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BBeneHue

BBeneHune

HacTosiLlee pykoBOACTBO MO 3KCNMyaTauun npefHa3HayeHo Ans 03HaKomneHus obenyxuea-
IOLLIero nepcoHana ¢ yCTPONCTBOM, MPUHLIMMOM OEeNCTBUS, KOHCTPYKLMEN, Nopsaakom aKcnnyaTa-
Lmu 1 0BCnyXmMBaHUA KOHTPOINEPOB ANt CUCTEM MPUTOYHOWN BEHTUMSALMM C BOASIHBIM Kanopude-
pom TPM133 (Mnm KOHTpOnnepbl MPUTOYHON BEHTUNALMK), B AanbHENLEeM MO TEKCTY UMEHYEMOrO
«npubop».

PykoBoACTBO Mo aKkcnnyaTtauum pacnpoctpaHsieTcs Ha npubop TPM133, BbinyLleHHbIA no TY
4211-013-46526536-2004.

Mpubop TPM133 nsrotaBnuBaeTcsi B HECKOSbKMX BapuaHTax Moandukaumi, oTimyaroLLmxcs
Apyr OT Apyra TUNOM BCTPOEHHbIX BbIXOAHbBIX YCTPOWCTB, PasfuyHbIMi KOHUrypaLumsimu.

NHdopmaumsa o BapuaHTe Mmoamdumkaumm paclumgpoBbiBaeTCcs cneayoLwmm obpasom:

Mpu6op TPM133-X
| Tun BbixoaHOro anemenTa |- |

Tun BbIXOQHOIO 3MeMeHTa:

WU — undppoaranoroBbiin npeobpasoBaternb «napamMeTp—TokK 4...20 MA»;

Y — undpoaHanoroBbli npeobpasoBatenb «napameTp—HanpsbkeHue 0...10 By.

Mpyvmep 3anucu ycnoBHOro obo3HayeHus npvbopa nNpu 3aka3e U B OOKyMeEHTauuu Apyron
nNpoAayKUWu, rae OHW MOryT BbITb MPYMEHEHbI:

Mpu6op TPM133-U TY 4211-013-46526536-2004

OTO 03Ha4aeT, YTO M3rOTOBMEHUIO M MOCTaBKE MOAMEXUT KOHTPOMIEP CUCTEM MPUTOYHON
BeHTMNAUMM TPM133, ocHalEHHbIA BbIXOOHBIMW YCTPOMCTBaMU — ABYMSI LMdPOaHanorosbiMm
npeobpasoBaTensMu «napameTp—ToK 4...20 MA».

B HacToswwem OOKYMEHTE NMPUHATbI HUXEeNnpuBe4eHHble 0603Ha4eHus n COKpaLleHuna:

HCX — HoMUHanbHasi cTaTuyeckas XxapakTepuUcTUKa;

B3 — BbIXOOHOW 3NEMEHT;

WY — nameputensHoe yCTPONCTBO;

UM — “cnonHUTenbHbIA MEXaHU3M;

TN — Tepmonapa (npeobpa3oBaTenb TEPMOINEKTPUYECKUI);
TC — TepmonpeobpasoBaTenb CONPOTUBIEHNS;

TCM — TepmonpeobpasoBaTternb CONPOTUBIEHUS MELHbIN;
TCN — TepmonpeobpasoBaTerb CONPOTUBIEHNS MNATUHOBbIN;
LLAM — undppoaHanoroBbii npeobpasoBaTernsb;

XKW — XnakokpucTannmuecknii UHAMKaTop;

MNBC — npeobpa3soBaTternb BbIXOAHOMO CUrHana perynsitopa;
K3P — 3anopHo-perynupytoLLuin knanaH (3agBukka).



1 HasHnaueHune

1 HasHauyeHue

1.1 KoHTponnep cuctem npuToyHOn BeHTunsumm TPM133 B KoMnnekTe ¢ nepBUYHbIMU Npeob-
pa3oBaTensMm 1 UCMOMHUTENbHBIMM MeXaHu3Mamu npegHasHaveH Afs KOHTPOMs W perynupoBaHus
TemrepaTtypbl Bo3yxa B MOMELLEHMSIX, 0B0PYL0BaHHbIX CUCTEMOIN NPUTOYHO-BLITSXKHON BEHTUNSLMN,
0TOBpaXXeHWsi 3MEPEHHOW TeMMNepaTypbl U PEXMMOB paboTbl HA BCTPOEHHOM MHAMKATOpe U hopMu-
pOBaHUSA CUTHANOB YNPaBIeHWs] BCTPOEHHbLIMM BbIXOAHLIMU YCTPOWCTBAMMU, YNPaBSOLLMMU UCMOMNHK-
TENbHLIMW MeXxaHU3MaMu.

