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BBEAOEHUE

HacTosilee pykOBOACTBO MO 3KCryaTauuu npegHa3HavyeHo a9 03HAKOMJIEHUS
06CnyX1BaOLEro nepcoHana ¢ yCTPOMCTBOM, MPUHLUMMNOM AENCTBUS, KOHCTPYKLMENR,
MOPSAKOM 3KCnayaTaumm n o6CNyXnBaHUS KOHTPOEPOB AN CUCTEM MPUTOYHOWN
BEHTUNALNN C BOASAHbIM kanopudepom TPM133 (HasBaHme ¢ 00/10XKKU, UM KOHTPOJIIEPSI
NPUTOYHON BEHTUNALMM — Ha3BaHuMe uU3 cepTudwukara), B AanbHENLLEM MO TEKCTY
MMEHYeMoro «npubop».

PykoBoacCcTBO Mo akcnyaTauumy pacnpocTpaHsaeTcsa Hanpmbop TPM 133, BbinyLueHHbIN
no TY 4211-013-46526536-2004.

Mpn6op TPM133 mn3rotaBnMBaeTCcs B HECKOJIbKMX BapuvaHTax Moandukauuim,
OTAIMHAOWMXCHA APYr OT Apyra TUMNOM BCTPOEHHbIX BbIXOOHbLIX YCTPOWCTB, PasfiyHbIMU
KOHpUrypaumsamu.

MHdopmaums o BapraHTe Moandukaumm pacluindpoBbIBaeTCS CrieAyoLmmM 00pas3oMm:

Mpu6op TPM1 33-)r-

| Tun BbIXOOHLIX YCTPOWCTB I

Koa KoHpurypaumm — ynpasneHue npuTto4HOn
BEHTUASUMEN C Kanopndepom

Tvn BbIXOAHBLIX YCTPOMUCTB:

U - undpoaHanorosblii npeobpasoBartesnb «napaMeTp—Tok 4...20 MA»;

Y — undpoaHanoroselii NnpeobpaloBatesb «napameTp—HanpsxeHue 0...10 B».

Mpumep 3anucm ycnoBHOro o6o3HaveHns npnbopa nNpu 3akase 1 B JOKyMeHTaumm
Opyrov NpoayKunMn, rae oHM MoryT 6blTb MPUMEHEHbI:

Mpuoop TPM133-U-01 TY 4211-013-46526536-2004

OTO O3HayaeT, 4YTO MIrOTOBJIEHUIO M NOCTABKE MOONEXMUT KOHTPOIEP CUCTEM
npUTOYHON BeHTMNAUMM TPM133, oCHaLWEHHbBIN BbIXOAHBLIMWU YCTPOWCTBAMU — ABYMS
undpoaHanoroBsiMn NpeobpasoBaTensaMm «napameTp—TokK 4...20 MA».

B HacTosWeM AOKYMEeHTe NMPUHATbI HUXenpueeaeHHbie 0003Ha4YeHus un
COKpaLLeHuns:

HCX - HOMUWHanbHasa cTtatMyeckass XapakTepuCcTuKa;

B3 BbIXOOHOW 3/IEMEHT;

UY - nameputenbHoe yCTPOMNCTBO;

um NCMOJIHUTESNbHBIA MEeXaHUN3M;

™ Tepmonapa (npeobpasoBaTtenib TEPMOINIEKTPUYECKUNIA);

TC — TepMonpeobpa3oBaTtesib CONPOTUBAEHUS;

TCM - tepmonpeobpasoBaTesfib CONPOTUBNEHNS MEOHbI;

TCN - tepmonpeobpa3oBaTesib CONPOTUBNEHUS NNATUHOBBIN;

LAN - undpoaHanorosbii Nnpeobpa3oBaTterib;

KKU - XnaoKkokpuctaninyecknin MHANKaTop;

NBC - npeobpas3oBaTtesib BLIXOAHOIO CUrHana perynaropa;

K3P - 3anopHo-perynmpyloLwui knanaH (3aaBmxka).




1. HASBHAYEHME

1.1. KoHTponnep cuctem nputo4Hon BeHTuaaumm TPM133 B komnekTe C nepBUYHbIMUN
npeobpas3oBaTensiMn 1 UCNOAHUTENBHLIMU MEXaHN3MaMU NPEeAHA3HAYEH OJ19 KOHTPONS U
perynmpoBaHusa TeEMnepaTypbl BO34yXa B MOMELLEHNSX, 000PYA0BaHHBIX CUCTEMOWN MPUTOYHO-
BbITSDKHOM BEHTUNSLMKN, OTOBPaKEHNS UISMEPEHHOW TeMMNePaTypbl N PEXVMOB PaboThl Ha
BCTPOEHHOM uHAMKaTope u GOPMUPOBAHUA CUTHANOB YyNpaBAEeHUS BCTPOEHHbIMU
BbIXOOHBIMW YCTPOMCTBAMM, YNPaBASIOLWNMN UCNONHUTENBHBIMU MEXaHN3MaMW.

1.2.

1.3.

Bo Bpemsi paboTbl NPUBOpP BLINOAHAET Cneaylowme OCHOBHbIE QYHKUUN:

npPoOn3BOAMT N3MepeHNe PU3NYECKNX NapamMeTpPOB, KOHTPOIMPYEMbIX
BXOZHbIMW NEPBUYHBLIMY NPe0OpPa30BaTENAMN C YHETOM HENMMHENHOCTU X HCX;
ocyliecTeAseT undpoByo GUAbTPaLMIO N3MEPEHHLIX NapaMeTpPoB OT
NMPOMBILLSIEHHBIX UMMYJIbCHbIX MOMEX;

NMO3BONISIET NPOU3BOANTE KOPPEKLMIO M3MEPEHHBIX NapaMeTpoB ASis
yCTpaHeHNs NOrpeLIHoCTeNn NepBUYHbIX NpeobpasoBaTenei;
OCYLLLECTBNSET OTOOpaxeHne pe3dynbTaTOB U3BMEPEHUI HA BCTPOEHHOM
Xupgkokpuctannmyeckom nHamkatope (OKKWN);

dopMUpyeT aBapuriHbIN CUrHaN NPy 06HAPYXXEHNN HEVUCTNPABHOCTHU
nepBUYHbIX Npeobpa3oBaTeneit ¢ oTobpaxkeHnemM ero npmnynHbl Ha XXKN n
BbIBOAMT €r0 Ha BHELLHIOI CUrHaNn3aumio;

dopMunpyeT curHasbl ynpasieH1Us BHELUHUMN UCNOAHUTENbHBIMUA
MEXaH3MaM1 N YCTPONCTBaMU B COOTBETCTBUN C 331aHHBIMUN MOIb30BATENEM
3aKOHaMM 1 NapameTpamMn PerynmpoBaHus;

OCYLLECTBNSIET OTOOPAXKEHME HA BCTPOEHHOM XUOKOKPUCTANINYECKOM
uMbPOBOM NHOMKATOPE 3a4aHHbIX MapPaMeTPOB PeryinpoBaHng;
dopMmMpyeT KOMaHAbI PYYHOr0 YNPaBIEHNS UCTIONTHUTENIbHBIMU MEXaHU3MaMU
1 YCTPOWCTBaMM C KnaBmaTypbl Npubopa;

OCYLLECTBASET nepegadyy KomnbioTepy nHdopmaumm 0 3Ha4YEHUSIX
KOHTPOJIMPYEMbIX AATYMKAMUN BENNYMH N YCTAHOBEHHbLIX Pa60o4MX
napamMeTpax, a Takke NPUHUMaeT OT HEro AaHHble HA U3BMEHEHME 3TUX
napameTpoB;

NPOM3BOAMT COXPaHEHME 3a0aHHbIX MPOrpamMMmnpyemMbIx NnapamMeTpoB B
3HEepProHe3aBUCUMON NAMATU NP OTKIIIOYEHMN HANPSXKEHUS MNTAHUS;
No3BONSIET NPOU3BOAUTE KOHOUIypUpoBaHne GyHKLIMOHANIbHOM CXEMbI U
YCTaAHOBKY NMPOrpaMmMupyembIx paboymx napameTpoB C MOMOLLLbIO BCTPOEHHOM
KnaBmaTypbl ypaBneHus, a Takxe CneumanmanpoBaHHom nporpammel Ha MK.

Ycnosus aKcnlyatauunn:

3aKpbITble BSprBO6830I‘IaCHbIe nomeweHunsd
0e3 arpeccuBHbIX NAPOB 1 ra3os.;

TemMnepaTypa OKpy>XatoLLero Bosayxa ot +1 go +50 °C;

BEPXHUI Npenen oTHocuTenbHoM BnaxHoctTu 80 % npu 25 °C n 6onee
HU3KMX TeMNepaTypax Bo3ayxa
6e3 KoHaeHcauumn Bnaru;

atMocdepHoe AaBfieHne o185 oo 107 kMa.



2. TEXHUWYECKUE XAPAKTEPUCTUKN U
YCJ10BUAA SKCIIJTYATALUU

2.1. OCHOBHbIE TEXHNYECKME XapakTePUCTUKM NpMBEAEHbl B Tabnuuax 2.1, 2.2, 2.3.

Ta6nuua 2.1
OOwme xapakTepuCcTUKMn
HanmeHoBaHune 3HayeHue
JlnanasoH NePEMEHHOro HaNPSXXeHNs NUTaHUa 90...245 B nepemeHHOro Toka
yacTtoTon 47...63 'y,
MoTpebnsiemasi MOLLLHOCTb He 6onee 10 BA
KonnyecTtBO KaHanoB namepeHus 7
KonnyecTtBo AMCKPETHBIX BXOA0B 6
Bpems onpoca ogHoro kaHana, He 6onee 0,5c
KonnyecTtBO BbIXOAHbLIX YCTPOMCTB 4 pene
2 LUAN
NHTepdenc cBsa3n ¢ KOMMNbIOTEPOM RS-485
Twun kopnyca DIN12M
[abapuTHble pa3mepbl Npubopa 157x86x58 mm
CteneHb 3almTbl Kopnyca 1P20
(CO CTOPOHBI NMLEBOW NaHenun)
Macca npmnbopa He 6onee 0,5 kr
CpepnHuin cpok cnyxobl 8 net
Ta6bnuua 2.2
BxopaHble nepBuYHbIe Npeobpa3oBaTenu
HanmeHoBaHue JdwnanasoH Paspewatowas | MNpenen 0OCHOBHOM
n HCX N3MEepEHUIn CNocobHOCTb npvBEAEHHOM
NorpeLLHocTn
Tepmonpeo6GpasoeaTtenun conpoTueneHnsa no FOCT P 6651-94'
TCM 50M W, - = 1,426 -50 °C...+200 °C 0,1°C
TCM 50M W, = 1,428 -190 °C...+200 °C 0,1°C
TCN S0NMw, ;= 1,385 —200 °C...+750 °C 0,1°C
TCnsonw, = 1,391 —200 °C...+750 °C 0,1°C
TCM 100M W, , = 1,426 -50 °C...+200 °C 0,1°C
TCM 100M W, = 1,428 -190 °C...+200 °C 0,1°C 0,25 %
TCn1oonw,,, = 1,385 —200 °C...+750 °C 0,1°C
Tcn 100N w, , = 1,391 —200 °C...+750 °C 0,1°C
TCH 100H W, = 1,617 -60 °C...+180 °C 0,1°C
TCn 500N w, = 1,385 —200 °C...+650 °C 0,1°C
Tcn soonw, , = 1,391 —200 °C...+650 °C 0,1°C 0,25 %




MpoponxeHue Tadn. 2.2

TCHS500HW, = 1,617 -60°C...+180°C 0,1°C
TCMn 1000M W, ;= 1,385 —200 °C...+650 °C 0,1°C
TCM 1000MW, ;= 1,391 —200 °C...+650 °C 0,1°C
TCH 1000H W, . = 1,617 —-60°C...+180 °C 0,1°C
Tepmonapsl no FOCT P 8.585-20012
TXK (L) —2000 C...+800 .,C 0,10 C 0.25 %
TXA (K) —200°C...+1300 °C 1°C
CurHanbl NOCTOSHHOroO Toka u HanpshkeHus no FOCT 26.011
0...5 mMA 0...100 % 0,1%
0...20 MA 0...100 % 0,1 % o
4...20 A 0...100 % 0,1 % 0,25 %
0...1B 0...100 % 0,1 %
JlaTymMK NOJIOXKEHUS 3aABUXEK
— pe3uncTmBHbIn (80 900 Om) 0...100 % 1%
— PEe3nCTUBHLIN (80 2 KOM)
— TOKOBbI 0(4)...20 MA 0...100 % 1% 0,25 %
— ToKOBbIN 0...5 MA 0...100 % 1%

Mpumevanus. 1. W, —OTHOLIEHNE CONPOTUBIEHUS AATHVIKA, U3MEPEHHOTO NMpY TemMneparype
100 °CkeroconpoTuBneHuio, namepeHHomy npu 0°C.

2. OnsapaboTbl c NpnbopoM MOryT 6biTb MCNONb30BaHbI TOJIbKO U30/IMPOBAHHbIE
TepMonapsbl ¢ He3a3eMJeHHbIMWU paboyrmm cnasimu.

Tabnuua 2.3
BbixogHble 3N1€MeHTbI
HavnmeHoBaHune Jonyctnmasn Harpyska
Pene anekTpomarHuTHble 4 A npu HanpsixeHUn He 6onee
220B 50y ncos o >0,4
LIAIM «napameTp-ToK» 4 ... 20 MA 100 ... 800 Om
LIAIM «napameTp-Hanpsxenue» 0 ... 10 B,
He MeHee 2 kOm

2.2. 10 yCcTOMYMBOCTHM K KNMMATUYECKUM BO3OENCTBUSAM NMpu akcnnyaTaumum TPM133
COOTBETCTBYET rpynne ncnonHenmsa B4 no FOCT 12997-84.

2.3. Mo yCTOMYMBOCTU K MEXaHNYECKMM BO3OENCTBUAM Npu akcnnyataumm TPM133
cooTBeTcTBYET rpynne ncnonHeHns N1 no FOCT 12997-84.

2.4.TabapuTHble N yCTaHOBO4HBIE pa3mepbl npubopa TPM 133 npmBeaeHsl B pust.A.



3. ONMNCAHUE PABOTbI NPUBOPA

3.1. KoHcTpykuusa npubopa

3.1.1.Mpubop TPM 133 n3rotasnmeaeTcs BN1acTMacCOBOMKOPyCe, NPeAHA3HAYEHHOM
ons kpenneHus Ha DIN-peliky. FabapuTHbIii 4HepTEéx npubopa NpuBeaEH B rpus. A.

Mo o6enmM cTopoHam Kopryca B HUXHEN ero 4acTu pacnonaraloTcs ABE KNeMMHble
KONoOKW, NpefHa3HayYeHHbIe ANS MOACOEeAMHEHUNS LIENen NUTaHus, uenei ynpasneHus
MCNOJIHNTENbHBIMY MEXaHU3MaMu, U3MEPUTESNIbHbIX U KOHTaKTHbIX AAaTYnkoB, Kabens
cBSA3K no nHtepdericy RS-485.

3.1.2. Ha BepxHel naHenun npmnbopa Haxopsatcs: XKW 1 kHonku ns ynpaeneHus
paboTow npmnbopa (puc. 3.1).

KOHTPOJUIEP NPUTOYHON BEHT

TPM 133 (V)[JH 1]

Puc. 3.1. dnemMeHTbl MHAVKALWU U YNPaBJ/ieHUs

LBYXCTPOYHbIN 16-pa3pagHbin (2x16) XNAKOKPUCTANANYECKUIA NHAUKATOP
npegHasHaveH ass oTob paxeHuns LMdpoBon nBYKBEHHOW (3HAKW PYCCKOro M NaTUHCKOro
andaBuToB) NHGOPMaLUN.

Ha vHankaTope oTobpaxatoTcs:

— HaVMEHOBaHUS PexMMoB paboThbl;

— 3HAYEHUNS NBMEPEHHbBIX BEJINYUH;

COCTOSIHME OMNCKPETHbIX BXOAOB (CUrHas bl 06 aBapuiiHbIX CUTYyaUUNX);
3HaYyeHVst YCTaBOK;

TEKyLLEE BPEMS;

NMYHKTbI MEHI0;

— 0603HaYeHNs U 3HAYEHUSI MPOrPaMMMpPYEMbIX NapamMeTpoB.

MHaonkaTop MMeeT NOoACBETKY JNINLLEBOV NaHeNW, ynpaBfiSseMyld C NMOMOLLbIO
nporpamMMupyemMoro napameTpa ind.L, KOHTPACTHOCTb U306PaXEHNS, PETYINPYEMYIO
C MOMOLLBIO NporpaMMmpyemoro napametpa ind.c (umeetcsa 200 rpagaumi).

B npubop BCTpoeHa nneHo4vyHas knaeBmatypa C LUECTb KHoMkamu. Mpu Haxatum
KHOMOK 3BYYUT cuUrHan (NoaTBEPXAEHME), KOTOPbIA MOXHO BbIK/IOYUTE C MOMOLLBIO
nporpaMMnpyemoro napameTpa BEEP.




KHonku, Haxopawmecs HanepegHen naHenu npm6opa, MMeloT cnepylowee HazHa4yeHme.

KHorku @yHKLMOHANBHOE HAa3Ha4YeH1e

Pabounin pexum’

Bri6op:

— MyHKTa MEHIO

— KaHana perynmpoBaHus
— ANCKPETHOro BXoAa

Pexum Bbib6op nporpaMmmmnpyemMbix napamMeTpoB U

NPoOrpamMMMpoOBaHus? | U3MEHEHNE X 3HaAYEeHUI

Pabouuii pexvm Bxoa, B rnaBHOE MEHIO 1 MOCNEeayOLLMIA NEPEXOL,
B Hy>XHbI PEXVM NPOrpaMMUpOBaHnst

Pexunm Mepexon B pexum pegakTMpoBaHus

nporpaMmMmnpoBaHns napamMeTpos

3anuncb B NaMATb YCTaHOBEHHbIX
3Ha4YeHNii NapamMeTpoB

MpopomkuTensHoe HaxaTue (~3 ¢)
M3MEHSIET MOJIOXEHME AECATUHHOWN TOYKN
yucna

Pabounin pexum

Bbixog n3 Pa3nnN4HbIX MYHKTOB MEHIO B
pexmm OCHOBHOM NHANKAUMN

Boaepart B npeablayLwmii NyHKT MEHIO

COpocC aBapuinHOWM curHanmaaumm

Pexunm
nporpaMmmMmnpoBaHuns

MpoponxutensHoe HaxaTtue (~3 c)
OCYLLECTBNSIET BbIXOA, U3 pexXnmMa
nporpaMmmMmnpoOBaHnNA B rMaBHOE MEHIO

Py4HOI pexum,
pPEeXnM TECTUPOBAHMUS

®
)

9
&

Mpy 0AHOBPEMEHHOM HaXaTun KHOMOK
MEHSIETCS 3HAYeHne napameTpa B
onpefeneHHbIX pexmnmax

Pexum
nporpaMmmMmnpoBaHna

MN3meHeHne gatbl U BpEMEHU

Pabouunii pexunm

MpoponxntensHoe HaxaTtue (~3 c)
nepesoauT NpMbOp B OEXYPHbIA PEXNM U
obpaTHO (M3MeHseTcs 3HaYeHne
napameTpa duty Ha NPOTMBOMONIOXHOE)

Pabounin pexumMm uHOuKaumMm — PexuMm MHOuKaumMm, B KOTOPOM OoTobpaxatoTcs
ornepaTuBHbIE 3HAYEHMA M3MEPEHHbIX BEINYMH, COCTOAHME 000pYA0BaHUS, PEXUM

paboTbl 1 Bpems.

Pexum nporpamMmmupoBaHve — pexuM, npeaHasHavyeHHbI Ais YCTAHOBKM 3HA4YeHUin
napamMeTpoB paboTbl Nprubopa, HeoBXOAMMbIX NMPWU 3KCryaTauun, 3anncu mx B
3HEeproHe3aBUCKMYO0 NamaTb Npubopa, a Takke NPOCMOTPa 3HAYEeHUI NapamMeTpoB

(c™m. puc. 5.2).




3.2. CTpyKTypHasa cxema
CTpykTypHas cxema npubopa npeacraeneHa Ha puc. 3.2.
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Puc. 3.2. CtpykTypHas cxema npu6opa

3.3. UamepuTenbHbie BXoAbl

3.3.1. K yHMBepcanbHbIM nameputensHbiM Bxoaam (Bxoa 1...Bxon 7) (cMm. puc. 3.2)
noaK/4alTCs NepBMYHbIE NpeodpasoBaTenu.

MepBuYHbLIE NPeobpas3oBaTenu (oaTtynkn) NpeodpPasoBLIBAOT GU3MYeckme napameTpsbl
00beKTaB3IEKTPUYECKME BENMYUNHBI, MOCTYNAIOLLME B MPUOOP 419 X AaNIbHENLLIEN 06pabOoTKU.

B kauecTBe BXOAHbIX AATYMKOB npubopa MOryT ObiTb MCNONb30BaHbI:

— TepmonpeobpasoBaTenn CONpPOTUBNEHUS;

— Tepmonapbl (NpeobpazoBaTen TEPMO3NEKTPUYECKHME);

— aKkTMBHble Npeobpa3oBaTenu C BbIXOAHLIM aHaOroBbiM CUrHaNOM B BUAE
MOCTOSIHHOIO HANPSIXXEHUA UK TOKa;

—  0ATYNKM NOJSIOXKEHUSA NCMOHNTENBHBIX MEXaHM3MOB (NEPEYEHb AaTYMKOB
cM. B Tabn. 2.2).

3.3.2. Tepmonpeobpa3oBarenuconpotTusieHuns (TC) NpUMeHSIOTCA A1 U3MePeHNs
TemMnepartypbl OKPY>XaIOLLEN cpeabl B MECTE YCTaHOBKM AaTtymka. MpuHumMn gencTens Takmx
[AaTYNKOB OCHOBAH Ha CYLLECTBOBAHUN Yy PSiAa METaNIOB BOCMPOM3BOANMONA U CTabWbLHOMN
3aBMCUMMOCTM aKTMBHOIO COMNPOTUBAEHMS OT Temnepartypbl. B kayectBe marepuana gns
narotosneHns TC B NPOMbILLIIEHHOCTU HaLLLe BCEro UCMOo/b3yeTcs creupnanbHo obpabdoTaHHas
MegHas (ons gatdnkos TCM) nnm nnatnHoBas (ons gatdmkos TCIT) nposonoka.

BbixogHble napameTpbl TC onpenenstoTcsd UX HOMWUHaNbHbIMU CTAaTUYECKMMU
xapaktepuctukamm (HCX), ctaHpaptnsoBaHHbiMn FTOCT P 50353-92. OCHOBHbIMU
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— I —
Bxop, X-1 _I ©C Bxof, X-1 N
BXOA X-2 — Bxop, X-2
Bxon X-3 Bxof X-3 - >
— 1 — 1 ﬂx
a) TepmonpeobpasoBaTtesb 0) Tepmonapa
conpotueneHns TCM/TCI
Bxoz X-1 Bxon X-1
BX0a X-2 Tji@l X BXO X-2 * O—I
Bxof, X-3 = Bxof X-3 =
——— 1 il — Iy
B) 4aT4MK C YHUDULMPOBAHHLIM r) LaT4ymk ¢ YHUOULMPOBAHHBIM
BbIXOLAHbIM CUMHANIOM TOKa BbIXOAHbIM CUMHANIOM HanpsiXeHus

Puc. 3.3. CxemMbl noaknioyYeHns AaT4mkoB

napameTtpamu HCX aBnaioTca: HauyanbHOe CoNpOoTMBIEHUE AaTumnka R, aMepeHHoe npu
Temneparype 0°C, TemnepartypHbiii koadpduumeHT conpotueneHus W, ., onpenensemoiit
Kak OTHOLLIEHME COMPOTUBIIEHMS JaTyMKa, uaMepeHHoro npu temnepatype 100 °C, k ero
conpoTuenennto, namepeHHomy npu 0°C. Beessnctem, yto HCXTepmonpeobpazoBarteneit
COMPOTUBNEHUA — PYHKUUN HennHenHble (ans TCM B obnactu oTpuuLaTenbHbIX
Temnepatyp, aana TCIN Bo BceM TemMnepaTypHOM Anana3oHe), Bnpnbope npegycMoTpeHa
NMHeapun3aums pesynbTatoB N3MEPEHNUIN.

Bo nsbexaHne BAUAHUSA COMPOTUBIIEHUS COEOUHUTENbHbIX MPOBOOOB Ha
pes3ynbTaTbl U3MEPEHUs TeMnepaTypbl, NOAK/IOYEHNE AaTynka Kk npubopy cnenyer
NPOU3BOANTbL MO TPEXMPOBOAHOM cxeme. Mpu Takor cxeme K 0gHOMY 13 BblBOAoB TC
NOAKOYAIOTCH OJAHOBPEMEHHO [Ba NPOBOAA, COEAVHSAIOWMX ero ¢ npubopom, a K
OpYyromy BbIBOAY — TPETU COEOAVMHUTENbHbIM NpoBOo4. ONna nOAHOM KoMMneHcauum
BINSIHNSA COEAVHNTENbHbLIX MPOBOAOB HA Pe3yNbTaTbl USMEPEHUN HEOOXOANMO, YTOObI
NX COMPOTUBAEHUS ObINN paBHbI Apyr Apyry. Npumep cxembl nogknodeHns TC Kk Bxoay
1 npnbopa npeactasneH Ha puc. 3.3, a.

CxeMbl NogKo4eHNs K Nprbopy pasnnyHbIX 4AaTYMKOB NPUBELEHb! HA pyc. 3.3, U B ripus. B.

B HekoTopbix cny4yasx BO3HUKAET HeobxoaMMmocTb noakniyeHua TC He no
TPEXNPOBOAHOM, a NO ABYXMPOBOOHOM CXeMe, HanpuMep, C LLeJibio UCNONb30BaHNS yXe
UMEIOLLNXCS HA OOBEKTE JIMHWNIA CBA3WN.

3.3.3. TepmoanekTpunyeckmne npeobpasosarenun (tepmonapsi) TIT Takxe
NPUMEHSINTCS AN N3MepeHns TemnepaTypsbl. MNpuHUMN AencTema TepMonap OCHOBaH Ha
adpdekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM HarpeBaHWE TOYKU COEANHEHUS OBYX
pa3HOPOAHbLIX MPOBOAHMKOB BbI3blBAET Ha MPOTUBOMOJIOXHbBIX KOHLUAX 3TOW uLenu
BO3HNKHOBEHWE 3NeKTPOoaBMXyLLEln cunbl — TepMoIC. BennunHa Tepmo34C nsHavansHO
onpeaensieTcs XMMmM4eCckumM COCTaBOM NPOBOAHMKOB 1 3aBUCUT OT TEMMNEPATYPbl HArpeBa.

