuskoe k HeMy 3HayeHVe napameTpa, rae OTKIIOHEHWE HaKnoHa U3MepuTenbHON
XapakTepucTukn Hanbonee 3aMeTHo.
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3 OnucaHue paboTbl npubopa

PucyHok 3.9 — KoppeKkuus «HakfnoH XapaKTepucTUKn»

BHumaHue! 3agaHue KOPPEKTUPYHOLUMX 3HAYEHWIA, OTNUYAIOLWMXCA OT 3aBOACKMX YCTaHOBOK
(in.SH = 000.0 1 in.SL = 1.000), nameHseT cTaHAapTHble METPOSOrMYECKNe XapakTepucTmkmn npudopa
N [OMKHO MNPOU3BOAUTLCA TOMBKO B TEXHWYECKM OGOCHOBAHHBIX Clyvasix KBanuuumpoBaHHLIMU
creumanmcTamu.

MonyyeHHasi nocne unbTpaLuM 1 KOppeKUMU pesynbTupyroLlas nHhopMaumnsi 06 3MepeHHbIX
3HaYEeHUsIX BXOAHbIX NapamMeTpoB NocTynaeT Ans AanbHeinwen o6paboTku Ha BeluMciUTeNu npudopa.

3.7 PerynaTopbl

Perynsitop — 3aTo nporpamMmmHbIii MOAynb, OTBEYaOLMIA 3a noaaepaHue BXOOAHOW BENUYMHbI Ha
3a4aHHOM YPOBHE, Ha3blBaeMOW YCTaBKOW.

Perynstop cpaBHVBaeT 3HayeHue, NpuvLlLefLlee co BXOAA, C YCTaBKOW M BblpabaTbiBaeT BbIXOA-
HOW CUrHan, HampaBrieHHbIA Ha YMeHbLUEHNE UX paccornacoBaHus. BeixogHol curHan perynsitopa B
npubope MOCTynaeT Ha BbIXOAHOW 3MIEMEHT, C MOMOLLbI KOTOPOro OCYLLECTBMSETCS ynpaBreHue
McnonHuTenbHbIM MeXaHU3MOM.

[Onsa kaxporo Perynstopa 3agatotcs crnegytolume napameTpbl:

- pexum paboTbl (MAL nnm oBYXNO3ULIMOHHbIV PEFYNATOP);

—  30Ha HEYyBCTBUTENbLHOCTMH;

— ana NnA-perynatopa — napameTpbl NW-perynnupoBaHns 1 aBTOHaCTPOVKN;

3.7.1 Pexumbl paboTbl perynsatopa

B TPM133-01 perynaTtop pabotaeT B pexume NU-perynupoBaHums.

Pexum paboTbl perynstopa 3agaetca napameTpom rEG.t.

3.7.1.1 NUA_perynupoBaHue

MNO-perynatop (nponopuuoHanbHO-UHTerpaneHo-guddepeHLmanbHbiil - perynstop) BblgaeT
aHaroroBoe 3HayeHne BbIXOAHOW MOLLHOCTM, HanpaBfeHHOe Ha YMEHbLUEHNE OTKITOHEHWUS TEeKyLLero
3HaYeHUs perynupyemMon BennymHbl OT YCTaBKW.

Mpu ynpasnexnun UM Tnna «HarpeBaTtenb» 3Ha4YeHNe BbIXO4HOW MOLLHOCTU HAaXoAMTCs B Avana-
30He oT «0» f0 «1» (unu ot 0 o 100 %).

Mpwu pabote ¢ B3 tTrna LIAI BbixogHast MOLHOCTb Npeobpa3syeTcs B NPONOpLMOHanbHbIA el ToK
UMW HanpsiKeHne.

Mpn pabote ¢ B3O auckpeTHoro tvna BbixogHasa MolHocTe [MU[-perynsatopa npeobpa3syeTcs B
CUrHanbl «6onblue», «MeHbLUe», «CTOM» AN YNpaBneHns TpexnoanumoHHsim VM (cm. n. 3.9).

MNO-perynupoBaHne siBNsieTcs Havbonee TOYHbIM METOAOM MOAAEPXKAHWUS KOHTPONMpyemow
BenununHel. OgHako ansa addekTneHon paboTel MN[-perynatopa Heobxoaumo onpenenuTs 1 3agaTb
ANS KOHKPETHOro 06bekTa perynupoBaHns psg KoaddULIMEHTOB.

16



3 OnucaHue pa6oTbl npubopa

3apaya onpepenenust koadduumeHToB MU-perynsatopa AOBOMbHO CIOXHA, W, Kak NpaBwumio,
BbIMOJIHSIETCSI OMbITHLIM CMEUManucToM, Ho B NpMbope oHa MOXeT ObiTb BbINOMHEHA B aBTOMaTU4e-
CKOM pexumMe.

MpuHumn paboTbl 1 napameTpbl ML perynstopa npuBeaeHs! B MNpunoxexun E.

3.7.2 30Ha HeYYBCTBUTENbLHOCTHU

30Ha He4yBCTBUTENbHOCTU 3a4aeTCs ANSi UCKIIOYEHUSI HEHYXHbIX cpabaTbiBaHWi perynsitopa
npu HeGOMbLIOM OTKIOHEHWM TemnepaTtypbl OT yctasku. [Mpubop OyaeT BbigaBaTb ynpaBnsoOLLMA
cUrHan Tonbko nocrne Toro, kak TemnepaTypa BbIAET U3 3TON 30HbI.

3HauveHne 30HblI HeYYBCTBUTENBHOCTM 3aaeTcs napameTpom db B eguHuuax perynupyemon Be-
NUYUHBI.

3.7.3 OrpaHuyeHue AnanasoHa U CKOPOCTU U3MEHEHUSA BbIXOAHOW MOLLIHOCTU perynsatopa
(Tonbko ansa NMUO-perynaTopa)

3HauveHus BbIxogHoW MoliHocTu MNO-perynaTopa HaxodsaTcs B Avana3oHe oT «0» Ao «1» (unu
oT 0 go 100 %). B HekoTOpbIX Criyyasix BO3HWKAET HEOOXOAMMOCTb OrPaHUYEHUs] BbIXOOHOW MOLLHO-
CTU CBEPXY UMK CHU3Y.

OrpaHuyeHve Auana3oHa BbIXOAHOW MOLLHOCTW perynsitopa 3afjaeTcs ABYMsI napameTpamu:
MakcumanbHoe 3HaveHune P.UPr n mmHumanbHoe P.min. OTu napameTpbl 3agalTcs B NpoueHTax oT
MakCcUMarnbHOW MOLLHOCTU, KOTOPYIO MOXHO MoAaTb Ha UCMOMHUTENbHBLIN MexaHuaM. Ecnu perynsatop
BblAAET 3Ha4YeHMe MOLLHOCTH, HaxoasLleecs 3a npegenamu 3agaHHoro agnanasoHa, To OHO NpuHMMa-
eTcsa paBHbIM P.UPr unun P.min COOTBETCTBEHHO.

OrpaHu4eHne CKOpOCTM poCTa BbIXOAHOW MOLLHOCTU perynstopa Heobxoaumo ansa 6e3ynapHoro
BKIMIOYEHNST UCNOMHUTENBHONO MexaHuama. MakcumanbHas CKOpOCTb U3MEHEHUST BbIXOOHOW MOLLHO-
CTu 3agaeTcsa napameTpoM P.rES B %/MuH.

3.8 BbixogHble 3n1eMeHThl

[Mpnbop MmeeT HECKONbKO BbIXOAHbLIX 3MEMEHTOB, OAHAKO BbIXOAHOW curHan (BbIXOAHAs MOLL-
HOCTb) OT perynstopa He cpasy MoJaeTcs Ha HUX, a MPOXOAUT Yepe3 psd NporpamMHbIX GroKOoB,
OCyLLECTBASALWMX ero npeobpasoBaHve. TN onepauunm HeobXoAUMbl AN YNpaBneHns CroXHbIMW
MCMNonHUTEnNbHbIMM MexaHuamamu (UM): 3agBumxkamy, CUCTEMaMu HarpeBaTenb-XOMNOAMIbHUK, YCT-
poicTBaMu C aHarnoroBbiM ynpaeneHnem u apyrumu. Tun BbIXOQHOrO YCTPOMCTBA onpeaensercs na-
pameTpom SE.P (Tvn UCNONHUTENBHOrO MEXaHu3ma).

Mpun ncnonb3zosaHun UM ¢ aHanoroBbimM ynpasneHmem ot 4 go 20 mA vnm ot 0 go 10 B (Hanpu-
Mep, 3MeKTPONHEBMONO3NLMOHEpbI), Heobxoanmo napametpom SE.P onpegenute tun VM kak aByx-
NO3MLUMNOHHBIN (2.P0S).

Mpn ucnonbsosaHun M ¢ ynpaeneHvnem «bonblue», «MeHbLUe» (Hanpumep 3rnekTpoMexaHuye-
ckuin K3P), Heobxoammo napameTpom SE.P onpegenutb Tun MIM Kak TpexnoanumoHHbil (3.PoS).

B 6a30Boii MogndukaLmmn BeIXOAHbIE SNEMEHTLI UMEIOT CrieayloLiee HasHaveHme:

- P1 — ynpaBneHvne BO3AYyLWHON 3aCNOHKON Hapy»HOro BO3dyxa U NPUTOYHbIM BEHTUNATOPOM

(3acnoHka anekTpuyeckn conoknpoBaHa C COOTBETCTBYHOLLUM BEHTUIISTOPOM);
- P2-P3 unu UATI1 — ynpaBneHve 3anopHo-perynmpyoLmum KrnanaHoM TeMNNoHoCUTens;
— P4 — BknioyeHne aBapuUnHOro BHELLHEro curHanusaTopa.

3.9 YnpaBneHue Tpex No3uLMoHHbIM UM

TPM133-01 moxeT ynpaBnaTb TPEXMNO3ULUUNOHHBIM UCMOMHUTENbHBIM MEXaHU3MOM (3a4BUXKKON)
npy NMOMOLLY CUTHAMOB TPex TUMOB: «BbomMbLUe», «MeHbLUe», «cTon». [nsa ynpasnenus takum VM unc-
nonb3ytotcs B3 Ne2 n B3O Ne3.

Cxewmbl nogxntodeHunst MM k BbeixogHbIM anemeHTam npubopa aaHbl B MNpunoxeHun B.

MpnBop MoxeT ynpaBnATb TPEXNO3ULMOHHBIM VIM ¢ AaTymkom nonoxexus nnv 6es Hero.
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3 OnucaHue paboTbl npubopa

Mpunbop moxeT paboTtaTb ¢ AaTunkamu nonoxexHust VMM gByx TMNOB: pe3UCTUBHBIMU UMK TOKO-
BbIMU.

B koHdurypaumm npubopa TPM133-01 gatumk nonoxenns MM moxeT 6biTb nogknioyeH k Bxoay
npubopa Ne6.

Mpun pabote 6e3 aatumka nonoxeHuss UM, nonoxenne MM BblumncnsieTcs npubopom no matema-
Tuyeckon mogenu. Aing Toro, 4ytobbl MaTemaTnyeckas mMofenb 6onee 6nmM3ko cooTBeTCTBOBana pe-
anbHOCTW, He0BXO0AMMO Kak MOXHO TOYHee 3aJaTb napameTpbl peansHoro MM:

— nonHoe Bpems xoga M (napameTtp tP.H);

— HavanbHoe nonoxeHune VIM (napameTtp LSP);

— Bpewmsi BbiGopku niodpta (napametp tFP).

[Mpubop No 3TMM AaHHbIM BbIMUCASET TeKyLlee NonoXeHue 3aABMKKM B NiobO MOMEHT Bpeme-
HW.

MpumeyaHne — HeTouHoe COOTBETCTBME MaTeMaTUYECKOW MOAENW U peanbHON 3adBWXKW, a
TaKkKe HETOYHOE 3afjaHMe HayarbHOro NMoOMoXeHWs MOXET MPUBECTU K HAKOMNIEHWIO PacCcornacoBaHus.
B pesynbTaTe 3aTOro B KpaHWX MOMOXEHUAX MOXET OblTb MogaH CurHam Ha OTKPbITME UMK Ha 3aKpbl-
TWe, KOra peanbHasi 3a[BUXKKa Y)XXe MOMHOCTbI0 OTKPbITa UMK 3aKkpbiTa. ATO MOXET NoBreYb 3a cobon
noromMky o6GopyaoBaHus, NO3TOMY He AOMyCKaeTCsi UCMOMb3oBaHWe 3aaBukek 6e3 gatumka noroxe-
HMa 6e3 KoHUeBbIX BbiknovaTenen. CrnedyeT yyuTbiBaTb, YTO yNpaBrieHne 3aaBuxKon 6e3 gatymka
NOMOXeHUs MEHEE TOYHO U MPUBOAUT K HAKOMMEHMIO OLLNGKN.

3.10 UHTepdpenc ceasn

B npubope yctaHoBneH moaynb uHTepdenica RS-485 ans opraHusauum paboTel npubopa no
cTaHgapTHomy npoTtokony OBEH, KoTopbii no3BonsieT:

— nporpamMmmvpoBaTh NPUBOpP C KOMMbOTEPA C MOMOLLIbIO NPOrpamMMbl-KOHUrypaTopa;

—  CcuMTbIBaTb M3MepsiEMble BENUYMHBI U3 Npubopa B KOMMbIOTEP.

Yepes nopT RS-485 Bo3MOXHa nepegava 3HaY€HWUN KOHPUIypaLMOHHbIX NapaMeTpoB, ONpocC U
avcneTyepusaums onepaTyBHbIX NapamMeTpoB.

KoHdcpurypaumnoHHble napamMeTpbl — 3TO NapameTphbl, onpefensiolwme HacTporky npubopa. B
KOH(UrypaLMOHHbIX MapameTpax HacTpauBaeTcsi CTpykTypa npubopa, paboTa BXOOOB U BbIXOLOB
npubopa, HacTpPonkn perynatopos 1 T.4. KoHdurypaumoHHbie napameTpbl COXpaHSATCS B 3HEProHe-
3aBUCKMON NamsiTu npubopa.

OnepaTvBHbIe NapameTpbl — 3TO NapaMeTpbl, OTpaXatoluMe TeKyLlee COCTOsIHUE perynumpye-
MoV cucTembl. B onepaTtuBHbIX napameTpax MOryT nepeAaBaTbCsl 3Ha4YEHUs,, U3MEPEHHbIe AaTynkamMm
1 onpefeneHHble BbIYUCIIUTENSMU, 3HAYEHNSI MOLLHOCTM C PErynsiTOpoB, COCTOsIHWUS 06BEKTOB U T.4.
OnepaTvBHblE NapameTpbl MOryT CUMTbIBaTbCA M permctpupoBatbest Ha MK (yepes agantep OBEH
AC3-M) unn Ha gpyrux npubopax, coeanHeHHbIX B ceTb RS-485 BmecTte ¢ TPM133, 6bnarogaps yemy
nMmeeTcst BO3MOXHOCTb noakntoveHnst K SCADA-cucteme OWEN OPM2.

Onsa 3awmTel npubopa oT HECAHKLMOHMPOBAHHOIO U3MEHEHUSI pabounx napaMmeTpoB B HEM npe-
AycMmoTpeHa briokmpoBka 3anvcy 3afaHHbIX 3HaYEHUN.
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4 dyHKUMOHanbHas cxema npubopa

4  ®yHKUMOHanbHas cxema

4.1 PyHKUMOHaNbHaA cxema paboTbl npudopa

PyHKUMOHanNbHasa cxema paboTbl Npubopa B COCTaBe CUCTEMbI BEHTUNSALUW NPUBEAEHa Ha pu-
cyHke 4.1. Cxema onpegenseT MYHKLMOHANbHYI0 KOHMUIypaLmio CMCTEMbI U COOTBETCTBYET KOHMM-
rypauumn npubopa TPM133-x-01 (cm. BegeHue).

penes

I & =

Yac
I u.m1 | l LAn2 ‘ RS485 | |peamsoro|  OBEWTPMIS3 I
BPEMEHN

PucyHok 4.1 — ®yHKUMOHaNbHaa cxema npubopa B cucteme BEHTUNALUU
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4 ®yHKUMOHanbHasA cxema npubopa

4.2 bnok-cxema pa6oTbl npubopa

Brok-cxema pa6oTsl npuGopa NpueeaeHa Ha pucyHke 4.2. Ha Helt oTOGpaXkeHb! CBSA3M OCHOBHbIX
hYHKLUMOHAMBHBIX Y3M0B 1 NOACUCTEM NpUGopa 1 NpYMEHEHbI CriedyoLiMe CoKpaLLeHus:

WU3M — nameputens — 6nok 06paboTkn 1 npeobpasoBaHust nHopMaLmm, NOCTynaroLLen oT
AaTyuka;

PID — nponopunoHanbHo-UHTErpanbHo-anddepeHUmanbHbli perynatop, obecneynsarowmi
perynvpoBaHue Mo 3aaHHOW yCTaBKe WU rpaduky;

WM — 6nok npeobpa3oBaHns ynpaBnsioLwero curHana Ans nogayy Ha UCTMONHUTENbHbIN Me-
XaHu3wMm;

MNMC — npeobpasoBaTenb curHana, NO3BONSANLLMIA NOAKMOYNTL pasnuyHblie VM;

MC — MalwmHa CoCTosiHWS, ynpaBnsieT norvkon npmubopa, nepeBoauT npubop B onpeaenéH-
HOEe COCTOSIHME B 3aBUCMMOCTU OT BHELLHUX (haKTOPOB;

Pene — AMCKPETHbIN UCNOMHUTENbHbIA MEXaHWU3M;

LLAI — aHanoroBbI UCNONTHUTENbHbIN MEXaHU3M;

YPB - 4acbl peansHOro BpeMeHW.

PucyHok 4.2 — Bnok-cxema pa6oTbl npubopa

4.3 PexxuMbl paboTbl npubopa B cucteMe BeHTUNALMU

4.3.1 PeXxumbl paboTbl

Mpn paboTe B cocTtaBe cuctembl NpUbOpP C NMOMOLLbLIO BXOAHbLIX TepMonpeobpasoBaTene KoH-
Tponupyet TemnepaTypy HapyxHoro (T.) n nputouHoro Bosayxa (Tqp), @ Takke TemnepaTypy obpart-
Howi Bogbl (Tos), BO3BpALLAeMo B TENSOLEHTparb.

[ononHuTenbHO MOXeT ObITb NOAKMIOYEH AATYMK TeMnepaTypbl Bo3ayxa B nomeleHun (Ty). Oa-
HOBpPEMEHHO Npnbop NPon3BOANT ONPOC NOAKMYEHHbIX Kk ero Bxogam C1, C2, C3, C4, C5 n C6 KoH-
TaKTHbIX JATYMKOB, KOHTPONMPYIOLLMX paboTy OCHOBHOTO 0GOpPYAOBaHUSt CUCTEMBI (CM. M. 3.4).
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4 dyHKUMOHanbHas cxema npubopa

Mpwn obHapyeHUn HencnpaBHOCTU NpUBOpP hopMUpyeT aBapUnHbLIA CUTHAN 1 BbIBOAWUT Ha UHAW-
kaTop coobuieHne o6 aBapum.

Mo pesynbTatam KOHTpPOMs TemnepaTypbl U ONpoca AaT4yMkoB Npubop ynpaenseT paboTon BeH-
TUMATOPA W Kano3u, OCyLLEeCTBNALMNX NoAady Bo3dyxa B CUCTEMY BEHTUNALMM, a Takke perynupyet
nonoxexue 3anopHo-perynupytowero knanada (K3P) B kOHType umpkynsauumn tennoHocutens, obec-
neynBast aBTOMaTU4ECKOE BbIMOMHEHNE CUCTEMOW HIKenepeyncrieHHbIX PyHKLUMIA 1 pexumoB. Mocne
BKIMIOYEHNS HANPsPKEHWsI NUTaHus Npubop aBTOMAaTUYECKU NepeBOAUT CUCTEMY B OAMH U3 PEXUMOB
paboTtbl (Tabnuua 4.1) B 3aBUCMMOCTH OT TemnepaTypbl U OT COCTOSIHUSI AaTynkoB Ha Bxogax C1 - C6.

Ta6bnuua 4.1 — HazBaHusA pexumoB paboTbl npubopa

r.Stp* YcnoBHoe 0603Ha4eHue HasBaHue pexuma paboTbl
0 CTAPT noaroToBka npubopa K nycky
1 MPOIPE nporpes kanopudepa
2 OEXXYPH OEXYPHbIN pexXum
3 NMPUTOM perynupoBanune Tn,
4 OBPATU 3awmTa oT npeBbiweHus Tos
5 3AMEP3 3alimTa OT 3amep3aHusa BoAbl B kanopudepe
6 NETHUN NeTHUIA pexxum perynuposaHus T,
7 OEX.) NEeTHUN AeXYPHbIN PeXum
8 3AMEP.N1 NeTHAA 3aWuTa OT 3amep3aHus
9 HOYHON HOYHO pexuM

*1.Stp — onepaTuBHbIV NapaMeTp AOCTYMHbIV AN YTEHWS: HOMEpP pexnma paboTh.

4.3.2 MNporpeB kanopudepa

4.3.2.1 B pexume «MPOIPEB KAJTOPUDEPA» npoucxoauT ero pasorpes A0 3adaHHbIX 3Ha4e-
HWUI 3KCMyaTauMOHHbIX NapameTpoB. [1ns aToro npnbop hopMUpyeT CUrHan Ha nonHoe OTKpbiBaHUE
K3P, obecneuvBas makcMmarnbHyl0 LIMPKyNSUMIO TenrnoHocutens yepes kanopudep. Xamosu npu
3TOM 3aKpbITbl, BEHTUATOP NOAAYM NPUTOYHOIO BO3Ayxa BblKMoYeH. Bo Bpemsi nporpeBa KOHTpOMnu-
pytoTcs nokasaHunsa AaTumkoB Ty, Tap, Tes.

Bpemsi nporpeBa onpefenseTcs nonb3oBaTenieM, UCXoas U3 pabounx xapaKTePUCTUK CUCTEMbI,
1 3agaeTcs nNpu nporpaMMupoBaHun npubopa B napameTpe t.nAG.

4.3.2.2 Cuctema nepeogutcs B pexum «[NPOIMPEB KAJTOPUDEPA»:

— Mpw 3anycke CUCTEMBI;

— nocne BbIXoAa U3 AeXypHOro pexuma (cm. n. 4.3.7);

— nocne BbIXo4a U3 pexumMa 3awnTbl kanopudepa ot 3amep3axus (cMm. n. 4.3.5);

— rnocne nepexoAa 13 neTHero pexuma padotsl (CM. M. 4.3.6) B 3UMHUIA PeXUM.

4.3.2.3 O pa6ote cuctembl B pexume «[MPOIPEB KAIOPU®EPA» nonb3oBaTtensi MHQOpMUPY-
eT Hagnucb «[NMPOIPE» Ha BepxHen cTpoke nHamkaTopa npubopa.

Bbixoa u3 pexwumMa nporpeBa OCYLLECTBSETCA aBTOMaTUYECKU MO UCTEYEHUN BPEMEHMW Mporpe-
Ba, 3agaHHoro B napameTtpe t.nAG.

4.3.3 PerynupoBaHue TeMnepaTypbl NPUTOYHOTrO BO3ayxa

4.3.3.1 lMocne nporpesa Kanopmcbepa rlpl/l60p aHanusnpyet Tekyliee CoCTodaHue TemnepaTtypbl
Hapy>XHOro Bo3ayxa, OGpaTHOVI BOAbl N NPUTOYHOIO BO34yXa, NpoBepsAd BbiNOJIHEHME B CUCTEME Che-
Aywmnx yCJ'IOBVIVl:
— Temnepatypa Hapy>XHOro Bo3gyxa COOTBETCTBYET OTONUTENIbHOMY nepuoay TH < t.LEt;
— 3HavyeHue Temnepartypbl O6paTHOIZ BOObl COOTBETCTBYET IKCNTyaTauMOHHbIM XapaKTepucTu-
Kam Toﬁp.min < T06p. < Toﬁp.max;
— 3Ha4deHue TemMnepaTtypbl NPUTOYHOro BO3ayxa bonblue aBalehHoro 3Ha4veHuna Tnp > t.AVA.
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4 ®yHKUMOHanbHasA cxema npubopa

To ecTb AaHHbI pexum paboTbl BKIMOYAETCH B OTONUTENbHbIA Nepuos, Npy OTCYTCTBUM OMacHO-
CTU 3aMopaxuBaHusl kanopudepa, U Npyu HaxoXAeHUW TemrepaTypbl obpaTHol BoAbl B npegenax
rpaHunL, yCTaHOBIEHHbIX MOMb3oBaTenieM OTHOCUTENbHO rpaduka U psaa ApYrvx aBapuiHbIX CUTya-
UMNA.

BHumaHue! lNepexnioyeHne B pexum «PEMYJIMPOBAHUE» BO3MOXHO TOMbKO Toraa, korga
Tym6nep C1 HaxoguTCA B COCTOSIHUM «BbIKINOYEHO», a napametp dUtY (pabota B «OEXYPHOM
PEXXVME>») paBeH oFF.

4.3.3.2 B paHHOM pexume npubop cdopmmpyeT KOMaHOy Ha OTKPbITUE Xanto3n U BKIIOYEHWe
BEHTUNSITOPA, OCYLLECTBMSAIOLLEro Nogayy HapyXHoro Bo3ayxa, a Takke ynpasnsieT nonoxeHvem VM,
M3MEHSIst MPU 3TOM MOTOK TENSIOHOCUTENS Yepes kanopudep 1 nogaepxveas 3afaHHylo TeMnepaTtypy
NPUTOYHOrO BO3AyXa.

4.3.3.3 lNpepenbHble 3HaYeHWss TemnepaTypbl 06paTHON BOAbl Tosp.min U Tosp.max BEIYMCASAIOTCA
npubopom no rpaduky Tesp.rp. =f(Tw) ¥ 3a4aHHBEIM rpaHULAM OTKNOHeHUst OT Hero Gr.up, Gr.dn . MNpwu
3TOM

ToGp.min = T06p.rp. + Gr-dn;
ToSp.max = Toﬁp.rp. + GI’-Up.

MapameTpbl rpacduka 3agaloTcs nonb3oBaTenem npy nporpaMmmpoBaHuM npubopa, ucxoas us
3KCMyaTaLMOHHbBIX XapaKTepUCTUK CUCTEMBI.
3HaueHnusa Gr.up u Gr.dn (GR.dn — gomkHO ObITb OTpULATENBHBIM) 3a4al0TCA NOMb3oBaTenem npu
nporpaMmmupoBaHumn npubopa.

Mpumep rpadmka Tosp.p.= T (Tuapyx) MPEACTABNEH Ha pUCYHKe 4.3.

PucyHok 4.3

PerynupoBaHue Temnepatypbl NPUTOYHOTO BO34yxa B AaHHOM pexume paboTbl CUCTEMBI OCYyLLEe-
CTBNAETCA MO YCTaBKe Tycrnpurou., 32AAHHON NOnb3oBaTenemM npu nporpaMmupoBaHum B npubope na-
pameTtpa SP_day / SP.LU gna aHeBHoro pexuma n SP_night / SP.LU ans HouHoro (sHeprocbepe-
raroLero) pexumva.

4.3.3.4 O paboTe cucTembl B pexvmMe perynMpoBaHus TemnepaTypbl NPUTOYHOro BO34yxa nonb-
3oBarens uHgpopmmpyeT Hagnuck «MPUTOY» Ha BepxHel CTpoke MHAMKaTopa npubopa. O paboTe B
3Heproc6eperarollem pexnme nHcopmmpyeT Haanuce «<HOUHOM»,

4.3.3.5 MuHUManbHoe Bpemsi HaxoxaeHust B pexume «MPUTOY» (<HOYHOW») onpeaenseTcs
napameTpoMm t.nag. 3710 Bpems HeobxoAMMO AnS rapaHTUPOBAHHOIO OMNpeAerneHus UCMPaBHOCTU
BEHTUNSATOPA C NMOMOLLBIO AATHMKa NOTOKa BO3A4yXa, NOAKIOYEHHOro K Bxogy C2.
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4.3.4 3awmTa OT NpeBbileHns TeMnepaTypbl 06paTHON BoAbI

4.3.4.1 3awmTta OT nNpeBbllUeHNss TemnepaTypbl 0O6paTHOW BOAbI OCYLLECTBNAETCA B pexume
«PETYIIUPOBAHME T.5.» Hanuume gaHHoro pexvmMa pernameHTupyeTcs TpeboBaHusMmn 0 Hegonyc-
TMMOCTW BO3BpaTta B TennoceTb 06paTHOWM BOAbI MOBbLILLEHHON (OTHOCUTENBHO 3a4aHHOrO rpadpmka)
Temneparypbl.

Mpubop nepesoaunt cuctemy B pexum «PEFYJIMPOBAHUE T.5», NpoBepsisi BbINOMHEHWE B CUC-
TeMe criefylomx ycrnoBuii: TemnepaTtypa obpaTHON BoAbl Ha BbIXOAE CUCTEMbI MPEBbILAET BblYMC-
NeHHoe oTHocMTenNbHO rpadvka npedenbHoe 3HaveHne Tos > Tosmax= Tosp.rp. T Gr.UP.

4.3.4.2 B paHHOM pexume npubop, npogomkas opMmMpoBaTbh KOMaHAy Ha OTKPbITUE Xano3un 1
BKITIOYEHVE BEHTUMATOPA, NMPUOCTaHaBMUBAET PerynvpoBaHue TemnepaTypbl MPUTOYHOrO BO3AyXa U
HauyMHaeT ynpasnsaTb nonoxeHunem MM no curHany paccornacoBaHus Mexay TeKyLUMM 3HayeHuem
To6 v BblYMCNEHHbIM NO rpaduky. Takow pexum ynpaBreHus COXpaHseTcs A0 Tex nop, noka temne-
paTypa obpaTHOI BOAbl B CUCTEME HE CHU3WUTCA A0 3afaHHbIX 3HaYeHUN Tos > Tosp.p. Gr.up —d4.

4.3.4.3 O pabote npubopa B pexume «PEYIIMPOBAHUE T.» nonb3oBaTtens MHdopmupyeT
Hagnuck «OBPATH» Ha BepxHel CTpoke uHamkatopa npubopa.

4.3.4.4 MuHnmarnbHoe BpeMmsi HaxoxaeHus B pexume «OBPATH» onpepensietcs napameTpom
t.nag. 310 Bpems Heob6XOAMMO ANSA rapaHTUPOBAHHOIO OMNpeAeneHns UCNPaBHOCTY BEHTUNSTopa ¢
NMOMOLLbIO0 AaTyMKa NOTOKa BO3aAyxa, NOAKMYEHHOro k Bxoay C2.

4.3.5 3awmTa oT 3aMep3aHuA Boabl B Kanopudepe

4.3.5.1 3amep3aHue BoAbl B karnopudepe rpo3vT paspyLLeHMeM BCEN CUCTEMBI.

Mpnbop nepeBoANT CUCTEMY B PEXUM 3aLUMTLI OT 3amMep3aHnsA NPOBEPSA BbINOMHEHWE B CUCTe-
Me crefyoLmnx YCroBuiA:

— Temnepatypa  obpaTHoWn BOAbl  HWXKE  BbIYUCNIEHHOTO  MPEeAEenbHOro  3Havde-

HUA Toﬁ.min (T06 < T06.min)

— TemnepaTypa NPUTOYHOTO BO3AyXa HWDKE aBapWMHOIO 3HaYeHUS Tassp MPMOOP NepeBoanT

cuctemy B pexxum «3ALLUTA OT SAMEP3AHUA T, < Tagap»

Mpn nepexoae B 3TOT pexum npmubop hopMMpyeT KOMaHAY Ha BbIKIIOYEHNE BEHTUNSTOpa U 3a-
KpbITWE Kan3un, a Takke MonHOCTbio oTKpbiBaeT K3P ans GeicTporo Harpesa Boabl B kanopudepe.
[Mpu 3TOM Ha MHAMKaTOp BbIBOAUTCS curHan «ABAPUSA».

4.3.5.2 3HaveHune T.eqp 380aeTCs NONb30BaTENIEM NpU NPorpamMMUpoBaHun napameTtpa t.AVA.

4.3.5.3 Mpubop nepesoaut cuctemy B pexum «3ALLNTblI KAMTOPUDEPA OT 3AMEP3AHUA»
npuv ycrnoBusiX, ykasaHHbIX B n. 4.3.5.1, a Takke Npu HeMCnpaBHOCTM MOOOro U3 BXOAHbIX TepMonpe-
obpasosatenei, koHTponupytowmx napametpbl Ty, Tes mnn Tnp, ¥ NpY cpabaTbiBaHUM KOHTAKTHOTO
Aatymka C4 (oaTymk BKMIOYEHUS 3aLLUMTbl OT 3aMep3aHus).

4.3.5.4 O pabote npubopa B pexume «3ALLUTA OT 3AMEP3AHUA» nonb3oBaTtenst MHdop-
MupyeT Haanuck «3AMEP3» Ha BepxHel CTpoke nHavkaTopa npubopa.

Bbixoa 13 pexuma ocyLLecTBNSeTCS aBTOMATUYECKU NOCne YCTPaHEHUs NPUYUHBLI €ro BKIoYe-
HWS, TO eCcTb AN TemnepaTypbl MPUTOYHOrO BO3Adyxa BbiMonHsAeTcs ycnosve Tq, > t.AVA + d2, ans
TemnepaTtypbl 0bpaTHOM BOAbI BbiNonHaeTca ycnosue Tes, < + GR.dN + d3, oTknioyenne aatunka C4.
Mepexop k AanbHelwwen pabote NPOU3BOAUTCS C 3a4EpPXKKOW NO BpeMeHWn, Heobxoaumown Anst npo-
rpesa kanopudpepa (cm. n. 4.3.2).

4.3.6 IleTHUM pexum

4.3.6.1 Mpn 3HauyeHnn Temnepatypsbl Ty > Tyerner NPUBOP Nepexoaut B pexum «JIETHAW». B
[aHHOM pEeXMMe KOHTPONMUPYHTCA nokasaHus AaTunkoB T, Tup, Tosp. [aTuuk Tos B 9TOM pexume sB-
nsieTcs MHOPMaLUMOHHbBIM 1 coobLeHne 06 ero ABapuu BbIBOAUTCS TOMbKO HA UHAUKATOP.

Mpu nepexoge B 3TOT pexum npubdop hopMmpyeT KOMaHObl Ha OTKPbITUE 3ACITOHKU HAaPYXXHOrO
BO3Jyxa, BKIOYEHWE BEHTWUNATOpa, ecnum OH Obin BblknioyeH. O paboTe cucTeMbl B pexumMe
«NETHUWM» nonbsosatens uHdopmupyeT Haanuck «JIETHUW» Ha neavkaTope npubopa.

4.3.6.2 Bbixoa 13 NeTHero pexuma npoucxoamT Npu MOHKEHUU TeMnepaTypbl HApY)XHOro BO3-
ayxa Hwxke T, <t.LET - d2.
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4.3.7 OeXypHbIA pexum

4.3.7.1 «OQEXYPHbIA PEXXUM>» pekomeHayeTcs BKMKOYaThb B BLIXOAHbIE JHU, B HOYHOE BPEMS
CYTOK W T. M., KOrAa HeT HeobXO4MMOCTM B MPUTOYHOW BeHTUnauun. B gexypHom pexume npubop
BbIKITIOYAET BEHTUIISATOP, 3aKpbIBaET Xantosun noJa4n HapyXHOro Bo3fyxa u perynumpyeTt Temneparypy
obpaTHol BOAbI NO 3agaHHoMy rpadmKy. Npu oxnaxaeHun obpaTHOM BOAblI 4O TeMmmepaTypbl HbKe
To6.min BKIIOYaETCA pexxum «3ALLUTA OT 3AMEP3AHUA».

4.3.7.2 TMepeBop cuctembl B «AEXYPHbIW PEXXUM» MoxeT GbiTb OCYLIECTBIEH C KNaBUaTypbl
npubopa (KHOMKon «nyck\CTOM» WUNu U3MeHeHneM 3HaveHns napameTpa dUtY) unm AMcTaHUMOHHO —
3aMblKaHMEM KOHTaKTOB KOMMYTUPYIOLLEro YCTPOMCTBA, NoakntoyeHHoro k Bxoay C1 npubopa, unu ¢
KOMMbloTepa.

4.3.7.3 O pabote cuctembl B «JEXXYPHOM PEXVWME» nonb3oBatenst nHcopmMupyeT Hagnucb
«OEXYPH» Ha uHgukatope npubopa. Bbixog u3 pexumMa ocyllecTBNsieTCs aBTOMaTU4ecku nocne
OTMEHbl KOMaHZbl, 3aatoLlelt AaHHbIA PeXUM, HO nepexon K AanbHellen paboTte npov3BoanTCs C
3a7epXKOI No BpeMeHn, HeobXoANMOW AN BO3MOXHOr0 nporpesa kanopudepa.

4.3.7.4 Ecnn npnbop nepeBedeH B OEXYPHbIN PEXMM U3 NETHEro pexvma pabotsl, To bygeT oT-
pabaTtbiBaThcst pexium — «AEXYPHbIA NETHUW». B aToM pexume Npubop BLIKIOYAET BEHTUNSTOP,
3aKpbIBaET Xanto3v Nofayy HapyXXHOro Bo3adyxa, Mpy 9TOM perynuposaHue TemnepaTypbl He Mpous-
BOAMTCS.

4.3.8 Anroputmbl paboTbl cucTeMbl Npu cpabaTtbiBaHuu yctpomcTtB C1, C2, C4, C5, C6

4.3.8.1 Bxoa C1 npubopa npegHasHayeH ANs NOAKIIOYEHUS KOHTaKTOB KOMMYTUPYHIOLLErO yCT-
powicTBa, NpeAHasHayeHHoro Ans AMCTAHLMOHHOrO MnepeBofa CUCTEMbl MPUTOYHOW BEHTUNAUUKU B
JEXYPHBIV PEXXWM pa6otbl no n. 4.3.7. B kauecTse KOMMYTUPYIOLLEro YCTPOWCTBA ANs 3TON uenu
MOTYT ObITb NCMONb30BaHbl «CyXune» (T. €. He COeAUHEHHbIE C BHELUHUM UCTOYHMKOM HamnpshkeHWus nunm
TOKa) 3aMblKaloLye KOHTaKTbl NOAXOASALLEro MO Ha3HAYEeHUI0 U KOHCTPYKUMW Tymbrnepa, nepekrntoya-
Tens wunu Tanmepa. [Npu HeobXoQMMOCTM MCMONb30BaHWUS Pa3MblKalOLMX KOHTaKTOB napameTpy
C.USE, Heobxoaumo Ans AaHHOro Bxoda 3aaTb 3HaYeHMe «opens».

4.3.8.2 Bxoa C2 npubopa npefHasHaveH Ansi NOAKIMI0YEHUS AaTymMKa NOTOKa BO34yXa, KOCBEHHO
OTpaxalLero HeucrnpaBHOCTb BEHTUNSATOpa. Hannyne npotoka Bo3dyxa KOHTPONUpPyeTcs B TeyeHue
3a4aHHOro BpEMEHU AMAarHOCTUKN BEHTUNSATOpaA nocne ero BkmodeHust. Mpu oTcyTcTBum curHana C2
BblgaeTcs cooblieHne o6 aBapuv U OCYLLECTBNSIETCA Nepexos CUCTEMbl B «AEXYPHbIN» pexum
(NpY HaxoXaeHUn B pexumax perynupoBaHus To, Unn Tog) UMK «AEXYPHbIA NETHUW» (npyn Haxo-
xaerun B pexume <JIETHUR).

Ecnn koHTakT Aatumka B paboyem COCTOSIHMM (€CTb MOTOK BO3Ayxa) 3aMKHYT, TO mapameTpy
C.USE 3agaem 3HauveHue «close» nHaye «openx». Ecnu ko Bxogy C2 gatuvk nepenaga AaBneHUs He
noakntoyeH, To napameTtpy C.USE Heobxoammo 3agaTh 3HaveHue «OFF». B aTom cnyvae Heucnpas-
HOCTb BEHTUNATOPA HE ANarHoCTUpyeTCs.

4.3.8.3 Bxoa C3 npubopa npegHasHayeH Ansi NoAKMoYeHns AaTymka 3acopeHust ounbstpa npu-
TOYHOro BeHTUnsiTopa. JaHHbl BXo4 MHAOPMALMOHHBIV U HE BAMSIET Ha pexum paboTbl. 1o ymonya-
HUIO NpuBOpP HacTpoeH Anst paboTbl C AaTyMKaMu nepenaga AaBrneHnsi C HopMarbHO Pa3oOMKHYTbIMU
KOHTaKTaMu, 3amblKaloLMMnCcs nNpu 3acopeHun gunbTtpa, T.€. napametpy C.USE 3agaHo 3HaveHue
«openy», Anst UaMeHeHns norvkn paboTbl npubopa, napameTpy C.USE Heobxoaumo 3agaTb 3HayYeHue
«close».

4.3.8.4 Bxop C4 npubopa npegHasHayeH Ans NoAKNoYeHUs fAaTtyvka obMep3saHust kanopudepa.
Mpu npu cpabatbiBaHnm C4 BbigaeTcsi cooblieHne o6 aBapvmn U OCyLLECTBSIETCA Nepexos CUCTEMbI
B pexum «3ALLUTA OT 3AMEP3AHUA». Mo ymonuaHuio npubop HacTpoeH Ans paboTbl ¢ kanun-
NSAPHBIM TEPMOCTATOM C HOPMaribHO Pa3OMKHYTbIMW KOHTaKTaMu, 3amblKaloLMMUCS Npu yrpose 3a-
Mep3aHus, T.e. napameTpy C.USE 3agaHo 3HayeHue «openy», Ansi USMeHeHus norvkn paboTtbl npmbo-
pa, napametpy C.USE Heobxoammo 3afaTb 3HaudeHue «close». Ecnu ko Bxogy C4 He nopknoyeH
natyuk, To napameTtpy C.USE Heobxoaumo 3apatb 3HaveHue «OFF». B aTom cnyyae yrposa 3amep-
3aHMsa MO 3TOMY BXOAYy AMarHoCTMpoBaThcs He Byaer.