HCX Tepmonap pasnnyHblix TMNoB ctaHgapTtrusosaHbl FOCT P 8.585-2001. Tak kak
XapakTeEPUCTMKN BCEX TEPMOMNap B TOW UKW MHOW CTEMEHWU SABMSIOTCH HENNHENHbIMU
dyHKUMAMK, B Npubope NpeaycMOTpeHbl CPeACTBA AN NMHeapu3aumm nokasaHuii.
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Touka coeguMHeHUs1 pa3HOPOOHbIX NPOBOAHUKOB Ha3blBaeTcs paboyum criaem
TEPMOrapkl, a NX KOHLbI — CBOOOAHBLIMM KOHLAMW UIIN UHOTOA X0104HbIM criaeM. Pabounii
cnan TepMonapbl pacrnonaraetcss B MecTe, BblOpaHHOM [OJ1si KOHTPOMS Temnepartypsbl, a
CcBOOOAHbIE KOHLbI MOAKIHAOTCH K naMeputensHomy npubopy. Ecnv noaknioveHme
CcBOOOAHbIX KOHLOB HEMOCPEACTBEHHO KkoHTakTam TPM 133 He npeacTaBnsieTcs BO3MOXHbIM
(Hanpumep, n3-3a Ux yaaneHHOCTV apyr OT Apyra), To coeanHeHne TepmMonapsbl ¢ Npndopom
HeobXoAMMO BbINOJSIHATL MPU NMOMOLLM KOMMEHCAUMOHHbIX TEPMO3NEKTPOAHLIX NPOBOAOB
nnun kabenewn, c 06s13aTeNibHbIM COBMI0AEHNEM NONSIPHOCTM NX BKIOYeHUsi. Heo6xoamMMocTb
NpUMeHeHNst Takux NPOBOAOB 0OycroBieHa TeM, 4to 34C TepMonapbl 3aBUCUT HE TOJSIbKO OT
TemnepaTypbl paboyero cnas, Ho Takxke 1 OT TeMrepaTypbl ee CBOOOAHbLIX KOHLIOB, BEIINHNHY
KOTOPOW KOHTPOJSIMPYET BCTPOEHHbIN B NPUoop

patyvk (puc. 3.4). MNMpn aTOM MCNoONL30BaHME TPM133
TEPMO3NeKTpoaHbIX kabene nossonset 1
YBENNYUTL AJIMHY NPOBOAHWKOB TEpMONapbl 1 +
«NEePEHECTM» ee CBOOOAHbBIE KOHLbI K KIIEMMHUKY /C 2
TPM133. pabounii crait — 3

Mprmep cxembl noaxtodeHns T k Bxoay

OAaTYnK )

npubopa npeacTaBnieH Ha puc. 3.4. TemnepaTyphi

BHUMAHME! ﬂ,ﬂﬂ pa60Tb| C |_|pV|60p0M CcBOBOOHBIX KOHLIOB

MOryT OblTb MCMONb30BaHbI TOSILKO TEPMOTapbI
C WU30/MPOBAHHBIMU U He3a3eMJIeHHbIMU
pabounMn crnasimMu, Tak kak oTpuuaTesibHble
BbIBO[bI X CBOOOHLIX KOHLIOB 06beauHEHbI Mexay coboi Ha Bxoae TPM133.

3.3.4. AKkTuBHbIE Npeobpa3oBaTesin C BbIXOAHbIM aHaJsIOrOBbIM CUrHaJIOoM
NPUMEHSIIOTCS B COOTBETCTBUM C Ha3HAYEHWEM JaTymka Onsi USMepeHUs PassinyHbIX
dn3nYeckmx napameTpoB. BbIXOAHbIMW CUrHanNamMm Takux AATYNKOB MOTYT ObiTb
M3MEHSIIoLLIEECH MO  JIMHENHOMY 3aKOHY Hanpsi)XeHue MNOCTOSAHHOro ToKa W BennyuHa
caMoro Toka.

MnTaHne akTUBHbLIX TOKOBbIX ATYMKOB OOJIXHO OCYLLECTBASATLCHA OT BHELLHEro 610ka
nutanusa 24 = 3 B.

MoaknioyeHne NaT4NKOB C BbIXOAHBIM CUFHA/IOM B BUAE NOCTOSIHHOIO HanpsiXXeHus
(-50,0...+50,0 MmB nnun 0...1,0 B) MOXET OCYLLUECTBNATLCA HEMOCPEACTBEHHO K BXOAaM
npuobopa (puc. 3.3, r), a AaTYNKOB C BbIXOAHbLIM
CUrHasIoM B BUAE TOKa — TOJIbKO MOCNe YCTaHOBKU TPM133
WYHTUPYIOLLEro pe3ncTtopa COnpoTUB/IEHUEM

Puc. 3.4. Cxema nogknioueHus TN

1
100 Om (norpewwHocTb He 6onee 0,1 %). B kavecTse "
LyHTa PEeKOMeHAyeTCA WUCMOJIb30BaTb BbICOKO- ‘M' 2
cTabuNbHble PE3NCTOPbl C MWHUMAasbHBLIM ~ 3

3Ha4YeHnemM TemnepaTypHoro koadduumeHTa
conpoTuenenus, Hanpumep C2-29B.

MprMep cxembl MOAK/OYEHUA aKTUBHOIO  Puc. 3.5. Cxema noakaioueHus
JaTymka C TOKOBbIM BbIXOAOM K Bxoay npubopa AAaT4YUKa C TOKOBbIM BbIXOAO0M
npencraesneH Ha puc. 3.5.
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BHUMAHME! lNpn ncnonb3oBaHnm akTMBHbIX 4ATYMKOB CNeayeT MMETb B BUAY, YTO
«MWHYCOBbI€» BblBOAbI X BbIXOAHbLIX curHanos B TPM133 o6beamHeHbl mexay coboi.

ToK B Lenun BCTPOEHHOIr0 MCTOYHMKA HaNpsxkeHns 24 B He fomkeH npesbiwath 180 MA.

3.3.5. Jar4ymkn nonoxeHmsa npegHasHayvYeHbl ON8 onpeaeseHns TeKyLero
NOMIOXEHMS (CTEMEHN OTKPLITUS MAN 3aKPbITUS) 3anOPHO-PErYyIMPYIOLLNX KlanaHoB,
3aBUXEK U T.MN. MNP PErYIMPOBAHMNN TEXHOJIOTMYECKMX NapaMeTPOB CUCTEMbI MPUTOYHOMN
BEHTUNALUMN.

Hanbonee 4aCcTo NPUMEHSIOTCS 4aTYNKM [TOJI0XKEHUSI PE3NCTUBHOIO TUNa. B paTymkax
3TOr0 TUMNa B Ka4ecTBe HyBCTBUTEJIbHOIO 3/IEMEHTA NCMNONb3YEeTCS PE3NCTOP NEPEMEHHOIO
CONPOTMBNEHUSA, OBUXOK KOTOPOrO0 MexXaHWYeCKn CBSi3aH C Perynvpylolen 4acTbio
WCMOJIHUTENTIbHOIO MexaHu3ma.

Mpnmep cxembl NOOKAIOYEHUS pPe3unc-

TUBHOro pgartymka K Bxopgy 6 npubopa
npeacTasfaeH Ha puc. 3.6.

HaxonosT npuMeHeHue u gartyuvku, [Jarunk
popmupyroLmMe BbIXOAHOW CuUrHasa B Buae MonoXeHus
JINHENHO-N3MEHSIIOLLEroCcsl Toka, BENMYMHA
KOTOPOro 3aBUCUT OT MOJIOXEHUSA UCMOJHU-
TENIbHOr0 MexaHu3Ma B AaHHbIA MOMEHT.
Mpubop cnocobeH obpabaTbiBaTb CUTHAsbI
[aT4YNKOB C TOKOBbIM BbIxogom 0...5 MA, 0...20
MA N 4...20 MA. MoaxntoyeHmne oaT4mkoB 3Toro Tiuna K TPM133 aHanormyHo noakItoyeHmnio
aKTMBHbIX NpeobpasoBarenel ¢ TOKOBbIM BbIXOAOM (CM. n. 3.3.4).

BHUMAHME! Npu ncnonb3oBaHnn aT4MKOB NOM0XEHMs NoO0ro Tmna gosxHa ObiTb
npoBegeHa COBMECTHasi IoCTUPOBKA CUCTEMbI «OaTinK — Npudop». MNopsaoK CTUPOBKN
npueeneH B npua. I.

3.3.6. Mpnbop MoxeT BbITb NCMOJSIb30BaH OAHOBPEMEHHO A5 PaboTbl C PasNYHbIMU
TNamun gaTinkos — TepMonpeodpasoBaTens My ConpoTUBIEHUs, Tepmonapamu u T.n. Mpn
3TOM HeCyLEeCTBEeHHO, K KakoMy 13 BXOAO0B npubopa 6yaeT NoakIo4eH AatymK TOro unm
WMHOrO TMNa, Tak Kak BCe BXOAbl Nprbopa naeHTnYHbl (kpome Bxoaa 7*). Mocne noaknioveHus
JaTyMKam npucBavBatoTCs NOPSAKOBbIE HOMEpPa TeX BXOAOB npubopa, ¢ KOTOPbIMU OHU
coeanHenbl (Bxony 1 cootBeTcTBYeT Aatymk Ne 1, Bxoay 2 — patumk Ne 2 1 7.4..).

Mpy OTCYTCTBMN MNOAKIOHYEHHOIO KO BXO4Y AaT4MKa HEOOX0AMMO YCTaHOBUTb 3HaYEHNE
«JlaT4nk He NoaAK/II04YeH» B NPOrpaMMmMpyeMoM napameTpe in- t, onpeaenstowem ero Tun
(cm. npun. B).

Puc. 3.6. Cxema nogknioyeHusa
PE3UCTUBHOIO AaT4yuka NOJIOXKEeHNs

3.4. QononHuTenbHbIe BXOAbl
Ong KOHTPONS COCTOSIHUA BHEWHEro o000pyAOBaHMS U  AMArHOCTUKU
paboToCNOCOBHOCTN CUCTEMbI NMPENYCMOTPEHbI WECTb ANCKPETHbIX BXxoaoB (C1...C6)
(cm. puc. 3.2), npeaHasHa4YeHHbIX A8 NOAKIIOYEHNS KOHTAKTHbIX A4aTYMKOB:
C1 - xomMmyTupytoLlee yCTPONCTBO 4SS AUCTAHLMOHHOMO NEPEBOAA CUCTEMBI
B AEXYPHbIN PEXNM;
C2 - paTymk KOHTPONS HEMCAPABHOCTU NPUTOYHOIO BEHTUAATOPA NO MNOTOKY
BO34yxa ;

* Bxof, 7 MeeT BCTPOEHHbIN LWyHTUpytouwmin peanctop R = 100 Om (0,1 %).
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C3 - patymka KOHTPOnsa 3acopeHns dunbTpa NPUTOYHOMO (BbITSXXHOIO)
BEHTUNATOPA;

C4 - paTymk BKIIOHYEHMSA pexunma 3awmTel kanopudepa oT 3aMmep3aHuns;

C5 - partyunk NnoXapHOM curHanusauum;

C6 - [aTymk KOHTPONS HEMCMPABHOCTU BbITSXXHOMO BEHTUASATOPA.

OTn curHansl GOPMUPYIOTCHA B pe3yfbTaTte 3amMblkaHUs (PasMblKaHUS) BHELUHNX
KOHTAKTOB, YTO YCTaHaB/MBAETCS NOJb30BaTENIEM MPU HACTPOIKE NpUbopa Ha 0ObeKTE.
Tpebyemas 3aaepxka peakummn npubopa npm Nosly4eHNN TaKMX CUrHaNOB YCTaHABIMBAETCS
nonb30BaTeNEM NHOVBUAYANbHO AN KaXA0ro Bxoaa, CM. napameTpbl PAU.O 1 PAU. 1,
npwa. b.

3.5. Undposoin dunbtp

3.5.1. ina ocnabneHns BINSHUS BHELUHUX UMIMYJTbCHbIX MOMEX Ha 3KCMNJlyaTalMOHHbIE
XapakTepucTmkm npmbopa B nporpaMmmy ero paboTbl BBeAeHa umdpoBas GunbtTpaums
pesynbTaTtoB n3mMepeHnin. PunbTpauyrs OCyLLECTBASETCA HE3aBUCKMO AJ15 KaXKA0ro KaHana
M3MEpPEHNS BXOAHbIX MapaMeTpoB 1 NMPOBOAMTCSH B ABa dTana.

3.5.2. Ha nepBom atane ¢uabTpaumm N3 TEKyLLUX U3MEPEHNM BXOLAHbLIX NapaMeTpoB
0T UNBTPOBLIBAIOTCS 3HAYEHWS, UMEIOLLIME SIBHO BbIPAXEHHbIE «MPOBasibl» NN «BbIOPOCHI».
Ona atoro B npnbope OCyLEeCTBASIETCA HEMPEPLIBHOE BbIYUCIEHME PA3HOCTU MEXAY
pesynbTatamMu ABYX NOCAEOHUX U3MEPEHUA OOHOrO M TOro Xe BXOOAHOro napameTpa,
BbINOSIHEHHBIX B COCELHUX LMKNax onpoca, U CpaBHEHNE ee C 3afaHHbIM NpeaesbHbIM
OTKJIOHEHMEM. Ecnv BblYMCNEeHHas pa3HOCTb NPEBbILLAET 3a4aHHbIV Npeaen, To pesynbTarT,
MOJIy4EHHbIN B NOCNEOHEM LMKSIEe OMNpoca, CYMTAeTCs HeOOCTOBEpPHbIM, AasibHeNLas
06paboTka ero NpMocTaHaBNIMBAETCS W MPOU3BOAUTCS MOBTOPHOE M3MepeHue. Ecnn
HEeLO0CTOBEPHbIV pe3ynbTat Obis BbiI3BaH BO3AENCTBUEM NMOMEXM, TO MOBTOPHOE U3MEPEHNE
NOATBEPANT 3TOT PaKT U NIOXHOE 3HAYEHME aHHYNMPYETCS. Takon anroputm o6paboTkm
pPe3ynbLTaToB M3MEPEHUI MO3BOMSET 3aWMTUTL NPMOOP OT BO3OENCTBUS €AMHUYHBIX
MMMYJIbCHbIX 1 KOMMYTaLMOHHBIX MOMEX, BO3HMKAIOLWMX HA NPON3BOACTBE Npu paboTte
CUOBOro 060pyaoBaHuS.

BenuyvHa npenenbHOro OTKAOHEHUSA Pe3ynbTaTOB ABYX COCEOHUX U3MepPEeHUn
3a/laeTcs Nnonb3oBaTenemM B napametpe «[lonoca punetpa» in.FG MHAMBUAYANBHO ANS
KaXa0ro gatymka B eauHnLax namepsaemMbiX MMM GU3nYeckmnx BENNYUH.

B obwem cnyyae npu Bbibope «IMonockl GunbTpa» cneayet UMeTb B BUAY, YTO YEM
MEHbLLUE ee 3aJaHHOe 3HayeHwe, TeM Jly4lle MOMEX03alUULLEHHOCTb N3MEPUTENIbHOIO
KaHana, HO NMpu 3TOM (13-3a BO3MOXHbIX MOBTOPHLIX USMEPEHWI) Xy>Ke peakumst npubopa
Ha ObICTpoe dakTyeckoe N3MeHeHE BXOAHOro napameTtpa. Bo nsbexaHne noBTOPHbIX
namepeHun npu 3agaHuun «fonocbl GpunbTpa» ANA KOHKPETHOro gartyuka cnenyet
PYKOBOACTBOBATLCA MakCMMaslbHOM CKOPOCTbID UM3MEHEHUSA KOHTPOMMPYEMOIro UM
napameTpanpuakcnayataLmn, a Takke yCTaHOBNEHHOM A1 HEr0 NePUOANYHOCTLIO ONpoca.

MprHEO6X0AMMOCTU AAHHBIN PUNLTP MOXET ObITh OTKJIKOYEH YCTAHOBKOW B MapameTpe
in.FG 3Ha4yeHua 0.

3.5.83. Ha BTOpom 3Tane @uabTpaunm OCYLULECTBASETCH CriaxuBaHue
(nemndurpoBaHne) Noy4eHHbIXB . 3.5.2 pe3ynbTaToB UISMEPEHMUI B CITyHae X BO3MOXHOW
OCTaTo4HOM NyKTyaumn.
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MepepaTtoyHas GYHKUMSA 3BEHA,
ocyuwecTBnsilouLero npeobpasoBaHue
BXOAHOrO curHana Ha 3ToM 3Tane
dunbTpaumn, NO CBOUM napamMeTpam
COOTBETCTBYET GUNLTPY HU3KMX YACTOT
NepBOronopsiaKac noCTOSHHOM BPEMEHN
t. Mpn nocTynaeHnn Ha BXOA4 Takoro
dunbTpa ckaukoodpas3HOro curHana ero
BbIXOAHOW CUIrHas Yepes BPeEMS, paBHOE
t, nameHuTca Ha BenunynHy 0,64 ot
aMnauTyabl cKadka; 4epes3 Bpems,
paBHoe 2t, — Ha BenndnHy 0,88; yepes
BpeMsi, paBHoe 3t, — Ha BennyunHy 0,95 n
T.4. N0 3KCNOHEHUMANTbHOMY 3aKOHY.

«[locTOsiHHaa BpeMeHun dunbTpa»
3ag4aeTcs Nonb3oBaTeNeM B CeKyHOax
VHANBUAYANbHO 4151 KaXA0ro KaHananpu
yCcTaHOBKe napameTpa in.FD.

Mpn 3apaHum napameTpa in.FD
cnegyet MMETb B BUAY, YTO YBENNYEHNE
€ro 3HayeHusa yny4ywaeT MNOMEXo-
3aWMLLLEHHOCTb KaHana n3aMepeHusl, Ho
ONHOBPEMEHHO YyBENM4YMBAET €ro
MHEPUMOHHOCTb. Peakuus npubopa Ha
ObICTPbIE UBMEHEHUS BXOOHOW BENMNYUHDI
3amMennseTcs.

Mpn HeobXoAMMOCTU [AaHHbIN
GUNbTP MOXET ObITb OTKJIIOYEH YCTAHOB-
KON B napameTpe in.FD 3Ha4yeHud 0.

Tdpakr

Tnam

Tnam

Tnsm

a) KOHTpoIMpyemas Temnepartypa

6) PUNLTPLI OTKIOYEHDI

3aaaHHoe
3HaueHue in.FG

B) BKJIOYEeH punbTp in.FG

r) BKJIloYeH GunbTp in.FG nin.Fd

Puc. 3.7. BpeMmeHHble anarpamMmmbl
pa6oTbl uMdpoBbIX GUNLTPOR

nokKkasaHumM partyuvka

BpeMeHHble anarpaMmmbl paboThbl LMPPOBLIX PUILTPOB NPeacTaBneHbl Ha puc. 3.7.

3.6. Koppekuusa namepeHui

3.6.1. AnsaycTpaHeHns HauyanbHOM NOrPELLUHOCTM NPe0bpa30BaHNSA BXOAHbLIX CUTHAIOB
M NOrpeLUHOCTEN, BHOCUMbIX COEOVMHUTENbHBIMU MPOBOAAMU, U3SMEPEHHOE NMPUOOPOM
3HaYeHne MOXeT ObITb OTKOPPEKTUPOBAHO B COOTBETCTBUM C 334aHHBIMU NOJIb30BAaTENEM

KOPPEeKTUPYILWMMM NapamMmeTpamu.

B npubope onsa kaxaoro kaHana u3amepeHus npeaycMoTPeHbl ABa KOPPEKTUPYIOLLIMX

napameTpa, C NOMOLLBbIO KOTOPbIX MOXHO OCYLLECTBNATb COABUTI N USMEHEHNE HaKJIoOHa

M3MEPUTENBbHOM XapakTepUCcTMkM aatyuka. Koppekuus nokasaHui OcyLlecTBAsSeTCS
HEe3aBMCUMO AJ1F KaXO0ro KaHana KOHTPONsd Temnepartypbl.

OTKOPPEKTUPOBAHHbLIE 3HAYEHUS KOHTPONMMPYEMBLIX NPpUBOpPOM TemnepaTtyp
BbIBOAATCS Ha MHAMKATOP nprbopa 1 UCNoNb3ylTCa ANS peryampoBaHns napameTpos

CUCTEMBI.
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3.6.2. Koppekuus "CaBur xapakTepucTukn”™ CNyXuT Ons yCTPaHEeHUs BANSHUS
Ha4asibHOW MOrpeLHoCTN NepBUYHOrO npeobpasosaressd (Hanpumep, 3Hadenuns Ry
TepmonpeobpazoBaTesNieli CONPOTUBNIEHUS) U OCYLLECTBASETCS NyTEM anrebpanyeckoro
CYMMUPOBAHMS BbIYMCIIEHHbLIX MPUOOPOM 3HAYEHNIA C KOPPEKTUPYIOLLUM 3HAYEHNEM ANIS
JaHHOro gatyuka. KoppektupyloLiee 3Ha4yeHne 3aaaeTcs nosb3oBaTeneM B napameTpe
in.SH B TeX Xe eAuHULAxX U3MepPEHUsl, 4To n

n3amepsieMblii GU3NYECKNIA napameTp. Tumn, °C
 ,
Mpumeuanune. Mpu paboTte ¢ NAATUHOBBLIMU ///
Tepmonpeobpa3oBaTengaMM COMPOTUBIIEHUS Ha 100 1 Ges koppekuym ;/
3Ha4YeHne caBura HaknagblBaeTCHd Takxe Koppekuunsa 80 ///
HenuHenHoctTn HCX partyuka, 3anoxeHHas B /// \
nporpaMmme o6paboTkn N3MEPEHWUIA. o) 60 //ﬂ C Koppexuyelt
= /7
Mpumep cosura USMepPUTENLHONM XapakTe- I 40 vl .
] /// TuHa=Tuam+in.SH
pucTukmM rpaduryeckn npeacrasneH Hapuc. 3.8.  =| o |/,
3.6.3. Koppekuus "Haknon xapaktepn- T 17 T, G
CTUKM" NCMONb3YeTCHa Ons KOMMeHcaunu no- | /"0 20 40 60 80 100
rpeLHOCTEN caMnX AATYMKOB (HanpuMep, npu Puc. 3.8. Koppekums "casur

OTKJIOHEHUW Y TEpMONpPeobpasoBaTeneli cConpo-
TMBNeHus napameTpa W, OT CTaHAApTHOro

XapakTepucTukun”

3HAYEHUsT) UK MOrPELLHOCTEN, CBA3AHHbLIX C Pa3bpOCOM CONPOTUBAEHWNI LUYHTUPYIOLLMX
pe3ncTopos (Npu paboTe ¢ NpeobpaszoBaTensiMm, BbIXOOHLIM UFTHAIOM KOTOPbIX ABASIETCS
TOK)W OCYLLLECTBNSIETCA MYTEM YMHOXEHNS OTKOPPEKTUPOBAHHOM No M. 3.6.2 n3amepeHHon
BENMYMHBI HA MOMNPAaBOYHbIN KOIDPULMEHT O, 3HA4YEHME KOTOPOIo 3a4aeTCs rnosib3oBarte-
ieM B napamMeTpe in.SL 4S5 KaXO0ro natymka B 6e3pa3mMepHbIX eANHULIAX B Anana3oHe
0,900...1,100; nepepn yCTaHOBKOM MOXET OblTb OnpeaeneHo rno dopmyne

o= rl(bak'r / nmsM’

rpe o
rl dakT

0

I'Ipmljln:vlep M3MEHEHVS HaK/IOHa U3MEePUTENLHOM Xa-
PaKTEPUCTUKM rpaduyeckn npeacTasneH Ha puc. 3.9.

Onpenenntb HEOOXOANMOCTbL BBEAEHUS Nonpa-
BOYHOIr0 KO3dPOUUMEHTA MOXHO, UBMEPUB MaKCU-
ManbHOe unmn 6nM3Koe K HeMy 3HaYeHNe NapameTpa,
rae OTKJIOHEHME HaKNoHA N3MEPUTENBHOM XapakTe-
pUCTUKMN Hanbonee 3aMeTHO.

BHUMAHMUE! 3apaHne KOPPEKTUPYIOLMX
3HAYEHWNIA, OTINHAIOLLMXCA OT 3aBOACKMX YCTAHOBOK
(in.SH=000.01 in.sL=1.000), n3MeHseTCTaHOAPTHbIE
METPOJIOrMYECKNE XapakTePUCTMKU NPrBopa v a0IHKHO
NMPOV3BOANTLCS TOMBKO B TEXHUYECKN 0O0CHOBAHHbIX
cnyyasx KBanMUUMPOBaHHLIMU CHELMaIMCTaMu.

— 3HayeHue NnonpaBo4HOro KO3(pOULNEHT];
— dakTnyeckoe 3Ha4YeHne KOHTPONMPYEMOro BXOAHOIO napameTpa;
— n3MepeHHoe NpMbopoM 3HavYeHne napameTpa.
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Puc. 3.9. Koppekuusa
"HaK/IOH XapaKTepucTuku”

15




MonyyeHHan nocne GuabLTPaLMM U Koppekuun pesdynbTupylowas nHdopmaums ob
N3MEPEHHbIX 3HAYEHMAX BXOOHbIX MApaMeTPOB NOCTynaeT Ans AanbHenweln o6paboTkm
Ha BbluMCAUTENM Npubopa.

3.7. Perynstopbl

Perynatop — 3TO NporpamMMHbI MOAYb, OTBEYalLWMii 3a nogaepXXaHme BXOLHON
BEJINYNHBI HA 3aJaHHOM YPOBHE, Ha3bIBAEMOW YCTaBKOW.

Perynatop cpaBHMBAET 3Ha4YEHWE, NpULLeLIEe CO BXOAa, CYCTAaBKOW 1 BbipabaTbiBaeT
BbIXOLHOW CUrHas, HanpasfieHHbI Ha YMEHbLUEeHME UX paccoriacoBaHus. BbixooHowm
curHan perynstopa B TPM133 nocTynaeT Ha BbIXOAHOW 3/IEMEHT, C MOMOLLLbIO KOTOPOro
OCyLLEeCTBNAEeTCS yrnpasiieHne VIcnonHnTeNbHbIM MeXaHU3MOM.

Ana kaxporo Perynaropa 3agaiotca cnenylowme napameTpbl:

— pexum paboTsl (ML nnm ABYXNO3NLMOHHBIA PEFYNATOP);
— 30Ha He4YyBCTBUTENBHOCTY;
- ana NMUA-perynatopa — napameTtpsl [MUA-perynnpoBaHnsa u aBTOHACTPOWKM;

3.7.1. Pexumbl paboTbl perynaropa

B TPM133-01 perynatop pabotaet B pexume NMNA-perynposaHus.

Pexunm paboTbl perynsitopa 3agaeTcs napaMmeTpom rEG. t.

3.7.1.1. N A-perynupoBaHue

MNA-perynsatop (NPonopLMOHanbHO-UHTErpanbHO-aAndGepEHLManbHbIN PEryNSaTop)
BblJAET aHaNIOroBOE 3HAYEHME BbIXOAHOW MOLUHOCTU, HAMpaBiEHHOE HA YMEHbLUEHNE
OTKJIOHEHMS TEKYLLLErO 3HAYEHUSI PETYIPYEMOI BEIMYUHBI OT YCTaBKW.

Mpw ynpaenenHnmn UM Tnna «HarpeeaTtefib» 3Ha4eHME BbIXOAHOW MOLLHOCTU HAXOANTCS
B Anana3soHe oT «0» o «1» (unam ot 0 go 100 %).

Mpu pabote ¢ B3 tnna LIAM BbixogHas MOLHOCTbL NpeobpaldyeTcs B NponopLmo-
HaNbHbLIA el TOK NN HaNPSXKEHNE.

Mpn pabote ¢ B3 guckpeTtHoro Tuna BbIxogHas MolHocTb MUI-perynatopa
npeobpasyeTcs B cuUrHabl «b6osblle», «MeHblle», «CTOM» ONS YNpaB/iEHUs Tpex
no3nunoHHbeiM UM (cm. n. 3.9).

NUA-perynupoBaHne siBnsietTcsa Hanbosiee TOYHbIM METOAOM MoAAepXaHus
KOHTpONMpyemon BennyuHbl. OgHako ans adpdektnsHoin pabotel MNMUL-perynatopa
HeoOXoaQMMO onpenennTb U 3a8aTb AN KOHKPETHOro 06bekTa perynnpoBaHus psj,
KO3 PUUMEHTOB.

3apgaya onpeaenerHuns koadduumeHtos NMUL-perynaropa 4OBOMbHO CNOXHA, U, Kak
npaBuJio, BbINOMHAETCS OMbITHLIM crneuuannMcTtoMm, Ho B TPM133 oHa MoxeT ObiTb
BbINOJIHEHA B @aBTOMATUYECKOM peXUME.

MpuHuun padoTel 1 napameTpsbl NUO-perynatopa npmBeaeHsl B npusa. E.

3.7.2. 30Ha HEe4YyBCTBUTEJIbHOCTU

30Ha HEeYyBCTBUTENBHOCTM 3a0aETCH O/ UCKITIOYEHUST HEHYXXHbIX cpabaTbiBaHWi
perynatopa npuv HebosbLWOM OTKJIOHEHUM TemnepaTtypbl OT ycTtaBku. [Mpubop 6ynet
BblAaBaTh yNpaBAsoLWmMiA CUrHan ToNbKO MOcsie TOro, kak TeMnepaTypa BblaeT N3 aTok
30Hbl.
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3HayeHne 30Hbl HEYYBCTBUTENBHOCTU 3afaeTcsd napamMeTpomMm db B eguHuLax
pPerynupyemMom BENNYUNHBI.