4.3.8.5 Bxoa C5 npubopa npegHasHayeH Ansi NOOKMYEHNs AaTyMKa NOXapHOW CUrHanmusaumm.
Mo ymonyaHutio npmbop HacTpoeH Anst paboTbl C UCTOYHMKAMK CUrHana, UMeKLMN HopMarbHO pa-
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30MKHYTbIA KOHTaKT, 3aMblKaloLMNCS MpY BO3HUKHOBEHWUM Moxapa, T.e. napameTtpy C.USE 3agaHo
3HayeHue «open», Ans U3MeHeHus norukn paboTtsbl Nnpubopa, napameTpy C.USE Heobxoanmo 3agatb
3HayeHune «close». Ecnu koBxoady C5 He NoakmtoyYeH curHan noxapHoun curHanvsauuv, To napameTpy
C.USE Heo6xoaumo 3aaaTh 3HaveHne «OFF».
Mpu cpabaTbiBaHWMM 3TOro AaTymka cMcTema nepeBoamTCs B «AEXYPHbIV PEXXUM>.

4.3.8.6 Bxoa C6 npegHasHayeH Ans oTOOpaxeHUs1 COCTOSIHUSA BbITSPKHOTO BEHTUNATOpa (aHano-
rMYHO NO NPOTOKY BO3AyXa).
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5 MNMoaroTtoBka npubopa k paboTe

5.1 MoHTax npnbopa Ha 06bLEeKTe U NoAKINIoYeHne

5.1.1 MoHTax npubopa

5.1.1.1 lNoAaroToBUTbL MECTO B LUKady aBTOMaTUKU.

KoHcTpykums wkada gomkHa obecneymsaTth 3alimTy npubopa oT nonagaHus B HEro Bnaru, rps-
31 1 NOCTOPOHHMX NpeameToB. CrnedyeT Ucnonb3oBaTe MeTanIMYeckuii Wwkad ¢ 3a3emMrieHMeM Kop-
nyca.

CwmoHTupoBaTb npubop Ha DIN-periky.

5.1.1.2 TNpwu pa3meLyeHnn npubopa crnedyeT NOMHWUTbL, YTO NPW AKCNyaTaLny OTKPbITbIE KOHTaK-
Tbl KNEMM HaxoAsiTcs Mof HanpsbkeHUWeM, OonacHbIM AN YenoBeyeckon xusHu. lMoatomy goctyn
BHYTPb TakuXx LLUKadpoB ynpaBrieHns paspeLueH TOnMbKo KBannduumpoBaHHbIM crneuymanmcram.

5.1.2 MOHTaX BHeLWHUX CBA3eWn

5.1.2.1 O6wme TpeboBaHUA

5.1.2.1.1 MutaHue npubopa cnedyeT OCYLLECTBNSATL OT CETU, HE CBA3AHHON HEMOCPEACTBEHHO C
NUTAHNEM MOLLHOrO curnoBoro obopynoBaHus. Bo BHeLHeW uenu pekoMeHOyeTCsi YCTaHOBWUTH Bbl-
KnovaTenb, obecneyvBaloWwmii OTKMIOYEHNe npubopa OT ceTu M NnaBkMe NpefoxpaHuTenu Ha ToK
1,0 A. MNuTtaHune kaknx-nMbo yCTPOWCTB OT CETEBLIX KOHTAKTOB Npubopa 3anpeLyaercs.

5.1.2.1.2 CoeaguHeHve npubopa ¢ BXOOHbIMU TepMonpeobpa3oBaTensiMm CONpOTUBIIEHUS NPO-
M3BOAMUTbL MO TPEXMNPOBOAHOM CXeme, MpW 3TOM NpoBoAa AOIMKHbI MMETb AnvMHY He Gonee 100 M u
oauHakoBoe conpoTuBreHne — He 6onee 15 Om.

MpumeuaHue — [lonyckaetcs coeanHeHne TepmonpeobpasoBartenert ConpoTUBeHns ¢ npubo-
poOM 1 no AByxnpoBoAdHOW cxeme. lNpu 3TOM AnvHa coeaMHUTENbHbIX NPOBOAOB AOMKHA OblTb He
6onee 100 M, a CONPOTUBIEHME KaXO0M XWUibl — He NpeBblwaTh 15,0 Om.

5.1.2.1.3 CoegunHeHve npubopa C Tepmo3aneKkTpuyeckumu npeobpasoBatensmy nNpov3BoauTb
HenocpeAcTBEHHO (MpW AOCTaTOYHOW ANUHE NPOBOAHWKOB TEpMONap) uUnv npy NoMoLwm yanvuHUTENb-
HbIX KOMMEHCALUMOHHBIX MPOBOAOB, Mapka KOTOPbIX AOSKHA COOTBETCTBOBATb TUMY WUCMOMb3yeMbliX
Tepmonap. KomneHcauuoHHble npoBofa criegyeT Noaknyatb ¢ CobrnofeHnem MonsipHOCTU Heno-
CPeACTBEHHO K BXOAHbIM KOHTakTam npubopa. Tonbko B aToMm criydae 6yaeT obecneveHa komneHca-
Uust BMUSIHUA TemnepaTypbl CBOOOAHLIX KOHLOB TepMonap Ha nokasaHuusi npubopa. OnuHa nvHWu
CBSI3M A0MKHa ObiTb He 6onee 20 M.

5.1.2.1.4 CoepuHeHue npubopa ¢ aKTUBHbIMW AaT4yMKaMu, BbIXOAHBIM CUTHANOM KOTOPbIX SIBMS-
€TCsl HanpshkeHUe UnM TOK, MPOU3BOAUTbL MO ABYXNPOBOAHOM cxeme. [nuHa MUHUU CBSI3N OOMKHa
6bITb He 6onee 100 M, a CONPOTUBNEHNE KaXXO0W Xunbl — He npeBbiwaTtb 50,0 Om.

5.1.2.1.5 Cgsa3b npubopa no nHTepdency RS-485 BbINONHATL NO ABYXMPOBOAHOW CXeme C Mo-
MoLLbto aganTepa nHTepderica OBEH AC3-M. [InvHa nuHum cBsisn omkHa 6biTb He 6onee 800 M.

MoakntoyeHue ocyLLEeCTBATbL IKPaHMPOBaAHHOW BUTOW Mapon NpoBOAOB, cobntogasi NONsipHOCTb.
MpoBoa «A» (+) nogknioyaeTcs K BbiBody «A» npubopa. AHanormyHo BbiBoAbl «B» (=) coeguHsioTcs
Mexay coboit. MNoaknoveHne NponsBoaWTb NPU OTKIMHYEHHOM MUTaHMM oboux ycTponcTs. Bo nsbe-
KaHWe 3aMblkaHUsi KOHLibl MHOTOXWUITbHBIX MPOBOAOB HE06X0AMMO 06NyanTb.

5.1.2.2 Yka3aHus N0 MOHTaXy

5.1.2.2.1 MoprotoBuTb kabenu Ans coeaMHeHus npubopa ¢ 4aTyukamm U C UCTOYHMKOM MuTa-
HUA.

[ns obecnevyeHns HageXHOCTN ANEKTPUYECKNX COEANHEHU PEKOMEHAYETCH MCNOMNb30BaTb MHO-
FOXUMbHbIE MeaHble kabenu ceyeHnem okono 0,75 MM?, KOHLbI KOTOPbLIX nepen NoAKMYeHneM cne-
ayeT TwartenbHO 3a4MCTUTb M 06nyauTb. 3auncTky xun kabenert HEOGXOAMMO BbINOMHATL C TakUM
pacyeToM, 4TODObI Cpe3 M3oNAUUM MIIOTHO Mpuneran K KINeMMHON Korogke, T.e. YTobbl OroneHHble
y4acTKu NpoBOAA He BbICTYNanu 3a ee npegensol.
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5.1.2.2.2 Mpwv npoknaake kabenemn nuHUN cBA3M, CoeanHALWME Npubop ¢ AaTyukamu, cnegyet
BblAENUTb B CAMOCTOSITENbBHYIO Tpaccy (Mny HECKOMbKO Tpacc), pacnonaras ee (Mnv ux) oTAernbHO OT
cunoBbix kabenen, a Takke kabenen, co3faloLLMX BbICOKOYACTOTHbIE U UMMYbCHbIE MOMEXW.

[nsa 3awmTbl BXOAHBLIX YCTPOWCTB Npubopa OT BAUSIHUS NPOMbILLNEHHbIX 3MEKTPOMAarHUTHbIX Mo-
MEX NVHUM CBSI3WN npubopa ¢ JaTyvMkamu crieqyeT 3KkpaHupoBaTb. B kadecTBe 3kpaHOB MoryT GbiTb
MCMONb30BaHbl Kak crneuunanbHble kabenu ¢ aKpaHMpyLWMMY onneTkaMu, Tak U 3a3eMIeHHble CTarnb-
Hble Tpy6bl NoaxoasLero avameTpa.

BHumaHue! CoeavHeHue obLien ToukM cxembl npubopa ¢ 3a3eMieHHbIMU YacTaMU MeTanmno-
KOHCTPYKLUIA 3anpeLyaeTcs.

5.1.2.3 MNoaknioyeHue npmubopa

5.1.2.3.1 MopaknioyeHve npubopa cnedyeT BbIMOMHATL MO CXeme, npuBedeHHoW B [Npunoxe-
HuM B, cobrnitogasi npu 3TOM HUXKEUSINOXEHHYIO NOCINEA0BATENbHOCTb NPOBEAEHNS OnepaLui.

1) TMoakniYUTb NUHUKM CBA3MN «MPMBOP-AaTUMKN» K NEPBUYHBIM Npeobpa3oBaTensm.

2) TMNoakmiounTb NMHUK CBSA3M «NPUBOP-4aTunkn» K Bxogam npubopa.

3) lMoaknounTb NUHUKN HTepdenca RS-485.

4) Ha Hencnonbsyemble npu pabote npubopa namepuTenbHble BXOAbl YCTaHOBUTL MepeMbly-
KK.

5) [MpousBecTu nogknoyveHne npubopa kK UCTOYHWKY NMTaHua npubopa.

BHumaHue!

1) MopknioyaTb akTMBHbIE NpeobpasoBaTenyt C BbIXOAHLIM CUrHaNoM B BUAE MOCTOSAHHOMO Ha-
npsbkeHus (ot muHyc 50,0 go 50,0 mB mnmn ot 0 go 1,0 B) MOXHO HEMOCPEACTBEHHO K BXOAHBIM KOH-
Taktam npubopa. lMNogknioyeHne npeobpas3oBaTeneli C BbIXOAHBIM CUrHaNom B Buae Toka (ot 0 go
5,0 MA, ot 0 go 20,0 mA unu ot 4,0 o 20,0 MA) BO3MOXHO TOMbKO MOCIE YCTaHOBKU LLYHTUPYHOLLEro
pesucTopa conpoTtueneHnem 100 Om (gonyck He 6onee 0,1 %).

2) Ans 3awmThl BXOOHbIX Lienev npubopa OT BO3MOXHOIO NOBpeXAeHWs 3apsaammn CTaTuyeckoro
3MNEeKTPUYECTBA, HAKOMMNEHHOrO Ha MMHUAX CBA3N «NPUBOP-AATUNKW», Nepes NOAKMIOYEHUEM K KeMM-
HoW Konopke nNpubopa coeanMHUTENbHbIE MPOBOAA CrieayeT Ha BpeMmsi OT 1 40 2 C COeANHNTL C BUHTOM
3a3eMneHns wuTa.

5.1.2.3.2 Tlocne BLINOHEHWA YKa3aHHbIX paboT Npnbop roTos K AanbHeLLIEMY UCMOSb30BaHMIO.

5.1.3 NMopsAgok HacTporku npubopa

5.1.3.1 Mpu NMEPBOM BkntoveHun (nogave HanpsikeHUst MUTaHWs) U HaXaTuUW KnaBULLIWM «BBOA»
Ha nHaukaTope npubopa oTobpaxkaeTcst HaanNUcb «MaBHOE MEHK» (Oarnee no TekcTy obo3HayaeTcs
« [ »).

Mpu oTCyTCTBUM N306paxKeHUss Ha MHOMKATOpe HEOBXOOAMMO HACTPOUTb KOHTPACTHOCTb C MOMO-
b0 Nporpammmnpyemoro napametpa ind.C.

5.1.3.2 Hacrpoiika npubopa Ha 06BEKT NPOM3BOAUTCS B CEeAyHOLLEM NOPSAKE.

1) [pwv BHECEHWUM U3MEHEHMUI B HACTPOWKY CUCTEMbI BEHTUNALMM Npubop cnenyeT Ae3akTuBU-
poBaTb BO usbexaHne HEKOPPEKTHON paboTbl cuctembl. [Ins aToro HyXHO 3agaTtb napamet-
py IDLE 3HayeHne ON. lNocne aToro crnepyeT BHOBb NMPOU3BECTUM AKTUBM3ALMIO CUCTEMBbI
(cm. Hwxe n. 5.1.4.3).

2) Tpoussectn uHuumManusauuo npubopa (//Hactponka/lHmumanmsaums), T.e. yCTaHOBUTb
3aBoACKMe 3HaYeHUA NapameTpoB.

3) [Mpown3BecTu HACTPOIKY BXOAOB U BbIXOZOB:

— BbIOpaTb TUMbl 4AaTYMKOB, COOTBETCTBYIOLLME MOAKMIOYEHHBIM KO BXxodam npubopa B npo-
rpammupyeMom napametpe in-t (cm. MNpunoxenne E),

—  YCTaHOBWTb COCTOSIHWE BXOAOB (HOPMasibHO Pa3oMKHYTbIN/3aMKHYThIN) B napameTpe C.use,

—  BblOpaTb HYXHbIA TUM UCMONMHUTENbHBIX MEXaHU3MOB (CM. n. 3.7).

4) TMpoBeputb BXxoAbl U Bbixoabl (//HacTpoiika/TecTupoBaHue), 4Tobbl y6eamTbest B UCNpaBHO-
CTM KaXxgoro 3aleiCTBOBAHHOIO 3f1EMEHTA CUCTEMBI.
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5) 3apgaTb unu OTKOPpeKTMpoBaTb YCTaBKU TeMmrepaTypbl, rpaduk TemrnepaTtypbl obpaTHon
BOAbI, NPOTOKON obMeHa no RS-485.
6) YcrtaHoBWUTL AaTy u peanbHoe Bpemsi (cM. n. 5.2.8).

5.1.3.3 lNopspok BkntoyeHus: //Hactponka/Aktusmnsaums. MNocne atoro npmbop aBTOMaTU4ECKM
nepesarpysmTcs.

Mpubop nocne nepesarpysku HaxoauTca B pexunme «CTAPT» CTONbKO BpeMeHU, YTOObI NONy4YnTb
[OCTOBEpPHbIE AaHHbIE C aHANoroBbIX N ANCKPETHBIX AaT4nKoB. OTO Bpemsi byaeT onpeaensieTcs no
MakcumMarnbHOMy 3HadeHuto napameTpa PAU.1 13 Bcex aKTUBHbIX AUCKPETHBIX BXOAOB.
AkTVBU3MpOBaHHasi cuctema nepexoaut B pexum «[MPOMPEB». [lanee B 3aBUCUMOCTY OT COCTOSIHUS
aHarnoroBbIX U AUCKPETHBIX A4aTYMKOB Npubop nepexoanT B COOTBETCTBYOLWME pexum paboTel. Ha-
npumep, B pexum «PEFYIMIMPOBAHUE>» npu oTCyTCTBUM aBapuiiHbIX CUTyaLui.

5.1.3.4 Pexum «PEFYIIUPOBAHME» — ocHOBHOM pexum paboTbl npubopa. B atom pexume
MOXHO MpoCcMaTpuBaTh 3HAYEHUsI TemMnepaTtyp, COCTOSHNE AMCKPETHbIX BXOAOB, TEKYLLYHO MOLHOCTb
MO-perynaTopa, BXOAUTb B MEHIO, MEHSITb YCTaBKW.

Pexumbl «PEFYNIUPOBAHMUE», «TECTUPOBAHMUE» 1 «PYYHOW» B3aumouckniovaioLwme, B
[aHHbIi MOMEHT BpPeMeHU Npubop MoxeT paboTaTb TONbKO B OJHOM PeXuMe, OCTarnbHble OTKIoYe-
Hbl. Hanpumep, korga npubop Haxogutcs B pexume «PEFYJIMPOBAHME», Henb3s npou3BoanTb
TeCTUpPOBaHUE, — 3TO MOXKET MPUBECTU K BOZHUKHOBEHWIO aBapUiHbIX cuTyauuid. Mpu TectupoBaHnm
pexum «PEFYNIUPOBAHMUE>» oTknioYeH, T.e. cuctema He paboTaer.

«PYYHOW» pexum oTkniovaeTca yepes 10 MUH nocre nocrneaHero AeiicTBus onepatopa, yTo
3alWymLLaeT cucTeMy oT oLWMBOK onepaTopa 1 aBapuu, Npu 3ToM Npubop aBTOMaTUYECKU NepexoanT B
pexum «<PETYJNIMPOBAHUE».

Bxog B pexum «PYYHOWM» Bo3MOXeH TOMbKO Nocrie BBOAA Napons, NpeaoTBpaLlaloLlero He-
CaHKLMOHUPOBAHHBIN AOCTYN K U3BMEHEHWIO 3HAYEHNIN NapaMeTpOB.

BHumaHume! CnyyariHbii nepexoq B pexum «TECTUPOBAHMUME>» uvcknioyeH, ecnn cuctema ak-
TMBM3NpoOBaHa W Haxoautcs B pexume «PEFYNIMPOBAHUE». U3 pexunma «PEFYJIMPOBAHUE»
npou3seanTe aBTOHACTPONKY perynaTopos (CM. n. 5.2.4).

5.2 MporpammupoBaHue npuéopa

5.2.1 O6wue cBeaeHus

lMporpammunpoBaHne npegHasHavyeHo AN YCTaHOBKWM 3HAYEHWU NporpammupyeMbiX napameTpos
npubopa, onpeaensowmnx ero HaCTPONKy 1 paboTy B NpoLecce aKCnnyaTauum.

Mpwn nponssoacTBe npnbopa B HEro 3anunchbiBaloTCA 3aBOACKME 3HAYEHWS NapaMeTpoB.

[Monb3oBaTentb MOXET U3MEHATb 3HAYEHUS NapaMeTpPoB B COOTBETCTBUM C YCMOBUSIMU U LIeNSMK
akcnnyataumm npubopa. 3Ha4yeHns nporpaMmmmnpyeMbix napameTpoB BHOCATCS B 9HEPrOHE3aBNCUMYIO
namaTb NpUbopa 1 COXPaHATCA NPU OTKIMIOYEHUW MUTAHKS.

[MporpammunpoBaHne MOXHO NPOU3BOANTL:

—  KHOMKaMu, pacnonioXXeHHbIMW Ha N1LeBon naHenu npubopa (cm. n. 3.1);

— Ha nepcoHanbHOM KOMMbOTEPE C NMOMOLLbIO NporpaMMbl-koHdUrypatopa (cMm. n. 3.10).

[na nporpaMmmupoBaHusi ¢ NOMOLLBIO KHOMOK npegHasHadveHo «[TIABHOE MEHKO» npubopa,
CTPYKTYypa KOTOPOro rnpueeaeHa Ha pucyHke 5.1.
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5 MNoaroToBka npubopa k paboTte

PucyHok 5.1 — MNonHas cTpykTypa MeHio npubopa (cumBon ">" o6o3Ha4yaeT ypoBeHb
Mepapxum NyHKTOB MEHK, KONIMYeCTBO CUMBOJIOB NoKa3biBaeT rMyGuHy
BNIOXX@HHOCTMU AaHHOro nyHkra B cTpyktype NABHOIO MEHIO)

Mpumeuanue — Mpu BbIXOAE M3 pexuMa peaakTUpOBaHUS (U3SMEHEHUsI 3HAaYEHWUIA) NporpamMmMu-

pyemMbiX napamMmeTpoB KHOnKy [ cnenyet yoepxmeaTtb B Te4HeHue 2 C., MHa4ye KoMaHaa He BOCNPUHN-
MaeTcA.
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5.2.2 HacTpoiika usmeputesnbHbIX BXO40B

5.2.2.1 Ko Bxogam 1 - 5 B 3aBMCMMOCTU OT MX TUNa MOAKIOYAOTCA AaTuuku (cM. Tabnuuy 2.2),
yCnoBHOe 0603Ha4YeHMe 1 Ha3Ha4YeHe KOTopbIX NpuBeaeHo B Tabnuue 5.1.

Ta6bnuua 5.1 — YcnoBHble 0603Ha4YeHUs U Ha3HaYeHue JaTYnKoB

Ne Bxopa O6o3HayeHue HasHayeHue
1 Tw M3mepeHne TemnepaTypbl HAPY>KHOro Bo3ayxa
2 Tne V3mepeHue TeMmnepaTypbl NPUTOYHOIO BO3AyXxa
3 Tos N3mepeHne TemnepaTtypbl o6paTHoi Boabl
4 Tk M3mepeHne TemnepaTypbl B NOMELLEHUN
5 Tg M3mepeHne TemnepaTtypbl 4ONOMHUTENBHOIO AaTynka
6 Dna [aTymk nonoxeHuns 3aaBvxku (Mpu HeobxoaMMocTH)
7 Oen [aTynk BNaxHOCTW B NoOMeLLEeHNM (Npy HeOBXOAMMOCTH)

Bxogbl 1 - 5 ABNst0TCA yHMBEPCAnbHLIMU U K HUM B NMPOU3BOSIbHON KOMBUHaLMKM MOryT BbIiTb NoA-
KrnoYveHbl Nniobble 13 NepBrYHbIX NpeobpasoBaTtenel (4aT4YMKoB) NPpUMBEAEHHbIX B Tabnuue 2.2.

Bxog 6 — yHuBepcanbHbIf, NpefHasHa4YeH Ans NoAKMoYeHNs AaTumnka NONoXeHNUs 3aaBUxKKM [ns
C PE3VCTVBHBIM UINW TOKOBbLIM BbIXOAOM, NPY 3TOM HeobX0oAMMO MOAKMTIOYEHNE BHELLHEro pes3ncTopa.
Oatunk nonoxeHuss K3P ucnonb3yeTtcss npu HeobxoAMMOCTM, 3TO O3Ha4yaeT, 4To npubop MoxeT
ynpaBnstb K3P 1 6e3 Hero. Mopsigok npoBeaeHUsi IOCTUPOBKM AaTYMKOB NOMOXEHUS 3aABWDKKA Npu-
BeaeH B lMpunoxenun .

Bxop 7 npepHasHadeH Ans nogKMHYEHWs AaTynka BraXHOCTU [y, ¢ TOKOBbIM BbixogoM. OH
MMeeT BCTPOEHHbIN pe3nctop conpotusneHnem100 Om.

5.2.2.2 Kaxabli kaHan umeeT ABa He3aBUCKMbIX LMpoBbIX unbTpa, npegHa3HaYeHHbIX Ans
NoAaBreHNs1 BHELLHUX MOMEX W ynpaBnsieMbix napametpamu in.Fd (NOCTOsiIHHasi BPeMEHWU Criaxwu-
BawlLero puneTpa) 1 in.FG (nonoca nponyckaHus punsTtpa).

MapameTpbl UnpPoBLIX HUNLTPOB 3a4alTCA NPU NepBOHAYanbHOW HacTporike Npubopa.

5.2.2.3 lNpu obpbiBe TepMonapbl UM KOPOTKOM 3aMblkaHUKM TepmonpeobpasoBaTtenei conpo-
TUBMEHUS], TOKOBbIX AaTYMKOB MO6OM NHUK, coeanHsoLen Npubop ¢ 4aTYMKOM, a Takke Npu nsme-
peHun Temnepatyp 6onbwmx 205 °C npoucxoauT nepexos CUCTEMbl B aBapUMHBIN MW OEXYPHbINA
PEXUM 1 COOTBETCTBYIOLLAsA MHOPMaLns oTobpaxaeTcst (Ha akpaHe nmbo B ceTn).

5.2.2.4 [na HacTpoWku BXoda crneayeT BOUTM B NyHKT MeHio //HacTpowka/ MapamMeTpbi/Bxoabl
aHanoroBble/.

Mopsinok HacTPOKM aHanoroBbIX BXOAOB NpeAcTaBreH Ha pucyHke 5.2.
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PucyHok 5.2 — Mopsaaok HaCTPOWKN aHaNoroBbiX BXOAOB

-
(BbIOOpP HOMEpa, TMNA, 3Ha4YeHUA NnapameTpa — NPOM3BOAUTbL KHONKamMu B u @;
CUMBON «<» 0603Ha4YaeT M3MeHsieMoe none)

5.2.2.5 Kaxgpli TN gaTynka umeeT onpeaeneHHbli Habop napameTpoB, CBA3aHHbLIX C 0COGEH-
HOCTSIMM ero paboThbl.

[Onsa ynobcTBa No yMONYaHUo BbICTABISIIOTCS 3aBOACKUE 3HAYEHWS!, COOTBETCTBYOLLME Onpese-
NeHHOMY TVny AaTyvka.

Mpu Heo6Xx0AUMOCTH 3HAYEHUS 3TUX NapaMeTPOB MOXHO U3MeHNATb (Tabnuua 5.2).

Tabnuua 5.2 — NMNapameTpbl AaTYNKOB

O6Go3HayeHue Ha3BaHue napameTpa HdonycTumeble
napameTpa 3HayYeHus
in.Fd MocTosiHHasa Bpemenn HY-dunbTpa ot 0 go 1800
in.FG [Monoca nponyckaHusl NMMKOBOIo unbTpa ot 0 o 9999
itrL lMepuog onpoca gaTyuka o1 0.1 10 30.0cC
in.SH Kannbposka Hyns oT MuHyc 999 o 9999
in.SL Kanun6poska Lukanbl or09001.1
Ain.L HwxHee 3HauyeHne nokasaHuii TOKOBbIX AaT- OoT MuHyc 999 o 9999
Y/KOB
Ain.H BepxHee 3HayeHne nokasaHuii TOKOBbIX oT MuHyc 999 go 9999
[aTyvKoB
dt Homep gartymka ot 1008
in-t Twvin patymka ot 1008

CooTBEeTCTBUE KOAA U YCIIOBHOrO 0003Ha4YeHNs TUNy aartyvka npyueeaeHo B MNpunoxerun XK.
5.2.2.6 CoBur gecaTnyHon Touku. MNpy M3MEHEHMM 3HaYeHUs napameTpa KHOMKaMu U OecsATud-
Hasi Touka He MEHSIET CBOErO MOMOXEHWS!, YTO OrpaHNYMBaET MakCUMaribHoe 3HayeHue napameTpa.
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Hanpumep, Ha LIN2 oToGpaxaeTcs 3HaveHue «8.974x». Mpu HaxaTum kHonok u Byaet npoucxoauTtb
M3MEHEHWE 3HaYeHUs, HauuHasi C NocneaHero paspsaa:

«8.974» = «8.975» — «8.976» —> ...

MakcumanbHoe 3HaveHue, KOTopoe MOXHO YCTaHOBUTL Ha LIN2 — «9.999x».

[nsa BBoAa 6onbluero uncna HeO6XoAMMO CABUHYTb OECATUYHYIO TOUKY.

[nsa coBura 4ecsaTUYHON TOYKKU:

— [o Havyana pegakTupoBaHusi 3HayeHus (T. e. korga Ha LIl muraet umsa napamertpa) — Ha-

ey
XaTb U yaepK1BaThb KHOMKY [,
Yepes HEKOTOpPOE BpeMst HA4YHETCA LUKIMYECKUIA COBUM BNPaABO AECATUYHON TOYKM Ha LIN2:

«8.974» — «89.74» — «897.4» — «8974» — «8.974» —» ...

- Joxpatbcs MOMeHTa, Korga AecsiTUYHasi To4ka YCTAHOBUTCS B HYXXHOE MONIOXEHWe,
N OTMYCTUTb KHOMKY. Tenepb MOXHO OTPEAAKTUPOBAaTb 3HAaYEHUE NapaMeTpa.

5.2.3 HacTpoiika AucKpeTHbIX BXO4OB

YT06bl NU3MEHUTL HACTPOWKN AOMNOMNHUTENbHBLIX AUCKPETHBIX BXOA0B HEOOXOAMMO BbIOpaTh NMyHKT
MeHto //HacTporika/llapameTpbl/Bxoabl ANCKPETHbIE.

MeHss 3HaueHue napameTpa d.inp BbibpaTe HomMep [uckpeTHoro Bxoga ot 1 o 6.

C nomoLbto napameTtpa C.Use HacTpouTb norvky paboTbl Bxoda: Open — Ha 3aMblkaHue, close —
Ha pa3mblkaHue, off — He ncnonb3yetcs. B napametpax PAU.1 n PAU.O 3agatoTcs COOTBETCTBEHHO
BpeMs 3a0€ePXKKM 1 BbIKIIOYEHUSA AaTymKa B CEKyHOaX.

5.2.4 ABToHacTtpouka NMNO-perynsatopoB

5.2.4.1 O6wme cBeaeHUs

B kayecTBe OCHOBHOW HacCTpPOWKM pPeKOMEHAYeTCH WCMOMb30BaTb CUHYCOMAAmNbHYIO HacTPOWKY,
Tak kak oHa obecneuyMBaeT MraBHOE W3MEHEHWE PErynupyemon BenuyuHbl U obrnagaeTt nydwen no
cpaBHeHuto ¢ AP® n A3B nomexoycTon4MBOCTbIO.
BapuaHTtbl AP® 1 A3B c Bo3byxaeHnemM aBTokonebaHuii B KOHTYpe perynmpoBaHus siBnsitoTcs bonee
YyBCTBUTESBbHLIMM K BO3MYLLIEHWSAM. VX MOXXHO MCnomnb3oBaTh B TEX CNyyasix, Koraa npuMeHeHne
CUHYCOMAANbHON HAaCTPONKM HEBO3MOXHO U3-3a HEYCTONYMBOCTU CUCTEMbI PErYNMPOBaHus. ABTOHA-
CTpOIiKa NPOU3BOANTCA ANIA KaXKA0ro KaHana U3MepeHns B OTAENbHOCTH.

5.2.4.2 MNopsinok aBTOHAaCTPONKN ANA TPEXNO3ULIMOHHOIO NCMONHUTENBLHOIO MeXaHu3ma
(3apBUXKKM)

5.2.4.2.1 lMpepBaputenbHas HacTpoka NPOU3BOAMTCS B CriedyHoLLeM NopsaKe:

1) CkoHdurypmpoBaTtb Npubop B COOTBETCTBMM C MOAKMIOYAEMbIMM K HEMY AaTyMKaMu U UC-
NOSTHUTENBHLIMU MEXaHU3MaMW.

[MapameTpbl aBTOHaAcCTpPoOViKM HEOBXoAMMO ycTaHoBUTL Anst BToporo (CHAN 2) n TpeTbero
(CHAnN 3) kaHanoBs, COOTBETCTBYIOLLMX KaHanaMm perynmpoBaHnst NPUTOYHOro BO3ayxa u 06-
paTHOW BOAbI.

2) C nowmouwpblo nporpammbl  koHdurypatopa ((06. Perynsitopbl / Perynsatop NeX
/ABTOHacTporika perynsatopa / lMapameTpbl HacTpPOWKW), UM 4Yepe3 MeH npubopa
(//MACTPOMKW/NAPAMETPbI/AHP perynsatopa) yCTaHOBUTL 3HaueHus napameTpa YO
OTOT napameTp ykasblBaeT MOLIHOCTb B %, BblgaBaemyio Ha VM npu 3anycke pexvma
npeaBapuTENbHON HACTPOMKN.

3) YcraHoBWTb 3HaveHuUsi napameTpa «MakcumanbHoe AonycTuMoe OTKIoHeHue» Ydop, aToT
napamMeTp U3MepsSeTcs B eAuHULax peryrnmpyemMol BENMYMHbLI U 3adaeT amMnnuTyay ee Ko-
nebaHun.

YCTaHOBWTb TN UCMONHUTENBHOIO YCTPONCTBA B NapameTpe R.el — « Tpexno3vumoHHbIN»
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YCTaHOBUTL BpeMs MOMHOr0 XoAa WCMOMHUTENbHOTO MexaHu3ma M3 OJHOro KpawHero no-
noxeHus B apyroe B napametpe t.val, B cekyHpax.

YCcTaHOBUTbL 3HaYeHVe napameTpa «4onycTMMoe OTKIIOHeHUe MOoLLHOCTW» Ptol, 3apatoLero
OTKIMOHEHWe MOLLHOCTU B MPOLIEHTaX OT YCTAHOBMBLLETOCHA 3HAYEeHUS.

PexomeHgyembii nHtepan ot 5 oo 10 %. MeHbllee 3HaveHue crnegyeT ycTaHaBnuBaTb
npy OTCYTCTBUM B NPOLIECCE HACTPOWKM BO3MYLLAIOLWMX BO3AENCTBUIA HA OOBLEKT nnn npu
Hanu4uy orpaHNYeHniA Ha yCrnoBums aKCnnyaTauum oobekTa.

Onepauun, BbINOMHseMble C NPMOGOPOM Ha ObbEKTE:

1)

2)

3)

4)

< o < (s
3antu B nyHKT MeHio // HacTtpomka / ABToHacTpomka. KHonkamu @ " @ BblOpaTh KaHan

[ on
perynpoBaHuUs U NOATBEPAUTL BLIBOP HaXaTMEM KHOMKM [,
3apaTthb xxenaeMoe 3HadeHue HavanbHoOW BbIXOAHOW MoLwHocTu U, noaTBepAUTb BbiGOp Ha-

fd
XaTueM KHOMKK @
Habniogatb 3a NpoLeccoM M3MeHeHUs1 perynupyemMon BeNnYnHbl 1 BbIXOAHOMO CUrHana pe-
rynstopa no uudpoBomy uHaukatopy. [pu atom npubop AormkeH pabotaTtb B pexume
OBYXMO3MLMOHHOIO perynMpoBaHus C NepekrniodeHneM BbIXOAHOrO CurHana perynsitopa
Mexay MakCUManbHbIM Prax = PsiaptPiol I MUHUMANbHBIM Prin = Psiap - Piol YPOBHAMM.
Pstab — 3Ha4YeHVE BbIXOOHOTO CUrHama perynsaropa, npy KoTopom 6bin 3anyLleH npowecc aBs-
TOHACTPOWKMN.
LNoxpaTtbes 3aslg;&ueHm| HaCTPOWIKK, Ha YTO yKaxeT cooblieHne «done» Ha uHaukaTope, u
-

HaXkaTb KHOMKY '@' [Mpubop BO3BpaTUTCH B TOT PEXMM, M3 KOTOPOro Gbina 3anyLleHa aBTo-

HacTpolka.

5.2.4.3 Nopsapok aBTOHACTPOMKK AnsA AByxno3uunoHHoro UM (LLAM)
5.2.4.3.1 TNpenBapuTenbHas HacTpoirka NPOM3BOAMTCS B CrieaytoLeM nopsiake.

1)

2)

3)

CkoHdpurypupoBatb npubop B COOTBETCTBMU C MOAKMIOHAEMBIMU K HEMY AaTyuKamu 1 uc-
NOMHUTENBHBIMU MEXaHU3MaMMm.

[MapameTpbl aBTOHACTpOWkK Heobxoaumo yctaHoBuTb Ans BTororo (CHAN 2) u Tpetbero
(CHAN 3) kaHana, coOTBETCTBYIOLLE KaHanam perynvpoBaHus MPUTOYHOTO BO3dyxa M 06-
paTHOW Boabl.

C nomolbo nporpammbl koHdpurypatopa ((06. Perynsatopbl / Perynatop NeX / ABToHa-
cTponka perynsatopa / [lapameTpbl HacTPOWKM), uNM uyepe3 MeHw npubopa
(// HACTPOUKU/MAPAMETPbLI/AHP perynatopa) ycTaHOBWTb 3HauyeHuss napameTpa YO
OTOT napameTp ykasbiBaeT MOLHOCTb B %, BblgaBaemyio Ha WM npu 3anycke pexuma
npeLBapuUTENbHON HAaCTPOMKM.

YCTaHOoBWTb TUM UCMOMHUTENBHOMO YCTPOMCTBA B napameTpe R.el — «AByXMNO3ULIMOHHBI».

OI'IepaLlVIVI, BbIMOJIHAEMble Ha obbekTe:

1)

2)

3)

- - o [
3aiiTn B NyHKT MeHo //Hactpoika/ABToHacTporika. KHonkamum @ 7] @ BblOpaTh KaHan pe-

=
rynupoBaHns 1 NOATBEPANTL BbIGOP HaxaTnem KHOMKK @

HabnioaaTb 3a NpoLECCOM M3MEHEHWS PerynMpyemoi BeNMYMHbl U BbIXOOHOTO CUrHana pe-
rynstopa no uudposomy uHaukatopy. [pu atom npubop AomkeH pabotaTtb B pexumMe
OBYXMO3ULMOHHOIO PerynupoBaHnsa C MepeknioYeHnemM BbIXOOHOIO curHana perynsrtopa
Mexagy MakcumarsnbHbIM Prax = 100 % 1 MUHUManbHBbIM Prin = 0 % ypoBHAMN.

HoxaaTbCa 3aBepLUeHVs HacTPOWKW, Ha YTO ykaxeT coobueHne «done» Ha uHAuKaTope,

e}
1 HaxaTb kHOMKy (“%. MpuBop BO3BpalLAeTcs B TOT PEXUM, M3 KOTOPOro Gbina 3anylieHa
aBTOHACTpOMKa.
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5 MNoaroToBka npubopa k paboTte

5.2.4.4 Unaukaums napamMeTpoB HaCTPOMUKUN

Bo Bpems npoBefeHUst HACTPOMKM HaxaTueM KHOMKK @ [P sosmoxo Npon3BOANTL CMEHY
oTOBpaXeHWs TeKyLLMX NapameTpoB:

—  nomnocskl NponopuuoHaneHocTu perynsatopa Pb [ea/%];

—  MOCTOSIHHOW MHTerpvpoBaHus ti [c];

— moayns sektopa KYX 3aMKHYTOM CMCTEMbI B OKPECTHOCTU PE30HAHCHOW 4acToTbl ANS TeKy-
LUMX HACTpOeK perynstopa rS;

—  @a3bl BekTopa KUX GS [rpag];

—  cpefHeKBagpaTU4HOro OTKMOHeHWsA moaynsa Bektopa KYX no nn pacyeTHsiM nepuogam dS
(NN — KONMYECTBO pacyeTHbIX NEPMOAOB).

5.2.4.5 OcTaHOBKa aBTOHaCTPOMKMN

[ns npepbiBaHWs NpoLecca HAacTPOWKW CrieayeT HaxaTb KHOMKY @ Ha uHgukaTope nosiBuTcs
Hagnucb «HALT» — 3anpoc Ha noaTBepXaeHve Bbixoga. HaxkmuTe KHOMKy Ans noaTBEpXKAeHWs, Uiu

femy
KHOMKY {m-‘} — Ana OTMEeHbl onepauunn. ,uJ'IFI npocMOTpa TeKyLKX napamMmeTpoB No pyrnmMm KaHanam cne-

OyeT HaxaTb KHOMKy (€%, Ha nHgukatope nosButcs Haanuck «HIDE», NOATBEPAUTb HaxaTmem [,
NPOLECC aBTOHACTPOMKY MPW 3TOM He OCTaHaBNMBAETCs. BepHyTbCA B PEXUM aBTOHACTPOKM MOXHO

OQHOBPEMEHHbIM HaXXaTheM KHOMOK I@ n @

5.2.5 3apaHue yctaBoK TemnepaTtyp

MN3MeHUTb yCTaBKM MOXHO C MOMOLLIbIO MEHIO «BbICTpbI 4OCTYN», NpeAHa3HavYeHHoe Anst GbicT-
poro AocTyna k napameTpam, Haubornee 4acTo U3MEHsiEMbIM Monb3oBaTeneM. OTo caenaHo ans yn-
poLLEeHNs NpoLeaypbl BHECEHWUS U3MEHEHWIA.

5.2.6 HacTpoiika MK

M3meHeHne ceTeBbix MapaMeTpoB NpMbopa MOXHO NPOU3BOAUTL HE TOMLKO C NepeaHen naHenu,
HO ¥ U3 mporpaMmbl-koHdurypaTopa. eped CMeHoOWM ceTeBblX HAcTPOek HeobXOAMMO YCTaHOBUTb
CBS3b MPOrpaMmbl ¢ NPUBOPOM Ha CTapbiX CETEBbLIX HACTPOKaX.

CMmeHa ceTeBbIX HacTpoek npoussoauTcsa B Aepese «[lapameTpel npubopa | CeTeBble napameT-
pbl npubopa». N3MeHeHHble ceTeBble NapameTpbl MOMEeYeHbl 3eMéHbIM WPUATOM, Mocne ux 3anncu B
npmbop WpUMT CTaHOBUTCA YEPHbLIM. [10 Tex Nop, NOKa M3MEHEHHbIE NapameTpbl He ByayT 3anucaHbl,
npubop npogomkaet paboTaTb C NPEXHUMU CETEBLIMU HACTPONKaAMMU.

Mocne 3anucu B npubop nameHeHHbIx CeTeBbix napameTpos npubopa KoHdurypatop npubopa
aBTOMaTu4Yeckv npeanaraeT cMeHnTb CeTeBble NapameTpbl NPorpammbl.

Mpwn HeycToM4MBON CBS3M C NPMOOPOM (Ha 3TO yKasblBalOT YacTble coobLieHns 06 owwmbkax npu
YTEHWM UMK 3anncu napameTpoB) Heo6XxoAuMMO nonpoboBaTb U3MEHUTL CKOPOCTb 0OMeHa AaHHBIMU.
Hanpumep, Ha «meaneHHbix» K, ecnu ckopocTb coctaBnsana 9600 6uTt/c, cnegyet nonpoboBaTb
ycTaHoBUTbL ckopocTb 38400 unn 57600 6uT/c.

CeTeBble NnapameTpbl NporpaMmMbl 3a4aloTcsi B Aepese: «lapameTpbl komnbioTepa | CeTeBble
napameTpbl NPOrpammbI».

Mocne 3apaHus CeTeBbix NapameTpoB MporpaMMbl HEOBXOAMMO NPOBEPUTL Hanuune CBA3WN C
npubopom, cuntae ero ums. [Ana atoro Hago B [Mporpamme-koHdUrypaTope BblOpaTe MyHKT MEHI0
/INpoBepuTb cBA3b ¢ Npubopom (rev, dev). AHanorMyHasa npoueaypa BbIMOMNHAETCS NpU HaXaTum
KHorku «[poBepka» nocne 3anycka MNporpammel-koHdUrypaTtopa.