3.7.3. OrpaHunyeHne gnana3oHa u CKOPOCTU USMEHEHUS BbIXO4HOW MOLLLHOCTH
perynaropa (tonbko gna MUA-perynaropa)

3HayeHus BbixogHoM mowHocTu ML -perynatopa HaxoasaTcs B guana3oHe ot «0» oo
«1» (unn o1 0 go 100 %). B HEKOTOPBIX CNyYyasax BOSHUKAET HEOOXOANMOCTb OrPaHNYEHUS
BbIXOHOWM MOLLHOCTU CBEPXY WU CHU3Y.

OrpaHuyeHne pguanasoHa BbIXOAHOMW MOLLHOCTU perynaropa 3ajaetcs AByMS
napameTpamMu: MakCMMasnbHOE 3Ha4eHne P . UPr U MUHUMAJIbHOE P . min. 3TK napamMmeTpbl
3a4al0TCA B MPOLLEHTax OT MakCMMasbHOW MOLLHOCTU, KOTOPYD MOXHO nojaTb Ha
MCMONHUTENbHbI MEXaHU3M. Ecniv perynaTop BblAaeT 3Ha4eHME MOLLHOCTH, HAaXOASLL,Eecs
3a npeaenamMn 3a4aHHOro AManasoHa, TO OHO NPUHMMAETCS PaBHbIM P.UPr uan P.min
COOTBETCTBEHHO.

OrpaHuyeHne CKOpPOCTM POCTa BbIXOAHOM MOLLHOCTU perynstopa Heobxoammo ans
6e3yfapHOro BKIIOYEHUS UCMOJIHUTENBHONO MexaHm3ma. MakcmmanbHass CKOpOCTb
M3MEHEHUS BbIXOOHOM MOLLHOCTM 3a4aeTCs NapaMeTpom P.rES B %/MUH.

3.8. BbIXxOgHbIE 9/71EMEHTbI

TPM133 nmeeT HEeCKONMbKO BbIXOAHbLIX 3/IEMEHTOB, OAHAKO BbIXOAHOW CUrHan
(BbIXOAHAs MOLLHOCTb) OT PErynsaropa He cpasdy NoAAETCA Ha HUX, a MPOXOAUT Yepes psaf,
nporpamMmHbix 6/10KOB, OCYLLECTBASKOWMNX ero npeobpasoBaHme. AT onepauunmn
HEOOX0OMMbl A1 YNPaB/IEHUS CNOXHBIMU WUCNOAHUTENbHBIMU MexaHnamamm (MM):
3a4BUXKaMM, CUCTEMAMN HarpeBaTeNb-XONOOUbHUK, YCTPOMCTBAMU C aHaNOroBbIM
ynpaeneHnem 1 opyrumu. Tun BbIXOQHOIO YCTPOMCTBA ONpenensieTcs napaMmeTpom SE. P
(TN NCNONHUTENBHOIO MEXaHN3MA).

MprnuncnonbzosaHm UM c ananoroseimynpasneHnem4..20MAnnmn0...10B (Hanpumep
3NEeKTPOMHEBMOMNO3MNLUMOHEPEI), Heobxoanmo napametpomMm SE.P onpenenuts Tvn UM
KaK ABYXMO3ULUUOHHBIN (2.PoS).

Mpu ncnonsszosaHum UM ¢ ynpaBneHuem «60NblUE», «MEHbLUE» (HAMPUMEP
anekTpomexaHmndeckuii K3P), Heobxoomumo napametpom SE.P onpenennts Tvn UM kak
TPEXNO3nNLMOHHbLIN (3.P0S).

B 6a30B0 MoaudUKaLnmM BbIXOOHbIE 3/IEMEHTLI UMEIOT cneayloLlee Ha3HavYeHne:

— P1 - ynpaBneHune BO3AYLLIHOW 3aCNOHKOM HAPYXHOIrO BO34yXa M NPUTOYHbBIM
BEHTUNATOPOM (3aC/IOHKa 3NEeKTpUYeckn cONOKMpoBaHaA C COOTBETCTBYIOLUM
BEHTUNATOPOM);

— P2-P3 nnn UAM1 — ynpaBneHne 3anopHO-PEryampylowmM KaanaHom
TENNOHOCUTENS;

— P4 - BknOYEHME aBapUINHOrO BHELUHErO CUrHanmM3aTopa;

3.9. YnpaBneHue Tpex no3vLuMoHHbiM UM

Mpubop TPM133-01 MOXeT ynpaBnaTb TPEXNO3ULMNOHHBIM UCMONHUTENBHbLIM
MexaHN3MoM (3a4BMXKKOM) NMpu MOMOLLM CUTHANOB TPex TUMOB: «BOoJiblUe»,«MeHbLLEe>,
«cTon». Ansa ynpaeneHus takum UM ncnonbsytotcsa BO Ne2 n BO Ne3.

Cxembl nogknoyeHnsa MM k BbixogHbIM anemMeHTam npubopa naHbl B ripua. B.
TPM133 MOXET ynpaBnsitb TpeX N03ULNOHHBIM VIM ¢ AaTinkom nonoxeHuns nnmn 6e3 Hero.
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TPM133 moxeT paboTaTthk C farinkamm nosioxenuns UM ggyx TUNoB: pe3NCTUBHbLIMU
W TOKOBbIMU.

B koHdpurypaummnpubopa TPM133-01 gatumk nonoxeHuns UM MoxeT 6bITb NOAKTIOHEH
ko Bxoay npu6opa Ne6.

Mpun paboTe 6e3 patymka nonoxeHust UM, nonoxeHune VM BbluncnsieTcs npnubopom
no maTemaTudeckon mogenu. Ana Toro, 4Tobbl MaTemaTuyeckas moaens 6onee 6InM3KO
COOTBETCTBOBaJIA PEANbHOCTU, HEOOXOAMMO Kak MOXHO ToYHee 3a4aTb NnapameTpbl
peanbHoro MIM:

— nonHoe Bpemsa xona MM (napametp tP.H);

— HavyanbHoe nonoxeHve UM (napametp LSP);

— Bpems Bbibopkn ntodTa (napametp tFP).

Mprbop MO 3TUM AAHHBLIM BbIMWCIISIET TEKYLLEE MOMOXEHNE 3aOBWXKKM B N0OON

MOMEHT BpeMEHW.

MpumeyaHune. HeTo4YHOE COOTBETCTBME MATEMATNYECKO MOAENM U peanbHON 3a4BUNXKHN, a TakxXe
HETOYHOE 3aZlaHNe Ha4aIbHOM 0 NMOJIOXKEHMSI MOXET NPMBECTM K HAKOTMJIEHMIO paccoriacoBaHus. B peaynbtate
3TOr0 B KPAMHMX MONIOXEHUAX MOXET OblTb MOAAH CUIHAN HA OTKPbITUE UM Ha 3aKPbITUE, KOTAa peasibHas
3a4BMXKa YXe MOJIHOCTbIO OTKPbITA UM 3aKpbiTa. OTO MOXET NOBJIeYb 3a co60li MONoOMKY 060pyn0BaHuUS,
NO3TOMY He lOMYCKAeTCH MCNOb30BaHNE 3aBMXeK 6€3 faTumKa NonoXeHns 6€3 KOHLEBbIX BbIKJToYaTenen.
CnepyeT yunTbiBaTh, 4TO yrnpaBfieHNne 3a4BUXKOM 6e3 gatynka nosoxXeHns MeHee TOYHO U NPUBOAMUT K

HaKOMIEHMIO OLLUNGKM.

3.10. UnTepdeiic cBa3n

B npu6ope TPM133 yctaHoBneH moaynb nHtepdeiica RS-485 gna opraHmsaumm
paboTbl Nnpubopa no ctaHgapTHoMy npoTtokony OBEH, koTophklil no3BonseT:

— nporpaMmupoBaTb NPMBOP C KOMMbIOTEPA C MOMOLLBIO NPOrPaMMbI-
KOHbUryparopa;
— CUMUTbIBATb N3MEPSIEMbIE BEMYMHBI N3 NMPUbopa B KOMMbIOTEP;

Yepe3nopt RS-485B0o3MOXHa nepeaaya 3Ha4eHUN KOHPUTyPaLMOHHbIX MapaMeTpoB,
onpoc 1 ancneTyepusaumsa onepaTmBHbIX NapaMmeTpos.

KoHpurypaumoHHbsie rnapamMeTpbl — 3TO NapameTpbl, onpeaengiowme HacTPOnKy
npubopa. B KoHDUrypaumMoHHbIX MapaMeTpax HacTpanBaeTCcs CTPyKTypanpuoopa, paboTa
BXOAOB M BbIXOLOB Npmbopa, HACTPOWKN perynsaTopoB v T7.4. KOHUrypaunoHHbie
napamMeTpbl COXPAHSIOTCS B 3HEProHe3aBUCUMON NamsaTn npubopa.

OnepartuBHble napamMeTpbl — 3TO NapameTpbl, OTpaxalolme TekyLlee COCTOsSHUE
perynupyemor cuctembl. B onepaTuBHbIX NapamMeTpax MOryT nepenaBaTbCs 3HAYeHUs,
M3MEpPEHHbIE JaTyMKaMU U OMpeeNieHHble BbIYUCIUTENAMU, 3HAYEHNS MOLLHOCTU C
PErynsaTopoB, COCTOSAHMS 06beKkTOB 1 T.4. OnepaTnBHbIE NapaMeTPbl MOTYT CHMUTLIBATLCS
n peructpupoBatbes Ha MK (yepe3 apantep OBEH AC3-M) nnn Ha gpyrux npubopax,
coeanHeHHbIX B ceTb RS-485 BmecTte ¢ TPM 133, 6narogaps 4emMy MMeeTCs BO3MOXHOCTb
noakntoyeHns kK SCADA-cucteme OWEN OPM2.

[na 3awuTbl npnbopa 0T HECaHKLMOHVUPOBAHHOIO M3MEHEHUs paboyurx NapamMeTpoB
B HEM npenycMoTpeHa 6710KMPOBKa 3annCcy 3aiaHHbIX 3HAYEHUIA.
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4. ®YHKUMNOHAJIbHAA CXEMA

4.1. dyHKUMoOHanbHasa cxema paboTbl NpuGopa B COCTaBe CUCTEMbI BEHTUISLUN
npuBegeHa Ha puc. 4.1. Cxema onpenensiet GyHKUMOHANbHYIO KOHDUIypaumo CUCTEMBI

1 COOTBETCTBYET KOHpUrypaummn npnoopa TPM133-x-01 (cm. BeeaeHue).
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Puc. 4.1. dyHkunoHanbHag cxema npubéopa B cucteme BEHTUNALMU
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4.2. bnok-cxema pa6oTbl npubopa npueeneHa Ha puc. 4.2. Ha Hell 0ToGpaxeHbl
CBS13M OCHOBHbIX (PYHKLMOHANbHbLIX Y3/10B M MOACUCTEM NP1BOPa M MPUMEHEHbI CeayoLmne
coKpaLleHus:

NU3M - uameputens — 6nok 06paboTkm 1 NnpeobpazoBaHUs MHGOPMaLUK,

nocTynaloLen OT garymka

PID - nponopuuoHanbHO-UHTerpanbHO-andbepeHunanbHbIn peryasaTop,
obecneynBaloLNn perynnpoBaHne No 3alaHHOM ycTaBke nam rpaduky;
MM - 6nok npeobpa3oBaHMsa YyNPaBASIOWEro CUrHana ans noaadun Ha
VCMONIHUTENbHBIN MEXaHU3M;
nc — npeobpasoBaTesib CMrHana, No3BoJISIOLWMIA NOAKIOYNTL pa3ninyHble MM;
MC - mMawwuHa CoCTOsIHMS, YNpaBAsieT JIorvkor npubéopa, NnepeBoamT Npudop B

onpenenéHHoe COCTOsIHME B 3aBUCUMOCTU OT BHELLIHUX (PaKTOPOB;
Pene - ANCKPETHBIN UCMONHUTENBHbIA MEXAHU3M.
LIAT aHasIoroBbIi UCMOSTHUTESIbHBIA MEXaHU3M;
4PB yacbl PeasIbHOr0 BPEMEHMU.
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Puc. 4.2. Bnok-cxema pa6oTbl npuéopa

4.3. Pexxumbl paboTbl Npubopa B cUCTEME BEHTUNALUU

4.3.1. lMpn paboTte B cocTaBe cuctemMbl npubop TPM133 ¢ momoLLbio BXOOHbIX
TepmonpeobpasosaTenient KOHTPONMPYET TEMMEPAaTypy HapyXHoro (7.) U NMpUTO4HOro
Bosnyxa(Tnp), aTakxe TemneparypyobpaTHonBoabl (T ), BO3BPaLLAEMON BTEM/IOLEHTPASTb.
JononHnTeNnsHO MOXeT ObITb MOAK/IOYEH AATYMK TEMMNepaTypbl BO3ayXxa B MOMELLEHMN
(T). OnHoBpemeHHO NprGOP NPOM3BOAMT OMPOC NOAKIOYEHHbIX k ero Bxogam C1, C2, C3,
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C4, C5 n C6 KOHTaKTHbIX AAT4MKOB, KOHTPONMMPYIOLLMX PaboTy OCHOBHOro 060pyaoBaHu1s
cuctemsl (CM. n. 3.4). Npun 06HapyXeHNM HEMCNPABHOCTM NPUBopP GOPMUPYET aBaPUIAHbLIN
CuUrHan v BbIBOOWT Ha nHaukaTop coobuieHne o6 aBapun.

Mo pesynbTatam KOHTPONS TemnepaTtypbl 1 onpoca gatymkos TPM133 ynpasnseTt
paboToi BEHTUNATOPA W Xaso3u, OCYLLECTBASIOWMX NoAadvyy BO3a4yxa B CUCTEMY
BEHTUNALMK, a TAKXKe PErYNMPYeT NONI0OXEHNe 3anopHO-perynupytoulero knanaHa (K3P) B
KOHTYpE UMPKYyNsiuMmM TensioHocuTens, obecneymBas aBTOMATMYECKOE BbINMOSHEHME
CUCTEMON HMXENEPEUYNCAEHHBIX QYHKUNA N pexmnmoB. Mocne BKAIOYEHNS HanpsXXeHus
nutaHns TPM133 aBTOMatTMyeckm NepeBoauT CUCTEMY B OAMH U3 PEXMMOB paboThbl
(Tabn. 4.1) B 3aBMCMMOCTM OT TEMIMEPATYPbI 1 OT COCTOSIHUSA AaT4MKOB Ha Bxogax C1 ... C6.

Ta6nuua 4.1
HaseaHua pexumoe pa6otsl npuéopa TPM133
r.Stp* | YcnoBHoe 0003HaYeHue HasBaHue pexuma paboTbi
0 CTAPT noarotoeka npmbopa K nycky
1 NPOT'PE nporpes kanopudepa
2 IEXVPH OEXYPHbIV PEXUM
3 NPUTOY perynuposaHune Tnp
4 OBPATH 3amTa ot nNpeBbleHns T
5 3AMEP3 3almTa oT 3amMmep3aHns Boabl B kanopudepe
6 JIETHUIA JNIETHUIN PEXNM PErynpoBaHns Tnp
7 DEX.JI NIETHUN OEXYPHbIN PEXUM
8 3AMEP. ]I JNIETHASA 3aWmTa OT 3aMepP3aHUS
9 HOYHOIL HOYHOW PEXMM
*r.Stp — OMNepaTMBHbLIA NAapameTp OOCTYMHbLIA AN YTEHUS — HOMEP pexunma paboTbl.

4.3.2. Mporpes kanopugepa
4.3.2.1. B pexxume NMPOIMPEB KAJTOPUMEPA NponcxoanT ero pasorpes A0 3a4aHHbIX
3HAYEHUI aKCNyaTaUuMOHHbIX NapamMeTpoB. [Ang aTtoro npubop GopmMupyeT curHan Ha
nonHoe oTkpbiBaHue K3P, obecneuvBasg MakCMMabHYIO LMPKYNAUMIO TEMJIOHOCUTENS
yepes kanopudep. >XKanam npu 3ToM 3akpbiTbl, BEHTUAATOP NOAA4YM NPUTOYHOI0 BO3ayXa
BbIK/Ilo4YeH. Bo Bpems nporpesa KOHTPOMPYIOTCA NokasaHna aaTivkos T, Tnp, T
Bpems nporpesa onpenensieTcs nosib3oBaTenemM, MCXoas n3 paboymx xapakTepucTmk
CUCTEMBI, 1 3a4aeTca nNpu nporpaMmmmposaHmn TPM133 B napameTpe t .nAG.
4.3.2.2. Cuctema nepesoamntcs B pexxum NMPOIMPEB KAJIOPUMEPA:
— Npwv 3anycke CUCTEMbI;
— Mocne BbIXOAa U3 OeXYPHOro pexunma (cm. n. 4.3.7);
— nocne BbIX0Aa M3 pexuma 3awutbel kanopudepa OT 3amep3aHusa

(cm. n. 4.3.5);
— nocne nepexoaa s neTHero pexmnma paboTbl (CM. M. 4.3.6) B 3UMHNIA peEXUM.
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4.3.2.3. O pabote cuctembl B pexume NPOMPEB KAJTOPUDEPA nonb3osartens
nHdopmumpyet Hagnucek «MPOMPE» Ha BEpXHEN CTPOKe nHamkatopa npubopa.

Bbixo,13 pexxvrmMa nporpesa 0CyLLECTBISETCS aBTOMATUYECKN MO UCTEHEHNM BDEMEHN
nporpesa, 3a1laHHOro B NapamMeTpe t.nAG.

4.3.3. PerynupoBaHue temrneparypbl MPUTOYHOro BOo3[yxa

Mocne nporpesa kanopudepa TPM133 aHannsmpyeTt Tekyliee COCTOSHUE
TemMnepaTtypbl HapyXXHero Bosayxa, 00paTtHOM BOAbI U MPUTOYHOrO BO3Ayxa, NpoBepss
BbIMOJIHEHME B CUCTEME CNEeAYOLLNX YCIIOBUIA:

— TemMrnepartypa Hapy>XHero Bo3ayxa COOTBETCTBYET OTOMUTENIbHOMY Nnepuoay

T < t.LEt;
— 3Ha4yeHMe TemnepaTypbl 06PATHOM BOAbI COOTBETCTBYET SKCMyaTaLUMOHHbLIM
XapakTepucTnkam Toﬁp.min < Toﬁp. < Tosp_max;
— 3Ha4YeHMe TemnepaTypbl NPUTOYHOrO BO3AyXa OOMbLLE aBAPUAHOIO 3HAYEHUS
T,>t.AVA.

To ecTbAaHHbIM pexnm paboThl BKIKOHAETCS B OTOMUTENbHBIN Meproa, NPy OTCYTCTBUN
OMacHOCTM 3aMOopaxmnBaHusa kanopudepa, 1 NP HaxXoXAEHUN TeMnepaTypbl 06paTHON
BOAbl B Npeaeniax rpaHuL, YCTaHOBMEHHBLIX MOIb30BaTENIEM OTHOCUTENBHO rpadurka u
paaa opyrnx aBapumnHbIX CUTYaLUnii.

BHUMAHME! lNMepeknioyeHuve B pexxum PEMYJIMPOBAHWE BO3MOXHO TOSIbKO TOraa,

koraa tymbnep C1 HaxoaMTcs B COCTOSAHUM «BbIK/TIOHEHO>», a NapamMeTp dUtY (paboTa

B JEXKYPHOM PEXWME) paseH oFF.

B naHHOM pexunme npnbop GopmMupyeT KOMaHAY Ha OTKPLITUE Xasto3u 1 BKIIOYEHNE
BEHTUNATOPA, OCYLLECTBASIOWEro nogadvyy HapyXHOro BO3ayxa, a Takxke ynpasnseT
nonoxeHueMm MM, nameHaq npu 3TOM MOTOK TENJIOHOCUTENS Yepe3 kanopudep n
NoAAEPXMBASA 3aaHHYI0O TEMMEPATypPy NPUTOYHOrO BO3ayxa.

MpeaenbHble 3HaYeHns TeMnepatypbl 06paTHON BoabI T
npu6opom no rpacpuky T,
Gr.dn. [lpn atom

Toﬁp.min = Toﬁp.rp. +Gr. dn;

ntT BbI4YNCNSAOTCS

6p.min 06p.max

6p.rp. =f(T,) n 3aaaHHbIM rpaHMLaM OTKIOHEHWS OT HEro Gr.up,

= +
06p.max Toﬁp.rp. Gr'up'

MapameTpbl rpaduka 3apatoTca
noJsib3oBaTesIeM Npu NPorpaMMnpoBaHnUm
npubopa, NCXoas N3 SKCryaTaunoHHbIX
XapakTEPUCTUK CUCTEMBI.

3HayeHna Gr.up U Gr.dn (GR.dn -
DOJIKHO ObITb OTPULATENBHBIM) 33at0TCS
nosib3oBaTesIeM Npu NPoOrpaMMnpoBaHnNn
npubopa.

Mpumep rpaduka Toﬁp_rp_= f(THapyx.)
npeacTasnieH Ha puc. 4.3. (rexymee swaere)

Puc. 4.3

Toomax = Tosrpt Gr.up

T

06.rp

Toomin = Tosrp + Gr.dn
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PerynupoBaHue TemnepaTtypbl MPUTOYHOrO BO3Ayxa B AAHHOM pexmnme paboThbl
CUCTeMbl OCyLlecTBAseTCs no yctaske T - . 3af@aHHON nonb3oBaTenem npu
nporpamMMmMpoBaHnn B npubope napameTpa SP_day / SP.LU AN OHEBHOIO pexvma u
SP_night / 5PLL ona HouHoro (aHeprocGeperalowero) pexmuma.

4.3.3.4. O paboTe CUCTEMbI B PEXMME PEryNMPOBAaHUS TEMMEPATYPbl MPUTOYHOrO
BO3ayxa nonb3oaTtensa uHdopmumpyeT Haanuce "TIPUTOY™ Ha BepxHeW CTpoke
nHamkatopa npmnbopa. O paboTe B 3HeprocbeperaLLemM pexmmMme MHPopMUpyeT HaaNUCb
"HOYHOMN".

4.3.3.5. MuHMManLHoe Bpems HaxoxaeHus B pexume MPUTOY (HOYHOWM)
onpegensieTca napaMmeTpoM t.nag. ITO BpeMs HEOOXOOAUMO AN rapaHTUPOBAHHOIO
onpeaeneHnuss UCNPaBHOCTM BEHTUNATOPA C MOMOLLbIO JaTyMka NOTOoKa BO34yxa,
noaktoyeHHoro K Bxoay C2.

4.3.4. 3awmra oT NpeBbILLeHNs1 TemrnepaTypbl 06paTHOV BOAbI

4.3.4.1. 3awmTa oT NpeBbILLEHNS TEMMNEPATYPbl 0OPaTHOW BOAbI OCYLLLECTBSETCS B
pexume PEMYJIMPOBAHUE T .. Hanuune faHHOro pexvma pernameHTMpyercs
TpeboBaHMS MM O HEAOMYCTUMOCTWN BO3BpAaTa B TEMJIOCETb 0OPATHOM BOAbI MOBLILLEHHO
(OTHOCUTENBHO 3a4aHHOro rpaduka) TemnepaTtypbl.

Mpnbop TPM133 nepesoguT cuctemy B pexum PEFYIMPOBAHUE T
BbIMOJIHEHME B CUCTEME CNEeAyLWNX YCIOBUIA:

— Temnepartypa o06paTHOW BOAbl HA BbIXOAE CUCTEMbI MPEBLILIAET BbIYUCIIEHHOE
OTHOCUTENBbHO rpaduka npeaensHoe 3Hadedne T >T =T . +Gr.up.

4.3.4.2. B paHHOM pexunme npmnbop, npoaomkas GopMmpoBaTb KOMaHAY Ha OTKPbITUE
Xano3un 1 BKIKDYEHWE BEHTUAATOPA, NPUOCTaHaBNNBAET perynmposaHne Temnepartypbl
NPUTOYHOr0 BO34yXa W HA4YMHAET yNpaBnsaTb nonoxeHnem UM no curHany paccornacosaHus
MeX Ay TEKYLLMM 3Ha4eHneM Tob 1 BblYMCIEHHbIM MO rpadurKy. Takon pexmnm ynpasieHus
COXpaHsieTcs [0 TeX Nop, Noka TeMnepaTtypa 06paTHOW BOAbl B CUCTEME HE CHU3UTCS [0
3afaHHbIX 3HaveHun T >T o +Gr.up - d_4.

4.3.4.3. O pa6ote TPM133 B pexume PEIYJIMPOBAHUE T ;. nonb3osartens
nHdopmupyeT Haanuchk "OBPATH" Ha BepxHeli CTpoke nHamkatopa npubopa.

4.3.4.4. MnuHumanbHoe BpemMsi HaxoxaeHusa B pexume OBPATH onpepensertcs
napamMeTpoM t.nag. OTO BpeEMS HEOOXOAMMO OJ1S rapaHTUPOBAHHOIO onpenesneHns
NCMNPaBHOCTN BEHTUNSATOPA C MOMOLLBIO AaTynka NoToka BO34yxa, NMOAKMOYEHHOTO K
Bxoay C2.

. Nposepsa

4.3.5. Bawmnta ot 3amep3aHns BoAbl B Kanopugepe

4.3.5.1. 3amep3aHne Boabl B kanopudepe rpo3nT paspyLleHnemM BCEN CUCTEMBI.

Mpnbop TPM133 nepeBoamT CUCTEMY B PEXUM 3alUMThl OT 3aMep3aHus NpoBepsis
BbINO/IHEHNE B CUCTEME CNEAYIOLLNX YCOBUI:

—  TemnepaTtypa o0paTHOM BOAbI HMXE BbIYMCIEHHOrO NPEeAesibHOro 3HaYeHus
To6.min (To6< T06.min)

- Temnepartypa MpUTOYHOrO BO3MAyXa HUXE aBapUHOro 3HavyeHusa T,
nepesoanT cuctemy B pexum SALLIUTA OT BAMEP3AHNA Trlp <T

aBap

npnéop

P
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Mpun nepexone B 3TOT pexum npubop GopMUpyeT KOMaHAY Ha BbIKJIOYEHUE
BEHTUNSITOPA U 3aKPbITME Xaso3un, a Takke NONHOCTbI0 oTkpbiBaeT K3P ans 6bicTporo
Harpesa BoApl B kanopudepe. MNpn aTom Ha nHAMKaTop BbiBOAUTCS curHan ABAPUA.

4.3.5.2. 3Ha4yeHne TaBap 3ajaeTcsa nojsib3oBaTeneM npu nporpamMmmMupoBaHun
napameTpa t .AVA.

4.3.5.3. MNMpubop nepeoaut cuctemy B pexum SALLNTbI KAJTOPUDEPA OT
3AMEP3AHUA npu ycnosBusix, ykasaHHbix B n. 4.3.5.1, a Takkxe npv HEMCNPaBHOCTU
NoGoro 13 BXoAHbIX TepMonpeobpasosartesieit, KOHTpoMpytowwx napameTpsl T, T nin
Tnp, M npun cpabaTblBaHMM KOHTAKTHOro gatymka C4 (Oatyivk BKJIOYEHWS 3almTbl OT
3amMep3aHus).

4.3.5.4. O pabote TPM133 B pexume 3ALLINTA OT BAMEP3AHUYA nonb3osatens
nHpopmmpyeT Hagnucb "SAMEP3" Ha BepxHeli CTpoke nHagukaTopa npubopa.

Bbixon U3 pexvma OCYLLECTBASETCSH aBTOMATMYECKU MOCE YCTPAHEHUS NPUYMHbI
€ro BKJIIOYEHWSI, TO €CTb AJ1S TemMnepaTypbl NPUTOYHOO BO34yXa BbINOJIHAETCS YCNOBUE
Tnp >t .AVA+d2,anaTemnepartypbl 06paTHOM BOAbI BbiNONHsieTcsa ycnosre Tobp <+GR.dn
+d_3, oTknoueHuve gatunka C4. Mepexon K aanbHenwuel paboTe Npon3BoanTCs C 3a4ePXKKON
no BpeMeHu, HeobBXxoaAMMON st nporpesa kanopudepa (cm. n. 4.3.2).