Ecnu npounsowna owmnbka cunTbIBaHWS, crieqyeT NpoBepUTb NPaBUbHOCTb YCTAHOBKU CETeBbIX
napameTpoB Nporpammbl, COOTBETCTBME MX CeTeBbIM HacTpoikam npubopa, NpaBuIbHOCTb MOAKIHO-
YeHus npubopa k komnbloTepy Yepes agantep OBEH AC3-M.

M3meHeHne ceTeBbIX HAaCTPOEK NporpamMmmMbl MOXeT NoTpeboBaTbCs Npu ofHOBPEeMeHHON paboTe
C Heckonbkumu npubopamu B ceTu. [pyn 3TOM HaAO Y4ecTb, YTO OHW AOSKHbI OTIMYATBHCS TOMbKO
Ba3oBbivy ceTeBbIMM agpecamu (napameTp Addr), a ocTanbHble ceTeBble MapameTpbl AOMMKHbI ObITb
0VHaKOBbLIMM.
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5 MNoaroToBka npubopa k paboTte

5.2.7 3agaHue rpadmka TeMnepaTtypbl 06paTHON BOAbI M MPUTOYHOrO BO3ayxa

B npubope yctaBka TemnepaTtypbl 06paTHON BOAbLI M NPUTOYHOrO BO3AyXa MOXeT ObiTb 3adaHa
yHKLMEN OT OPYron NepemMeHHoNn ¢ nomoLbto rpadmka. [padmk TemnepaTypbl 06paTHON BOAbI MOX-
HO 3a4aTh Kak C MOMOLLbI0 KHOMOK Ha NULEBOW MaHenu npubopa, Tak 1 nporpaMmMbl-KoOHdUrypaTopa.
"padhuk KoppeKkLMn NPUTOHHOTO BO3ayxa 3aAaeTcs TONbKO C MOMOLLbIO MPOrpaMmbl-koHgurypatopa.

5.2.7.1 O6wue cBegeHus

[ns 3agaHus rpaduka obpaTHon Boabl HE0GX0AMMO BONTM B MeHio //HacTpoika /MapameTpbl/
Fpacdmkn.

padmk MoxHO 3agaTh He bonee yem aecaTbio (10) Toukamu [MUHUMaNbHOE KONMMYECTBO TOYEK —
Ase (2)].

Hanpumep, rpaduk, npuBegeHHbI Ha pucyHke 5.4, 3agaeTcs NATb0 TOYKaMMU.

MpumeyaHune — Ha rpachuke He JOMKHO BbITb MeHee 2 Touek. [pu HacTpolike Nnpubopa Heo6Xxo-
OvMMo 3afaTb koopAuHaThl rpaduka, ncxoas us TpebosaHuii Bawen TennocHabxatoLen KoMnaHmu.

Y[Tos] 3

() (+)

e 4 » o

1 4 5
X[Tre]

PucyHok 5.4 — NMpumep rpacduka TemnepaTtypbl o6paTHON BoAbI

N

padmk Nel vcnonb3yeTcs ANSA Koppekuun yctaBku obpaTHom BoAbl, rpadmk Ne2 mMoxeT ObiTb
Mcnonb30BaH AN KOPPEeKLMM yCTaBKu TemnepaTypbl NPUTOYHOTO BO3AyXa.

B cBsi3n ¢ Tem, 4TO rpadvk onpeaenseT MateMaTUyeckylo YHKUMIO (O/HOMY 3Ha4YeHUIo apry-
MeHTa COOTBETCTBYET OAHO 3HaveHue (hyHKLMMU), NporpaMma He JoMnyckaeT HapyLlleHust nopsiaka
cnepoBaHust Todek oTHocuTenbHo ocn X (1, 2, 3,...), T.e. 3HayeHne X B T. 3 He MOXeT OblTb MeHbLUe
3HayeHus X B T. 2. MNpu nonbiTke OWNGOYHOrO BBOAA 3aJaBaeMble TOYKM aBTOMAaTUYECKU nepeHyme-
poBbiBatoTCA (Mo Bo3pactaHuto 3HaveHus X). MNpu nameHeHnm koopamHatel X nporpaMma aBTomaTu-
YeCKn MeHsieT HOMep TOYKM, ecrnun 3HaveHne X B 9TOW TOYKe NpeBblllaeT 3HaveHne X B TOYke, BBe-
[EHHOW paHee.

OnucaHue akpaHHOW hOpMblI:

Tos = 38.0 *C [Y] Homep Touku

Tus =-50.0 *C [X] Homep rpacuka (1)
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5 MNoaroToBka npubopa k paboTte

5.2.7.2 Jo6aBneHne To4Ykn

[ins KoppeKkTMpoBky rpadvka unu o6aBneHNst B HEro TOUKM HYXHO YCTaHOBUTL yKasaTenb «<<»
Ha TOYKy, mocne KoTopow cregyeT gobaBuTb HOBY. [lanee BbIMONHWUTL onepauun r) — x) (CM. Ha

[
pucyHke 5.5). 3aTem HaxaTb KHOTKY [{"”5 YTOBbI KypCOp «<» BCTasn HaNpoTUB 3Ha4yeHus X.
Ecnv rpadvk He 3agaH, crieqyeT BbINOMHUTL onepaumni, NpUBeAeHHbIE Ha PUCYHKe 5.5.

PucyHok 5.5 — Mopsgok aeicTBuin npu go6aeneHnn Toukn rpadmka
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5 MNoaroToBka npubopa k paboTte

5.2.7.3 YaaneHune To4Ku

Mpw KoppeKTnpoBKe rpadmka YacTo HEO6XOAMMO yAanuTb BeibpaHHy TOYKY rpaduka.
[ns aTOro He06X0AMMO BLINONHUTL CeayloLmMe AENCTBUS:

1)  BoiiTu B NYHKT MEHI0 //HacTtpouka/llapameTpbl/Fpaduku.

2) Haxatb KHOI'IKy[ @ ans Bblbopa HyXHOM TOYKK ( Kypcop «<<» [OIKeH OblTb HANPOTUB HO-
Mepa To4kM). 3aTem — BbINONHUTL OMnepauum, NpYBeAeHHbIE Ha Ha pucyHke 5.6.

PucyHok 5.6 — Mopagok AedcTBUN Npu yaaneHMn Touku rpadmka

2) Ecnwn Ha gucnnee npubopa nosiBunack cnegyowlasi akpaHHasa dopma:

TO AeiCTBUA BbINONHEHbI BEPHO. Nocne aToro B cnucke Ha O[JHY TOYKY CTaHET MeHbLLe.
Takum oGpaaoM MOXHO yaannTb BCE TOYKU rpacbvn(a.

5.2.7.4 U3meHeHue rpachuka

M3MeHUTb KoopanHaThl TOYKM Hemnb3s. Ee MOXHO yoanutb, a NnOTOM nobasutb HOBYIO C HYXXHbIMU
koopanHatamu. [insg atoro Heo6XoaUMO BbINOMHUTD onepauun, NnpuBefEeHHbIE Ha Ha pUCYHKe 5.7.

PucyHok 5.7 — Nopsapnok AecTBUM NpU yaaneHUn ToUku rpaduka
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5 MNoaroToBka npubopa k paboTte

5.2.7.5 3agaHue rpadmka o6paTHOM BoAbl C NOMOLLLIO NPOrpaMMbI-KOH(UrypaTopa

padhuk B KOH(MrypaTope MOXHO 3aZaTb Kak C MOMOLLbIO AepeBa NnapameTpoB npudopa, Tak u
MCMonb3ys MEHIO.

[nsa 3apaHnsa rpadyka ¢ NOMOLLBI MEHK HYXXKHO BbINOSHUTL crieaytolime AencTBus (CM. pucy-
HOkK 5.8).

1) Bbibpatb nyHKT «[Mpubop | Fpadmkm yctasku | Mpacuk Nel» rnaBHOro MeHto.

PucyHok 5.8 — Bupa okHa nporpammbl-KoHdUrypatopa
npu 3agaHuu rpadmka ¢ NOMOLbI MeHIo

2) TMosiBUTCSt OKHO (PUCYHOK 5.9), B KOTOPOM MOXHIO M3MEHUTb KOOPAMHATLI rPadInKOB.

Ipamur. roppesund ycrasew M1 | %]
Toagw NE1 | BX0A rpadwica;
Iawncmram N2L EI
60.00 YMCND Y3NOELE: TOHEK rpadrka;
5
Yanosue Touen rpadira;
Nl x | v =
1 50,000 38.000
2 -25.000 38.000
14.000 B0.000
4, 8000 38.000
B 20000 36.000
: v
38,000 -~~~ = 4 | »
~50.000 20.00 [ ] o I

PucyHok 5.9 — Bua okHa 3agaHus napameTpoB rpacduka o6paTtHou BoAbl
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5.2.7.6 3apaHue rpacduka Ne2

"padpuk Ne2 — aT0 rpadhmk KoppeKLmmn 3aBUCUMOCTU T, OT Toms. 3a4AETCA 3TOT rPadhpuk TOMLKO C
NOMOLLbIO MPOorpammbl-koHduUrypaTtopa (CM. pucyHok 5.10).

"padmk cTpomTCa Mo ABYM ToYKaM, KOOPANHATLI KOTOPbIX 3a4at0TCsA Nonb3oBaTenem.

AnroputM nNporpaMmmmnpoBaHns criegyoLmi.

1)

2)

KonunuectBo o6bekToB B KaHane napametp n.Obj  u3aMeHuTb Ha 4 (ecnu ucnonb3yeTcs
OAMH AaT4MK KOMHaTHOWM TemnepaTtypbl) Unu Ha 5 (ecnun ncnonb3yeTcs 2 AaTyuka).
MapameTpy or.sp Ans ycTtaBok Ha warax 3 u 9 3agaTb 3Ha4YeHWe, paBHOe ycTaBka + rpa-
pumk Ne2

B rpacduke Ne2 konuyecTBo Toyek pasHo O;

3apanTe KOOpAMHATLI TOYEK;

YKaxuTe KONM4YecTBO TOYEK PaBHbIM 2;

Ykaxute BxogHow rpadmk selumcnutens Ne4;

Bblumncnutenu —> Bbluucnutens Ne4;

B napameTpe in-t 3aganTe 3HavyeHve [aTyuk;

MapameTpy in. 3agaeTcs 3HaveHue 4;

MapameTpy CAL.t 3agaeTcsa 3HaveHue NoBTOpUTENDb

PucyHok 5.10 — Bupa okHa nporpammbi-KkoHdUrypaTopa npu 3agaHumn BblYUCnuTens
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5.2.8 YcTaHOBKa fAaTbl U BpeMeHuU

[na yctaHoBKM pJdaTbl W BpemMeHu cnepyeT BbiOpaTb MyHKT MeHio //FnaBHoe Me-
Hio/HacTpowka/dara u Bpemsa. Ha undpoBom nHgrnkatope otobpasuTcs cnegyioLlee:

Yucno—Mecsau-lfop Yac:MuHyThI
[ns n3MeHeHns AaTbl U BPEMEHWU HYXHO NOCNeoBaTeslbHO ycTaHaBNMBaTh Kypcop (*) nog Kax-

P f_‘\ =

(amer) (% (amr) @
AblM N3MEeHAeMbIM Nonem U UCnonb3ys KOMOUHALMIO KHOMOK . + ¥ ynun . + COOTBETCTBEH-
HO yBenn4neaTtb UM yMeHbLUaTb 3Ha4YeHne B nopsaake, M306pa)KeHHOM Ha pucyHke 5.11.

PucyHok 5.11 — NopsAAoK AeNCTBUIA NPU yCTaHOBKe AaTbl U BpeMeHu

C aToro MomeHTa Yackl 6yayT paboTaTte Aaxe Korga npuGop BbiKMtoueH (MpU ycrnoBumM YTo ycTa-
HOBIeHa M He paspsbkeHa baTapevika). MNpu 3ameHe GaTapenkun BO3MOXEH COPOC 3HAYEHMUN, PEKO-
MeHAyeTCs NOBTOPUTbL NpoLeaypy YCTaHOBKM AaTbl U BPEMEHW.

5.2.9 3anyck cucTeMbl BEHTUNALUM (aKTUBU3MPOBaHUe)

MawwuHa CoctosiHus (MC) ynpaBnsieT norukoit pabotbl npubopa (T.e. nepexon B pexum paboThbl,
COOTBETCTBYIOLLUIA TEKyLLEeMY COCTOSIHMIO cucteMbl). [Ang ynpaesneHus MC npegycMoTpeH napameTp
idle — «Pexum oxupganusa». o ymonyaHuio npubop MMeeT 3aBOACKOE 3HaveHne napametpa idle =
ON (cocTosiHMe oxupaHus). OTo o3HayaeT, YTo mMawmHa CocTosHMA nNpubopa HeakTUBHA, U NpMBop
HaxoAMTCsl B HEAKTUBHOM COCTOSIHWMM, MpeAHasHaYeHHOM Ans NpoBeAeHUst PasfyHbIX HacTpoek U
NpoBepoK PyHKLMOHANBbHBIX 3NeMeHToB npubopa.

Ha 3akniountensHom aTane HacTpolku npubopa Ana nepesoda cMcTeMbl B akTMBHOE (paboyee)
cocTtosiHue Heobxogumo ero AkTuMBM3WpoBaTb. [N 3TOro HyXHO BbIOpaTb MYHKT MEHI0
//HacTpowka/AkTuBusnposartb. [1pu atom napameTp idle = OFF (cuctema akTuBHa).

Mocne atoro npubop nepexoanT B pexum «MPOMPEB», 3aTem B pexum, COOTBETCTBYIOLLMIA Te-
KyLLIeMy COCTOSIHMIO cucTeMbl. [pn 3aToM B MeHto «HacTponka» nyHkTbl «MHuumanu3aumsa» n «Tectu-
poBaHue» He oTobpaxaloTca BO n3bexaHne HeCaHKLIMOHMPOBAHHOMO 3amnycka 3TUX NpoLeayp.

Mpn n3mMeHeHUn koHMUrypaLum cucTeMbl BEHTUNALMN HE0OX0AMMO Ae3aKTMBMpOBaTh Npubop.
[Ons aToro B nMyHKTe MeHio «//Hactponka/MalunHa COCTOSHMA HeobXO0OUMO YCTaHOBWUTbL 3HaYeHue
napameTtpa idle = ON (cocTosiHue oxuaaHus).

Mpu nepeBoge npubopa B pexunMm oxuaaHus yepes naHenb, BonTn Hactpouka //MapameTpsbl //
CnyxebHble 1 yCTaHOBUTbL 3Ha4YeHue napametpa idle B nonoxeHne «ON».
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6 Okcnnyatauusa npubopa
6.1 BknroyeHne npubopa

Mocne BknNoYeHUst Nnpubopa B CeTb B TEYEHME HECKOMNbKUX CEKYHA NMPOUCXOAUT MHULManu3aumus
OaHHbIX, Ha MHAMKaTope oTobpaxaeTcst Ha3BaHue npubopa v Bepcust MporpaMMHOro obecneyeHus.
Mocne atoro npubop nepexoauT B pexum «CTAPT» (0603HayeHns pexumoB paboTtbl npubopa npu-
BeJeHbl Bbille B Tabnuue 4.1).

Mpw nepBom BkntoueHun npubop byaet octaBaTbes B pexkxume «CTAPT» oo MomeHTa AKTMBU3a-
umn. Ecnv npnbop aktnemsnpoBaH, To nocne pexuma «CTAPT» oH nepeinget B pexum «MPOMPEB>,
a 3aTeM nocrne onpoca COCTOSHUS AaTYMKOB NepenaeT B pPexyM, COOTBETCTBYHOLLMIA TEKYLLEMY NoKa-
3aHUI0 JaTYMKOB.

6.2 MeHo «BbICTpbIN gocTyn»

Ons ynoGcTea akcnnyaTauuu v ynpoLleHUs npouenypbl BHECEHUS U3MEHEeHUI B napameTphbl
npvbopa CRyXuT MeHo «BbICTpbIN 4OCTYN», NpeacTaBneHHoe B Tabnuue 6.1. [JononHUTenbsHo B npu-
Bope npeaycMoTpeHa BO3MOXXHOCTb BbI30Ba 3TOMO MEHIO HaXaTeM KHOMKY .

Ta6bnuua 6.1 — MeHro «BbICcTpbIf gocTyn»

U3o6paxeHue Ha K . 3aBoackue
OMMEeHTapum MapameTp
vHAWKaTope YCTaHOBKM
[eXypHbIN peXxum — Bbi3bIBaET Nepexos CUCTEMbI B
[exypHbIi Pe- [exypHbl pexum: nsmeHsiet napametp Duty. [y6-
KM nMpyeT BO3MOXHOCTb MepeBofa CUCTEMbI B AEXKYP- duty off
HbIN PEXUM CEeTEBOW KOMaHAO0M U MO COCTOSHUIO BXO-
na Cl.
YcraBka T, JEHDb — n3ameHseT 3HayeHve yctaBkm
YcraBka TemnepaTtypbl TPUTOYHOTO BO3AyXa, AEUCTBYHOLLEN B .
T [F.pri]Sp.lu 50
nrOEHb [OHeBHOe BpeMsi, onpeaensieMoe no BCTPOEHHbIM
yacawm, [F.pri] Sp.lu;
YcraBka Tp, HOUb — nameHsieT 3HayeHne ycTaBku
YctaBka Ty, TemnepaTypbl NPUTOYHOrO BO34yXa, AENCTBYIOLLEN B .
[F.nig]Sp.lu 50
HO4Yb HOYHOE BpeMsi, onpeaensieMoe No BCTPOEHHbIM Ya-
cam, [F.nig] Sp.lu.
Bpemsa JEHb — Bpemsi nepexona B AHEBHOWN PEXUM .
Bpema AEHb paboTbl, B koTopoM YcTaBka = Ty, JEHb; t.day 08:00
Bpemsa HOUYb — Bpemsi nepexoaa B HOYHOW peXum . .
Bpems HO'b paboTbl, B koTOpoM YcTaBka = Ty, HOYb; tnig 20:00
[ata n Bpems [ata n Bpemsi — uameHsieT 3Ha4yeHusi TEKyLLEro Bpe- e )
MEeHM 1 gaTbl B npnbope, cMm. n. 5.2.8.

Mpumeuanue — Cumson 'S' Ha aucnnee oTobpaxaeTcs Tak Xe, kak 1 uudpa '5', 1.e. 5.
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6.3 [lInarHocTuka COCTOSIHUA BXOAOB U aBapuUilHble CUTyauun

6.3.1 lMpu BO3HWKHOBEHUW HELUTATHON CUTYaLMK, BbI3BAHHOWN OLLUMGOKOW M3MEepPeHUs Nnu nameHe-
HWEM COCTOSIHWSI OOMOMHUTENbHBIX BXOAOB, Ha WHAMKATOpE B BEpPXHEM MpaBoOM Yriy MosiBNseTcs

CoO6LLEHME C CUMBOIOM . (pucyHok 6.1, a).

TEKYLLMIA PEXUM MOLLHOCTh none AuarHoCTHKK aBaPHIAHBIX
(cm. Tabn. 4.1) Ha Beixoge ML cuTyaumii (cm. Tabn. 6.2)
a) [ 1 [ 1 [ 1
3/AMEP 3 P 110110 Aom|P
Tnp=--- - Li2lsill . |le
L | 1 ] 1 ]
aHanoroBebIid exoa/ M3aMEPEHHD. 3HAYEHMe YCTaBKM
napamerp (cM. Tabn. 5.1)  aHauenme (cm. Tabn. 6.3)
| I [P |
6)
IC1—J1E)K.PE>K B bl K I
s i) | |
8)

Bi||P|||E| |\ | A 4|31 e8] 14| & |28

PucyHok 6.1

[MepeyeHb N UCTOYHMKM BO3MOXHbIX aBapUMHbLIX CUTYyauuii U COOTBETCTBYHOLLME YCINOBHblE 000-
3Ha4yeHWs Ha MHAUKaTope NpyBeAeHbl B Tabnuue 6.2.
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6 dkcnnyaTtauus npuéopa

Tabnuua 6.2 — UICTOYHMKM MHOPMaLIMOHHBIX U aBapUNHbIX COOOLLEeHNI

YcnoBHoe OnucaHune HewTaTHOM CUTyaLUuun
ob6o3HayeHue
CumBon o603HavaeT BO3HWKHOBEHUE HELLTaTHOW CUTyaumnm
0ob HeucnpaBHoCTb AaTymka obpaTHOM Boabl (Mocne avarHocTuku, Tabnuua 6.3)
anP HeucnpaBHOCTb AaTyvKa NpUTOYHOro Bo3ayxa (mocne gnarHocTuku, Tabnuua 6.3)
OH HewvcnpaBHOCTb AaTumnka HapyHoro Bosgyxa (nocne guarHoctuku, Tabnuua 6.3)
TH TemnepaTypa Hapy>XHOro BO3Jyxa BblLuna 3a 4onycTUMble npegensi
TOBb TemnepaTypa o6paTHOV BOAbI BbilLfa 33 4ONYCTMMbIE Npeaensb!
TP TemnepaTypa NpMTOYHOro Bo3gyxa Bbila 3a AoNyCTUMbIE Npeaensbl
Cl-C6 M3meHeHne cocTosiHma npubopa, CBA3aHHOE C COCTOSIHMEM AMCKPETHbIX BXOAO0B

Ha wHgvkatope B nome AMarHoOCTUKW aBapuiHbIX cuUTyauuin (PUCYHOK 6.1) coxpaHsieTcs U He

cbpacblBaeTCA KHOMKON nHpopmaums 06 UCTOYHKKE, NepBbIM NpUBEALLEM K Mepexody B Teky-
LM aBapuiiHbin pexnum. COpOC BO3MOXEH MPWU CHATUM BCEX aBapUMHbIX YCNOBUA U CMEHe pexunma
paboTbl npubopa. OTO cAenaHo Ans BO3MOXHOCTW BbIICHEHUS MPUYUMH BO3HUKHOBEHWS aBapuiiHON
cuTyauum.

6.3.2 lMpu paboTte npubopa HenpepbIBHO NPOU3BOAUTCSH OUArHOCTMKA COCTOSIHUS U3MepuTenb-
HbIX BXOAOB, NMPeAOoTBPaLLaOWNX BO3HWKHOBEHUE Pa3NMYHbIX HELUTATHbIX CUTYauMWi, CBSA3AHHbLIX C
HeuncnpaBHOCTLIO AATYMKOB. pU BO3HMKHOBEHWMM NOJOGHON CUTyauun KoA OLWGKM BbIBOAUTCS Ha
MHOMKATOP B COOTBETCTBYHOLLEM Mone coobuieHni (pucyHok 6.1, a). Kogbl owmbok namepeHus npu-
BeleHbl B Tabnuue 6.3.

Ta6bnuua 6.3 Koabl owimbok nsamepeHus

CoobLeHne Ha MHaQUKaTope MpuynHa owmn6GKM
Ad.Er Ouwnbka B pabote npubopa
O6pbIB gaTyKka (TepmonpeobpasoBartensy)
0.0.0.0. KopoTkoe 3amblkaHune
LLLL M3mepeHHoe 3Ha4YeHne CrvLKOM Mano
HHHH VI3MepeHHoe 3Ha4YeHne CrULLIKOM BEenuKo*
OCL.L Vi3MepeHHas TemnepaTypa X0No4HOro cnasi CrvLKoOM Mana
OCL.H VI3mepeHHasa TemnepaTypa XOono4HOro cnas CrunLwKoM Benuka
OFF TekyLwuii KaHan BbIKMIOYEH (M3 ovepean NsMepeHui)
il 3HayeHwue BbluMcnseTcs OT rpadmka (NpeaynpexaeHve npu
OTCYTCTBUM JaHHbIX ANsi BblYMCNEHMS rpadouka)

* ABapuiiHbInN curHan opmupyetcs npu T >199,9 °C.

6.3.3 Ha Bpemsi HeucnpasHocTU Mo6oro n3 gatymkos B kaHanax Ty, Tesp MM Top Npubop nepe-
BOAMT CUCTEMY B PEXUM 3aLLMTbI Kanopudepa oT 3aMOpaxunBaHus.

B 3aBMCUMOCTM OT NPUYMHBLI BOZHUKHOBEHUSI aBapuHON CUTyauun crneayeT NpoBOAUTL COOTBET-
creylowme onepaummn: (AD.er) — Bblwen u3 CTposi nNpubop, obpaTuTbCA B CEPBUCHYIO CNyxby;
— 00OpbIB cOeauHNUTENBHOW NUHMK gaTuunka; LLLL — BbIXxoa 13 cTposi gatynka unm oumnbka ka-
nMBPOBKM U T.4.).

Mpun BoccTaHoBNEHNM paboTOCMOCOBHOCTN HEUCMpPaBHbIX 4AaTYUMKOB aBapuUHbIA CUrHaN B BEpX-
Hem npaBomg (pvicyHok 6.1, a) coxpaHseTcs. [ina cbpoca aBapuiiHOro curHana HeobXxoAnMo Ha-

XaTb KHOMKY L.
6.3.4 OTobpaxaemoe 0603HaveHne (CM. pUCyHOK 6.1) PyHKLIMOHANBHOrO Ha3HaYeHWs JOMOSHU-
TenbHOro AUCKpeTHoro Bxoaa (cMm. n. 3.4) npuBeaeHo B Tabnuue 6.4.
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6 Jkcnnyatauus npubopa

—J ==
|| OBEH TPM133 oBEH ]l
KHONKA HeaKTMBHA TMepemewieHne no crucy
Bix0f M3 MeH0 / Bo3spar myHKTa MeH0 (1-7 cTpoka)
feore —

TIYKT MEHIO (2-7 CTpOKa)
PucyHok 6.2 — dnemeHTbl ynpaBneHusi npu pabote ¢ meHko

Ta6bnuua 6.4 — OTo6paxeHne COCTOSHUA AUCKPETHLIX BXOAOB

YcnoBHoe
Bxopn OnucaHune
0603Ha4YeHne
KOMMYTUMpYoLLee YCTPOUCTBO A1 AUCTAHLMOHHOMO
c1 Aex.pex yTupytoiiee ycTp Ana n 1}
nepeBoAa CUCTEMbI B AEXYPHbBIN PeXUM
aTYMK KOHTPOIS HEUMCMNPABHOCTM NMPUTOYHOIO BEHTUNSTOpA
Cc2 np.BeHT A P P P P
no NOTOKY BO3ayxa
aTYMK KOHTPOIS 3acopeHns unbTpa
C3 ¢dunbTp A P P ® P
NPUTOYHOTO (BbITSXKHOIO) BEHTUNATOPA
C4 3ameps3 [aTYMK BKITKOYEHUSI M OTOBPpaXKeHUs1 pexmnmMa 3amThbl OT 3aMep3aHnst
C5 noxap [aTyvK NOXapHOW curHanuaauum
C6 BbIT.BEHT [aTYYK KOHTPOSsi HEMCNPaBHOCTM BbITS)XXKHOrO BEHTUNATOPA

6.4 [1exxypHbIA pexxum paboTbl
6.4.1 Ons ypobctea nonb3oBaTens HD%CMOT[)GH ObICTPLIV NepeBof, npubopa B AEXYPHbIN
oy

pexum. [ins aToro crnefyet HaxaTb KHOMKY W yOepXuBaTb €e B TEYEHWE BPEMEHM OKOIo 3 C.
[Mocne 3Toro Npo3ByYMT KOPOTKMIA 3BYKOBOW CUrHAN Y M3MEHUTCS 3HaYeHne napameTpa duty.

6.4.2 [Ins BosBpaTa npubopa B npeabigyllee COCTOSHUE criedyeT NoBTOpUTb AENCTBUSA, NpuBe-
O€EHHble B M. 6.4.1.

6.4.3 3HayeHue napameTpa duty Kaxabli pa3 MeHsieTCcs Ha MpoTMBOMNONOXHoe (on/off wnu
BKI/BbIKI COOTBETCTBEHHO).

MpumeyaHue — CrnegyeT 06paTUTh BHUMaHWNE, YTO PEXUM 3aLUUThl OT 3aMep3aHusi UMeeT npu-
OpUTET BbILLE OEXKYPHOrO PexXnmMa, T.e. BKIYEHNE OEXYPHOro pexuma HEBO3MOXHO MpU aKTUBHOM
pexume 3alnTbl OT 3aMep3aHus.

6.5 PeXXum py4yHoro ynpaBneHus

Pexvm pyyHoro ynpaeneHusi npefHa3HayeH Ans nposepkn yHKLMOHMPOBaHUS npubopa B cuc-
TEMEe UNU 3aAaHvsl BbIXOAHOW MOLLHOCTM perynsitopa. PyyHoe ynpaBrneHvue BO3MOXHO TOMbKO Mpu
aKTUBMPOBAHHOM COCTOSIHWUM npubopa (napameTp idle=OFF). [ins 3anycka pexvuma crnegyeT BbIOpaTh
MeHI0 «Py4HOW pexum».

[ns py4HOro 3agaHusl yctaBku (BbIXOQHOW MOLLHOCTM) HEO6X0oAMMO BbibpaTb kaHamn perynmpo-
BaHWs, BbIOpaTh TUN ynpaBneHns. 3ateM n3MeHUTb 3Ha4eHNe N COXPaHWUTb ero.

[Mowarosast HCTPYKUMA NpuBeaeHa Ha pUCyHKe 6.3.
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6 dkcnnyaTtauus npuéopa

Bo Bpemsi Bblbopa KaHana perynupoBaHusi BO3MOXHO OTOoDpaxeHue cneayloLienn cryxebHon
MHpopmaLmu:

— no BbIGpaHHOMY KaHarny HeBO3MOXHO perynvpoBaHue.
— C.OFF — owmbkKa: UCNONHUTENbHbLIA MEXaHU3M He NOAKIIOYEH K perynaTopy.
— C.err — owmnbka KOHurypaumm (HeT KaHana B o6bekTe).

TR = 6.0

1.1 Sp m e

BuibOp KaHana perynupoBaHie(HoMepa AaTunka), HanpUMep:
To6 — KaHan TemnepaTypsl 0bpaTHoR Bofik

Tmp - KaKan TeMNeparypsl NPUTONHOND BO3YXA

wap: a 59,8 Bribop perynupyeMoit BENH4MHLL

1.2 8p 999999,

PwW = HAYEHHE BEXOAHON MOwHocTy AL
Sp — YCTABKA PErynaTopa

Mepexniosnuea B PyyHoi Pexmm
(@ aKTMBHOCTL YkaswBaaT cumBon '<')

YBENU4EHNE | YMBHBILBHHE SHAYEHIR
BHIOPAHHOI BENWUHEL

GOJ(D&HM Th 33AHHOE JHAYEHME

Mocne oKOH4aHWA NPOBEPKA BLIATH M3 PyyHoro Pexuma
(otcyrcTeue cumsona '<')

PucyHok 6.3 — Pexxum pyyHoro ynpaBneHus

6.6 MpuHyanTenbHas nepesarpyska npubopa

B cnyyae, ecnu npubop B KakUX-NGO pexxuMax paboTaeT HEKOPPEKTHO (3TO MOXKET CryyMThbCS,
HanpuMep, NP CUIbHLIX NOMEXax UK Mocre ANMTENbHOrO NponagaHnst NUTaHUs), MOXHO OCYLLECT-
=, )
BUTbL €ro nepesarpysky. [ns nepesarpysku npuéopa HaxaTb OLHOBPEMEHHO KHOMKM + e +

MpumeyaHue — O6bIYHOE OTKNOYEHME Npubopa OT NUTalLLE CeTn He NPUBEAET K nepesarpys-
Ke, Tak Kak MHopMaLus O COCTOsIHUM npubopa coxpaHsieTcs bnarogaps BCTPOEHHOMY WCTOYHUKY
nutaHus (6atapevike).

BHumaHue! lMpubop npegHasHayeH AnNs KPYrrnoroavyHOW HemnpepbiBHOW paboTbl, Ans 3Toro
npenycMoTpeHbl pexuMbl, obecneunBatome 3awmty cuctembl. SAMPELLAETCA BbiknioyeHne npu-
6opa B 3uMHee BpeMsi BO usbexaHue 3aMmopaxvBaHus kanopudepa.
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Pasgensbi 7-9

7 Mepbl 6e3onacHocTH

7.1 Mo cnocoby 3aluTbl OT NOPAXEHUsI ANEKTPUYECKMM TOKOM npubop cooTBeTcTByeT knaccy
no MOCT 12.2.007.0.

7.2 K akcnnyataumu u TexobCcnyxuBaHuio npubopa JomKHbI JoMNyckaTbCs Nvua, U3yumBlUNe
npasuna akcnnyataumu, npowegwmne obyyeHne n NpoBepKy 3HaHUIA MO BOMPOCaM OXpaHbl Tpyaa B
COOTBETCTBMM C «TUMOBbIM MonoxeHnem o6 obyy4eHnMn no Bompocam oOXpaHbl  Tpyaa»
(HNAOI 0.00-4.12) n nmetowmx rpynny gonycka He Hwxe Il cornacHo «[MpaBunam 6esonacHow aKc-
nnyaTauum anekTpoycTaHoBok notpebutenen» (HMAOIM 40.1-1.21).

7.3 He ponyckaeTcsi nonagaHne Brnarv Ha KOHTaKTbl BbIXOAHOrO pa3bemMa W BHYTPEHHWE 3rek-
TpoanemeHThbl Npubopa.

7.4 3anpelaeTcs ucnonb3oBaHue npubopa B arpeccuBHbIX cpefax C codepXkaHWem B aTMo-
cdhepe KncnoT, wenovemn, Macen u T.n.

7.5 3anpelyaeTcsi NpoBOANTL Ni0BblEe NOAKIIOYEHMS K NPUBOPY U paboTbl MO ero TEXHNYECKOMY
o6cnykMBaHWIO MK BKMIOYEHHOM NMUTaHUK, T.K HA OTKPbITbIX KOHTaKTax knemmHuka npubopa npucyT-
CTBYET HanpshxeHvne BenuunHon go 250 B.

7.6 lNpu npoBeaeHUN TekyLLEro peMoHTa Heobxoammo cobnoaaTe ykasaHus mep 6esonacHocTn
HacToswero PO

7.7 PeMoHT npubopa npousBoauTCs Ha NPeanpusTUM-U3roToBUTENE B 3aBOACKUX YCMOBUSIX C
NpUMEHEHVEM CrieLmanbHOV CTEHA0BON annapaTtypbl.

8 TexHuyeckoe obcnyxmBaHue

8.1 MNpwv BbINONHEHUM paboT MO TexXHUYeckomy obcrnyxuBaHuio npubopa cobnopate Mepbl
6e30nacHOCTH, N3NOXEHHbIe B pasaene 8.
8.2 TexHuyeckuii ocMOTp Npubopa NPoBOANTCS OBCIYKMNBAIOLLMM NEPCOHATIOM HE pexe OfHOro
pasa B 6 MecsLEeB U BKItoyaeT B cebs BbINONHeHVe cneyoLmx onepauui:
OuMCTKY Kopryca npubopa, a Takke ero KNemMMHbIX KONoAoK OT Mblu, rPs3N U MOCTOPOHHUX
npeameTos;
— npoBepKy kayecTBa kpenneHus npubopa Ha DIN-perike;
— MpOBEepKy KayecTBa NOAKMIOYEHNS BHELLHUX CBA3EN.
OB6HapyXeHHble NP1 0CMOTPe HeJoCTaTKN crefyeT HEMeANeHHO YCTPaHNTb.

9 MapknpoBKa 1 ynakoBka

Ha kopnyc npubopa HaHocaTCS:

—  TOBapHbIN 3HaK NPeanpUSTUA-U3rOTOBUTENS;

—  ycnoBHoe 0603HaveHue npubopa;

- cTeneHb 3awuTbl no FOCT 14254;

— TV NUTaIOLLEro ToKa W HanpsbkeHne NUTaHus,

- notpebnsemas MOLHOCTb;

—  knacc anektpobesonacHoctv no NOCT 12.2.007.0

—  3aBOACKOW HOMep npubopa no cucteme Hymepauuu NpeanpuATUS-U3roToBUTENs (LLTPUX-
kon);

—  ropj Bbinycka (rof BbiMycka MOXeT ObITb 3aM0XeH B LUTPUXKOAE);

—  cxema MNoAKIoYeHns;

- MOosicHALLME HafNMCH.

Ha I'IOTpeGVITeJ'leKyIO Tapy HaHOCATCA:
- TOBapHbIA 3HAK 1 agpec NPeanpuUaTUA-U3roTOBUTENS;

—  HammeHoBaHue npubopa;
—  3aBOACKOM HOMep nMpubopa 1 rog Bbinycka.

YnakoBka npubopa npounssoantcsa B cootBeTcTBum ¢ FOCT 23170 B noTpedbutenbckyto Tapy, Bbl-
NOMHEHHY!0 13 rodpupoBaHHoro kapToHa no MOCT 7376.
YnakoBka U3aenui npu nepecbinke novton no FOCT 9181.
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Paspgensbi 10-11

10 TpaHcnopTUpPOBKA MU XpaHeHue

10.1 Mpubopbl TPAHCNOPTUPYIOTCA B 3aKpbITOM TpaHcnopTe noboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHbIX CpeacTBax AOMKHO MPOM3BOAUTLCA COrNAcHO npasunam, AeNCTBYIOLMM Ha COOTBET-
CTBYIOLLMX BUAax TpaHcnopra.

10.2 TpaHcnopTMpoBaHue NpuOOPOB AOMKHO OCYLLECTBMATLCS MpU TemnepaTtype OKpy-
)atowero Bosgyxa ot MuHyc 25 go 55 °C c cobniogeHvem mep 3awuTbl OT yaapoB u Bubpa-
LN,

10.3 NepeB0o3Kky NpUGOPOB OCYLLECTBNSATL B TPAHCMOPTHON Tape MOLUTYYHO MW B KOHTENHEepax.

10.4 Ycnosus xpaHeHus npubopoB B Tape Ha Cknaje U3rotoBuTens u notpebutens [oMmkKHbI Co-
oTtBeTcTBOBaTh ycnosmam 1 no MOCT 15150. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATb arpeccuBHbIE
npumecu. Mprnbopkl cnegyeT XpaHUTb Ha cTennaxax.

11 KoMnnekTHOCTb

Mpu6op OBEH TPM133 1 wr.
KOoMNNeKT MOHTaXHbIX YacTewn 1 wr.
MacnopTt 1 wr.
PykoBoacTBO no akcnnyartaumm 1 wr.
[apaHTUNHbLIN TanoH 1 wr.
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MpunoxeHue A. FabapuTHbIN YepTex

MpunoxeHne A
Fa6apuTHbLIN YepTex

PucyHok A.1
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MpunoxeHue B. NMporpamupyemblie napameTpbl

MpunoxeHue b
Mporpammupyemblie napameTpbl

Ta6nuua B.1 — NMporpammupyembie napameTpbl npubopa

Pa3melueHune O6o3HaueHne Onana3oH 3Ha4YeHun 3aBopckoe
B AepeBe NapaMmeTpoB napameTpa 3HaveHue
1 2 3 4
//HacTtpouka/llapameTpbl/O6bekTbI/0bJ 1
KonnyectBo 06beKkToB n.Obj 1 1
KonnyectBo kaHanos n.Ch 3 - 6. 3 — ans npocTon 3

cucTeMbl 4 — ons cuc-
TeMbl C 4aTYUKOM KOM-
HaTHOW TemnepaTypbl
6 — onsa cucTtemsbl ¢
o6paTHOW CBS3btO MO
nonoxexuo VM

Manka Kanana Ne 1...n.Ch F.SAU

//Hactpounka/llapameTpbl/O6BbekTbI/0bJ 1/F.SAUX (X — HOMep kaHana)
BTopo# kaHan — perynupoBaHue TeMnepaTypbl MPUTOYHOIO BO3ayxa
TpeTui KaHan — perynmpoBaHue TeMnepaTypbl o6paTHoOW BoAbl

Hanuuue perynsitopa B KaHane rEGL Yes/No Yes
Hanuuune nHcnekTopa B kaHarne inSP B AaHHON Moanduka- No
UMM He ncnonb3yeTcst
Manka Beluucnutens P.CLC B AaHHON Moanduka-
LMK He ncrnosnb3yeTcs
Manka Perynsatopa REG
Manka PernctpaTopa RTC.P B flaHHOW Moauduka-

LUM1N HEe Ucnonb3yeTca

//Hactpouka/llapameTpbl/O6bekTbI/0bJ 1/F.SAU X/rEG

30Ha HeYyBCTBUTENBHOCTU db 0-9999 0.05
[ea. nam.]
Pexum paboTbl perynsitopa rEG.T rEGL/CPr rEGL
KommyTaTop NOAKNOYEHHbIN K pery- od.tP B JaHHOW MoAMduKa- Ctr.1
naTopy LM He ncnonb3yeTcs
Hanuuue curHanmsaumm obpbiBa KOH- Lba B AaHHON Moanduka- oFF
Typa LM He ncnonb3yeTcs
Manka KommyTtaTopa Ctr.P B AaHHON Moanduka-
LMK He ncnonb3yertcs
Manka NWO-Perynatopa rC.PR
Manka YcraBok SP.Pr B AaHHON Moanduka-

LUM1N HEe Ucnonb3yeTca

//Hactpouka/llapameTpbl/O6bekTbI/0bJ 1/F.SAU X/rEG/rC.PR

Monoca nponopLMoHanbLHOCTH pb 1-9999 [eq. usm.] 120

[MoCTOsAHHAst MHTErpMPOBaHUS OTHO- ti 0 - 65535 0.30

wenve M4 k NMA td. ti 0-0.3 0.125

OrpaHuyeHne MakcuMyMa nHTerpana i.Upr oT muHyc 100 go 100 100
[ea. nam.]

OrpaHuyeHne MUHUMYMa nHTerpana i.min oT muHyc 100 go 100 0
[eq. nam.]

HomuHanbHasi MOLLIHOCTb P.nom oT MuHyc 100 go 100 0
[eq. nam.]