4.3.6. JleTHni pexum

4.3;6.1. Mpu 3HadveHnn Temnepatypbl T, > Tymm npnbop NepexoauT B PEXUM
JIETHVW. B AaHHOM pexume KOHTPOIMPYIOTCS NokasaHnsa AaTyimMkos T, Tnp, Toﬁp. Jatyumk
T 4 B 9TOM pexume aBIseTcs MHGOPMaLMOHHBIM 1 CO06LLiEHME 06 ero ABapyv BbIBOAUTCSA
TONLKO Ha UHOWKATOP.

Mpn nepexone B 3TOT pexum Nprudop GopMUpyeT KOMaHObl HA OTKPbLITUE 3aCNOHKN
HaPY>XHOro BO3Ayxa, BKIIIOYEHNE BEHTUISATOPA, EC/M OH ObIN BbIKIIIOYEH. O paboTe CUCTEMBI
B pexume JIETHUN nonbzosatens uHdopmupyet Haanvck "JIETHUM™ va uHamkatope
npunbopa.

Bbixoa, N3 neTHero pexmnma nponcxoauT npu NOHMXEHUM TeMnepaTypbl HAPYXHOro
BO3yxa Huxe TH < t.LET-d2.

4.3.7. AexXypHbIi pexum

4.3.7.1. EXXYPHbIN PEXXVM pekoMeHayeTCs BKIIIO4ATb B BbIXOAHBLIE HW, B HOYHOE
BPEMS CYTOK U T. M., KOraa HeT HE06XOAMMOCTM B MPUTOYHOM BEHTUNSILMN. B nexypHom
pexvime TPM 133 BbiktoHaeT BEHTUAATOP, 3aKPbIBAET Xano3u1 NoAa4n Hapy>XHOro BO3ayxa
1 peryavpyeT Temnepartypy obpaTHOM BoAbl N0 3agaHHOMy rpaduky. Mpu oxnaxaeHun
obpaTtHoi BoAbl A0 TemMnepartypbl HUXe Tob.min BkiovaeTcs pexum SALLNTA OT
3AMEP3AHUA.

4.3.7.2. Nepesog, cuctemsl B JEXXYPHBIN PEXXUM MoxeT 6biTb OCYLLECTBAEH C
knasmatypbl TPM133 (kHOMKOWM «nyck\CTOM» MAN U3MEHEHMEM 3HA4YeHUs napameTpa
dUtY) mnm gnUCTaHUMOHHO — 3aMblKaHMEM KOHTAKTOB KOMMYTUPYIOLWEro yCTPOMCTBa,
noakntoyeHHoro k Bxogy C1 npubopa, nnm ¢ komneloTepa.

4.3.7.3. O paborte cuctemsl B AEXXKYPHOM PEXXUME nonb3osatens nHdopmMmpyeT
Hagnuch "AEXYPH" Ha vHamkaTtope npubopa. Bbixon n3 pexvma ocylecTBasieTcs
aBTOMATMYECKM MOCNIE OTMEHbI KOMaHAbl, 3a4aloLLell OaHHbIA pexuM, HO nepexon, K
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hanbHenwern pabote NPOM3BOANTCH C 3aLepPXKOi Mo BpeMeHu, Heobxoammoii ans
BO3MOXHOr0 Nporpesa kanopudepa.

4.3.7.4 Ecnn npnbop nepeBeeH B AEXYPHbIN PEXMM N3 IETHENO pexnmMa paboTbl, TO
6ynet oTpabaTbiBaThea pexum — OEXYPHbIA NNETHUWN. B atom pexume TPM133
BbIK/IIO4AET BEHTUNSATOP, 3aKPbIBAET XaNo3n NoJadn HapyXxXHOro Bosayxa, nNpu 3ToM
perynvpoBaHue TeMMNepaTypbl HE NPON3BOANTCS.

4.3.8. Anroputmsl paboTsl cucTeMs! Npu cpabarbiBaHun yctporicte C1, C2,
C4, C5, C6

4.3.8.1. Bxog C1 npubopa npepHasHayeH A9 NOAKIIOYEHUS KOHTAKTOB
KOMMYTUPYIOLWEro yCTPOMCTBA, NPeAHa3HaYeHHOro Ans AUCTaHUMOHHOro nepesona
CUCTEMBI NPUTOYHON BeHTURALMKM B JEXYPHbBIN PEXXUM pa6oTsl no n. 4.3.7.

B kauecTBE KOMMYTUPYIOLLErO YCTPOMCTBA A1 9TOM eI MOTyT ObiTb MUCNOJIb30BaHbI
«Cyxue» (T. €. He COeAMHEHHblE C BHELUHUM MCTOYHMKOM HanpPsXkXeHUs UM Toka)
3aMblKaloLLMe KOHTaKThbl MOAXOASAWEro Mo HA3HAYEHUID U KOHCTPYKUuMK Tymbnepa,
nepeknoyatens wnu tarimepa. MNpn HeobXoAMMOCTU UCMNOJIb30BAHUSA PA3MbIKAKLLNX
KoHTakToB napameTpy C.USE, Heobxoammo ans AaHHOro BXo4a 3a[aTb 3HA4YEHWE «open».

4.3.8.2. Bxon C2 npmnbopa npeaHasHavyeH oy NoaKio4eH1s AaT4ymka noToka BO3aoyxa,
KOCBEHHO OTpPaXaloLLero HeMUCrnpaBHOCTb BEHTUAATOpPA. Hannume npoToka BO3ayxa
KOHTPOJIMPYETCH B TEYEHUE 3a0aHHOrO BPEMEHU ANArHOCTUKU BEHTUIATOPA MOCNe ero
BKJIto4eHus. Mpu oTcyTtcTBMM curHana C2 Bbigaetca coobuweHune 06 aBapum u
ocywiecTenaeTca nepexon cuctemsl B JEXKYPHbLIV pexum (Mpu HaXoxaeHn B pexmmax
Perynuposanua T unn T ) um JEXYPHBIN NETHUW (npw Haxoxaenun B JIETHEM
pexuvme).

Ecnn koHTakT gatymka B pabo4yem COCTOSIHUM (€CTb NMOTOK BO3Ayxa) 3aMKHYT , TO
napameTpy C.USE 3amaem 3HayeHue «close» nHadye «open». Ecnn ko Bxoay C2 patymk
nepenajaa aaBneHns He NoakodeH, To napameTpy C.USE Heob6xoaumo 3aaaTh 3Ha4YeHne
«OFF». B 3TOM cny4ae HeMcnpaBHOCTb BEHTUSATOPA He OMarHOCTUPYETCS.

4.3.8.3. Bxog C3 npubopa npeaHa3sHavyeH Ans NoakalyeHns aatynka 3acopeHus
bUIbTpPa NPUTOYHOrO BEHTUNATOPA. [JaHHbI BXOL UHGOPMALMOHHBIA U HE BAUSIET Ha
pexum paboThl. 1o ymonyaHuio npubop HACTpoeH Ana paboTkl C AaTtynkamMm nepenaga
[ABNEHNS C HOPMasibHO PA30OMKHYTbIMU KOHTAKTaMM, 3aMbIKaLWMMNCS NPU  3aCOPEHUN
dunbTtpa, T.e. Nnapametpy C.USE 3a4aHO 3HAyYeHue «open», AN USMEHEHUS NOMUKU
paboTbl Nnpudopa, napameTpy C.USE Heobxoaumo 3aaaTtb 3Ha4YeHne «close».

4.3.8.4. Bxog C4 npnbopa npeagHasHavyeH ons noakaoyeHms gatymka oomepsaHus
kanopudepa. MNpu npu cpabaTteiBaHun C4 BblgaeTcsa coobuieHue o6 aBapum u
ocyLlecTensaeTcs nepexocuctems B pexum SALLNTbIOT BAMEP3AHUSA. Mo ymonyaHuio
npmbop HACTPOEH AN PabOoTbl C KANUIAPHLIM TEPMOCTATOM C HOPMaJIbHO PA30MKHYThIMMU
KOHTakTaMu, 3aMbIKalLLMMNCS Npu yrpo3e 3aMep3aHus, T.e. napameTtpy C.USE 3anaHo
3HayYeHne «open», Ona M3MeHeHus noruvku pabotel npubopa, napameTpy C.USE
HeobxoauMOo 3apaTb 3HadeHue «close». Ecnn ko Bxoay C4 He NOAK/IOYEH OaTyuK, TO
napameTtpy C.USE Heo6xoammo 3apaTtb 3HavyeHue «OFF». B aTOM cnydae yrposa
3aMep3aHusl No 9TOMY BXO4Y ANArHOCTUPOBATLCS He OyaeT.

o6p)
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4.3.8.5. Bxog C5 npubopa npegHasHayeH Afs NoOKIoYeHUs gaTymka noXXapHom
curHanusaumn. Mo ymonyaHuio Nnpubop HACTPOEH ANs paboTbl C UCTOYHMKAMU CUrHana,
UMELVMN  HOPMaJIbHO PAa30MKHYTbIV KOHTAKT, 3aMbIKAIOLUACS NMPU BOSHUKHOBEHUM
noxapa, T.e. napameTpy C.USE 3apaHO 3HayeHue «open», AN U3MEHEHUS NOrMKK
paboTbl Npubopa, napameTpy C.USE Heobxoammo 3apaTb 3HayveHue «close». Ecnu ko
Bxoay C5 He moaknoyeH CurHan noxapHowm curHanmdauum, To napametpy C.USE
HeobxoauMo 3aaaTtb 3HavyeHne «OFF»,

Mpwy cpabaTbiBaHUM 3TOro AaTumMka cuctema nepesoamtcs 8 JEXYPHbIN PEXUM.

4.3.8.6. Bxon, C6 npepHasHayeH Onsi oTOOpaxeHUs COCTOSHUS BbITSXHOIO
BEHTUNIATOPA (aHaNOrM4yHO NO NPOTOKY BO3AyXa).
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5. NOAroTOBKA NMPUBOPA K PABOTE

5.1. MoHTax npubopa Ha 06beKkTe U NoaKJIoYEeHne

5.1.1. MoHTa)x npnbopa

5.1.1.1. MoarotoBuTb MECTO B LLKady aBTOMATUKMU.

KoHcTpykuusa wkada aomkHa obecneymBarth 3amMTy npubopa oT NonagaHus B HEro
Bnaruv, rpsian 1 NOCTOPOHHUX NpeaMeToB. CreayeT MCNONb30BATb METANINYECKMIA LUKAD
C 3a3eMJ/IeHneM Kopryca.

CmoHTMpoBaTtb Npmubop Ha DIN-peiiky.

5.1.1.2. Mpu pa3mMelweHnn npubopa cnenyet NOMHUTb, YTO MPU 3KCMNayaTaLmMn
OTKPbITbIE KOHTAKTbl KNIEMM HaxoaaTCsa N0, HanNpsXXeHNeM, onacHbIM 4151 HeNOBEYECKOoM
XN3HU. MO03TOMY [0OCTYyN BHYTPb Takmx WKadOB ynpaBfieHUs pa3peLleH TObKO
KBaNM@ULNPOBAHHbLIM CrleuvannucTam.

5.1.2. MoHTa)k BHEeLUHnx cBsi3ei

5.1.2.1. O6Lme TpeboBaHus

5.2.1.1. NutaHne npubopa cnenyeTt OCYLLECTBNATbL OT CETU, HE CBSA3AHHOWN
HEenocpeacTBEHHO C NUTaHMeM MOLLHOro CUIoBOro obopynosaHus. Bo BHellHel Lenn
pekomMeHayeTcs YCTaHOBUTb Bbik/lo4aTesnb, obecneymBaiowmii oTKoYeHne npubopa ot
CeTn 1 NaaeBkme npenoxpaHmtenn Ha Tok 1,0 A.

MutaHne kaknux-nnmbo YCTPOWCTB OT CEeTeBbIX KOHTAKTOB Npubopa 3anpeliaeTcs.

5.1.2.1.2. CoeanHeHne npubopa ¢ BXOAHLIMU TepmonpeobpasoBaTensiMu
COMPOTUBIEHNSI MPOU3BOANTL MO TPEXMNPOBOAHOM CXeme, Npu 3TOM NPOBOAA AOJIKHbI
nmeTb AnvHy He 6onee 100 M n ogmMHakoBoe ConpoTuBeHue — He 6onee 15 Owm.

MpumeuaHue. [lonyckaetca coeanHeHne TepmornpeobpasoBaTtenieil ConpoTUBAEHUs C NpMBopoM 1 no
OBYXNpoBOAHOM cxeMe. [pr 3TOM ANIMHA COeaMHUTENIbHbLIX NPOBOAO0B A0IXHAa 6bITb He 6onee 100 MeTpoB, a
COMPOTUBAEHNE KAXA0M Xunbl —He npeBbiwate 15,0 Om.

5.1.2.1.3. CoeamnHeHne npmnbopa ¢ TEPMOINEKTPUYECKMMIN NpeobpasoBaTensMmu
Nnpov3BOAUTL HEMOCPEACTBEHHO (NMPU AOCTATOYHOM ANIMHE MPOBOAHMKOB TEPMONAp) nnm
npv NOMOLUMN YASIMHUTENbHbLIX KOMMEHCALUMNOHHbIX MPOBOAOB, Mapka KOTOPbIX A0JIXHA
COOTBETCTBOBATb TUMY MUCMONAb3yeMbix Tepmonap. KomneHcaunmoHHble npoBoAa cnenyet
NOAKNYaTbL C COBMIOAEHNEM MONSPHOCTU HEMNOCPEACTBEHHO K BXOAHbLIM KOHTaKTaM
npubopa. Tonbko BaTOM cny4vae byaet obecrneyeHa KOMNeHcaLmsa BANSHUA TEMMNEPaTypbI
cBODOOAHbIX KOHLLOB TEPMONAap Ha nokasaHus npubopa. AnnHa nnHnm CBA3un AoKHa ObITh
He 6onee 20 MeTpOB.

5.1.2.1.4. CoeguHeHune npubopa ¢ akTUBHbIMU AaT4YMKamMmu, BbIXOAHbIM CUTHAIOM
KOTOPbIX ABNSIETCS HANPSXXEHWE U TOK, NPON3BOANTL MO ABYXMPOBOAHOWN cxeMe. JnnHa
JINHUW CBA3N O0KHa ObITh He 6osiee 100 MeTpoB, a CONPOTUBIIEHME KaXO0M XNUJbl — HE
npesbiwaTb 50,0 Om.

5.1.2.1.5. Cesi3b npmbopa no uHtepdeincy RS-485 BbINONHATL MO ABYXMPOBOAHON
CXemMe ¢ nomoubio agantepa nHrepdenca OBEH AC3-M. lnnHa AnHUM CBA3M A0KHA
6bITb He 6onee 800 meTpoB.

MopkntoyeHne oCyLLecTBNATb 3KPaHMPOBAHHOM BUTOM Napoi NpoBOAOB, COOGIO-
nas nonsipHocTb. Mpoeoa "A" (+) nogknoyaeTcs K BbiBoay "A" npubopa. AHANOrM4HO
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BblBOAbI "B" (—) coeanHstoTcsa mexay coboii. MNoakntoyeHne npon3soamnTb Npu OTKIIIOHEHHOM
NUTaHUM 060MxX YCTPOICTB. Bo n3bexaHnm 3amMmblkaHUst KOHLLbI MHOTOXW/bHbIX MPOBOAOB
HeobxoanmMo o6nyanThb.

5.1.2.2. Yka3aHusi o MOHTaxy

5.1.2.2.1.NoarotouTb kabenm ofisi coeanHeHns Nprubopa c gaTinkamm v C UICTOHHUKOM
nutadmna TPM133.

[Ons obecnevyeHns HageXHOCTU INeKTPUYEeCKMX COeOMHEeHUn pekomeHayeTcs
MCNONb30BaTb MHOIOXMJIbHbIE MeaHble kabenn ceyeHnem okoo 0,75 MM2, KOHLLbI KOTOPbIX
nepea noakityYeHnemM cneayeT TWwaTeSlbHO 3a4NCTUTL M 0BNYaANTb. 3a4NCTKY X kabenein
HEeoOX0ANMO BbIMOJHATL C TaKMM PacyeToM, YToObl cpe3 N3onauum NOTHO npuaeran kK
KNEeMMHOI Konogke, T.e. 4ToObl OrofieHHble y4acTKM MpoBOAa He BbICTynanu 3a ee
npenenol.

5.1.2.2.2.Mpwu npoknaake kabenen nMHNM CBSI3N, CoeanHsIoLLMe NPubop ¢ aaT4mkamu,
cnenyeT BblAeNNTb B CAaMOCTOSITENbHYIO Tpaccy (MM HECKOJIbKO Tpacc), pacnonaras ee
(nnn nx) oTaenbHO OT CUNOBLIX Kabene, a Takke kabenei, co3aaloLLMX BbICOKOHACTOTHbIE
1 UMMYJIbCHbIE NMOMEXN.

Ona 3awntbl BXOAHbIX YycTponcte TPM133 0T BAMSHUA NPOMbIWAEHHbBIX
3/1eKTPOMAarHMTHbLIX MOMeX JIMHUK CBSA3N npubopa C gatyMkamu clieqyeT aKpaHMpOoBaTb.
B kayecTBe 3kpaHOB MOTryT ObiTb MCMOJIb30BaHbl Kak cneuuanbHble kabenu ¢
3KPaHMPYIOLWNMKN onneTkamn, Tak U 3a3eMieHHble cTafibHble TPyObl MOAXOASLLENO
OnameTpa.

BHUMAHME! CoeanHeHmne o6LLel TOUKK cxeMbl npmnbopa ¢ 3a3eMIeHHbIMU HacTAMK
METaINIOKOHCTPYKLMIA 3anpeLaeTcs.

5.1.2.3. MNogknoverne npubopa
5.1.2.3.1. NoakntoyeHne npmubopa cneayeT BbIMOSHATL NO CXemMe, NPUBEAEHHON B
npun. B, cobniogas npu 3TOM HUXEU3NOXEHHYIO MOCNEA0BaTENbHOCTL NMPOBEeAEHUS
onepauuni.
1) NoAKNYUTL NIMHUN CBA3M «MPUBOP-OATUNKM» K NEPBUYHBLIM
npeobpasoBaTesniam.
2) MoaknounTb NMHUM CBA3U «NpUbop-aaTinkm» K Bxogam TPM133.
3) NoaxnounTb NuHUK nHTepdenca RS-485.
4) Ha Hencnonb3yeMmble npu padboTte nprubdopa namepuTesibHbIe BXOAb
YCTAHOBUTb MEPEMBbIYKNA.
5) MpownssecTtn nogkntoyeHne TPM133 k ncTouHmKy nuTaHusa npubopa.

BHUMAHMUE!

1) MoaknioyaTh akTMBHbIE NMpeobpa3oBaTenin C BbIXOAHbIM CUrHalOM B BuAOe
NOCTOSIHHOr O HanpsixeHus (-50,0...+50,0 mB nnn 0...1,0 B) MOXHO HENOCPELCTBEHHO
K BXOOHbIM KOHTakTam npubopa. MoaknioyeHne npeobpasoBaTesieil ¢ BbIXOOHbIM
curHanom B Buge toka (0...5,0 mA, 0...20,0 MA nnun 4,0...20,0 MA) BO3MOXHO TOJIbKO
nocne ycTaHOBKW LWWYHTUpYylowero pesnctopa conpotmsaeHnem 100 Om (aonyck He
6onee 0,1 %).
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2) Ona 3awmtbl BXoAHbIX uenen TPM133 oT BO3MOXHOIo NoBpexaeHuns 3apsnamm
CTaTUYEeCKOro 93JIEKTPUYECTBA, HaKOMJIEHHOro Ha JIMHUSX CBA3U «NpUBOopP-AaTyinkum»,
nepea noaklyeHneM K KieMMHOM Kosiodke npnbopa coeanHuTebHbIe NpoBoAa cnenyeT
Ha 1...2 C COeANHUTb C BUHTOM 3a3eMJIeHMS LWMTA.

5.1.2.3.2. MNocne BbINONHEHUS YyKa3aHHbIX PaboT Npnbop roToB K AanbHENLEMY
MCMOJIb30BaHMIO.

5.1.4. MNopsaok HacTpolikn npnbéopa

5.1.4.1. MpnTEPBOM BKto4eHUM (MOAAYE HANPSHXEHNS MUTAHUS) U HXKATUN KNaBULLIN
"BBOA" HA MHAMKaTOpe Npudopa oTobpaxaeTcs HAANUCL «[ NaBHOe MeHI0» (aanee No TeKCTy
obo3HavaeTcs « // »).

Mpn OTCYyTCTBMU M300paxXeHuss Ha MHAUKATOPE HeobBXOAMMO HaCTPOUTb
KOHTPACTHOCTb C MOMOLLBIO NPOrpaMMmMpyeMoro napameTpa ind.cC.

5.1.4.2. HacTtpoiika npnbopa Ha 06bEKT NPON3BOANTCS B CEOYIOLLEM NOPSAKE.

1. Mpn BHECEHUN U3MEHEHUIN B HACTPOWNKY CUCTEMbI BEHTUNAUMM NpUbop cnenyeT
[e3aKTMBMPOBaTb BO n3bexaHne HEKOPPEKTHOM paboTbl CUCTEMbLI. [ 3TOr0 HYXHO
3apaTtb napameTpy IDLE 3HadveHue ON. Mocne atoro cnegyeT BHOBb MPOU3BECTU
AKTMBM3ALMIO CUCTEMBI (CM. HUXe N. 5.1.4.3).

2. MpowuseectTn nHuumnanusauuio npubopa (//HacTtporika/UIHnumnannsauus), T.e.
YCTaHOBUTb 3a@BOACKME 3HAYeHMsI NapaMeTPOB.

3. Npon3BECTU HACTPONKY BXOOO0B U BbIXOOO0B:

— BbIOpaTh TUMbI ATYMKOB, COOTBETCTBYIOLLME NOOKTIOHYEHHBIM KO BXOAaM
npmnéopa B NporpaMMmnpyemMom napamMmeTpe in-t (CMm. npus. E),

— YCTaHOBUTb COCTOSIHME BXOO0B (HOPMasibHO Pa3OMKHYTbLIN/3aMKHYThIN) B
napameTpe C.use,

— BbIOpPATh HYXHbIV TUM UCNONHUTENIBHLIX MEXaHU3MOB (CM. M. 3.7).

4. MNMpoBepuTb BXoAbl U Bbixopl (//HacTpolika/TecTnpoBaHue), 4ToObl yOeanThCs B
MCMNPaBHOCTU KaxA0ro 3a4eMCTBOBAHHOIO 3/IEMEHTa CUCTEMBbI.

5. BagaTb 1M OTKOPPEKTMPOBATL YCTABKM TeMMepaTtypbl, rpaduk TemnepaTypsbl
obpaTHo BOoabl, NPOTOKON o6MeHa no RS-485.

6. YcTaHOBUTL fJaTy u peansHoe Bpems (CMm. n. 5.2.8).

5.1.4.3. Nopsapok BknoueHus: //HacTtpoika/AkTuBusaums. Mocne storo npubop
aBTOMAaTMYECKN nepesarpys3uTcs.

Mpubop nocne nepesarpy3kn HaxoanTcs B pexnme CTAPT CTONbKO BPEMEHM, HTOObI
MosyYNTb LOCTOBEPHbIE AIAHHbIE C aHANOIOBbIX M ANCKPETHLIX AATYMKOB. ITO Bpems byaet
onpenenseTcs nNo MakCMMasnbHOMY 3HA4YeHUI0 napamMeTpa PAU.1 U3 BCEX aKTUBHbIX
OVCKPETHbIX BXOO0B.

AKTMBN3NPOBaHHadA cuctema nepexoant B pexxum NMPOIMPEB. anee B 3aBMCMMOCTU
OT COCTOSIHUSA AHANOroBbIX U OUCKPETHbIX AAaTYNKOB nNpubop nepexoauT B
COOTBETCTBYWOLWME pexuMm paboTel. Hanpumep, B pexum PEFYJIMPOBAHUE npu
OTCYTCTBUU aBapUNHbIX CUTYaLUNA.

5.1.4.4. Pexxum PETYJIMPOBAHWE — ocHOBHOW pexinm paboTsi npubopa.

B 9TOM pexume MOXHO npocMaTpuBaTb 3HAYEHUSA TemnepaTtyp, COCTOsIHME
OVCKPETHbIX BXOO0B, TEKYLLYIO MOWHOCTb MN-perynatopa, BXOAUTb B MEHIO, MEHATb
YCTaBKMN.
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Pexumbl PEFYJIMPOBAHUE, TECTUPOBAHMUE n PYYHOW B3anmounckioyaoLme, B
DaHHbI MOMEHT BPEMEHM NPUBOP MOXET paboTaTh TONbKO B 0A4HOM PEXMME, OCTaSbHbIE
OTKJtoYeHbI. Hanpumep, korga npubop HaxoauTtces B pexxume PEFYJIMPOBAHUE, Henb3as
npouseognte TECTUPOBAHUE, — 9TO MOXET NPMBECTU K BOSHUKHOBEHUIO aBapUIAHbIX
cutyaumi. MNpu Tectmposanun pexum PEFYJIMPOBAHUA oTknioyeH, T.e. cuctema He
paboTaer.

PYYHOW pexum oTkniovaeTcs Hepes 10 MyH Nocne NocneaHero AeiicTems oneparopa,
4TO 3aLUMLLIAET CUCTEMY OT OLLMBOK ONepaTopa v aBapum, Npyu aToM Npnbop aBTOMaTUYECKN
nepexoant B pexum PEMYJIMPOBAHUE.

Bxop,B pexuvm PYYHOW Bo3aMoxeH ToNbKO Moc/e BBOAA Maposist, NpefoTBpaLlatoLLero
HECAHKLUMNOHNPOBAHHBIM AOCTYN K UBMEHEHUIO 3HAYEHWUI NapamMeTpoB.

BHUMAHME! Cny4aliHbii nepexon B pexum TECTUPOBAHWE ucknioyeH, ecnu
cucTemMa akTmeBu3upoBaHa u Haxoamtca B pexume PEFYJIMPOBAHUE. U3 pexuma
PEMYNIMPOBAHWE npousBeanTe aBTOHACTPOMKY pPeryaaTtopos (CM. n. 5.2.4).

5.2. MporpammupoBaHue npuéopa

5.2.1. O6wme ceegeHns

MporpammMmunpoBaHne NpeaHasHayeHo A8 yCTaHOBKM 3HAYEHMN NPOrpaMmMupyemMbIxX
napameTpoBnNpubopa, onpeaensiowmx ero HaCTPONKy 1 PaboTy B MPOLLECCE SKCMayaTalumn.

MprnponssoacTee NPUbopa B HEMO 3aNUChIBAOTCA 3aBOACKME 3HAYEHVS NAPAMETPOB.
[Monb3oBaTenb MOXET U3MEHATL 3HA4YEHUS NapPaMeTPOB B COOTBETCTBUN C YC/IOBUSIMU U
uensiMm skcrnlyataumm npubopa. 3HavyeHnss NporpaMMuUpyeMbIX NapamMeTpPoOB BHOCATCS
B QHEPrOHE3aBMCUMYIO NaMATb NPMBOPa U COXPAHSIOTCA NPU OTKITIOYEHUUN MUTAHUS.

MporpamMmmMmmnpoBaHne MOXHO NMPOU3BOANTD:

— KHOMKaMM, PAcroJIOXEHHbIMW Ha NIMLLEBOI NaHenu npubopa (cm. n. 3.1);

— Ha MePCOHASILHOM KOMMBIOTEPE C MOMOLLbIO MPOrpaMmMbl-koHdUryparopa (cm. n. 3.10).