49



MpunoxeHue B. Mporpamupyemsble na

pameTpbl

MpoponkxeHue Tabnuubl 5.1

1

| 2

3

//HacTtpouka/lapameTtpbl/CNTYXXEBHbBIE

lMeprnognyHocTb OGHOBNEHMS MHAOP- ind.r 0-1[c] 0.01
Mauum
Pexum macknpoBku napameTpos Ind.S B J@HHOW MoauduKa-

LM He ncnonb3yeTcs
Homep BbIxogHOro ycTponcTea Ans AL.rE oT2006 4
curHana «<ABAPUA»
YnepxaHue curHana «Asapusi» nocre AL.Hd ON/OFF ON
BblX04a U3 aBapunHON cutyauuu
CocTosiHMe BbIXOOQHOrO yCTPONCTBa B AL.St ON/OFF ON
MOMEHT aBapuv
Pexum 6noknpoBku py4Horo ynpasrne- bL.ru ON/OFF OFF
HUs
Pexum oxnganuns npubopa (HeakTms- Idle ON/OFF ON
HOCTb)
KoHTpacT nHgukatopa ind.C ot 0 go 200 200
MopcBeTka nHamkaTopa ind.L ON/OFF ON
3ByKOBOE MOATBEPXKAEHUE HaXaTus Beep ON/OFF ON

KHOMOK

//HacTpomnka/llapameTpbl/B

XOAbl AHAJNIOIOBbIE/dt x (x* Homep BxoAa)

Tvn gatyvka in-t (cm. Tabnuuy 2.2) r.391

MocTosiHHas BpeMeHu criaxvsatoLLe- in.Fd 0 - 1800 [c] 0

ro puneTpa

Monoca nponyckaHnsa dunsTpa in.FG 0-9999 [eq. n3m.] 0.0

lMepuopg onpoca gartyvka itrL 0,3 -30[c] 3

Koppekuun «Casur xapakTepucTukmn» in.SH oT MuHyc 999 go 9999 0.0
[eq. nam.]

Koppekummn «HaknoH xapakTepucTukm» in.SL 09-1.1 1

HwxHsAsa rpaHnua avanasoHa n3mepe- Ain.L oT MuHyc 999 o 9999 0

HUs [eq. nam.]

(ons akTMBHOro Aaryvka)

BepxHas rpaHvua guanasoHa nsmepe- Ain.H oT MuHyc 999 o 9999 100

HUS (NS aKTMBHOIO AaT4vmka) [ea. nam.]

//Hactponka/lMapametpbl/Bxoabl AUCKPETHbLIE

Mcnonb3oBaHWe KOHTaKTa AUCKPETHO- C.use Open/close Open

ro gat4mka (HopmMarnbHO3aMKHYThIN

VY HOPMarnbHOPa30OMKHYTbIN)

Bpems 3agepxkun BbIKIoueHuna anc- PAU.O ot 000 79.9 3.0

KPETHOro fatyuka, ¢

Bpems 3agepxkun BknoyeHusa guc- PAU.1 ot 010 79.9 3.0

KpPEeTHOro aat4yuka, c
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MpunoxeHue B. NMporpamupyemblie napameTpbl

MpoponkxeHue Tabnuubl 5.1

1 | 2 | 3
//HacTpoiika/MapameTpbl/ MHTEP®EWUC RS-485/FItR 00
CkopocTb obmeHa bps 2400, 4800, 9600, 9600
14400, 19200, 28800,
38400, 57600, 115200
[kbuT/C]
[OnvHHa cnoBa AaHHbIX Len 7 vnun 8 [6uT] 8
KoHTponb no 4yeTHOCTH Prty NO no
EVEN ODD
Konuyectso cTon-6ut Shit 1vmm 2 1
Pa3mep ceTeBbIx agpecoB A.len 8 nnu 11 [6uT] 8
CobcTBeHHBIN agpec npubopa Addr 0-2047 16
3agepxka oTBeTa, MC rS.dL 0 - 50 [mc] 50
//Hactponka/llapameTpbl/MACTEP CETU RS-485
Pexum paboThbl r.CO B AaHHON Moanduka-
umm
Mepvog onpoca t.q He ucnonb3yeTcs
Pa3mvep ovepeau onpoca nu.qu
Mms napameTpa p.chr
AJpec onpaliBaemMoro npubopa Adr
Manka o4epeam onpoca g.n
//HacTpoiika/MapameTpbl/MALLMHA COCTOAHUN
BkrtoveHve gexypHoro pexuma duty Onl/off Off
ABapwuiiHasa Temnepatypa Ans npu- t.ava 0-999.9[ea. nam.] 10.0
TOYHOro BO3Ayxa
YcTaBka neTHen Temneparypbl t.let 0 - 999.9[ea. nam.] 12.0
Bpewms nporpesa kanopudepa u guar- t.nag 0 - 166.39 [MuH] 0.05
HOCTWKN BEHTUNsITOpa
Bpewms Havana gHs t.day 0 - 23.59 [vac] 8.00
Bpemsi Hayana Houm t.nig 0 - 23.59 [vac] 20.00
Caur rpaduka Ans MakcMMyma Tem- Gr.Up 0-999.9 [ea. uam.] 5.0
nepaTtypbl obpaTHol BoAbl
Casur rpacvka anst MUHUMyMa TeM- Gr.dn OoT MuHyc 999.9 oo 0 -5.0
nepaTypbl 0bpaTHOW BoAbl [eq. nam.]
CpaBuvr ans yctaBku neTHeW Temnepa- d_1 oT MuHyc 999.9 fo 5.0
TYpbl 999.9 [ea. uam.]
CaBvr Ans aBapvmnHoOW TeMnepaTypbl d_2 oT MuHyc 999.9 o 5.0
NPUTOYHOrO BO3ayxa 999.9 [eq. uam.]
CaBur Ans MMHUMyMa TemnepaTtypbl d_3 oT MuHyc 999.9 oo 1.0
obpaTHou BoAb! 999.9 [ea. nsm.]
CaBuvr Ans Makcumyma TemnepaTypbl d 4 oT MuHyc 999.9 fo 5.0
obpaTtHow Boabl 999.9 [ea. uam.]
3HaveHve yctaskm Tnp JHEBHOW F.pri/Sp.lu 0-100.0 [eq. n3m.] 50.0
3HaueHve yctasku Tnp HOYHOWN F.nig/Sp.lu 0-100.0 [eg. n3m.] 50.0
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MpunoxeHue B. Nporpammupyemblie napameTpbl

MpoponkxeHue Tabnuubl 5.1

1 | 2 | 3 4
//HacTpoiika/MapameTpbl/ BbIXOOHBIE YCTPOUCTBA

Tarim-ayT aBapum Air.t B AaHHON Moanduka-

LUK He ncnonb3yertcs
ABapuinHasi MOLLHOCTb P.Air B J@HHOW MoauduKa-

LM He ncnonb3yeTcs
OrpaHuyeHne pocta MOLHOCTH P.rES o1 0 8o 100 % 0
OrpaHuyeHe makcumarbHON MOLLHO- P.Upr oT muHyc 100 go 100% 100
cTn
OrpaHunyeHne MMHUManbHON MOLL{HO- P.min oT muHyc 100 go 100% | O
ctU
Homep ¢unbTpa 4ns BXOAHOMO CUrHa- F.in B AaHHON Moanduka-
na uum
Twun xapakTtepucTukm npeobpasoBare- Cp.t He 1cnonb3yeTcs
nen BXOAHbIX CUrHaNoB
BxopHoe 3HayeHue no abconoTHON AbS.P
BEMUYMHE
'cTepesnc npeobpasoBaTensi curHa- HYS.P
nos
Konnyectso VIM nPC 1
[Manka napameTpoB UCNOMNHUTENBHOIO F.PC
MexaHusma

//HacTpoiika/MapameTpbl/ BbIXOAHBIE YCTPOUCTBA/F.PC

Mopor (HWXkHWIA) Npeobpa3oBaHus PCP B J@HHOW MoauduKa-
CUrHanoBs LN He ncnonb3yertcst
Twvn UCNONHUTENBHOrO MExaHu3ma SE.P 2.pos 3.pos 3.pos
30Ha HeYyBCTBUTENBHOCTY ANA 3a- db.F 0.05 - 10 [%]
[OBWKEK B NPOLEHTaxX
Hanuune gatymnka nonoxeHus dLP No/Yes
Twun BXxoga onpeaeneHns NonoxXeHns t.DP B AaHHON Moanduka-
3a[BVXKM LM He ncnonb3yeTcs
Homep Bxoga onpegeneHns nonoxe- i.DP B AaHHON Moanduka- 6
HUS 3aBUXKKU LUK He ncnonb3yertcs
MuHuMansHOe BpeMsi ocTaHoBa 3a- t. StP 0:01 - 16:39 [MuH]
OBVXKM
MuHumanbHoe BpeMs paboThbl 3a- tP. L 0.1 - 10 [ceK]
OBVXKM
[MonHoe Bpemsi xoaa 3a4BWKKM tP.H 0:1 - 166:9 [MuH]
BpeMms BbIGOpkM NtodhTa 3agBUKKK tFP 0.1 - 10 [ceK]
McxogHoe nonoxexve M LSP 0-100 [%]
MepBbii B3 ynpasnstowmn M OP 1 2,356 2
Btopow B3 ynpasnsiowmin UM (gns OP 2 2,3,5,6 3
TPEXNo3nLmoHHoro VIM)
Manka napameTpoB nepsoro B3 oUE 1
ynpasnsiowero M
Manka napameTpoB BTOpOoro B3 oU.E 2

ynpasnsowero VIM (ansa tpexnosvuu-
oHHoro M)
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MpunoxeHue B. NMporpamupyemblie napameTpbl

OkoH4aHue Tabnuubl 6.1

1 | 2 | 3 | 4
//HacTpoiika/MapameTtpbl/ BbIXOAHBIE YCTPOUCTBA/F.PC/oU.E
Tun B3 PoU B AaHHON Moanduka-
LUK He ncnonb3yertcs
lMepwop crnegosBaHUs MMNYNbLCOB NP tHP 0.01-1.21 0.02
LUNM-perynupoBaHum
MwuHuManbHas ANUTENbHOCTb UM- t.L 0.050-0.5 0.05
nynscos npv LUAM-perynuposaHum
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MpunoxeHue B. Cxema noaknoyeHus

MpunoxeHue B
OO6OLan cxema nogkno4vYeHus

€3 || FIAEHOE MEHW < || &
HacTrolika

OBEH TPM133 (V)1 ]|

LI»

PucyHok B.1

Knemmsbl 1, 2 npegHasHayeHbl Ansa noakntodeHns npubopa k cetn 220 B.

Knemmebl 4, 5, 6 npegHa3HaveHbl AN NOAKNIOYEHUS LEenn ynpasnstowen an3n u NputodHbIM
BEHTUNATOPOM.

Knemmebl 7, 8 n 9, 10 — ons ynpaBneHusi 4ByXnO3nUMOHHbIM K3P.

Knemmebl 11, 12 — Ana nogKMOYeHNS yCTPOUCTBA CUrHanMsaumm.

Knemmbl 17-26, 51, 52 — AN NOAKNIOYEHUS] KOHTAKTHbIX JAaTYNKOB.

Knemmbl 28, 29 — ons nogknioveHus kabens ceasu no uHtepdency RS-485.

Knemmbl 31-48 — yHMBepcanbHble BXOAb! AN NOAKMIOYEHUS N3MEPUTENbHBIX 4aTYMKOB.
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MpunoxeHue I'. MogknoyeHne No AByXNPOBOAHOM CXeme

MpunoxeHue I'
Moakno4yeHne TepmonpeobpasoBarenen
CONpPOTUBIIEHUSA NO ABYXMNPOBOAHOMN CXeMe

.1 Kak yka3biBanocb paHee, NpyMeHsieMble B Ka4eCcTBe AaT4MKOB TepMonpeobpasoBaTenu co-
NPOTUBIEHUS AOIMKHbI COeANHATBCA C BXOAamu npubopa no TpexnpoBOAHOW CXeMe, UCMOoNb30oBaHVe
KOTOPbIX HEWTPanu3yeT BAUSIHWE CONPOTUBIIEHUS COEAUHUTENbHBLIX MPOBOAOB Ha pe3ynbTaTbl U3Me-
peHusi. OgHako B TeXHUYECKN 06OCHOBaHHbIX cryyasix (Hanpumep, Korga ycTtaHoBka npubopa npows-
BOAUTCA Ha obbekTax, 0bOopyAOBaHHbBIX paHee MPONOXEHHbIMU MOHTaXHbIMW Tpaccamu) Takoe Co-
eVHeHne MOXeT ObiTb BbINOSIHEHO W MO ABYXMPOBOAHON cxeme. Takoe coeAMHeHne pekoMeHayeTcs
NPUMEHSITb A5 BbICOKOOMHbIX gaTunkoB (500, 1000 Owm).

Mpn ncnonb3oBaHMM ABYXNPOBOAHOW CXEMbI CriefyeT MOMHUTL, YTO MoKasaHus npubopa B HeKo-
TOpoi cTeneHn GyayT 3aBMCETb OT M3MEHEHWA TemnepaTypbl Cpedbl, OKpYXXaloliew NMHWUIO CBS3N
«gaT4uk-npnbop». Mpumep nopknoyveHns TepmonpeobpasoBaTens COMNPOTUBMEHUS K KOHTakTam
«Bxopl» npuBeneH Ha pucyHke I.1.

OBEH TPM133

Bxop X-1
Bxop X-2
Bxop X-3

PucyHok .1

Mpn ncnonb3oBaHNM ABYXMPOBOAHON CXeMbl Nepen Hayanom akcnnyartauun npubopa Heobxo-
OUMO BbINOMHUTL AENCTBUS, Yka3aHHble B . 1.2 - I.8.

.2 TpownsBecTn noaknoYeHne gaTtymka no ABYXNpPOBOAHON CXeMe K COOTBETCTBYIOLLEMY BXOAY
npubopa, aHanorMyHo ToMy, kak 3TO yka3aHo Ha pucyHke IM.1.

.3 MogknounTb K NUHMK CBA3K «AaTYMK-Npubop» (K NpOTMBOMOMOXHBLIM OT Npubopa KoHuam
NMHWKN) BMeCTO TepmonpeobpasoBaTtens Mara3vH conpotuerexnmns tuna P4831 (unun nogobHbI emy ¢
KNaccoM TOYHOCTM He Xyxe 0,05).

.4 YcTaHOBWUTL Ha Maras3vHe 3HaveHue, paBHOE COMPOTUBMEHWI0 TepMonpeobpasoBaTtens npu
Temnepartype 0 °C (50,000, 100,000 nnm 1000, 000 Om B 3aBUCMMOCTU OT TUMa NPUMEHAEMOro AaT-
ynka).

.5 Mogatb nuTaHWe Ha NpuMbOp M Ha COOTBETCTBYKOLLEM KaHane no rnokasaHusM uMHAmKaTtopa
3aduKCpoBaTh BENNYMHY OTKIIOHEHNS TemnepaTypbl oT 3HadveHns 0,0 °C.

Mony4eHHOe OTKMOHEeHVe Bceraa AOMKHO MMETb MOMOXUTENBHOE 3HaYeHve, a BennymHa ero by-
[eT 3aBUCeTb OT COMPOTUBIEHNS NIMHAN CBA3WN «AaT4YMK-NpUGop».

[.6 YcraHOBMTb ANs AaHHOro AaTtuuka B napameTpe in.SH «CaBur xapaKkTtepuctuku» koaddu-
LMEHT KOPPEeKLUMN paBHbIA 3Ha4YeHUIo, 3adpMKCpOBaHHOMY NpW BbINOSIHEHUM paboT no n. .5 (oTkno-
HeHWe nokasaHui nHaukatopa ot 0,0 °C), HO B3ATOMY C MPOTUBOMOMOXHBIM 3HAKOM, T.€. CO 3HAKOM
MUHYC.

Mpumep — lMNocne nogknioveHns Ko BXody kaHana TepmonpeobpasoBaTens COnpoTMBIIEHUS NO
OBYXMPOBOAHOW CXeMe W BbINoNHeHns paboT no n. B.5 Ha mHankaTtope 3admkcnpoBaHbl NokasaHusi
12,6 °C. [ina koMneHcauuyu COMNPOTUBIIEHUS NWHUKU CBA3M B MporpaMmmMupyeMoM napametpe in.SH
AaTynKa KaHana cnegyet ycTaHOBUTbL 3HadYeHne — 012.6.

.7 MNpoBepuTb NPaBUNLHOCTb 3afaHUS KOPPEKLWU, ANS Yero, He U3MEHsISi CONPOTUBNEHUS Ha
MarasuHe, nepeecTtu npubop B pexum «PABOTA» n ybeoutbcsi, YTO NOKa3aHMs Ha COOTBETCTBYHO-
Liem kaHane uHamkaTopa pasHbl 0 °C (c abcontoTHOM norpeltHocTbio He xyxe 0,2 °C). MNpu Heobxo-
OVMMOCTM 3TN onepauumn crneayeT BbiMOMHWUTL ANst OCTalbHbIX KAHANOB U3MEPEHUSI.
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I'Ipvlnomel-me n |’OCTI/IpoBKa AaT4yUKa NOJI0XKeHUA 3aABUXKN

MpunoxeHue
KOcTupoBKa AaTuyMKa NONOXEHUA 3aABWKKU

0.1 Ons kaHana ¢ NoaKmYeHHbIM AaTyMkoM nonioxeHus (Ons) B nporpaMMupyemMoM napameTpe
in-t ycTaHaBnvBaeTcsa koA, COOTBETCTBYIOLWMIA noacoeamHeHHomy [In3 (Hanpumep, P.r0.9, cm. Mpu-
noxexuve X).

[.2 YcTaHOBUTbL 3a[BWXKY B KpaiiHee 3aKpbITOe NMOMOXKeHWe.

[.3 BbibpaTb nyHKT [NMaBHoe meHto / HacTtpoiika / KOctupoBka / 3agBuxku / Maponb.

)
[:Te]i 1
0.4 Beectu naponb «118» 1 HaxaTb KHOMKY E_o-‘} Ha nepeaHel naHenu npubopa.
Y6eauTbes B NosiBneHnn Ha unpoBoM MHAMKaTope 3acTasku «CLbr typ 4».

i1 ]
0.5 HaxaTtb KHOonky 2 1 ybeamTbcs B NOSIBMEHUM Ha MHAMKaTope 3actaBkum «CHnN 1» (Bbibop
I0CTMPYEMOro kaHana).
[.6 Bblbpatb kaHan HCTUpOoBKY (KaHarl, K KoTopoMy noakntodeH [In3, B koHdurypaumm 01 paseH 6).

2]
0.7 HaxaTb kHOMKY @_“,‘} n ybeanTbCcsa B NOSIBNEHUM Ha MHAMKaTOpe 3acTaBku «0» (FOTOBHOCTb
npubopa K OCTUPOBKE KParHEro 3akpbITOro NOMoXeHWs 3aBUKKN).
!.‘\'v
[.8 Haxatb kHOMKy o Habniogatb nocnegoBaTenbHOE NOSBEHNE Ha MHAMKATOPe YeTblpex
npoyepkoB. o OKOHYaHUW IOCTUPOBKM Ha MHAMKaTope oTobpaxaeTcsi 3actaBka CL.nr u BbluMCNEHHOe
npubopoM 3Ha4YeHne CTUPOBOYHOIO KO3 duumneHTa.

2y
0.9 [ns 3anucu 10CTMPOBOYHOIO ko3dhduLlmeHTa B NamsTb Npubopa HaxaTb KHOMKY @ Mocne
3anucy Npubop NepexoauT B TEKYLLMIA PEXUM.
[0.10 YcTaHOBWTb 3aABUXKKY B KpalHee OTKPbITOE MOSIOXEHUE.
0.11 MosTopuTk AencTeua no n.3 - 7.

)
[.12 KpaTKkoBpeMeHHO HaaTb KHOMKY @ 1 y6eamnTbCcsa B NOSIBNEHUM Ha LMPPOBOM NHAMKATO-
pe 3acTaBku «99» (rOTOBHOCTb Npubopa K I0CTUPOBKE KPaNHEro OTKPbLITOrO NMOMOXEHMUS 3a4BUXKKM).
[0.13 MNoBTopuUTh AercTemA no n.8, 9.
[.14 KOctuposka [An3 ans BbIOpaHHOro kaHana 3aseplueHa. [MokasaHusa npubopa B kaHane u3-
MepeHUsi NOMNOXEHMUS 3a4BMKKM OOIMKHbI ObITb paBHbl 100,0.
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MpunoxeHue E. O6wme npuHumnbl NMUAO-perynuposaHus

MpunoxeHue E
O6wme npuHuunsl NMAL-perynupoBaHus

E.1 MapameTtpsbl MNO-perynatopa

E.1.1 NWA-perynatop u ero KoadduumneHTsl
MAO-perynatop (nponopuuoHanbHO-UHTerpansHo-guddepeHLmanbHbIn perynaTtop) BelgaeT aHano-
roBO€ 3Ha4YeHWe BbIXOQHOro CUrHana, HarnpaBJieHHOE Ha YMEHbLUEHNE OTKITOHEHNS TEKYLLIEro 3HaYe-
HWS1 KOHTPONMPYEMOW BEMNNYMHBI OT YCTaBKy.