[na nporpaMmMnpoBaHMst C MOMOLLbIO KHOMOK npegHasHadeHo MTABHOE MEHIO
npnbopa, CTPYKTypa KOTOPOro npueeaeHa Ha puc. 5.1.
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CTpyKTypa MEHI0

> T'TIABHOE MEHI <
>> BEICTpPHIA HOCTYI
>> PYyYHON pexumM
I >> HACTPOIKA
>>> JlaTa U Bpems
>>> IIAPAMETPEI
Bxopnsl AHAIOT'OBEIE

Bxopns! [IMCKpeTHHE
Mammaa COCTOSHUIA
I'padurnu

uTepdeiic RS-485
MacTep ceTtu RS-485
BEIXOIOHEIE YCTPOMCTBA
AHP perynaTopa
O6BEKTHI

Crnnyxe6HbIe

>>> ABTOHaACTpPOIKa
T IPpUTOYHOI'O BO3OYyXa
T o6paTHOI BOXE

>>> ICTIIPOBKA
Ik aIBl

XonomHOro cnas
3aBopcKaa (kKanmbpoBKa maTumuKa)
3anBIDKKU
ITATI
>>> AKTUBU3ALUS

>>> TecTUpOBaHUE

>>> Hnnuanmuzanmus

>> O npubope. ..
CumBon ">" 0603Ha4yaeT ypoBEHb Mepapxmm NMyHKTOB MEHI0, KOJIMYEeCTBO CMMBOJIOB

nokasblBaeT ryobuHy BIOXEHHOCTM AaHHOMO NyHKTa B cTPYkTypy JTABHOIMO MEHIO.

Puc. 5.1. NonHasa cTpykTypa MeHio npubopa

Mpumeyanme. MNpnBbIXOAE U3 PEXMA PEAAKTUPOBAHYS (UI3MEHEHVISIBHAYEHNI) NPOTPaMMUPYEMbIX napamMeTpoB

KHONMKY cnepyeTynepXvBaTbBTedeHmne 2C., tHaye KoMaHaa He BOCNPUHNMAETCS.
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5.2.2. Hactpoiika namepuresibHbIX BXOA0B
5.2.2.1. Ko Bxogam 1...5 B 3aBUCUMOCTM OT UX TUNa NOAKIOYAOTCA AaTYMKN (CM.
Tabn. 2.2), ycnoBHoe 0603Ha4YeHNE N Ha3Ha4YeHne KOTOPbIX NpuBeaeHo B Tabn. 5.1.

Ta6nuua 5.1
YcnoeHble 0603Ha4YeHUs U Ha3Ha4YeHne [aTYMKOB
Ne Bxopa 0603HauyeHue HasHaueHune
1 T, M3mepeHne TeMmnepaTypbl HAPY>XXHOro BO3ayxa
2 o M3mepeHne TemnepaTtypbl MPUTOYHOIO BO3ayXa
3 T M3mepeHune TeMmnepaTtypbl 0OpaTHOM BOAbI
4 T N3mepeHne TeMmnepaTypbl B NOMELLEHNN
5 T, N3mepeHne TemnepaTypbl A0OMOJHUTENbHOIO
natyumka
6 4., JaTumnk NonoxeHus 3a0BUXKN
(Npu HeO6X0ANMMOCTH)
7 O JaTynk BNAXXHOCTM B MOMELLEHUN
(Npu HEOBXOANMOCTN)

Bxoppl 1...5 ABNAIOTCA YHMBEPCASIbHBIMU U K HUM B MPOM3BOJILHOW KOMOMHALMK
MOryT ObITb MOAKJOYEHbI NO6bIE U3 NepBUYHbIX NpeobpaszoBaTeneinn (JaT4UKOB)
NPUBEAEHHbIX B Tabn. 2.2 (n. 2):

Bxop 6 — yHMBepcasnbHbI, NpegHa3HavyeH onsg NnoakIloyYeHnsa aatymka nosoxXeHns
3a1BMXXKM IN3 C pE3NCTUBHBIM UM TOKOBbIM BbIXOA0M, NPY 3TOM HEOOXOAUMO NOAKIOYEHWE
BHeLUHero peaucTopa. Jatymk nonoxeHus K3P ncnonb3dyeTcs npyu HEOOX0ANMMOCTH, 3TO
03HavaeT, yTo npmbop moxeTynpaenaTe KBPnb6e3Hero. [Mopsaok npoBeAEHUS OCTUPOBKN
[AaTYMKOB NOSIOXEHNA 3aA4BVXKW NPUBEAEH B rpu. [,

Bxon 7 npegHasHayeH Ons NOAKAYEHUA [aTtyvka BRaxHocTu BN C TOKOBbIM
BbIX0AOM. OH MMeeT BCTPOEHHbIN pe3nctop conpotmeneHnem100 Om.

5.2.2.2. Kaxablh kaHan wuMeeT [Ba He3aBUCUMbIX UMOPOBLIX GunbTpa,
npegHas3HaYeHHbIX 4J151 N0AABEHNS BHELLHMX MOMEX 1 yNpaBAseMblX napaMmeTpamu in. Fd
(nocTosiHHasA BpEMEHM CriiaxXmBatloLwero GunbtTpa) v in. FG(NonocanponyckaHnsa GuneTtpa).
MapameTpbl UNdPOBLIX GUILTPOB 334aI0TCS NMPY NepPBOHAYaNIbHOM HaCTPoke npudopa.

5.2.2.3.Tpur o6pbIBE TEPMONAPHI NI KOPOTKOM 3aMblKaHUM TEpMONpeobpasoBaTeneil
COMPOTMBIIEHMS, TOKOBBIX ATYNKOB NIOOOM NUHUKW, COEQUHSIOLLEN NPUOOP C AaTYMKOM, a
TaKke npu namepeHmn temnepatyp 6onblumx 205 ‘C NponcxoauT nepexon CUCTEMbI B
aBapUIAHbIN NN OEXYPHbI PEXMM 1 COOTBETCTBYIOLLLAA MHdOopMauus oTobpaxaeTcs (Ha
3kpaHe nmbo B ceTn).

5.2.2.4. na HacTpOWKM BXxoda cnenyet BOWTU B MYHKT MeHio //HacTpownka/
MapameTpbl/Bxogbl aHanoroeble/.
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MopsiaoK HACTPOMKM aHaNOroBbIX BXOAOB NPeAcTaBiieH Ha puc. 5.2.

dt
Bbibop HoMepa paTtymka
a) < p pa n

< dt

6) r.391 1

Bbi6op Tnna gatymka( 1 BpeMeHu onpoca)

MoaTtBepxaeHne Bbl6paHHOFO TMNna gatymka

Puc. 5.2. NopsapokK HACTPOWKN aHaNOroBbiX BXOA0B

MpumeuaHue. BoiGop HOMepa, TUNa, 3HaYeHVs1 apamMeTpa NPON3BOANTb KHOMKaMu n .
CumBon ‘ <’ 0603Ha4YaeT n3MeHsIeMoe rnoJie (B onNmcaHnm LWaroB yka3aHo cepbiM pOoHOM).

5.2.2.5. Kaxabli TMn gatynka MMeeT onpeneneHHbli HAbop napamMeTpoB, CBA3aHHbIX
C 0COBGEHHOCTAMM ero paboThbl.

Ona ypobcTBa N0 yMONYaHUKO BbLICTABASIOTCSA 3aBOACKWE 3HAYEHMUS,
COOTBETCTBYIOLLME ONpeaeneHHOMyY TUMy AaTymka.
Mpu HEOBXOAMMOCTM 3HAYEHUS STUX NAPAMETPOB MOXHO U3MEHSTb (Tabn. 5.2).

Tabnuua 5.2
MapameTpbl AaTYNKOB
0O603HayeHne HassaHue Jonyctnmble
napameTpa napameTpa 3HaYyeHus
in.Fd MocTtoaHHaga BpemeHn HY-dbunbTpa ot 0 o 1800
in.FG Monoca nponyckaHus NMKOBOro GpunbTpa ot 0 0o 9999
itrL Mepwop onpoca patyvka o1 0.1 10 30.0c
in.SH Kannbposka Hyns oT -999 no 9999
in.SL Kannbpoeka Lukansbl ot0.9 0011
Ain.L HuxHee 3HauyeHne nokasaHuii TOKOBbIX ot -999 no 9999
[AaT4YNKOB
Ain.H BepxHee 3HauveHne nokasaHmin TOKOBbIX o1 -999 no 9999
[AaT4YNKOB
dt Homep patymnka 1...8
in-t Twun patymka 1...8
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CooTBETCTBME KOAA W YCIOBHOro 0003Ha4YeHus Tuny gatymka npueeneHo B rnpus. XK.
5.2.2.6. CoBur necaTU4HOM TOYKU

ﬂpm MN3MEHEHNN 3HaA4YeHNA NapamMeTpa KHoNMKamMm n AecAaTtnyHaa To4ka He

MEHSIET CBOEr0 MOJIOXEHNS, YTO OrpaHNYMBAET MaKCUManbHOE 3HAYEeHME napamMeTpa.

Hanpumep, Ha LIN2 oTobpaxaeTcs 3HadeHune «8.974». MNpu HaxaTnm KHOMoK 1 dyaet
NPOUNCXOOUTb N3MEHEHNE 3HAYEHUS], HAYMHAsA C NOCNeaHero paspsaa:

«8.974» > «8.975» 2> «8.976» > ...

MakcmManbHOe 3Ha4YeHne, KOTOPOe MOXHO YCTaHOBUTb Ha LIN2, — «9.999x»,

[ns BBoAa 60nbLIEro Yyncna HeodXoaUMO COBUHYTb AECATUYHYIO TOYKY.

Ana coBura 4ecAaTUYHOM TOYKM:

* [lo Hayana penakTMpoBaHUA 3HaYeHud (T. e. korga Ha LI 1 muraet nmsa napamerpa)

H2XXMUTE U YAEPXNBANTE KHOMKY

Yepes HekoTopoe BPpeMst HAYHETCS LIMKJINHECKWIA CABUI BNPaBO AECATUYHOM TOYKM Ha LIN2:
«8.974» > «89.74» > «897.4» > «8974» > «8.974» > ...

* [oXouUTeCb MOMEHTA, KOrga AeCcaTUYHas TO4Ka yCTaHOBUTCS B HY>XKHOE NONOXEHNE,
n oTnyctute. Tenepb Bbl MOXeTe OTpeLakTMpoBaTh 3HA4YeHNe napamMeTpa.

5.2.3. Hactpolika auckpeTHbIX BXO40B

YT106bl USMEHUTbL HACTPOMKN [OMOSHUTENbHBIX OUCKPETHbLIX BXOA0B HEOOX0OAMMO
BbIOpaTb NYHKT MeHIo //HacTpoika/MapameTpbl/Bxoabl ANCKPETHbLIE.

MeHss 3HaveHre napameTpad. inp BbliGpaTb HOMep AuckpeTHoro Bxoaa ot 1 oo 6.
C nomoLubio napamMeTpacC.Use HACTPOUTL IOrnky paboThl BXO4A: Open — Ha 3aMblKaHue,
close — Ha pa3mbikaHne, off — He ucnonbdyeTcd. B napameTpax PAU. 1 M PAU. 0 3a4al0TCS
COOTBETCTBEHHO BPEMS 3a4ePXKM U BbIK/IIOYEHUS AaTymMka B CEKyHOAX.

5.2.4. ABtoHacTtpovika lMU-perynaTopos

5.2.4.1. Obwyne ceBegeHns

B kayeCTBe OCHOBHOWM HACTPOMKW PEKOMEHOYETCHA WUCMNONb30BaTb CUHYCOUAALHYIO
HACTPOIKY, TaKk Kak OHa 06ecrneyrBaeT NJaBHOE U3MEHEHVE PErYINPYEMON BEIMYUNHBI U
0o6napaet nyyieii no cpasHeHnio ¢ AP® n A3B nomMexoyCToMYMBOCTLIO.

BapuaHTtbl AP® n A3B ¢ Bo30yxaeHneM aBTokonebaHnin B KOHTYpe perynmpoBaHus
ABNSAOTCS 60slee YyBCTBUTESIbHBIMU K BO3MYLLEHMAM. VIX MOXHO MCNOoNb30BaTh B TEX
cnyyasx, Korga fnpUMMEHEeHMe CUHYCOMAanbHOW HaCTPOWMKM HEBO3MOXHO M3-3a
HEYCTOMNYMBOCTM CUCTEMBI PEFYNNPOBAHUS.

ABTOHACTPOViKa NPON3BOAUTCS AN KXKA0ro KaHana USMepPEHNs B OTAENLHOCTH.

5.2.4.2. NMopspok aBTOHACTPOMKU AN TPEXNO3ULMOHHOIO UCMOJIHUTEJIbHOIO
MexaHusma (3aaBUXKKU)

5.2.4.2.1. MNpepBapuTensHas HacTporika

MpenBapuTenbHas HACTPOLiKa NPOM3BOAMTCS B C/EAYIOLLEM MNOPSIAKE.

1. CkoHbUrypmposaTb Nprubop B COOTBETCTBUM C NOAKIIIOYAEMBIMU K HEMY AlaTHMKaMU
N UCMNOJSIHUTENbHBIMU MEXaHU3MaMMU.

MapameTpbl aBTOHACTPOMKM HEOBX0AUMO ycTaHoBUTbL ans 2-ro (CHAn 2) un 3-ro
(CHAN 3) kaHana, COOTBETCTBYIOLLME KaHanam peryampoBaHns NpUTO4HOrO BO3ayxa U
obpartHoi Boabl.

2. C nomoLubio nporpammel koHdurypatopa ((06. Perynatopbl / Perynatop NeX /
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ABTOHacTpolika perynaTtopa / lMapamMeTpbl HACTPOIKK), NN Yepe3 MeHto nNpmnbopa (/
/HACTPOWVKW/MAPAMETPbI/AHP perynatopa) ycTaHOBUTL 3HA4EHWUs mapameTpa YO
OTOT napameTp ykasbiBaeT MOLWHOCTb B %, BbigaBaemyio Ha VIM npu 3anycke pexunma
npeaBapuUTEeNbHON HACTPOMKMN.

3. YcTaHOBUTBL 3HavyeHns napameTpa «MakcumanbHOe AO0MYCTUMOE OTK/IOHEHME»
Ydop, 9TOT napamMeTp M3MEpPSieTCs B €AMHULAX PEryiMpyemMoi BENNYUHbI U 3343a€eT
amMnnTyay ee konebaHuii.

YCTaHOBUTb TUN WCMOJIHUTENIbHOrO YCTPOMCTBa B napameTpe R.el - «3-X
MO3UNLIMOHHbIN»

YCTaHOBUTL BPEMS NMOJTHOMO X043 UCMONHUTENBHOIO MEXaHN3Ma 3 OAHOI 0 KPanHEro
NonoXeHs B ApYyroe B napameTpe t.val, B CEKyHAAX.

YCTaHOBUTb 3HAYEHME NapameTpa «40MyCTUMOE OTKIOHEHWE MOLLHOCTM» Ptol,
3a[aloLWero OTKIOHEHWE MOLLHOCTU B MPOLLEHTAx OT YCTAHOBUBLLErOCS 3HAYEHUS.
PekomeHayembiii nHtepsan 5...10 %. MeHbliee 3Ha4YeHre cnenyeT yCTaHaBnmMBaTb Npu
OTCYTCTBUN B NPOLECCE HACTPOWNKM BO3MYLLAIOLLNX BO3OAENCTBMIA HA OOBLEKT UM Npu
HaNMYNN OrPaHUYEHUNIA HA YCIIOBMS SKCryaTaumm obbekTa.

Onepauuun, BbINOJIHAEMbIE C MPUBOPOM Ha 06BLEKTE

1. 3anTn B NyHKT MeHIO // HacTpolika / ABToHacTporika. KHonkamu "

BbIGpaTh KaHan peryiMpoBaHns U NOATBEPAUTL BbIOGOP HaXkaTUem KHOMKK

2 3apaTb Xenaemoe 3HaveHVe HavanbHOM BbIXOAHOW MOLWHOCTM U, noateepanTb

Bbl60p HaXaTtnem KHOMKn

3. Habniopatb 3a NpoLLEeCCOM M3MEHEHUS PErYIMPYEMON BENINMYMHBLI U BbIXOAHOIO
curHana perynsaropa no umdpoBoMy nHamkatopy. MNpu aTom npubop AokeH padoTaTh B
pexnmMme OBYXMO3ULMOHHOIO PErynpoBaHUa C Mepeksio4eHNEM BbIXOQHOIMO CUrHana
perynaropamMexay MakcumanbHeiMP =P +P unMuHuManbHeiMP =P _ -P _ ypoBHAMU.

P..., — 3HaYeHVe BLIXOAHOrO CUrHana peryasatopa, npu KOTopom Obin 3anyLleH NpoLece
aBTOHACTPOMKMU.

4. [oxpaTbCA 3aBePLUEHUS HACTPOWMKM, Ha 4TO yKaxeT coobuleHune «done» Ha

MHOMKATOPE, U HaXaTb KHOMKY Mpubop BO3BPATUTCS B TOT PEXMM, U3 KOTOPOro 6bina

3anylieHa aBToOHACTpOMKa.

5.2.4.3. Nopsaok aBTOHACTPOMKN AN ABYXMO3ULUOHHOIO UCMNOJIHUTENILHOIO
Mexanusma (LLAM)

5.2.4.3.1. MNpenBapuTenbHas HacTporika

MpepBapunTensHas HaCTPOMKa NPOM3BOOUTCA B CleayoLeM nopsiake.

1. CkoHOUrypupoBaTb npnbop B COOTBETCTBUM C NOAKTIOYAEMbBIMU KHEMY AAaTHMKAMMN
M UCMOJIHUTESIbHBIMU MEXaHU3MaMMU.

MapameTpbl aBTOHACTPOMKN HEOOX0AMMO yCcTaHOBUTL ana 2-ro (CHAn 2) n 3-ro
(CHAN 3) kaHana, COOTBETCTBYIOLLE KaHalaM PErynmpoBaHUsS NPUTOYHOrO BO3ayXa WU
obpaTHoW BOAplI.
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2. C nomouupbio nporpammel koHdurypatopa ((06. Perynatopel / Perynatop NeX /
ABTOHacTpolika perynstopa / NapaMeTpbl HACTPOWKK), Unn 4Yeped MeHo npubopa (//
HACTPOWIKW/MAPAMETPbI/AHP perynstopa) yCTaHOBUTL 3HA4YEHWs mapameTpa Y0 OT1oT
napameTp ykasbiBaeT MOWHOCTb B %, BbigaBaemyio Ha VIM npu 3anycke pexunma
npeaBapuUTenbHON HACTPOKN.

3. YcTaHOBUTb TUM WUCMOMHUTENBHOrO ycTporicTtea B napametpe R.el — «2-x
MO3ULIMOHHBbIN».

Onepaunn, BbINONHAEMbIE HA 00bEKTE

1. 3anTi B nyHKT MeHI0 //HacTporika/ABTOHacTpomka. KHonkamm 7 BbIOpaTh

KaHas perynMpoBaHus U NOATBEPAMTL BLIOOP HaXXaTMeM KHOMKK

2. Habnopatb 3a NPOLLECCOM N3MEHEHUS PETYNIMPYEMOIA BENNYMHBI N BbIXOLHOIO
curHana perynsitopa no umdposomy nHavkaTopy. MNpu aTom Nnpnbop fonxeH padoTartsb B
pexnMe OBYXMO3ULMOHHOIO PEeryaMpoBaHns C nepekioYeHneM BbIXOOHOMO curHana
perynaropamMexay MmakcumanbHbiM Pmax =100 % n MmuHumansHbiM Pmin =0 % ypoBHAMN.

3. [oxpaTtbcs 3aBepLUeHUst HAaCTPOMKK, Ha Y4TO ykaxeT coobulieHne «done» Ha

NHOMKATOPE N HaxaTb KHOMKY . Mpunbop BO3BpaLlaeTcs B TOT PEXUM, U3 KOTOPOro

Oblna 3anyleHa aBToHacTpolika.

5.2.4.4. Unpukaumua napamMeTpoOB HaCTPOMKM

Bo BpeMs npoBeaeHNs HACTPOMKN HaXKaTMeEM KHOMKU BO3MOXHO NMPOU3BOANTL CMEHY
OTOOpaXeHUs TEKYLLIMX MapamMeTpoB:

— MOJIOCbI MPONOPUMOHAaNbHOCTU perynaropa Pb [en/%];

— NOCTOSAHHOW MHTErpnpoBaHnd ti [Cl;

— moayns sektopa KH4X 3aMKHYTOM CUCTEMbI B OKPECTHOCTU PE30OHAHCHOM 4acTOoThI

ONS TEKYLLUMX HACTPOEK perynsropa rs;

— ¢dasbl BekTopa KYX GS [rpanl;

— cpegHeKBaapaTUYHOro OTKIIoHeHNA Mmoaynsa sektopa K4X no nn pac4yeTHbiM

nepmogam ds (nNn — KONNMYECTBO PACHETHbLIX MEPMOAOB).

5.2.4.5. OcTtaHOBKa aBTOHACTPONKHN

JnanpepbiBaHUS NpPoOLLECCa HACTPONKM CneayeT HaxaTb KHOMKY .Hawnnagnkatope

nosiBuTCca Hagnucb «<HALT» — 3anpoc Ha noaTBepXxaeHue Bbixoga. HaxmmnTte KHONKy ans

NnoaTBEePXAEHUS, UAN KHOMKY — Ons OTMEHbl onepaumn. na npocMoTpa TeKyLmnX

napameTpoB MO APYrMM KaHanam ciemyeT HaxaTb KHOMKY . Ha vnpgukaTtope nosiButcs

Hagnuck «HIDE», nogTBepanTb HaXaTUEM MPoOLLECC aBTOHACTPOMKM NpU 3TOM He

oCTaHaBnvBaeTCs. BepHyTbCs B peXuM aBTOHACTPOMKN MOXHO OAHOBPEMEHHbLIM

HaXaTnem KHOMky n .
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5.2.5. BagaHue ycTtaBok Temneparyp

M3MeHUTb yCTaBKM MOXHO C MOMOLLBIO MEHIO «BbICTPbIN 4OCTYN», NpeaHa3Ha4YeHHOoe
nnsa 6bICTPOro AOCTyNa K napameTpam, Hanbonee 4acTo N3MEHsSIEMbIM MOJIb30BATENIEM.
OT0 caoenaHo ons ynpoLleHns Npoueaypbl BHECEHUS USMEHEHUN.

5.2.6. Hacrporvika INK. 13ameHeHne ceTeBblx NnapameTpoB npmnbdopa TPM133 MOXHO
NPOU3BOANTb HE TOJIbKO C NepeaHeNn NaHenmn, HoO 3 NporpamMmmbl-KoHduUrypatopa. Nepegq,
CMEHOI CETEBBIX HACTPOEK HEOOXOAMMO YCTAHOBUTL CBSA3b NPOrpaMmbl ¢ NpnubopomM Ha
CTapbIX CETeBblX HACTPOWMKaXx.

CMeHa ceTeBblX HACTPOek Npou3BoauTcs B Aepese «[lapameTpbl npubopa» >
«CeTeBble NapaMeTpbl Npubopax». I3MeHeHHble CETEBbIE NapamMeTpbl MOMEYEHbI 3ENEHBIM
wpundTOoM, Nocne nx 3annucu B npmbop WpndT cTaHOBUTCS YEPHbLIM. [1o Tex nop, noka
M3MEHEHHbIE NapamMeTpbl He 6yayT 3anucaHsl, (PUop NpoaoKaeT paboTaTh C MPEXHUMN
CeTEBbIMU HaCTpPOMKamu.

Mocne 3anncu B Npnbop nameHeHHbIx CeTeBbix NapamMeTpoB npndopa KoHpurypatop
TPM133 aBTOMaTnyecku npeanaraet cMeHnTb CeTeBble NapamMeTpbl MPOrpaMmel.

Mpn HeycTOMYMBOWM CBA3K C NPNOOPOM (Ha 3TO yKa3bIBalOT YaCTble COOOLLEHUS
06 oLWMBKax NP YTEHUM UM 3aNUCKU NapaMeTPOB) HEOOXO0AMMO NONpPo6oBaTh USMEHUTL
ckopoCcTb obMeHa gaHHbIMK. Hanpumep, Ha «MepfieHHbix» K, ecnn ckopocTb
cocTtaBnsana 9600 6uT/c, cnepyeT nonpoboBaTbh YyCTaHOBUTL cKopocTb 38400 unun
57600 6uT/C.

CerteBble napameTpbl NPOrpamMmsbl 33Ja0TCs B aepese: «[lapameTpbl KoMnbloTepa» >
CeTeBble napameTpbl NPOrpamMmbi».

Mocne 3apaHna CeTeBbIX NapamMeTpoB NPorpamMmMbl HEOOXOAMMO MPOBEPUTL HANMYNE
CBSAA3N C NpMBOPOM, cumMTaB ero umsa. Ons a1oro Hago B Nporpamme-koHpurypartope
BbIOPATL NYHKT MeHI0 //TpoBEPUTL CBA3bL C NPUBOPOM (rev, dev). AHanornyHas npouenypsbl
BbIMONIHAETCSH NPU HaxaTtuum KHonku «[poBepka» nocne 3anycka [porpamMmmbl-
KoHdurypatopa.

EcnunnpownsoLwina owmbka CUMThIBaAHUS, ClieayeT NPOBEPUTL MPABUbLHOCTL YCTAHOBKN
CEeTeBbIX MAapamMeTPOB MNPOrpamMmbl, COOTBETCTBME UX CETEBLIM HACTpoikam npmbopa,
NpaBWIbHOCTb NOAKIIOYEHMS Npubopa K KoMnbioTepy Yyepes agantep OBEH AC3-M.

M3amMeHeHne ceTeBbiXx HACTPOEK MporpamMmbl MOXeT noTpeboBaTbCs npu
OJHOBPEMEHHOI paboTe C HECKONbKMMK NprubopamMun B ceTU. MNpn 3TOM HAA0 YHECTb, HTO
OHW A0JKHbI OT/IMYATLCS TONMbKO BasoBbiMM ceTeBbIMU agpecamun (napameTp Addr), a
OCTasbHble CETEBbIE NapameTpbl AOKHbI OblTb OANHAKOBLIMU.

5.2.7. BanaHue rpadpuka TemneparTypbl 06paTHOV BOAbI UMPUTOYHOIO BO34YyXa

B npmnbope TPM 133 ycTaBka TemnepaTtypbl 06paTHO BOAb! 1 MPUTOYHOrO BO34yXa
MOXeT ObITb 3afaHa yHKUMENn OT APYro nepemMeHHon ¢ nomowpio rpaduka. Mpaduk
Temneparypbl 00PaTHOM BOAbI MOXHO 33[1aTh Kak C MOMOLLbIO KHOMOK Ha JINLLEBOM NaHenm
npubopa, Tak U nporpamMmbl-koHbUrypaTopa. padunk KOppekuMn NPpUTOYHOrO BO3ayxa
3aa€eTCs TONbKO C MOMOLLbIO MPOrpaMMbl-KOHGUryparopa.
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5.2.7.1. O6bwne ceegeHns

[ns 3apaHns rpadumka obpaTHoi Boabl HEO6XOAMMO BOUTM B MeHIO //HacTpoiika/
MapameTpbl/Ipadumkn.

Mpadunk MoxHO 3apaTb He 6Gonee yem pecsaTbio (10) ToykamMu [MUHMMaNbLHOE
KONMYEeCTBO TOYek Age (2)].

Hanpumep, rpadwuk, npuBeneHHbI Ha puc. 5.4, 3agaeTtcs naTbio (5) To4kamu.

MpumeuaHue. Harpaduike He foMKHO ObITb MeHee 2 Touek. MNpuHacTpoiike npnbopa TPM 133 Heobxoanmo 3aaatb
KoopAavHaTblrpaduka, ucxoas 3 TpedbosaHuii Balen TennocHabxatoLLei KoMnaHum

X[Tg]

Puc. 5.4. Mpumep rpaduka Temnepatypbl 06paTHOIT BOAbI

Mpaduk Nel ncnonb3yeTcs AN KOPPEKUUM YyCTaBkM 0O6paTHOW BOAbl, rpaduk
Ne2 MoxeT OblTb UCNOJIb30BAH A9 KOPPEKLMN YCTaBKM TemMrepaTypbl MPUTOYHOIO
BO34yXa.

B cBasucTem, yto rpadukonpeaenset MaTteMaTnyeckyio GyHKUMIO (04HOMY 3Ha4EHNIO
apryMeHTa cooTBETCTBYET OAHO 3HaYEHNE PyHKUMM), NPOrpaMmMma He JOMNyCKaeT HapyLLeHNs
nopsiaka cnegoBaHns ToYek OTHocUTeNbHO ocnX (1,2, 3,...), T.e. 3Ha4YeHne XB T. 3HE MOXET
ObITb MeHbLUE 3HaYeHnss X B T. 2. [pn nonbiTke OoLIMGOYHOro BBOAA 3a0aBAaEMbIE TOYKU
aBTOMaTUYECKM NEePEeHYMEPOBLIBAIOTCS (MO BO3pacTaHumio 3HadeHus X). Npu nameHeHum
KoopavHaTbl X nporpamMmmMa aBToMaTn4eCckn MeHSeT HOMepP TOYKU, ECNKN 3Ha4YeHre X B 3TON
TOYKE MPEBLILIAET 3HA4YEHNE X B TOYKE, BBEAEHHOM pPaHee.

OnuncaHue akpaHHo! GOopMbl:

38.0 1 T,s= 38.0"C[Y] Homep To4kmn
-10.0 << T,.=-50.0*C[X] Homep rpaduka (1)

3HayeHne XBT.1
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5.2.7.2. lo6aBneHne ToYkn

Lns koppekTpoBkm rpaduika nnm aobaBneHns BHEr0 TOYKM HYXXHO YCTaHOBUTb YKa3aTe b
"<<"Ha TouKy, nocne KOTopou cneayeTt A06aBnTb HOBYIO. Jlanee BbINOAHWUTE ONepaLyn r) — X)

Ha puc. 5.5. 3aTemM HaxaTb KHOMKY

4yTOObI KypCcop «<» BCTa/ HANPOTUB 3Ha4YeHUs X.

Ecnu rpacduvk He 3apaH, cnenyeT BbIMOAHUTL onepaumm, NpMBEeAEHHbIE Ha puc. 5.5

a)

0.0 1

g <« 2

10.0| < 1

E.E
'Y

<1
10.0 1

30.5 1

10.0] < 1

30.5 1

MycToii rpadmk Nel

J06aBuTb TOUKY

[nsa BBOAa koopamHaTt

YcTaHoBUTb Hy>XXHOE 3HadeHume X [Hanpumep, 10,0]

CoxpaHutb X u nepentn kY
YcTaHOBUTb HYy>XXHOE 3HadeHue Y [Hanpumep, 30,5]

CoxpaHutb Y ...

... nnepentn K X ansa 3agaHns cnenyowen To4Kn

YcTaHOBUTL HYXHOe 3Ha4veHune X [Hanpumep, 20,0]
cnenyoulein Toukm (T. 2 nob6aBUTCs aBTOMaTUYECKN)

Janee aHanorMyHo, Ha4YMHas c . r)

Mocne BBOAA BCex TOYEK
BbinTn 13 pexxmma pegaktmpoaHus rpaduka

Puc. 5.5. NMopspok aeicTeuii npu po6aBneHnn To4ku rpaduka
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5.2.7.3. YopaneHne To4kmn

Mpu KOpPPEKTMPOBKE rpadrka 4acTo HeOO6XOAMMO yoanUTh BbiOpaHHYIo TOUKY rpaduka.
[ns 3TOro HE06X0AMMO BBINOJIHUTL CEAYOLME AEACTBUS.

Boritn B nyHKT MeHl0//HacTtponika/lapameTpbl/I'paduku.

HaxaTb KHOMKy Ons1 BblOGopa HY>XXHOM TOYKM ( Kypcop «<<» 0O/IKEH ObITb HANPOTMB

HOMepa TOYKMN).

38.0 <

-50.0 1

Bbi6op yaoansemor Toukun rpaduka
e

Ecnn Ha gucnnee npmnbopa TPM133 nosiBunacb cneaywoouiaa akpaHHas dopma

YpaneHne To4kn

, TO AENCTBUS BbIMOJIHEHbLI BEPHO.
Mocne 3TOro B CNMCKe Ha OfHY TOYKY CTAHET MEHbLLE.
Taknm 06pa3oM MOXHO yAanuUTb BCE TOUKM rpaduka.

5.2.7.4. U3meHeHune rpaguka
MN3MeHNTb KOOpAuHAaTbl TOYKM HeNb3s. Ee MOXHO yaanuTb, a N0TOM 100aBUTb HOBYIO
C HY>XHbIMUW KoopamHaTamu. ns 9Toro Heob6xoaMmMo BbIMOIHUTL CleayLine OeicTBUs:

Bbi6op HoMepa rpaduka

-50.0 1

Bbi6op To4kM

N3meHnTb KoopanHaTtsl (0T X KY)
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5.2.7.5. 3Baganne rpajguka obparTHoii BoAbl C MOMOLLYbIO MPOrpamMmabi-
KoHguUryparopa.

paduk B KOHOUrypaTope MOXHO 3a4aTbh Kak C MOMOLLbIO AepeBa napameTpoB
npubopa, Tak 1 NCMONb3Yyst MEHIO.

[na 3apaHua rpadumka ¢ MOMOLLBIO MEHIO HYXXKHO BbIMOJIHUTE Clieaylowme OelicTBUs
(puc. 5.6).

1. BbibpaTb MyHKT FaBHOro MeHio «Mpnbop».

2. Nanee «'padukm yctaBkn» 1 Bblbpath «pacdpuk Nel».

75 TPM133 - Mma ne 3apano

Paiin | Mputop Perrsl nporparvier Cripaska

CuWTaTh BCE NapamMeTpel AR
(H

3anucaTk BCe NapateTpel Al
Pren | Aal) Ea ATEHBYT pEAaKT I Briagane, | Oumbki 8 Baga-EbiEoaE
B E CpactiTe ¢ NapaMeTpary B npriape AT

B BanMcats ToAkKo NEpaMeTp © owEkanH

CHMTaTh NapameT Dbl BbldEneHHOMN BETEM Alt+Chil+F
3aNMCETE NAPAMETPBI EBIENEHHDN BETEW AlChile
BAMHCATE TONRKD HEMEHEHHEIE N3DAMETDE! BRI1ENEHHON BETEH Alt+Cirl+Ll

CpasHUTE C NapamMeTpatl B NpHOOPE & NPENenak BelleneHHON BeTEM  AltsChi+C

K npeasinyuisny npofnemHomy NapaeTpy Aspessa All+eEEpR
K. cnegyowery npofinerHony napameTpy gepesa Al+BHHa

ICTHpOBKa BXO00E

Tpaduki YoTaeKM Mpaduk M1
Mpaquik N2

Onpac oTAenLHor: N3paMETPa A5 i

MpoBepiTs cease & npusopom [vEr, dEv) AlbsN

MNpeotipasosarent wHTepdelica 3

w20 13 Mpagum

-1 14 Bronel rpaduos

£% 15 Mactep ceru

52 16 Cerestie napameTpe npUeopa
(3 17.CryxetHeie napamerpel
-D 18.MalmHa cocToAHMi

-0 Onpoc onepaTuEHL napameTpoe
w8 Napamerpel nparpars!

Puc. 5.6. Buag okHa nporpamMmmbi-KOHpUryparopa
npuv 3agaHum rpacduka ¢ NOMOLLbIO MEHIO

MosiBuTCS OKHO (pUC. 5.7), B KOTOPOM Bbl MOXETE N3MEHUTL KOOPAVHATHI FPadUKOB.

Ipagux koppexuuu ycraseu N1
Tpapur Nel | Bxoa rpaduika;
IBbluncanenb Nel j
50.00 HCND Y3061 TOHBK rpatikica:

5 3

¥3N0BLIE TOHKH MpaHEa;
ne | o | v .
-50.000 38.000
-25.000 38.000
-14.000 60.000
8.000 38.000
20.000 36.000

0o

36,001 -- - = 1 [ _.rl
-50.000 20.00 Ok I QTHEHS

Puc. 5.7. Bug okHa 3apaHusa napamMmeTpoB rpacduka obpaTHOl BoAbl
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5.2.7.6. 3apnauune rpaguka Ne2

Mpaduk Ne2 — 3to rpadumk KOppekumn 3aBUCUMOCTHU Tnp or T
rpaduk TONbLKO C MOMOLLLIO NPOrpamMmbl-KOHbUryparopa.

Mpaduk cTponTCcs No ABYM TOHKaM, KOOPAMHATBI KOTOPbIX 3a4al0TCA NOIb30BaTENEM.

Anroputm NnporpaMmMuUpOBaHUS CAEAYIOLWNIA.

1. KonnyecTtBo 06bEKTOBBKaHane napaMeTp n . Obj UBMEHUTbHa 4 (ECNMNCNONb3YETCH
OOMH OAaT4yMK KOMHATHOM TemnepaTtypbl) unm Ha 5 (ecnu ncnonb3dyeTcsa 2 gatymka)

2. MapameTpy or.sp Oaa ycTaBok Ha warax 3 n 9 3agatb 3HA4YEHUE, paBHOE
yctaBska + rpaduk Ne2

3. B rpadumke Ne2 konmnyecTtBo To4ek pasHo 0O;

4. 3aparite KOOpANHATbI TOYEK;

5. YKaxuTe KOMYECTBO TOYEK PABHbIM 2;

6. YkaxuTte BxogHom rpaduk Bblumcnmtensa Ne4;
7. Bbluncnutenn-> sbluncnutenb Ne4;
8
9
1

3agaeTca aTOT

KOMH"

. B napameTpe in-t 3agante 3HaveHme Jatyuk;

. NapameTpy in. 3agaetcs 3HayeHue 4;

0. MapameTtpy CAL.t 3apaeTtca 3Ha4eHue NoBTOpPUTEND

T T

T e D e s D
DM ANHBH PR r a0 T

LT
i

5o gt et

L'LLULLLLL
d
i

Puc. 5.8. Bupg okHa nporpamMmbi-KOHdUrypaTopa npv 3agaHuv Bbl4UCIINTENS
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5.2.8. YcraHoBKka gartbl  BpeMeHn
[ns yctaHOBKM AaThl U BDEMEHU CrieayeT BbIGpaTb NyHKT MeHIO //[NaBHOE MeHIO/

Hactporika/Oata n Bpems. Ha umdpoBomM nHaykatope otodbpasnTca cneayiollee:
Yucno—Mecsau-fog Yac:MuHyThI
Lns nameHeHns gatbl U BDEMEHU HYXXHO NOCNEA0BaTENbHO YCTaHaBAMBaTb KypCcop
(*) noa, KaxkablM U3MEHSIeMbIM MOSIEM U UCMOJIb3Yst KOMOUHALMIO KHOMOK + vmm
. . COOTBETCTBEHHO YBENMYMBATbL UM YMEHbLLATb 3HAYEHME B CNenylowem

nopsake:

MepeiiTv Ha O4HY MO3ULMIO BNEpes,

19-07-2005 18:36

Bbibpatb none «Yac»

‘B
YBennunTb 3Ha4YeHne

19-07-2005 19:36

*

C aToro MmomeHTa Yachl 6yayT paboTaTb Aaxe Koraa npubop BbIKOYEH (NMPW YCI0BUN
4YTO YyCTaHOBMIEHA U He pa3psixxeHa 6aTapeika). Mpn 3ameHe baTapenkn BO3MOoXeH cOpoc
3HA4YEeHUI, pPeKOMeHAyeTCH NOBTOPUTL NPOLEAYPY YCTAaHOBKM 0aTbl U BPEMEHN.

5.2.9. 3anyck cucrtembl BeHTUnsunn (aKkTuBU3NpoBaHne)

MawwuHa CoctosiHus (MC) ynpasnsieT norukoit paboTtel npubopa (T.e. nepexon, B
Pexunm paboTbl, COOTBETCTBYIOLLNIA TEKYLLEMY COCTOSIHUIO CUCTEMBbI). [ns ynpaBieHus
MC npenycmoTpeH napameTp idle — Pexum oxuvaaHus. Mo ymonyaHuio npnbop nmeet
3aBO/ICKOE 3Ha4YeHne napamMmeTpa idle = ON (COCTOSIHME OXMOAHUS). TO O3HAYAET, HTO
MaLumnHa CocTosiHus Npubopa HeakTUBHA, M NPMOOP HAXOAUTCS B HEAKTUBHOM COCTOSIHUM,
npegHasHa4eHHOM AN NPOBEAEHMSI PAa3NNYHbIX HACTPOEK M MPOBEPOK DYHKLIMOHANbHbIX
3anemMeHToB npubopa.

Ha 3akniounTensHOM aTane HacTponku npnbopa Ans nepesofa CUCTEMbI B aKTUBHOE
(paboyee) cocTosHME HEOOXOAMMO ero AKTUBU3NPOBATL. 15159 9TOr0 HY>XXKHO BbIOPaTb MYHKT
MeHio //Hactponka/AkTmBnanpoBaTth. [prnaTtomnapameTp idle = OFF (CUCTEMAakTUBHA).
Mocne aToro npudop nepexoaut B pexum MPOIPEB, 3aTeM B peXuMm, COOTBETCTBYIOLLMIA
TEKyLEeMy COCTOSHUIO cucTeMbl. [1pu 3TOM B MeHI0 «HacTponka» NyHKTbl «/HUUmanu-
3aums» U «TecTMpoBaHne» He 0ToBpaxaloTcs BO M3bexaHne HEeCaHKLMOHMPOBAHHOIO
3anycka aTmx npouenyp.

Mprn3MeHeH KOHOUrypaLMM CUCTEMbI BEHTUASILMN HEOOXOAMMO 4€3aKTUBUPOBATH
npubop. Ona 9TOoro B NyHKTE MeHIo «//HacTpolika/MawmnHa coCTOsSHUS HeobXoauMo
YCTaHOBUTb 3Ha4YeHne napameTpa idle = ON (COCTOSIHUE OXMOAHUS).

Mpu nepesoge npnbopa B pexunmM OXxmaaHus Yyepel naHenb, BonTn Hactpoiika //
MapameTpbl // CnyxebHble N YCTAaHOBUTL 3HAYEHME NapamMeTpa idle B NOSOXEHME ON.
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6. SKCIJTYATALUA NMPUBOPA

6.1. BknoyeHue npubopa

Mocne Bkno4YeHUs Npubopa B CETb B TEYEHME HECKOJIbKMX CEKYHA MPOUCXOAUT
MHULManM3aumsa gaHHblX, Ha MHOMKATOpe OoToOpaxaeTcs Ha3BaHue Npubopa u Bepcus
nporpaMmMmHoro obecnedyenus. NMocne atoro npmbop nepexoaut B pexum CTAPT
(0603Ha4YeHNs pexunmoB paboTel Npubopa NpuBeAEHLI Bbille B Tabn. 4.1).

Mpn nepeomM BKtOYeHUN Npmnbop ByneT octaBaTbes B pexxume CTAPT 0o MOMeHTa
AkTnBu3auuun. Ecnu npmbop akTmemanpoBaH, To nocne pexunma CTAPT oH nepeiigeT B
pexum MPOIPEB, a 3aTeM nocne onpoca COCTOSIHUSA OAaTYUKOB MEPEnaeT B PEeXuMm,
COOTBETCTBYIOLLMIA TEKYLLEMY NOKA3aHUIO JATYMKOB.

6.2. MeHi0o «BbiCTpbIN AocTyn»

[ns ynobcTea akcniyatauuy U ynpoLLeHUs Npouenypbl BHECEHUS N3MEHEHUI B
napameTpbl Npnbopa CNyXuT MeHo «BbICTpbI OCTyn», NpeacTaBneHHoe B Tabn. 6.1.
JononHntensHo B Npubope npefyCMOTPEHA BO3MOXHOCTb BbI30BA 3TOM0 MEHIO HAXATUEM
KHOMKM

Ta6nuua 6.1
MeHio «BbICTpbIVi AOCTYN»
NU300paxeHne Ha MHAMKaTope MapameTp 3aBoAcKne yCTaHOBKMU

JexypHbit Pexunm duty off
YcTtaBka Tnp OEHb [F.prilSp.lu 50
YcTtaBka TnD HO4Yb [F.nig]lSp.lu 50

Bpems [OEHb t.day 08:00

Bpems HOYb t.nig 20:00

Hata n Bpemsa rtC -

Bpemsa AEHb - Bpems nepexona B AHEBHOW pexmM paboTbl,
B KOTOPOM YcTaBka = Tnp AEHDb;
Bpemsa HOYb - Bpemsi nepexona B HOYHOM pexmM paboTl,
B KOTOPOM YCTaBka = Tnp HO4b;
YcTaBka Trlp AEHbDb - nameHsaeT 3Ha4eHne ycTaBkm TeMmnepaTypbl IPUTOYHOIO BO34yXa,
OEenCTBYIOLLEN B JHEBHOE BPEMS, ONpeaensieMoe rno BCTPOEHHbIM YacaMm, [F.pril Sp.lu;
YcTaBka Trlp HO4b - n3meHseT 3Ha4eHne yCcTaBky TeMnepaTypbl NPUTOYHOrO BO34yXa,
OEeNCTBYIOLLEN B HOYHOE BPEMS, ONpeaensieMoe no BCTPOEHHbIM YacaMm, [F.nig] Sp.1lu.
[ eXYpPHbIA PEXUM — BbI3bIBaeT NEPEX0], CUCTEMbI B [LeXYPHbBIN PEXUM: USMEHAET
napameTp Duty. JybnMpyeTr BO3MOXHOCTb NeEPEBOAA CUCTEMbI B AEXYPHbIA PEXUM
CeTeBO KOMaHAoM 1 No coctosiHMio Bxoga C1.
AaTta n Bpems — UV3MeHSsIET 3HAYEeHUs TEKYLLEro BPEMEHM U AaTtbl B npubope,
cMm. n. 5.2.8.

Mpumeuanmne. CmMBON'S' Haaucnnee oTobpaxaeTcs Takxe, kakuunopa's', 1.e. 8.
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6.3. iInarHocTuKa COCTOSHMUSA BXOA0B 1 aBapuiiHbie cUTyauum

6.3.1. Npn BOBHMKHOBEHMM HELUTATHOW CUTYaLLMW, BbI3BAHHOWN OLLMOKOWN N3MEPEHMS
WV N3MEHEHMEM COCTOSIHUS OOMOMHUTESNbHBLIX BXOAOB, Ha MHAMKATOPE B BEPXHEM
npaBoMm Yrily NOABNSETCS COoobLIeHne C CUMBOJIOM i (puc. 6.1, a).

a) TeKyLuMi pexm MOLUHOCTH 1I0Me AMArHOCTUKN ABAPMIiHbIX
(cM. Ta6n. 4.1) Ha ebixose MU, cuTyaumii (cM. Tan. 6.2)

| T |
KHOMKA HEAKTMBHA |—— g:gﬁ BBO/, [ ——{ BbI30B [N1aBHOrO MEHIO

SjiAIMI E} P 3 Pil1O(lO AOnNP
Tinfe|=1-4-1-]- tHealsl o) = Jmmmmenze,

KHOMKa HeakTveHa |—— | AJIBT.

aHanoroBbiit BXoA/ u3mepeHHoe 3HayeHue yCTaBku
napamerp (cM. Tabn. 5.1)  3Hauenue (cm. Ta6n. 6.3)

6)

IC’I*,E[E)K.PE)K BI:-IKJ'II
“sxou‘ / ‘ ‘ CcOCTOsIHWe BXOAa ‘
(cm. n. 3.4)
8)
IB PHE M}l A 13 : (3140 :2]8 I
Puc. 6.1

MepeyeHb N UCTOYHUKMN BO3MOXHbIX aBapPUMHbLIX CUTyauuii M COOTBETCTBYIOLLME
YCNOBHblE 0603HAYEHUS HA MHOMKATOPE NpuBeaeHbl B Tabn. 6.2.

Ta6nuua 6.2
UcTOYHUKN NHPOPMALMOHHBIX U aBapUNHbIX COOOLLLEeHUIA
YcnoBHoe OnucaHue HewTaTHON
o003Ha4yeHue cuTyauun
[ CumMBos 0603Ha4aeT BOZHUKHOBEHNE HELITATHON CUTyaumm
I, HencnpaBHOCTb AaTymnka o6paTHO BOAbI
(nocne amarHocTukm, Tadn. 6.3)
b1 HeuncnpaBHOCTb faTyMKa NPUTOYHOIrO BO34yXa
(nocne amarHocTukm, Tadn. 6.3)
I HeuncnpaBHOCTb faTyMKa Hapy>XHOro Bo3ayxa
(nocne amarHocTukm, Tadn. 6.3)
T, TemMnepartypa Hapy>XHOro BO34yxa BbilLA 3a A0MNYyCTUMbIE Npenenbl
T, Temnepartypa 06paTHOM BOAbI BhILLA 32 A0MNYCTUMbIE NMPenesbl
T TemnepaTtypa NpMTO4HOIO BO3AyXa BbiLLa 32 4ONYCTUMbIE NMPenesbl
Cc1..C6 M3meHeHne cocTosiHMs npmubopa, CBA3aHHOE C COCTOSIHUEM
OMCKPETHBIX BXOO0B
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2
S
<

Kona Heaxmvka |

—1 Bxoa B BbIGpAHHbII
NYKT MEHI0 (2-91 CTpoKa)
>FTNTABHOE MEHIO
BbiX0 M3 MeHio / Bosspar | sovon ]
8 npeasiayuiee uexo | H A C T P O M K A N TepemeLLietie no cucky

nyHKTa MeHIo (1-5 cTpoka)
Kronka HeakTueHa : ATbT. —

TPM133 (V)[1E {]

HIE

Puc. 6.2. OnemeHTbl ynpaeneHusa npu padbote ¢ MeHio
Ha nHamkaTtope B rnoJjie AMarHoCTUKW aBapuinHbIX cuTyauunii (puc. 6.1) coxpaHseTcs

N He cbpackiBaeTCst KHOMKOWM MHbOopMaLmsa 06 NCTOUHMKE, NEePBbLIM NPUBEALWEM K

nepexoay B TEKYLLUMI aBapUiiHbI pexxum. COpOC BO3MOXEH NPU CHATUM BCEX aBAPUAHBIX
YCNOBUI U CMEHE pexunma padboTsl npubopa. 3To caenaHo s BOSMOXHOCTU BbISCHEHUS
NPUYNH BO3HUKHOBEHUS aBapPUINHOM CUTyaumu.

6.3.2. Mpwn paboTe nprubopa HENPEpPbLIBHO NPOU3BOAUTCS AMArHOCTUKA COCTOSHUS
N3MEPUTENbHBLIX BXOO0B, NPEAOTBPALLAIOWNX BO3HUKHOBEHME Pa3/INYHbBIX HELUTATHbIX
CUTyauuin, CBA3aHHbIX C HEWCMPABHOCTbIO 4ATYNKOB. [py BO3SHMKHOBEHUWN NOJOOGHOM
CUTyaLMn KOA, OLLIMOKM BLIBOAMTCS Ha MHAMKATOP B COOTBETCTBYIOLLEM MOJIE COOBLLEHNI
(puc. 6.1, a). Koabl owMbok namepeHuns npueeaeHsl B Tabn. 6.3.

Ta6nuua 6.3
Koabl own6ok uamepenuns
caﬁg:":;rlg::a MpuynuHa ownobKK
Ad.Er Owmbka B paboTe npudopa
-——- O6pbIB patynka (TepmonpeobpasoBartens)
0.0.0.0. KopoTkoe 3ambikaHue
LLLL M3amepeHHoe 3Ha4YeHne CMLKOM Maslo
HHHH M3MepeHHoe 3Ha4YeHne CANLLKOM BENKO™
OCL.L M3mepeHHas TeMmnepartypa X0J04HOro cnas C/AvMLWKOM mMana
OCL.H M3mepeHHan TemnepaTypa X0n04HOr0 Cras C/MLLKOM Benvka
OFF TexyLnii kKaHan BbIKOYEH (M3 o4epean N3MePEHUIn)
*hkKk 3HayeHne BblYMCNsSeTCs OT rpaduka (NnpeagynpexaeHue npu
OTCYTCTBUWN AaHHbIX 4J19 BbluMcneHns rpaduka)
* ABapuinHbi curHan dopmupyetca npu T >199,9 °C.

6.3.3. Ha Bpemsi HemcnpaBHOCTM Nt06Oro U3 AaT4nKoB B kaHanax TH, To6p nnu Tnp
npubop NepeBoaUT CUCTEMY B PEXUM 3aLUUThI kKanopndepa OT 3aMOpPaXMBaHMS.

B 3aBMCMMOCTV OT NPUYMHBI BO3HUKHOBEHWNS aBAPUINHO CUTYaLMK CieayeT NpoBOAUTb
COOTBETCTBYIOLLME ONEPALUN (AD. er) —BbILLEN U3 CTPOS NPUOOP, 06PATUTLCS BCEPBUCHYIO
CNyx06y; ———— 06pbIB COEAMHUTENBHOWN INHUN [aTuYnKa; LLLL — BbIXOZ M3 CTPOS Aatyunka
nnu ownbka KannbpoBKK 1 T.4.).

Mpu BOCCTaAHOBNEHMM PAaBOTOCNOCOOHOCTM HEMUCMPABHbLIX AATYNKOB aBapUMHbLIN
curHan B BepPXHEM MpasoMm yrny (puc. 6.1, a) coxpaHsieTcs. Ons cbpoca aBapuiiHoOro

curHana HeobxoaMMO HaxaTtb Ha KHOMKY

46



6.3.4. OTto6paxaemMoe 0603Ha4eHMe (CM. puc. 6.1) GYHKUMOHANBLHOrO Ha3HA4YEHUS
[OMOSTHUTENBHOIO ANCKPETHOrO BXxoAa (cM. n. 3.4) npueeneHo B T1abn. 6.4.

Ta6nuua 6.4
OToOpaxeHue COCTOSSHUSA AUCKPETHbIX BXOA0B
Bxop, YcnoBHoe Onucatne
0003Ha4YeHune
c1 nex.pex KOMMYTUPYIOLL,EE YCTPOMCTBO AJ11 ANCTAaHLUMOHHOIQ
nepeBoaa CUCTEMbI B AEXYPHbIN PeXnm
c2 np.BeHT [aTyYNK KOHTPONISt HEMCMNPABHOCTU NPUTOYHOIO
BEHTUNSITOPA MO NOTOKY BO34yxa
c3 bunbTp [aTyYnK KOHTPONS 3acopeHns GunbTpa NpPUTOYHOro
(BBITSXXHOr0) BEHTMAATOPA
c4 3amep3 [ATYNK BKJTIOYEHMS U OTOBPaXEHWS pexyrma 3aLmThl
OT 3amMep3aHus
c5 noxap DaTyvK NoXapHoW curHanmMsaumm
cé BbIT.BEHT [ATUYNK KOHTPOJISt HEMCMNPABHOCTM BbITSXXKHOIO
BEHTUATOpA

6.4. [lexypHbili pexum paboTbl
6.4.1. Anga yno6cTBa Nonb30BaTeNs npeaycMoTpeH ObICTPbIV nepeBos npubopa B

OEXYPHbI pexunm. s 9Toro clienyeTt HaxaTb KHOMKY 1 yOEPXMBATbL €€ B TeYeHne

~3 c. MNocne aT0ro NPoO3BYYUT KOPOTKUIM 3BYKOBOW CUIHaNM M U3MEHUTCS 3HA4YeHue
napameTtpa duty.

6.4.2. Ons Bo3BpaTa npubopa B npenablayliee COCTOsiHUE crneayeT NOBTOPUTb
nencTeua, npueeaeHHble B M. 6.4.1.

6.4.3. 3HayeHMe napameTpa duty Kaxablii pa3 MeHsieTCcs Ha NPOTUBOMONOXHOE
(on/off unn Bk/BbIKN COOTBETCTBEHHO).

Mpumeuanue. Cnenyet o6paTvTe BHMMaAHME, YTO PEXMM 3alMUTbl OT 3aMep3aHus nmeet
NPUOPUTET BbILLE OEXYPHOIrO PEexuMa, T.e. BK/YEeHWE OEXYPHOro pexumMa HeBO3MOXHO npwu
aKTUBHOM pEXUME 3aLUMTbl OT 3amep3aHus.

6.5. Pexxum py4yHoOro ynpaeneHus

Pexum Py4HOro ynpasneHus npefHasHaydeH ons nposepkn OyHKUMOHMPOBAHUSA
nprbopa B CUCTEME NN 334aHNS BbIXOLHOW MOLLHOCTM perynatopa. PydyHoe ynpaBneHue
BO3MOXHO TOJIbKO NPW akTUBMPOBAHHOM COCTOsIHMM npubopa (napameTp idle=0FF). Ons
3anycka pexuma cnegyeT BblbpaTtb MeHIO // PydHoM pexunm.