BbixogHou curHan MUO-perynatopa Y; paccumTbiBaeTcs no dopmyne:

1 AE; 1T <
Y. =% Ei+Tg—'+—inAtmsM

p Abyaw Ty 10

roe Xp — nosioca NponopunoHanbHOCTH;
Ei— pa3HocTb mexay YcTaskon u TEKyLUM 3HaveHnem T; KOHTpOJ'IVIpyeMOVI BEJIMYUHbI, UNn
paccornacosaHue;

Ta— AndepeHumnansHas NoCToAHHas,;

AE;— pa3HoCTb MeXay OABYMS COCeAHUMU namepeHnamu Ein Ei.;
Atyan— BPEMSA MEXAY ABYMS COCEAHUMM n3mepeHusamm Tiu Tiq;
Tu— VHTErpanbHas NocTosiHHaS;

n
> E; — HaKonneHHas B i-1 MOMEHT BpeMeHU CyMMa paccorniacoBaHuii (MHTerpasnbHas cym-
i=0
ma).
Kak BuaHo 13 chopmynbl, curHan ynpasneHus siBMSIETCS CYMMOWN TPEX COCTaBMSAOLLMNX:
— MNponopuMoHanbHON (NepBoe cnaraemoe);
—  WHTerpanbHou (TpeTbe criaraemoe);
- guddepeHumansHoin (BTopoe criaraemoe).
MponopunoHanbHas cocTaBnsitolLas 3aBUCUT OT paccorfiiacoBaHusi E; 1 oTBevaeT 3a peakumio Ha
MIHOBEHHYIO OLLMGKY perynupoBaHums.
WHTerpanbHas cocTtaBnsiowas codepkut B cebe HaKOMMeHHylo OwWnbKy  perynmpoBaHus

n
D Ei-Atysy 1 no3BonsieT AOBUTLCH MaKCUMANLHOI CKOPOCTY JOCTUXEHUS YCTABKY.
i=0

OndpdepeHumanbHasi cocTaBnsiollas 3aBUCUT OT CKOPOCTU W3MEHEHUSI paccoriiacoBaHusi
AEi/At 5 ¥ NO3BONSAET yNyYLIMTL KAYECTBO NEPEXOAHOrO npouecca.

Ons acbektuBHom paboTsl MNO-perynatopa Heobxoammo nogobpaTh AN KOHKPETHOro 06bekTa
perynupoBanusi 3HadeHnst koadpcpuumnentos MN-perynatopa Xp, t, v t, (CoOTBETCTBEHHO, NapameTpsbl
Pb, ti n td.ti, nocnegHwin 3apaeTcs Kak OTHOLWEHMeE ty/t,).

Hactporiky TMWO-perynsatopa pekoMeHAyeTCs BbIMOMNHATb B aBTOMATMYECKOM pexXume (CM.
n.5.2.4.). Mpu HacTpolike BPYYHYD MOXHO OMpeaenvTe NpubnuanTenbHble 3HAYeHUS napaMeTpoB
MnAa-perynatopa no n. E.2.

E.1.2 HomuHanbHas BbixogHasi MOLWHOCTb. OrpaHMyeHne HakomnneHus MHTerpanbHOW COCTaB-
nsawowen. Paccmotpum noeegeHue obbekta npu knaccuuyeckom MWA-perynupoBaHum (cMm. pucy-
Hok E.1, kpuBas 1).
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MpunoxeHue E. O6wme npuHumnsl MUAO-perynuposaHus

PucyHok E.1

Kak BMaHO, npy AnutensHOM Bbixode Ha ycTasky [NM[-perynsitop npov3BoauT «nepeperynupo-
BaHue» obbekTa. «[lepeperynnposaHne» CBA3AHO C TEM, YTO B MPOLIECCE BbIXOAA Ha YCTaBKy HaKo-
nMNock o4eHb Gonbluoe 3HaYeHWe MHTerpanbHOWM COCTaBnsAoWeENn B BbIXOAHOM cUrHane perynstopa
(mMoLHOCTN).

Mocne «nepeperynnpoBaHus» HaYMHAETCS YMEHbLUEHWE 3HAaYEeHUS UHTerpanbHOW COCTaBnsito-
LLeR, 4TO, B CBOIO o4vepenb, MPUBOAUT K MpOBany HWKe YCTaBKU — «HEeAoperynumpoBaHuio». TOMNbKO
nocne ogHoro-AByx Takmx konebanun NU-perynatop BbIXoguT Ha Tpebyemoe 3HavyeHne MOLLHOCTM.

Bo nsbexaHve «nepeperynmpoBaHnsa» N «He[operynupoBaHnsa» Heo6X0ANMO OrpaHnynTL CBep-
XY W CHU3Y 3Ha4YeHne HaKOMMEHHOW UHTerpanbHOW COCTaBMNSIOLLEN.

Mpumep — MimeeTcs neyb, ANa KOTOPOW M3 OMbITa M3BECTHO, YTO ANs NoaaepaHus onpeaeneH-
HOW ycTaBku TpebyeTcst mowHocTb oT 50 % Ao 70 %. Pasbpoc mowHocth B 20 % Bbi3BaH M3MeHe-
HUSIMW BHELLHUX YCIOBWUIA, Hanpumep TemnepaTypbl Hapy)XHOro Bo3ayxa. Toraa, BBOAS OrpaHuveHune
MHTEerpanbHOWN cocTaBnsiolen, T. e. 3agaB napameTpbl i.min = 50 % u i.UPr = 70 %, Mbl MOXeM
YMEHbLUNTL «NepeperynmpoBaHne» 1 «HefoperynmpoBaHme» B cucteme (CM. pucyHok E.1, kpusas 2).

BaxHo! CnepgyeT noHumMaTh, YTO OrpaHM4eHUs napameTpos i.min u i.UPr pacnpoctpaHstoTcs
TOMbKO Ha WHTErpanbHyl COCTaBmnsiowwyo. KoHeuyHoe 3HaveHne BbIXOAHOW MOLLHOCTU, MOMyYeHHoe
Kak cymMMa nponopuuoHanbHom, anddepeHunanbHon U MHTErpanbHOW COCTaBNSIOWMX, MOXET fne-
XaTb BHE Npeaenos, 3adaHHbIX i.min ui.UPr.

OrpaHun4yeHne KOHEYHOro 3HayeHusi BbIXOAHOW MOLLHOCTM B CUCTEMe 3adaeTcsi napamerpamu
P.min n P.UPr (cm. n. 3.7.3).

[ns ymeHblueHns konebaHuii Npu nepexoAHbIX NPoLieccax MOXHO Takke 3agaTb HOMUHambHYIO
MOLLHOCTb. HOMMHanbHas MOLIHOCTb — 3TO CPEeAHsii MOLLHOCTb, KOTOPYH Hago nodaTb B OObeKT
perynupoBaHuns Ans AoCcTwxkeHus Tpebyemon ycrtaBkv. B Halem npyMepe HOMUHamNbHY0 MOLLHOCTb
P.nom HyxHo 3agaTtb paBHoi 60 %. Torga npy paboTe K 3HAYEHUIO BbIXOAHOW MOLLHOCTU, paccyu-
TaHHon MNIO-perynstopom, 6yaeT npubaBnsATbCst HOMUHANbHas MOLWHOCTL. Npy 3agaHnM HOMUHarb-
HOM MOLLHOCTM MapameTpbl OrpaHW4yeHus MHTerpana Heobxoaumo 3apaTtb OT 3HadeHus P.nom. B
HalleM npumepe ANs AOCTWKEHWS 3Ha4YeHUs UHTerpanbHow coctasnsiowert ot 50 % fo 70 % v npm
P.nom = 60 % Heobxoaumo 3agaTth i.min = =10 %, a i.UPr = +10 %.

Pabota cuctembl ¢ 3agaHHON HOMWHANBbHOW MOLLHOCTbIO U OrPaHNYEHUSMU MHTErpanbHoOW Co-
CTaBnsAoWENn nokasaHa Ha pucyHke E. 2. Kak BMOHO M3 pUCyHKa, NepexofHbIi npouecc nporekaeT
HeckonbKo BbICTpee, T.K. 3Ha4YeHWe BbIXOAHOW MOLLHOCTM cpa3dy HauuHaeT pactu oT P.nom, a He oT
HYINeBOro 3HaYeHus.

Takke 3agaHue P.nom Heobxoaumo npu ncnons3osaxHunm MN-perynatopa.
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MpunoxeHue E. O6wme npuHumnbl NMUAO-perynuposaHus

PucyHok E.2

E.2 OnpeaeneHue napameTpoB NpeaBapuUTeNibHON HaCTPOMKK perynsatopa

MpuBeaeHHbIN HUXEe MeTon MO3BONSET onpedenuTb NPUBNM3nNTEnbHbIE NapamMeTpbl HACTPOWKK
perynstopa ans obecnevyeHns BO3MOXHOCTU MOCMeayLWero npuMeHeHnsi TOYHOW aBTOHACTPOMKM.
OT0 GbIBAET HEO6XOAMMO B cryyae, ecrnv NpoBedeHne NpeaBapuTEnbHON HACTPOMKU B aBTOMaTuye-
CKOM pexuMe HeaomnycTUmMo.

[pybas oueHka napameTpoB perynstopa OCHOBaHa Ha BPEMEHHbIX XapaKTepUCTMKax nepexon-
HOM PyHKUMKN oBbeKTa perynupoBaHusi. [ins CHATUA nepexofHow yHKUMM 0ObEeKT BbIBOAAT B pabo-
Yyylo obrnacTb B pPy4HOM pexume, AOXMAAKTCs cTabunusauuu peryrnvpyemon BenuyuMHbl U BHOCHAT
BO3MYLLEHNE U3MEHEHUEM YNpaBnsoLero Bo3aencTeusa Ha DP, [% oT AgnanasoHa nsMeHeHus yrnpas-
nstouero BosaencTeus]. CTposT rpacuk nepexogHon yHkumm (cm. pucyHok E.3). Micnonbsys rpa-
UK, BBIMUCTINTB:

tog = t1 — t;
Vob = (T2 — T1)/(tos *AP);
Ti = 4-1;
X, = 2-tVop,

ne X,— nonoca NponopLMoHanbHOCTK, [eq. nam./%];

T— NOCTOsIHHas 3anasfbiBaHus, [c;

tos — MOCTOSIHHAsA BpeMeHn 06bekTa, [C];

Vob — MaKCUMarbHasi CKOPOCTb U3MEHEHUs! perypupyemMoin BENUYMHbI NpU U3MEHeHWUN 3aga-
HMS Ha OAMH NPOLUEHT, [eq.n3m.]

Ty— WHTErpanbHasi NocTosiHHas, [cl;
T,— yCTaHOBMBLUEECH 3HAYEHNE perynupyemMon BenuymHbl, [ed. nsm.];
T1— HavanbHoe 3HayeHue, [eq. u3m.];

AP — uameHeHe ynpaensiowero Bo3aencTaus, [%).

KoadbcbuumeHT t,/t, (napameTp td.ti), onpegensowmn gono anddepeHumansHON CocTaBnsiio-
wen, Bblibupaetca n3 nHtepsana [0,1 - 0,25].
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MpunoxeHue E. O6wme npuHumnsl MUAO-perynuposaHus

PucyHok E.3

KoHkpeTHOe 3HaueHue ty/t, 3agaeTcsa ¢ y4eToM pearnbHbIX YCIOBUIA 3KCMyaTaumum U Xxapakrepu-
CTUK UCMOMb3yeMbIX TEXHUYECKUX cpeacTB. [nsa Toro, Yytobbl onpedenuTb ONTUManbHOE 3HayeHune
ty/ts, HEOBX0OAMMO conocTaBnUTb PaboTy CUCTEMBI B pearibHbIX YCOBUSIX SKCNyaTauum npu AByX-Tpex
pasnuyHbIX 3HaYeHunsX ty/t, (Hanpumep, npu ty/t,= 0,1; 0,15 1 0,25).

Mo ymonuyaHuto BBeAeHO 3HaveHue t,/t, = 0,15.

60



MpunoxeHue XX. Cnucok gaTunkoB

MpunoxeHue X
Cnucok nogknirovyaemMbix gaTymkoB (napameTp in-t)

OTO6p.Ha UH- Tun OQaTtuuka (CHIN) Tun aatumka* (Mex- Wigo
AvkKaTope AyHapogHoe)
oFF [aTynk OTKIMOYEH
Tepmonpeo6Gpa3oBaTeny CONPOTUBIIEHUsI
426 TCM 50M Cun 50 1,42602
428 TCM 50M Cu' 50 1,428010
~385 TCI 5001 Pt 50 1,38508
~391¢ TCI 5001 Pt' 50 1,39109
428 TCM 100M Cun 100 1,42601
r. 428 TCM 100M Cu' 100 1,428015
~.385 TCI 1000 Pt 100 1,3850
~391 TCI 1000 pPt' 100 1,3910
BT TCH 100H Ni 100 1,6170
£.385 TCI 50001 Pt 500 1,3850
£391¢ TCI 50001 Pt' 500 1,3910
£.3595 TCI 100001 Pt 1000 1,3850
£391¢ TCI 100001 Pt' 1000 1,3910
L6 TCH 1000H Ni 1000 1,6170
MpeoGpa3oBaTenu TepMoanekTpuyeckme
E ! TXK L
E K TXA K
AKTUBHbIE faTUYUKKN
cH2d Oartumk ot 4 o 20 MA
a2 Oartymk ot 0 o 20 MA
s Oatuuk ot 0 o 5 MA
un o Oatumk ot 0 no 1 B
[aTymKy NoNnoxeHUs 3aQBUXKKU
P09 Pe3ncTnBHbIN gaTumk 3aaBWKKN 0
900 Om
PO20 [aTunk NoNoXeHUs 3aABUXKY C
TOKOBbIM BbIxogom oT 0 oo 20 MA
POS [laTunk NonoxeHns 3aaBUXKY C
TOKOBbIM BbIxogoM o1 0 o 5 MA
P20 Pe3ncTuBHbIN AaTuuk 3aaBUXKKU 4O

2 kKOm

*) — Ha ocHoBaHumn [ICTY 2858 «TepmonepeTsoptoadi onopy» n [ICTY 2837 «[lepeTtBoptoBavi Tep-

MOENEKTPUYHI»

Mpumeyanue — B gaHHon pepakumm PO 1 nporpammbl-koHurypatopa npvseieHb! AaT4nku, UCMonb-
3yeMble B CUCTEMAX BEHTUNALMN 1 KOHOULMOHUPOBaHWS. 3a Nnogpo6HOM KOHCynbTaumen obpalyain-
TECb B rpynny TEXHUYECKOW NOALAEPXKKU.
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MpunoxeHue UN. Hactporka npu6opa

MpunoxeHune U
Hactponka npnbopa ana pa6otbl ¢ UM
C aHanoroBbIM ynpaBneHuem

Mpun nporpammupoBaHum Npubopa ¢ NOMOLLbIO KHOMOK Ha NULIEBOM NaHenwu, cregyert:

1)
1.1)
1.2)
2)
2.1)
2.2)
2.3)
2.4)
3)

Bointu B rpynny Hactpoiuku/ NapameTpbl/ Cnyxe6Hble;

3apatb napameTpy idle 3HayeHne ON;

Mpnbop nepenaeT B peXxmm OXnaaHus;

B rpynne HacTtpoiiku/ NMapameTpbl/ BbixogHble ycTpoicTBa ycTaHOBUTL NapameTp F.PC;
BolitTn B nanky napameTpoB UCMONHUTENBHOrO MexaHuama F.PC;

MapameTtpam OP1 n OP2 3apatb 3HaveHue oFF;

B aTon xe nanke 3agatb 3Ha4yeHne napameTpy SE.P paBHbiM 2.P0S;

[Mocne aToro BepHyTbCs k napameTpy OP1 1 ycTaHOBUTb 3Ha4YeHNe paBHbIM 5;

Bontn B rpynny Hactponku/ MapameTtpbl /CnyxebHble u nepesectn napametp ldle B
3HaveHune oFF;

Mpu NporpammMupoBaHny Npubopa ¢ NOMOLLLI0 MPOrpaMMbl-KOHGUrypaTopa cregyer:

1)
1.1)
1.2)
2)
2.1)

2.2)
2.3)
2.4)
2.5)
2.6)
3)

3.1)
3.2)

«MalumHa CoCTOsIHUIA»:

3apaTb napameTpy idle 3HayeHue BKIHOYEH;

3anucaTb U3MEHEHNE;

«bnokn Ynpasnenuns VcnonHutenbHbiMn MexaHuamamm»:

B BYVML1 B ccbinike Nel Ha BbIXO4HOM 3afnemMeHTe U cebinke Ne2 Ha BbIXOAHOM 3fiEMEHTE
nocTaBuTb 3HadYeHne OP — «He 3a4eCTBOBaH»;

3anucaTb U3MEHEHNE;

MapameTpy SE.P 3agaTb 3HaveHue 2.PoS;

3anucaTb U3MEHEHNE;

B BYUML1 cceinke Nel Ha BbIXOAHOM 3neMeHTe 3aaath 3HadeHue napametpy OP — BO Ne5;
3anncaTtb U3MEHEHME;

«MalumHa coCTOAHNIN»:

3apaTb napameTpy idle 3HaYeHne «BbIKMIOYEH»;

3anncaTtb U3MEHEHMeE.

HACTPOWKA NPUBOPA AN PABOTbI C TPEXNO3ULUOHHBIM UM
Mpu6op MoxeT paboTaTk B COCTaBE CUCTEMbI C TPEXMO3ULMOHHBIM VM.

1)
2)
3)
4)

5)

6)

7

[ns nameHeHusa Tuna M nepeseguTe cucTeMy B pexmnM oxuaaHus 3agatb napametpy idle
3HauyeHne ON).

Otknmounte BY o1 perynatopa, 3agate napametpy OP1 u OP2 (ecnu ecTb)
(/MacTpowika/llapameTpbl/ BIXOAHBIE YCTPOUCTBA/F.PC) 3HaueHns oFF.

3apatk napameTpy SE.P (/HacTpoiika /MapameTtpel/ BbIXOOHBLIE YCTPOUCTBA /F.PC)
3HaveHune 3.PoS.

MopxntounTb perynaTtop K AvckpeTHbIM BY Ne2 n Ne3, 3agas napametpy OP1 3HaveHue 2, n
OP2 3HaveHwne 3.

Ecnu MM ocHalleH aTynkom MOSOXKEHWs!, BbIMOMHUTL CrieayloLlme AenCcTBUs:

MopaxntounTb AaTtyunk nonoxexus kK Bxogy Ne 6;

3apatb napameTpy n.Ch (//Hactponka/llapameTpbl/O6bekTbI/ObJ 1) 3HayYeHue 6;
Hactpoutb Bxoa Ne 6 ons paboTbl C KOHKPETHBIM AaTYMKOM;

3apatb napameTpy dIP 3HayeHne ON;

Ecnu M HE ocHalleH 4aTynMkom NONoXeHust, BbINONMHUTL Cneaylolime AeUCTBus:

3apatb napameTpom tP.H nonHoe Bpemsi xoaa 3aaBUKKMK;

3apatb napameTpom tP.L MMHUManbHoe BpeMs paboTbl 3afBUKKY;

3apatb napameTpom tFP Bpems BbIGOpKM niodpTa 3agBMKKM;

MepeBecTu npubop B pabounii pexum (idle=oFF)
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MpunoxeHue K. MoaknioyeHne Harpy3ku

MpunoxeHue K
MoaknroyeHne HarpysKu
k B3 Tna «UAI ot 0 Ao 10 B» (Tvna «Y»)
BbixogHoe ycTpoiicteo Tvna «LAM 0 - 10 B» ncnonesyeTtca Ana ynpasneHus aHanorosbivm MM,
TaKUMKM Kak: perynupylolve KnanaHa, 4acToTHble npeobpasoBaTtenu u T.M. Takoe BbIXOAHOE YCTPOiA-

CTBO MOXeT ObITb aKTMBHbLIM UMW NACCUBHBLIM (MCMOMNb3YIOLLMM BHELLHWUIA UCTOYHUK NUTAHNS).
Cxema nogkntoveHust aktueHoro BO tuna «LAMM O - 10 B» noka3aHa Ha pucyHke K.1.

PucyHok K.1 — Cxema nogkntwoyeHus aktuBHoro B3 tuna «LJAM O - 10 B»

B HacTosilumin MomeHT B Npubophkl ycTaHaBnnBaeTcst akTuBHbIN «LIAM O - 10 Bx».

Onsa pa6otbl naccmBHoro LIAM O - 10 B ncnonb3yeTcs BHELUHUA UCTOYHUK MUTaHWS MOCTOSIHHOMO
TOKa, HOMUHarNbHOE 3HaYeHue HanpskeHus kotoporo U, HaxoauTcs B gnanasoHe ot 15 go 32 B.

ConpoTtuBneHue Harpy3ku R, nogknioyaemon k LIAIM, gomkHo 6biTe He MeHee 2 kKOMm.

CxeMma nogkntoveHusi naccusHoro BA tuna «LIAM O - 10 B» nokasaHa Ha pucyHke K.2.

PucyHok K.2 — Cxema nogknto4yeHus naccuBHoro B3 tuna «LJAM O - 10 B»

BHumaHue! HanpsikeHune nctodHuka nutanmns LIAIM He gomkHo npesbiwath 36 B.
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IucT perucrTpaumm nsmeHeHum

INucT pernctpaumm nameHeHum

Ne name-
HeHus

Homepa nucrtoB (cTp.)

U3MEH.

3aMeHeH

HOBbIX

QHHYnup.

Bcero
nMcToB (CTp.)

Oarta
BHeceHusA

Mognuckb
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