[na pyyHOro 3agaHust ycTtaBkW (BbIXOAHOW MOLLHOCTM) HEOOXOAUMO BblOpaTh KaHas
perynnupoBaHusi, Belbpatb TUMN ynpaeneHus. 3aTeM U3MEHUTb 3HAYEHME U COXPaHUTL Ero.
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B 3TOM pexuvme BO3MOXHbI CrieayioLLme onepauui: Mowarosasa WHCTPYKLUSA
npuBeneHa Ha puc. 6.3.

Bo Bpemsi BbiGOpa

BuiGop KaHana perynvpoBaHme(HoMepa fatiuka), Hanpumep: KaHana  perynypoBaHusa

To6 — KaHan Temneparypbl 06paTHoi Bobl BO3MOXHO OTo6pa)KeHV|e

Trp — KaHan TeMneparypbl MPUTOYHOrO BO3ayxa < -

P paTypel TP v cnenyolwen cnyxe6Hoii

1.1 Sp — — — —<

Tmp = 27.5 Bbi6op perynupyemoii BEAMYUHBI: MHbOPMaLMK:
1.2 Sp 999999. ———— — 0 BbIOPAHHOMY
KaHaJly HEBO3MOXHO perynu-

Pw — 3Ha4eHune BbIX0AHON mowHocTy ML poBaHve.
Sp — YyCTaBKka perynstopa

C.oOFF —-owwubka:
MCNMONHUTENbHB N

Top = 27.5
MEeXaHN3M He NMOoAKJTIOYEH K
1.2 Pw 17<
perynartopy.
MepexniounTbesi B PyuHoi Pexum C.err —owumnbKa
(Ha aKTMBHOCTb yKa3biBaeT CUMBON ‘<’) KOHbUrypaumm (HeT KaHana B
YBennyeHune / yMeHbLUEHNE 3HaYeHns obbekTe).
BbIGPaHHOI BENNYMHI
Tmp = 27.5
1.2 Pw 20<

CoxpaHnTb 33aHHOe 3HauYeHMe

[Mocne oKOHYaHWs NpoBepkY BbIATY M3 PyyHoro Pexvva
(otcyTcTBME cumBona ‘<’)

Puc. 6.3. Pexxum py4yHOro ynpasneHus

6.6. MpuHyauTenbHasa nepes3arpy3ka npubopa

B cnyyae, ecnu npnbop TPM133 B kaknx-nnbo pexmnmax pabotaeT HEKOPPEKTHO (3TO
MOXET CIIy4UTbCS, HAanNpPUMep, NPU CUJIbHbIX TOMEeXax UM Noce AJINTENbHOIr0 NponaaaHns
NUTaHKs), MOXHO OCYLLIECTBUTb ero nepesarpysky. Jns nepesarpy3ku npubopa HaxaTb

OAHOBPEMEHHO KHOMKN

MpumeyvaHue. O6GbLIYHOE OTKITIOYEHNE NPUBOPA OT NUTAIOLLEN CETU HE NPMUBEAET K Nepe3arpy3ske, Tak kak
MHdOpMaLMSA 0 COCTOSIHMM MpUBOopa coxpaHaeTcs Gnaroaaps BCTPOEHHOMY MCTOYHMKY NUTaHus (GaTtapeiika).

BHUMAHMUE!

Mpnbop TPM133 npepHasHayeH ons KPyrnoroaAuYyHol HenpepbiBHOW paboThl,
ONs 3TOro NPefycMOTpeHbl pexumbl, obecneynBatoLlime 3aUnUTy CUCTEMBI.
SAMNPELLAETCS BbikntoyeHne npnbopa B 3MMHEE BPEMS BO U36eXaHNEe 3aMOpaXBaHUS
kanopudepa.
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7. MEPbl BESOMNACHOCTHU

7.1.Mocnocoby 3awuTbl 0T NOPAXEHUS ANEKTPUYECKMM TOKOM NPUBOP COOTBETCTBYET
knaccy 0 no NOCT 12.2.007.0-75.

7.2. B npnbope ncnonb3yeTcst onacHoe A5l XXM3HWU HanpsixeHue. Mpu ycTaHoBke
npubopa Ha o6bekTe, a Takke NMpu YCTPAHEHUN HEWUCNPABHOCTEN N TEXHUYECKOM
o6CcnyxrBaHMM He0BX0AMMO OTKIIOYUTL NPUOOP 1 NOAK/0YAEMbIE YCTPOMCTBA OT CETH.

7.3. He ponyckaeTcs nonagaHue Bnaru Ha BbIXOOHbIE KOHTaKTbl BbIXOAHOIO pasdbema
1 BHYTPEHHME 3NIEKTPO3NIEMEHTLI Npnbopa. 3anpellaeTcs Mcnonb3oBaHne npubopa B
arpeccuBHbIX CPefax C CoAepPXaHMEM B aTMOCPEPE KMUCNOT, WENoYeid, Macen u T. n.

7.4. MoaknioyeHne, perynmpoBka u texobcnyxmBaHue npudopa AO0SXKHbI
NPOU3BOANTLCS TONBKO KBANMDULMPOBAHHBLIMU CMELNancTaMm, U3y4nBLUMMU HACTOSILLEE
PYKOBOACTBO MO 3KcryaTaumm.

8. TEXHUHECKOE OBCJ1Y>)KUBAHUE

8.1. Mpwn BeINONHEHNM PABOT NO TEXHUYECKOMY 0OCNYyXMBaHMIO Npubopa cobnoaatb
Mepbl 6830NacHOCTU, U3NIOXEHHbIE B pasa. 8.
8.2. TexHnuyeckunii oCMOTp Nprdopa NPOBOAUTCSA 0OCNYXMBAIOLLMM NEPCOHAIOM HE
pexe 0AHOro pasa B 6 MeCSALEB U BKITIOYAET B CEOS BbINOJIHEHME CIEAYIOLLMX ONEPaLnii:
— O4YMUCTKY Kopryca Nnpnbopa, a Takke ero KNeMMHbIX KOJI0A4O0K OT Mblfin, FrPa3un
1 NOCTOPOHHUX NMPEOMETOB;
— NPOBEpPKY KavyecTBa KpenneHus npubopa Ha DIN-peiike;
— MPOBEPKY Ka4eCTBa NOAKIIIOHEHNS BHELLUHNX CBA3EN.
OOBHapy>XeHHbIe NP OCMOTPE HeOOCTaTKM cnenyeT HeMeaJIEHHO YCTPaHUTb.

49




9. MAPKUPOBKA U YINAKOBKA

Mpu N3roToBNEHUN HA NPUBOP HAHOCATCA:

HamMeHoBaHWe Npnbopa 1 BapuaHT ero MoambukaLmm;

K1acC TOYHOCTU Npubopa;

n300paxeHne 3Haka yTBEpPXAEeHUs TMNa;

n3obpaxeHne 3Haka CoOOTBETCTBUS TPeBOBaHMSAM HOPMATUBHO-TEXHUYECKOM
DOKYMeHTauuu;

TOBapHbIN 3HAK NPeanpusaTUS-U3roTOBUTENS;

YHUKabHbIN LUITPUX-KOL, (3aBOLACKON HOMED);

rof U3roTOBNEHUS;

OManasoH Hanps>keHWin NuTaHns 1 noTpebnsemMas MOLWHOCTb.

YnakoBka npmnbopa Npou3BOAUTCH B MOTPEOUTENLCKYIO Tapy, BbIMOJIHEHHYIO U3
ropprpoBaHHOIro0 KapToHa.

10. TPAHCNOPTUPOBKA U XPAHEHUE

Mprbop OoMXKeH TPAHCNOPTUPOBATLCA B YNaKOBKe Npu TeMnepaTtype oT MuHyc 25°C
0o + 55°C 1 oTHOCUTENBHOM BNAXHOCTN BO3ayxa He 6onee 95 % (npwu 35 °C).

TpaHcnopTupoOBaHWe O0MNyckaeTcs BCEMU BUAAMU 3aKPbITOro TpaHCnopTa.

TpaHCNopTMPOBAaHME Ha caMoneTax OO/HKHO MPOU3BOOMUTLCS B OTaMJIMBaEMbIX
repMeTM3NPOBAHHbLIX OTCEKax.

Ycnosus xpaHeHnsa TPM 133 B TpaHCMOPTHOM Tape Ha cknaae noTpebutens A0KHbI
cooTBeTcTBOBaTh ycnosusam 1 no FTOCT 15150-69.

Bo3ayx noMeLLeHNs He OOMKEH COAepXaTh arPeCCUBHbIX MApOB 1 ra3o0B.

11. KOMIJIEKTHOCTb

MpnGop TPM133 1 wr.
KomMnnekT MOHTaXHbIX YacTten 1 wr.
[MacnopT n pykoBOACTBO MO aKcnayaTaumm 1 wr.
[apaHTUNHbLIN TanoH 1 wr.

50



12. TAPAHTUUHBIE OBA3ATEJIbCTBA

12.1. N3roTtoBuTENb rapaHTUpyeT COOTBETCTBUE npubopa TY npu cobnogeHun
YCNOBUIA 3KCMnayaTauumn, TPaHCMOPTUPOBAHWS, XPAaHEHUS N MOHTaXa.

12.2. TapaHTMNHBIN CPOK aKcnnyaTaumm — 24 Mecsua Co AHS Npoaaxu.

12.3. B cny4ae Bbixoga npubopa M3 CTpOs B TEHEHME rapaHTUIMHOrO cpoka npu
coOnoaeHNY NosIb30BaTeNIEM YCNOBUM 3KCNyaTauumy, TPAHCMOPTUPOBAHUS, XPaHEHUS U
MOHTaxa npeanpusaTne-n3roToBuTeNb 0053yeTCcs OCYLLECTBUTL €ro OecnnaTHbli PEMOHT
WX 3aMEHY.

[na oTnpaBkn B pEMOHT HEOOXOANMO:

— 3anonHnTb PEMOHTHYIO KapTy B [apaHTUHOM TaoHE;
— BJIOXWUTb B KOPOOKY C NpMOOPOM 3anoJIHEHHbIN [apaHTUNHBIN TanoH;
— OTNPaBuUTb KOPOOKY MO NOYTE UV NPUBE3TK NO AJPECY:

109456, r. Mockea, 1-i BewHsikoBCcKuia np., 4.2
Ten.: (495) 742-48-45, e-mail: rem@owen.ru.

BHUMAHUE! 1. [apaHTUNHLIN TaNloH He aelcTBUTENeH 6e3 aaTol
npoaaxu v wramna npoaasua.
2. KpenexHble a51IeMeHTbl BKN1aablBaTb B KOPOOKY HE HY>XHO.
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FABAPUTHbIW YEPTEX

MpunoxeHune A




MpunoxexHune b

NMPOrPAMMUPYEMBIE NAPAMETPbI

//HacTpoiika/MapameTpbl/06bekTbi/0bd 1 0Go3HauyeHue [AnanasoH 3Ha4yeHuin 3aBoackoe
napametpa 3Ha4yeHune
KonuyectBo 06bekToB n.O0bj 1 1
KonuuectBo kaHanos n.Ch 3..6 3
3-An9 NpoCTOii CUCTEMBI
4- nng cucTeMbl C aTYUKOM
KOMHaTHOI# Temneparypbl
6- nna cuctembl ¢ obpaTHoi
CBSA3bI0 M0 nonoxexnio UM
Manka Kanana Ne 1...n.Ch F.SAU
//Hactpoiika/MapameTtpbl/06bexTbi/obJ 1/F.SAU x (X — HOMep KaHana)
2-0if KaHan — perynupoBaHue Temnepartypbl MPUTOYHOrO BO3AyXa
3-il KaHan — perynuMpoBaHue Temnepatypbi 00paTHOW BOAbI
Hanvune perynsitopa B kaHane rEGL Yes/No Yes
Hannuvne mHcnekTopa B kaHane insSP B [JaHHON MoaudmKaumm No
He Mcrnonb3yetcs
Manka Bblyucnutens P.CLC B JaHHON moambuKaummn
He MCrnonb3yetcs
Manka Perynstopa REG
Manka Peructparopa RTC.P B [JaHHON MoaudmKaLmm
He MCrnonb3yetcs
//Hactpoiika/MapameTpbl/06bekTbi/obJ 1/F.SAU x/rEG
30Ha HEYYBCTBUTENLHOCTH db 0...9999 [en. m3m.] 0.05
Pexum pabotbl perynsropa rEG.T rEGL/CPr rEGL
KommyTaTop nopkmtoueHHblii K perynstopy od.tP B [aHHON moauduKaummn Ctr.1
He MCrnonb3yetcs
Hanuuve curdannsaumm obpbiBa KOHTYpa Lba B JaHHON MoaubuKaummn oFF
He Mcrnonb3yetcs
Manka Kommyraropa Ctr.P B [JaHHON MoaudmKaumm
He MCrnonb3yetcs
Manka MWA-Perynsatopa rC.PR
Manka Ycrasok SP.Pr B [aHHON moauduKaummn
He Mcrnonb3yetcs
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//Hactpoiika/Mapametpbl/O6bekTsl/obJ 1/F.SAU x/rEG/rC.PR

MpoaonxeHune npun. b

lMonoca NponopLMOHANBLHOCTM pb 1...9999 [en. u3m.] 120
TMocTosHHAs MHTErpUPOBaHMS ti 0...65535 0.30
oTHowenwe NI k MA td.ti 0...0.3 0.125
OrpaHuyeHne mMakcumyma WHTerpana i.Upr —100...100 [en. m3m.] 100
OrpaHuyeHne MUHUMYMA MHTErpana i.min —100...100 [en. m3m.] 0
HomuHanbHas MOLLHOCTb P.nom —100...100 [en. m3m.] 0
//HacTtpoiika/Mapametpbl/CNY)XXKEBHbBIE
MepnoanyHoCTb 0BHOBAEHUS MHPOPMALMN ind.r 0...1 [c] 0.01
PexuM MackupoBku napameTpos Ind.S B JaHHON moamdukKaummn

He ucrnonb3yeTcs
Homep BbIxoaHOrO ycTpoicTea ans curHana ABAPUS AL.rE 2.6 4
YnepxaHue curHana «Agapusi» nocne Bbixoga M3 AL.HA ON/OFF ON
aBapUIAHOI CUTYaLMK
CoCTOsiHME BbIXOAHOMO YCTPOWCTBA B MOMEHT aBapui AL.St ON/OFF ON
Pexum 610KMPOBKM PYYHOTO YnpaBrieHust bL.rU ON/OFF OFF
Pexum oxupaHus npubopa (He_aKTUBHOCTb) idle ON/OFF ON
KoHTpacT uHaukatopa ind.C 0..200 200
lMoaceetka MHAMKaTopa ind.L ON/OFF ON
3BykOBOE MOATBEPXAEHUE Beep ON/OFF ON
HaXaTus KHOMOK
//HacTtpoiika/MapameTtpbi/BXOAbl AHAJIOTOBbIE/dt x (x- Homep Bxoaa)
Tun patumka in-t (cm. Tabn. 2.3) r.391
MocTosHHAs BpeMeHW Criaxwvsalolero dunstpa in.Fd 0...1800 [c] 0
Monoca nponyckaxus punsTpa in.FG 0...9999 [en. u3m.] 0.0
lMepuoa onpoca paryvka itrL 0,3...30 [c] 3
Koppekuun «CaBur xapakTepucTuki» in.SH —999...9999 [en. u3m.] 0.0
Koppekuum «HaknoH xapaktepuctuku» in.SL 09...1.1 1
HuxHss rpaHuLa auanasoHa u3MepeHus Ain.L —999...9999 [en. m3m.] 0
(@S aKTMBHOrO JaTymMKa)
BepxHsisi rpaHuua avanasoHa U3MepeHus Ain.H —999...9999 [en. m3m.] 100

(mng akTMBHOrO ;aTyMKa)
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MpoaonxeHune npun. b

//Hactpoiika/Mapametpsl/Bxogsl JUCKPETHBIE

Mcnonb3oBaHWe KOHTaKTa AMCKPETHOrO AaTumka C.use Open/close Open
(HOPMaNbLHO3aMKHYTHIA MM HOPMANbHOPA3OMKHYTHIN)

Bpems 3apepxkn BblK/Tiouerus PAU.O 0..79.9 3.0
[ZIMCKPETHOrO AaTyuka, C

Bpems 3apepxku BKIltoueHus PAU.1 0..79.9 3.0

NIUCKPETHOrO JaTyMKa, C

//HacTpoiika/MapameTpsl/UHTEPOENC RS-485/FItR 00

CkopocTb 06MeHa bps 2400, 4800, 9600, 14400, 9600
19200, 28800, 38400,
57600, 115200 [k6uT/c]
[lnMHHa cnoBa AaHHbIX Len 7 vnn 8 [6uT] 8
KoHTponb no 4eTHoCTU Prty NO no
EVEN
0obD
Konuyecteo cton-6ut Sbit 1 nm 2 1
Pa3mep ceteBbix anpecos A.len 8 um 11 [6u] 8
CobcTBEHHBI appec npubopa Addr 0...2047 16
3apepxka oTeeTa, MC rs.dL 0...50 [mc] 50

//Hactpoiika/MapameTtpol/MACTEP CETU RS-485

Pexum pabothbl r.Co B [JaHHON MoaudmKaumm
He ucnonb3yercs

lMepnop onpoca t.q B [JaHHON MoaudmKaumm
He ucnonb3yercs

Pasamep ouyepean onpoca nu.qu B [JaHHON MoaudmKaumm
He ucnonb3yercs

Mwms napametpa p.chr B [JaHHON MoaudmKaLmm
He ucnonb3yercs

Anpec onpatumsaemoro npubopa Adr B [JaHHON MoaudmKaumm
He ucnonb3yercs

Manka oyepeau onpoca qg.n B [JaHHON MoaudmKaumm
He ucnonb3yercs
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//HacTpoiika/Mapametpbi/MALLUHA COCTOSIHUM

MpoaonxeHune npun. b

BknioyeHne AeXypHOro pexuma duty On/off Off
ABapuitHas Temnepatypa Ans MpPUTOYHOTO t.ava 0..999.9[en. n3m.] 10.0
BO3/lyxa
YcTaBka neTHeil Temneparyphbl t.let 0..999.9[en. u3m.] 12.0
Bpems nporpesa kanopudepa v AvarHocTukm t.nag 0..166.39 [MuH] 0.05
BEHTMNATOPA
Bpemsi Hauana aHs t.day 0..23.59 [yac] 8.00
Bpemsi Hayana Houm t.nig 0..23.59 [yac] 20.00
Caosur rpadmka ons Makcumyma Temneparypbl Gr.Up 0...999.9 [en. u3m.] 5.0
obparHoii BoAbl
Caopur rpaduka ans MMHMMYMa TeMneparypbl Gr.dn —999.9..0 [en. uam.] -5.0
obpatHoii Bofpbl
Cpur ans ycTaBkv NETHEld Temnepatypbl a_1 —999.9..999.9 [en. m3m.] 5.0
CoBur s aBapuiiHOi Temnepatypbl MPUTOYHOTO a_2 —999.9..999.9 [en. u3m.] 5.0
BO3ayXa
CoBur ons MuHMMYMa Temneparyphbl a_s —999.9..999.9 [en. uam.] 1.0
0bpatHoii Bogl
Casur ans MakcuMyma Temneparypbl a_4 —999.9..999.9 [en. u3m.] 5.0
obpartHoii BoAbl
3uauenve ycrasku Tnp IHEBHOM F.pri/Sp.1lu| 0..100.0 [en. u3m.] 50.0
3navenme ycrasku Tnp HOYHOM F.nig/Sp.1lu| 0..100.0 [en. u3m.] 50.0
//Hactpoiika/Mapametpei/ BbIXOAHBLIE YCTPONCTBA
Taiim-ayT aBapum Alr.t B JaHHON moambukKaummn

HE MCnonb3yetcs
ABapuitHas MOLLHOCTb P.Alr B [JaHHON MoanduMKaLmm

HE MCnonb3yetcs
OrpaHunyeHre pocTa MOLIHOCTU P.rES 0...100% 0
OrpaHuygHre MakCUMasbHON MOLLHOCTM P.Upr —-100...100% 100
OrpaHuyeHne MUHUMAIbHOW MOLLHOCTM P.min —-100...100% 0
Homep ¢unbTpa ang BXOAHOTO CurHana F.in B [JaHHON MoandmKaLmm

HE MCnonb3yetcs
Tun xapaktepuctuku npeobpasosareneii Cp.t B [JaHHON MoanduMKaLmm
BXOAHbIX CUrHAIOB He ucrnonb3yetcst
BxogHoe 3HaueHue no abCcoMOTHOM BeNMYMHE AbS.P B JaHHON moamdukaummn

He MCnonb3yetcst
McTepeanc npeobpasoBaTens CUrHanoB HYS.P B JaHHON moamdukKaummn

He MCnonb3yetcst
Kon-Bo MCNOAHUTENbHBIX MEXaHM3MOB nPC B JaHHON moamdukKaummn 1

HE MCnonb3yetcs
Manka napameTpoB MCNOMHUTENbHOIO F.PC

MeXaHu3ma
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//HacTpoiika/MapameTpbi/ BbIXOAHBLIE YCTPOWUCTBA/F.PC

MpoaonxeHne npun. b

Mopor (HUXHWI) Npeobpa3oBaHUs CUrHaIOB PCP B JaHHON MogmbuKaummn
He Mcrnonb3yetcs
Tun UCNONHUTENBHOTO MexaHu3Ma SE.P 2.pos 3.pos
3.pos
30Ha HEuYYBCTBUTENLHOCTU NS 33/1BUXEK db.F 0.05...10 [%]
B MpOLEHTax
Hannuve patymka nonoxeHus dLp No/Yes
Tun BXopa onpeneneHusi MoNOXEHUs 3aABKKY t.DP B [laHHON Moaudukaumm
He Mcrnonb3yetcs
Homep Bxopa onpenenequsi NONOXeHUs 3afBUXKM i.DP B [laHHON Moaudukaumm 6
He Mcrnonb3yetcs
MuHumansbHoe Bpemsi OCTaHOBKM 33[BUXKM t.StPp 0:01.....16:39 [MuH]
MuHumansHoe Bpemst paboTbl 3aBUXKM tP.L 0.1...10 [cex]
lMonHoe Bpems xoma 3aBUXKU tP.H 0:1.....166:9 [MuH]
Bpems BbibopkM niodTa 33aBUXKM tFP 0.1...10 [cex]
McxogHoe nonoxexue UM LSP 0....100 [%]
1-bil B9 ynpasnsiowmii UM oP 2,3,5,6 2
2-o1 B9 ynpaensiowmii UM oP 2 2,3,5,6 3
(mns 3-x moauumonHoro MM)
Manka napametpos 1-ro B3 oU.E
ynpaensiowero UM
Manka napameTpoB 2-ro B3 oU.E
ynpaensiiowero UM
(ana 3-x nosuumnonHoro UM)
//Hactpoiika/Mlapametpel/ BbIXOAHBIE YCTPOWCTBA/F.PC/oU.E
Tun B3 PoU B [JaHHON MoaudmKaumm
He Mcrnonb3yetcs
lMepuoa cnepoBaHUs UMNYNLCOB tHP 0.01..1.21 0.02
npu LWWM-perynuposasuu
MuHuManbHas [IMTENbHOCTb UMMYNbCOB t.L 0.050..0.5 0.05

npu LWWM-perynuposasuu
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MpunoxeHue B

OBLUASAA CXEMA NOAKJTIOHEHUSA
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Knemmsbl 1-2 npegHasHaveHbl Ans NogkaoyeHns npubopa k cetn 220 B.

Knemmebl 4-5-6 npegHa3HayvyeHbl 4515 NOAKMIOYEHUS LEnn YyNpaBnaoLWen Xano3u n
NPUTOYHLIM BEHTUNATOPOM;

Knemmsbl 7-8 n 9-10 — ang ynpasneHus AByxno3nuMOHHbIM K3P;

Knemmbl 11-12 — ang nogknto4YeHns yCTPOMCTBA CUrHanM3auum;

Knemmbl 17-26, 51-52 — ona noaxkntoyYeHns KOHTaKTHbIX 4AaTYMKOB;

Knemmebl 28-29 — gns noakniovyeHns kabensa cea3un no nHrepdeincy RS-485;

Knemmbl 31-48 — yHMBepCasibHbIe BXOAbI 4151 MOOKTIOHEHNST U3MEPUTENBbHBIX AaTYMKOB.
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MpunoxexHune I

NOAKJIIOYEHME TEPMOMNPEOBPA30BATEJNEN
COMNPOTUBJIEHMS NO ABYXNPOBOAHOWU CXEME

1. Kaxk ykasbiBasloOCb paHee, MNPUMEHsieMble B KayecCcTBe [OaT4YUKOB
TepmonpeobpasoBaTenn CONPOTMBIEHNS A0KHbI COeAVHATLCA ¢ Bxoaamm TPM133 no
TPEXNPOBOAHOM CXeME, CMONb30BaHME KOTOPbIX HENTPANN3YET BAIMSIHUE COMPOTUBIIEHNS
COEOVHUTENbHbLIX MPOBOAOB Ha pe3ynbTaTbl M3amepeHuns. OgHaKko B TEXHUYECKU
060CHOBaHHbIX CNy4Yasix (HanpuMep, KoraaycTaHoBKa nprubopa npon3BoanTCs Ha 06bLEKTaXx,
060pyA0BaHHbLIX PaHEeE NPOSTOXEHHBIMU MOHTaXXHbLIMMN
TpaccamMmin) Takoe coeauHeHne MOXeT ObITb BbINOSIHEHO

M No [BYXNPOBOJHOIU cxeme. Takoe COeauHeHue TPM133
PEKOMEHAYETCS MPUMEHSTL OJ1S BbICOKOOMHBbIX 33| BxopX-1
natyukos (500, 1000 Om). 32| BxopX-2
Mpn ncnonb3oBaHWU ABYXNPOBOAHON CXeMbl 31| BxopX-3
cneayeT NOMHWUT, YTO NOKa3aHUs NprBopa B HEKOTOPOIA Puc. 1

cTeneHu 6yayT 3aBUCETb OT MU3MEHEHUS TEMMNepPaTypbI
cpenbl, OKpyXaluwen NUHUIO CBA3U «aaTymk-npmbop». NMpumep noaknioveHus
TepMonpeobpasoBaTenst CONPOTMBAEHUS K KOHTakTam «Bxon1» npuBeaeH Ha puc. I.1.

Mpnurcnonb30BaHMM ABYXMPOBOAHON CXEMbI epeHa4YanoM akcnayataummnpmubdopa
HeoOX0AVMO BbINOJIHUTL AEACTBUS, yKa3aHHble B . .2...I.8.

.2. Mpon3BecTn NOAKMAIOYEHME pJaTynka No [OBYXNPOBOAHOW CXxeme K
COOTBETCTBYIOLLEMY BXOAY Npubopa, aHaNorMyHo ToOMy, Kak 3TO yka3aHo Ha puc. I.1.

I.3. NoaknoUYnTbL K TIMHUKU CBA3M «AaTYMK-NPUO0P» (K NPOTMBOMOOXHbBIM OT Npubopa
KOHLLAM JIMHUN) BMECTO TepMonpeobpasoBaTensd Mara3vH conpoTtusneHns tuna P4831
(VN1 NOJO6HLIN eMy C KTACCOM TOYHOCTU He xyxe 0,05).

4. YcTaHOBUTb Ha Mara3uvHe 3Ha4yYeHue, paBHOE COMPOTUBIEHUIO
Tepmonpeobpasosartens npu temnepatype 0 °C (50,000, 100,000 nnn 1000, 000 Om B
3aBUCUMOCTM OT TUMa NPUMEHAEMOro A4aTtynka).

I.5. MopaTtb NnuTaHMe Ha NPUOOP M HA COOTBETCTBYIOLLLEM KaHasie Mo noka3aHUsaM
vHamkaTopa 3aduKCMpoBaTb BENNYMHY OTKIIOHEHUS TemnepaTtypbl oT 3HadveHusa 0,0 °C.
[Mony4yeHHoe OTKIOHEHME BCceraa AOKHO MMETh NOSIOXUTENIbHOE 3HaYeHMe, a BeIn4mHa
ero 0yaeT 3aBMCETb OT COMPOTUBNEHNS NIMHUN CBA3U «0ATYNK-NPUOOP».

I.6.YcTaHOBUTL AN AAHHOI O AaTymka B napamMeTpe in . SH «CABUr XxapakTepUCTUKnN»
KOSDPUUNEHT KOPPEKLMN PaBHbIA 3HAYEHMIO, 3aPUKCUPOBAHHOMY MNPU BbIMOJIHEHUN
pabot no n. .5 (oTknoHeHMe nokazaHuin nHamkatopa ot 0,0 °C), HO B3ATOMY C
MPOTUBOMNONIOXHbLIM 3HAKOM, T.€. CO 3HAaKOM MUHYC.

Mpumep. MNocne nNoakAlOYEHNS KO BxOAy KaHana tepmonpeobpasoBartensd
COMpPOTUBIEHMS MO ABYXMPOBOAHOM CXeME 1 BbINONIHEHUS paboT no n. B.5 Ha nHaukatope
3adukcrpoBaHbl nokadaHma 12,6 °C. s komneHcaumm ConpoTMBIEHNUS IMHUM CBA3U B
nporpaMmmMmpyemMom rnapamMeTpe in. SH aaT4ymka kaHana cnenyet yCTaHOBUTb 3HAYEHnE —
012.6.
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I.7. NpoBepuTb NPaBUAbHOCTb 3a4aHUS KOPPEKUUW, O H4ero, He U3MEeHad
CONPOTUBNEHUS HA MarasuHe, NnepeBecTy Npubop B pexum PABOTA v ybeautecs, 4TO
nokasaHus Ha COOTBETCTBYIOLLEM KaHane mHaukaTopa paBHbl 0 °C (c abcontoTHOM
norpeLwHocTbio He xyxe 0,2 °C).

Mpu Heo6X0OMMOCTIN 3TU Onepauun creayeT BbiNOAHUTb AN OCTallbHbIX KaHanoB
n3mepeHus.
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MpunoxexHne [
IOCTUPOBKA OATHUKA NOJIOXXEHNA 3AABUVXXKHA

1. Ana kaHana ¢ NoAK/IOYEHHbIM AAaTYMKOM NOMoXeHusa ([n3) B nporpaMmmMmpyemMom
napamMeTpe in-t ycTaHaBAMBaeTCHd KO, COOTBETCTBYIOLWMIA noacoeanHeHHoMmy [1n3
(Hanpumep, P.r0.9, cm. npua. X).

2. YCTaHOBUTb 3aBWXKY B KpaHee 3akpbITOe NOJIOXEHME.

3. BoibpaTtb nyHKT MmaBHoe meHI0 / HacTtpoiika / lOcTupoBka / 3aaBuxkku /
Maponb.

4. BeecTtn naponb «118» n HaxaTb KHOMKY Ha nepegHeln naHenu npubopa.

Y6eamtbcs B NOSIBNEHUN Ha UMPPOBOM nHaukaTope 3actasku «CLbr typ 4».

5. HaxaTtb KHOMKy 1 y6enunTbCs B NOSIBIEHMN HA MHOMKATOpPE 3acTaBku «CHN 1»

(BbIOOP IOCTUPYEMOrO KaHana).
6. BbiOpaTtb kaHasn CTUPOBKM (KaHasl, K KOTOPOMY NOAKo4YEH N3, B KOHOUrypauum
01 paBeH 6).

7. Haxatb KHOMKy

(roToBHOCTb NpMbopa K IDCTUPOBKE KPaMHEro 3aKpbITOrO NMOMOXEHUS 3aABUXKN).

8. HaxaTb kHOonKy

YyeTblpex NPo4YepKoB. Mo OKOHYaHMN IDCTUPOBKN Ha MHAMKATOPE 0TOOpaXaeTcs 3acTaBka
CL.nr 1 Bbl4UC/IEHHOE NPUOOPOM 3HA4YEHNE IOCTUPOBOYHOI0O KO3 PuLmMeHTa.
9. inga 3anmcu I0CTUPOBOYHOIO KoadpuLmMeHTa B NamsaTb Npubopa HaxaTb KHOMKY

1 yb6eamnTbCca B MOSIBIEHUN HA MHAMKaATOpe 3acTaBky «0»

1 HabnogaTh NocnenoBaTeNibHoe NosiBNIEHNE Ha MHOouKaTtope

Mocne 3anncun Nnpnbop NepexoanT B TEKYLLMA PEXUM.

10. YcTaHOBUTbL 3a4BNXKY B KpaliHee OTKPbITOE MOMOXEHME.
11. MNoBTOPUTL OEelicTBMS no n.3...7.

12. KpaTKOBpEMEHHO HaXaTb KHOMKY 1 y6eanTbCs B NOSBIEHMN Ha LMDPOBOM

vHamkKaTope 3actaBku «99» (rOTOBHOCTb Mpmbopa K IOCTUPOBKE KPAMHEro OTKPbLITOro
MOSIOXEHNS 3aABUXKN).

13. NoBTOPUTL OelicTBMA No n.8, 9.

14. KOctuposka N3 ansa BeiIOpaHHOro kaHana 3aBeplueHa. NokasaHus npubopa B
KaHasie N3MepeHnst NONOXEeHUs 3aABUXKM OOXHbI ObiTb paBHbl 100,0.
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MpunoxeHune E

NUA-PEFYJIATOP U MNAPAMETPbI EFO HACTPOMKU

E.1. O6wume npuHuuns! MUL-perynupoBaHus.

MapameTtpsbl MUL-perynaropa

E.1.1. NAA-perynaTop u ero KO3 PULNEHTbI

MNA-perynsatop (NPOonopLMOHanbHO-UHTErpanbHO-aAndGEpPEHLMANbHbIN PErYNATOP)
BblAAET aHaNoroBoe 3HavyeHme BbIXOOAHOrO CUrHana, HanpabBlEeHHOE Ha YMEHbLUEeHue
OTK/IOHEHMWS TEKYLLLEr0 3HAYEHUS1 KOHTPOMPYEMOWM BENNYNHBI OT YCTaBKU.

BbixogHot curHan MNO-perynatopa Yi paccunTtbiBaetTcs no ¢opmyne:

n
Y= ;—p T, Aif; + T—ln E)Eimm
roe X — nonoca nponopLmMoHanbHOCTY;

E, — PasHOCTb MexXay YCTaBKOW 1 TEKYLIMM 3HadYeHem T,

KOHTPOJIMPYEMOI BENNYMHbI, ST PACCOracoBaHUE;
T, - anddepeHumnanbHas NOCTOSHHAS;
AE, — PasHOCTb MexAay ABYMS COCEAHVMMN U3MEepPeHnamMmn E n E—;
At . — BpeMms Mexay ABYMs COCeAHVUMU nameperuamn T.n T—;
T, — WHTEerpanbHasi NOCTOSIHHAS;
" — HakonieHHas B i-i1 MOMEHT BPEMEHM CyMMa paccornacoBaHui
> E; (MHTerpanbHasi cymma).

Kak BugHO n3 dopmynbl, CUrHan yrnpaBneHus SBasgeTcs CyMMON Tpex
COCTaBNAIOLLMX:
— NponopLmMoHanbHon (1-e cnaraemoe);
— VHTerpanbHom (3-e cnaraemoe);
— anddepeHumnansHoM (2-e cnaraemoe).
MponopunoHanbHasa cocTaBnNAOLWANA 3aBNCUT OT paccoraacoBaHus Ei n otsevaet
3a peakumio Ha MrHOBEHHYIO OLLUNOKY PEryIMpoOBaHNS.
UHTerpanbHas cocTaBnsiiowas CoaepXxuT B cebe HakoMneHHyo oLnbky
z”:E' Ar perynmpoBaHus 1 No3BosseT JoO6uTbCs MakCMasibHOW CKOPOCTU
ST N0CTMKEHMS YCTaBKu.
AndPepeHunanbHas coctaBagawWwas 3aBMCUT OT CKOPOCTU U3MEHEHUS
paccornacosaHus AEi/At, 1 NO3BONIAET yNy4lLINTL KAYECTBO NEPEXOAHOro npouecca.
Ona adpdekTnBHon paboTbl NMU-perynatopa Heobxoaumo nopobpaTb Ans
KOHKPETHOro 06bekTa perynmpoBaHus 3HadeHms koadduumenToB MNUA-perynatopa Xp,
tM n tJJ (COOTBETCTBEHHO, MAapaMeTpbIPb, ti ntd. ti, nocnegHMin 3a0aeTCs Kak OTHOLLEHWE
t/t,).
HacTtpownky NMU-perynatopa pekoMeHayeTCs BbIMOHATL BaBTOMATUHECKOM PEXUME
(cM.n.5.2.4.). Mpu HacTpolike BPYYHYI MOXHO ONnpeaennTe Npubn3nTenbHbIe 3HA4YEHNS
napametpos NMUA-perynatopa no npua. E.2.
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E.1.2. HomunHanbHaga BbiIxogHas MOLWHOCTb. OrpaHn4YeHme HakonJjeHus

WHTErpanbHOW COCTaBNAIOLWLEN

PaccmoTpum noseneHue obbekta npu knaccuyeckom MUL-perynnposaHum

(c™m. puc. E.1, kpuBasa 1).

Kak BMgHO, nNpu oAnuTenbHOM Bbixoge Ha yctasky MU[-perynatop npovssBoamnT
«nepeperynuposaHue» oobekTa. «[lepeperynnposaHune» CBA3aHO C TEM, YTO B MPOLLECCE
BbIXOJa HA YCTaBKY HAKOMMJIOCb 04€Hb 6OJbLLIOE 3HAYEHWE MHTErPAJIbHOW COCTaBNSIOLLEN

B BbIXOLHOM CUrHasne perynstopa (MOLWHOCTN).

Mocne «nepeperynMpoBaHns» Ha4YMHAETCSH YMEHbLUEHVE 3HAYeHUsT MHTEerpasibHOM
COCTaBfsoLEen, 4To, B CBOIO oyepenb, NPMBOOUT K MPOBasy HUXE YCTaBku —

«HegoperynMpoBaHnio». Toslbko nocne OgHoro-
OBYX Takux konedaHwnin MNI-perynatop Beixoout
Ha Tpebyemoe 3HaYeHne MOLLIHOCTW.

Bo n3bexaHue «nepeperyninpoBaHust» u
«HeaoperyMpoBaHus» He0BX0AMMO OrPaHNYNTb
CBEPXY M CHU3Y 3HA4YeHMEe HAKOMIEHHON
MHTErpanbHOM COCTaB/SIOLLEN.

Mpumep. NmeeTca neys, Ang KOTOPOU U3 onbITa
M3BECTHO, YTO ANS NogaepXaHus  onpeneneHHom
ycTaBknTpebyeTcsaMoLHOCTLOT 50 % 0070 %. Pasbpoc
MOLLHOCTUN B 20 % BbI3BaH U3MEHEHUAMUN BHELLHUX
YCNOBWIA, HANPUMEP TEMNEPATYPLI HAPYXXHOMO BO34yXa.
Torpa, BBOAA OrpaHU4eHWe UHTerpanbHOMn
COCTaBnsAIOLLEN, T. €. 334aB NapameTpbl i .min =50 %
n i.UPr = 70 %, Mbl MOXEM YMEHbLUTb
«fepeperynmpoBaHme» U «HegoperynmposaHne» B
cucteme (cMm. puc. E.1, kpuBas 2).

BAXHO! CnepyeT noHumaTtb, 4TO
orpaHun4yeHnsa napamMeTpoB i.min U i.UPr
pPacnpoCTPaHSAOTCS TOJIbKO Ha WUHTErpasbHyo
cocTasnsowyto. KoHe4Hoe 3Ha4YeHME BLIXOAHOMN
MOLHOCTN, MNOJIYY4EHHOE Kak CcymMma
nponopuUMoHanbHon, anddepeHUnansHON 1
MHTErpasibHOM COCTaBASIOLLMX, MOXET NeXaTb
BHE npepnenos, 3ajaHHblX i.min U i.UPr.
OrpaHnyeHne KOHEYHOro 3HaAYEHUST BbIXOAHOMN
MOLLIHOCTU B CUCTEME 3aJaeTcs napameTpamMm
P.minnP.UPr (cMm.n.3.7.3).

Ona ymeHblleHus KkonebaHuini npu
nepexoaHbiX npoLeccax MOXHO Takke 3adatb
HOMWHAsNbHYIO MOLWHOCTb. HOMMHanbHaga
MOLLHOCTb — 3TO CpefHssi MOLLHOCTb, KOTOPYIO
Hapgo noaaTtb B 00bLEKT perynmpoBaHns as

Tk /1
Yctaska |-— TN ==
2
Bpems
WUnter- A P
panbHas
cocTaBnsio-
wias, % /1
iLUPr F——AR——————————————-
i.min /- AN ———-
2
0 >
Bpemsa
Puc. E.1
Tk /1
y - —_ —_ — J——
cTaBka >
2
Bpems
BbixogHas & 1 P
MOLUHOCTb, % %
P.nom —— S e
s
2
0 -
Bpems
WUnter- &
panbHas
cocTaBnsio-
was, % 2 1
i.UPr |- A A —
0 -
i.min ~_ __ Bpems
Puc. E.2
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DOCTUXeHNs Tpebyemoit ycTaBku. B HalweM npymMmepe HOMVHasbHYO MOLLIHOCTb P . nom HYXXHO
3apaTb paBHol 60 %. Toraa npy paboTe K 3HAYEHWIO BbIXOAHOM MOLLHOCTW, PacCUYUTaHHOM
NNA-perynatopom, 6yaeT npnbaBnaTbCs HOMUHANbHAs MOLWHOCTb. Mpu 3agaHum
HOMWHAIbHOM MOLLHOCTM NMapaMeTpbl OrpaHNYeHus MHTerpana HeobxooumMmo 3aaaTb OT
3Ha4yeHus P . nom. B Halwem npumepe onsa A0CTUKEHNS BHAYEHNSI MHTErPasibHOM COCTaBASIOLLEN
o150 % 00 70 % 1 npu P .nom = 60 % HeobxoamMmo 3agaTb i.min=-10 %, a i.UPr=+10 %.
Pabota cuctembl ¢ 3agaHHOI HOMUHANbHON MOLLHOCTbIO WU OrpaHUYEHUs MU

VMHTErpasbHOM COCTaBNSIOLWEN NOKa3daHa Ha puc. E. 2. Kak BUOHO N3 pncyHKa, NepexogHbIn
NnpoLecc NpoTekaeT HECKOJIbKO ObICTpee, T .K. 3HAYEHUE BbIXOAHOW MOLUHOCTU cpasy
Ha4YMHaeT pacTn OT P.nom, a HE OT HYJIEBOrO 3HAYEHUS.

Takxe 3agaHue P.nom HeobOXoaMMO npu ucnonb3osaHun NA-perynaropa.

E.2. OnpepgesieHne napameTpoB rpeaBapuTesibHON HaCTPOMKN perynsropa

MpurBEOEHHbLIN HUXE METOL, NO3BONSIET ONPENENUTL NPUONN3NTENBHBIE NAaPaMETPbI
HacTpoWnKkK perynatopa ofisi o6ecneyeHnss BO3MOXHOCTU MOCNEAYOLWLEro NPUMEHEHNS
To4HOII aBTOHaCTpPOIikM. TOo ObiBaeT HeoOXOAMMO B criydyae, ecniv npoBeneHue
npenBapuTesibHON HACTPOMKM B aBTOMATUYECKOM PEXMME HEOOMYCTMMO.

pybas oueHKa NapamMeTPOB PErynsTopa OCHOBaHAa HAa BPEMEHHbIX XapakTepUcTuKax
nepexoaHoin GyHKLMM 0ObeKTa perynmpoBaHuns. s CHATUA NepexoaHon GyHKUMM 00bekT
BbIBOOST B pabo4yio 061aCTb B PYHHOM PEXMME, [LOXNAAI0TCS CTabunmsaumm perynmpyemMmon
BEJINYMHBI U BHOCSIT BO3MYLLEHNE NBMEHEHNEM YNPaBASIOLLErO Bo3aencTans Ha DP, [% oT
Avana3oHan3MeHeHns ynpaensaoLwero so3aenctaums]. CTposat rpadunk nepexoaHom GyHKUMm
(cm. puc. E.3). Ucnonbaysa rpadvik, BbIMUCANTD:

- . L S

ts =t -4

Voo = (T,=T,)/(t,s *DP); T2 P———

T = 4t

Xp =2t v,

roe Xp — nonoca NPonopuUUOHanbLHOCTH, [en. nam./%];
T - NOCTOSIHHas 3anasablBaHus, [c] Ti . t Y
T 1

t _ — nocTtosiHHasa BpeMeHn obbekTa, [c]; -
06 P [c] Puc. A. 3. Npadumk nepexonHoii
V., — MakCMMasibHas CKOPOCTb M3MEHeHMA
o PYyHKUMN

perypupyemon BennynHbl npm

N3MEHEHNN 3a4aHNAa HAa OANH NPOUEHT, [eA.n3Mm. ]
T, — WHTerpanbHas nocTtosHHas, [cl;

T, — yCTaHOBVBLUEECA 3HAYEHNE PEryiMpyemon Benn4mHbl, [en. uam.];
T, — HauanbHOe 3HayeHve, [ea. U3Mm.];

AP — n3MeHeHue ynpasnsoLLero Bo3aencravs, [%].

KoadppununeHt tﬂ/tm (napameTp td. ti), onpeaensiowmin oonto aguddepeHunanbHom
cocTaBnsioLei, BoibupaeTca u3 nHrepesana [0,1...0,25].

KOHKpeTHoe 3HaveHne tﬂ/tM 3a0aeTCs C y4ETOM peasibHbIX YCNOBWUIM 3SKCrnyaTauuu m
XapaKTEPUCTUKUCTIONB3YEMbIXTEXHNHECKUXCPEACTB. AnaToro, YToOblonpeaeiMTsONTUMasibHOe
3HadeHuret /t,, HeoGXOAVIMO COMOCTaBUTL PAGOTY CUCTEMBI B PEaUTbHBIX YCIIOBUSIX SKCTITyaTaLym
npm OBYX-TPEX Pas3nnyHbIx 3Havermnsix ¢/t (Hanpuvep, nput /t =0,1; 0,15 n 0,25).

Mo ymonyaHuio BBeAeHO 3Havenve t /t, = 0,13.
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Mpunoxexnue X

Cnucok noakovyaemMbix AaTYMKOB (NapamMmeTp in-t)

Otob6p.Ha Tundatunka Tunpatynka* W,
nHavikaTope (CHI) (MexayHapoaHoe)
OFF LaTumk OTKIOYEH
— TEPMOIMPEOBPA30BATEJIN COlMNPOTUBJIEHUS —
r426 TCM 50M Cu 50 1,42602
r428 TCM 50M Cu’ 50 1,428010
r385 TCh 500 Pt 50 1,38508
r391 TCH 500 Pt’ 50 1,39109
r.426 TCM 100M Cu 100 1,42601
r.428 TCM 100M Cu’ 100 1,428015
r.385 TCM 1000 Pt 100 1,3850
r.391 TCM 1000 P’ 100 1,3910
r.617 TCH 100H Ni 100 1,6170
t.385 TCM 500r Pt 500 1,3850
t.391 TCM 500 Pt’ 500 1,3910
t.385 TCM 10000 Pt 1000 1,3850
t.391 TCM 10000 Pt’ 1000 1,3910
t.617 TCH 1000H Ni 1000 1,6170
— TEPMOIIAPBI —
E_L TXK L
E_K TXA K
— AKTUBHBIE JATYUKN —
i4.20 Jatumk 4...20 MA
i0.20 Hatumk 0...20 MA
i0.5 HAatumk 0...5 MA
Uo_1 Hatumk 0...1 B
- AATHUKWN TMOJIOXKEHNS —
P.r0.9 Pe3ncTmBHbIN gaTimk
3anBuxkm a0 900 Om
P0.20 JaTtynk nonoxeHust
3a1BUXXKM C TOKOBbIM
Bbixogom 0...20 MA
P0.5 JlaTtymk nonoxeHus
3aBWKKN C TOKOBbIM
Bbixogom 0...5 MA
P.r2.0 Pe3ncTmBHbIN gatimnk

3a0BUXKN 0o 2 kKOm

*  Ha ocHoBaHuUnIOCT6651-94 «TepmonpeobpasoaTteny ConpoTnenexus» (aHanor IEC60751)

rOCT8.585-2001 «Tepmonapi» (aHanor IEC 60584-1)

MpumeuaHue: B saHHoM pepakumm PO vnporpammbl-koHGUrypaTopa nprBeAeHbl AaTYMKU, UCTOMNb3YeMble B
cucTemax BEHTUASLMN U KOHAMLMOHMPOBaHWs. 3a noapo6Ho KOHCYNbTaumen obpaluanTec B rpynny

TEXHNYECKOM noanep>XxkKu.
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MpunoxeHue 3

HACTPOWKA NPUBOPA 4J19 PABOTbI C UM
C AHAJTIOIoBbIM YIMNPABJIEHUEM

Mpu nporpamMmMupoBaHnn NpmMbopa C MOMOLLBID KHOMOK Ha JINLLEBOM NaHenwu,
BbIMONHUTE CneayoLlme AeACTBUS:

1. BoinguTe B rpynny Hactpoiiku/ MapameTtpbl/ CnyxeOHble;

1.1. 3apatb napameTpy idle 3HadyeHue ON;

1.2. Mpnbop nepengeT B pexmm oXnaaHus;

2. B rpynne HacTtponku/ MapameTpbl/ BbiIxoaHble YCTPOUCTBA YCTAHOBUTb
napameTtp F.PC;

2.1. BoguTe B nanky napameTpOoB UCMOJIHUTENLHOrO MexaHmu3ma F.PC;

2.2. Mapametpam OP1 n OP2 3apatb 3HavyeHue oFF;

2.3. B aT0M Xe nanke 3aaanTe 3Ha4YeHne napamMeTpy SE. P paBHbiM 2.P0oS;

2.4. Nocne atoro BepHyTbcs kK napameTpy OP1 n ycTtaHOBUTbL 3Ha4YeHME paBHbIM 5;

3. Bovitn B rpynny Hactpoiiku/ MapameTpbl /Cny>xe6GHble 1 NepeBecTy NapamMeTp
idle B 3Ha4eHue oFF;

Mpu nporpammMmupoBaHun npubopa C NOMOLLbIO NPOrpamMmbl-KOHGUrypaTtopa
BbINONHUTE cnegyowme AeiCTBUS.

1. MawmnHa coCcToaHuI;

1.1. 3apanite napameTpy idle 3HaYEHNE BKIIOHEH;

1.2. 3anuwmnte n3amMeHeHue;

2. bnoku Ynpaenenusi icnonHuTensHbiMM MexaHnamamu;

2.1. B BYMM1 B ccbiike Ne1 Ha BbIXOOHOM 3N€MEHTE U cCblike Ne2 Ha BbIXOOHOM
3neMeHTe NocTaBuUTb 3HavyeHne OP — He 3aeNCTBOBAH;

2.2. 3anunTte naMmeHeHue;

2.3. NapameTpy SE. P 3apaiTe 3HadyeHne 2.PoS;

2.4. 3anunTte n3aMeHeHue;

2.5. B BYIM1 ccbinke Nel Ha BbIXOOHOM 35ieMEHTE 334aTb 3HAYEeHWEe napamMmeTpy
OP — B3 Ne5;

2.6. 3anuwunTte N3MeHeHue;

3. MawmHa coCTosAHMIA;

3.1. YcTtaHoBMTE napamMeTp idle B 3HAYEHNE — BbIKITIOYEH;

3.2. 3anuwmte namMeHeHue.

HACTPOWKA NMPUBOPA AJ19 PABOTbI C 3-X MO3ULUOHHbIM UM

Mpnbop TPM133 MoxeT paboTaTb B cOCTaBe CUCTEMBI C 3-X NMO3ULMOHHbLIM

1) Ona nameHeHuns tuna MM nepeseaoute CUCTEMY B PEXMM OXUAAHWUS 3apainte
napameTtpy idle 3HadveHne ON).

2) OTkniounte BY ot perynatopa, 3apante napametpy OP 1 n OP 2 (ecnn ecTb)
(//MacTtpoiika/MapameTpbl/ BbIXOAHBIE YCTPOWUCTBA/F.PC) 3HaueHus oFF.
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3) 3apante napameTtpy SE.P (//Hactpoika/MapameTtpbl/ BbIXOOHbIE
YCTPOWCTBA/F.PC) 3naueHue 3.PoS.

4) Mopgknioynte perynatop K guckpetHbiM BY Ne2 n Ne3, 3apas napametpy OP 1
3HayeHne 2, n OP 2 3HavyeHune 3.

5) Ecnn MM ocHaweH JaT4MkoM MOSIOXEHNS BbINOSHUTE cleayowme 0eNCTBUS:

o [logknounTe gaTynk nonoxeHns k Bxoay Ne 6;

e 3apainTe napameTpy n.Ch (//Hactpoiika/MlapameTpbli/O6bekTbl/obd 1)
3HayeHue 6;

e HacTtpoiite Bxog Ne 6 gnsi paboTbl C BalLMM AaTYNKOM;

e 3apante napameTpy d1P 3Ha4veHue ON;

6) Ecin UM HE ocHalueH JaTi4MkoM NOAOXKEHUS BbIMNOSHUTE Creayilowme OencTBms:

e 3aganTe napamMeTpoM tP.H MOJSIHOE BPEMS XO4a 3aABMXKKN;

e 3apaiiTe napaMeTpoM tP.L MMHUMAaNbHOE BPeMs paboTbl 3a0BUKKM;

e 3apaliTe napameTpoM tFP BpeMs BbIOOPKM niodTa 3aBUXKKN;

7) Nepesegute npnbop B pabouunii pexxum (1id1le=oFF)
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MpunoxexHne U

NOAKTIOYEHUE HATPY3KU K B3 TUIMA «LLAM 0...10 B» («¥Y»)

BuixogHoe ycTporicteo Tmvna «UAM 0...10 B» ucnonb3dyercsa gna ynpasneHus
aHanorosbiMn VM, Takmmu Kak: perynmpytoLLme knanaHa, 4aCcToTHble npeobpa3oBarenm
n T.n. Takoe BbIXOAHOE YCTPOMCTBO MOXET ObiTb aKTUBHbLIM UMW NACCUBHBLIM
(VMCNONB3YIOLWMM BHELLIHNI NCTOYHMUK MNTAHNSA).

Cxema nogkntoveHns aktmeHoro B9 tmna «LAMM 0...10 B» nokasaHa Ha puc. U.1.

B3I1

LIAN

0..10B m

Puc. U.1. Cxema nogknioyeHua aktueHoro BO tuna «LUAM 0...10 B»

B HacToawWmMn MOMEHT B NpuUOOpbLI yCTaHaBNMBaeTCs akTUBHbIN «LIAM 0...10 B».

Ana pabotbl naccneHoro LLAM 0...10 B ncnonb3yeTtcs BHELIHWNI NCTOYHUK NUTAHUS
MOCTOSAHHOrO TOKa, HOMUHAaNbHOE 3HAYeHWe HanpsxeHus Kotoporo U HaxoauTcs B
nvanasoHe 15...32 B.

ConpotueneHnue Harpysku R , noakntoyaemoit K LLAT, 1omKHO ObITh He MeHee 2 KOM.

Cxema nopxnioveHns naccusHoro B tnna «LATI 0...10 B» nokasaHa Ha puc. U.2.

B3

———o +U|.|

LAM

0..10 B E@_O_U

Puc. U.2. Cxema nogknioyeHua naccueHoro BO tuna «LUAM 0...10 B»

n

BHUMAHME! HanpsixeHne nctoyHuka nutaHmsa LLAM He gomkHO npeBbiwath 36 B.
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JINCT PETUCTPALIUM NBMEHEHUN

Ne nameHe-
HUA

Homepa nuctos (CTp.)

NU3MEH.

3aMEHEH.

HOBbIX

aHHYNMp.

Bcero nucrtos
(cTp.)

Data
BHeceHusi

Moanuceb
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CBUAOETEJIbCTBO O NPUEMKE

Mpnbop TPM133, 3aBoackoin HoMep

CooTBeTCTBYET NAaCNOPTHLIM AAHHBIM M MPU3HAH FOAHBIM K 9KChyaTaumun.
[ata Bbinycka

LWramn OTK Jata npogaxu
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