1.2 Bo Bpemsi paboTbl NpnbOpP BLINOMHSAET CrieaytoLime OCHOBHblE hyHKLMM:

Npou3BOAUT U3MEpeHMEe PU3NYECKUX NapaMeTPOB, KOHTPONUPYEMbIX BXOAHLIMU NEPBUYHbI-
MU npeobpasoBaTensmu ¢ y4eToM HenmHenHocTn nx HCX;

OCYLLECTBNSIET LUMPPOBYO hUNbTpaLmio N3MepeHHbIX NapaMmeTpoB OT MPOMbILLMEHHbBIX UM-
NyNbCHbIX NMOMEX;

NMo3BONSiET NPOU3BOANUTL KOPPEKLIMIO N3MEPEHHBIX NapamMeTPOB AJS1 YCTPAHEHUS NOrPeLLHO-
CTeln NepBUYHbIX NpeobpasoBartenei;

OCYLLECTBISIET OTOOpaXeHne pe3ynbTaToB U3MEPEHUIA HA BCTPOEHHOM XMAKOKpUCTannuye-
ckom uHaukatope (PKKW);

dhopmupyeT aBapuiHbIA CUrHan npu obHapy>XeHu HencnpaBHOCTU NEPBUYHBIX Npeobpa3so-
BaTenen ¢ otobpaxeHuemM ero npuunHbl Ha KK 1 BbIBOOUT €ro Ha BHELLHIOW CUrHanu3a-
LUm1to;

dopMupyeT curHanbl ynpaBreHUs BHELHUMW UCTIONHUTENbHBIMU MeXaHn3mMamMm 1 ycTpoui-
CTBamMy B COOTBETCTBMM C 3aaHHbIMU MONb30BaTENEM 3aKOHAMMW W NapaMeTpamu peryrnu-
pOBaHus;

OCYLLeCTBNSIET OTOOpaXeHne Ha BCTPOEHHOM XMOKOKPUCTaNMYeckom LndpoBOM MHAWKA-
TOpe 3afaHHbIX NapaMeTpoB perynmpoBaHus;

dopmypyeT KOMaHAbl PYYHOro YNpPaBrieHUst WUCTONMHUTENbHBIMW MeXaHu3Mamu U yCTpOW-
cTBamu C knasuaTypbl npmbopa;

OCYLLEeCTBNSIET Nepeady KOMMbTepy UHAOPMaLMM O 3HAYEHUSIX KOHTPONMUPYEMbIX AaTyu-
KamMun BENMUYMH N YCTaHOBIEHHbIX paboymx napameTpax, a Takke NPUHUMaeT OT Hero AaH-
Hble Ha M3MEHEeHWe 3TUX NapaMeTpos;

Npon3BOANT COXpaHeHWe 3aAaHHbIX MPorpaMMmUpyemMblix napameTpoB B S3HEProHE3aBUCUMON
NamsTh NPU OTKIKOYEHUWN HANPSHKEHUsI MUTaHUS;

No3BOSSET NPOU3BOANTL KOHMPUryprpoBaHMe (PYHKLMOHANbHOM CXEeMbl U YCTaHOBKY Npo-
rpammupyemMbix paboymx napameTpoB C MOMOLLbI0 BCTPOEHHOW KNaBuaTypbl ynpaBreHus, a
Takke cneumannanposaHHon nporpammebl Ha MK.



2 TexHU4YecKue XxapakTepUCTUKU

2

TexHn4YecKue XapaKTepucTtukm n ycnoBus akcnnyatauumum

2.1 OCHOBHble TEXHUYECKMNE XapaKTepPUCTMKM NpuBeAeHbl B Tabnmuax 2.1, 2.2, 2.3.

Ta6bnuua 2.1 — O6wmMe XxapakKTepUCTUKU

HaumeHoBaHue

3Ha4yeHune

[nana3oH nepeMeHHOro HanpsXxeHna nutaHnua

90...245 B nepemeHHOro Toka
yactoTton 47...63 'y,

MoTpebnsiemas MOLHOCTb

He 6onee 10 BA

KonunyecTBo kaHanoB u3MepeHus 7
Konn4yecTBo ANCKPETHbIX BXOAOB 6
Bpemsi onpoca ogHoro kaHana, He 6onee 0,5¢
Konun4yecTBo BbIXOAHbIX YCTPOWCTB 4 pene, 2 LAl
MHTepdelnc CBS3N C KOMMbIOTEPOM RS-485
Twn kopnyca DIN12M
[abapuTHble pa3mepbl npnbopa 157 x 86 x 58 MM
CreneHb 3awWwuThl Kopnyca (Co CTOPOHbI NMLEBON NaHenm) 1P20
Macca npubopa He 6onee 0,5 kr
CpefiHuiA cpok cryxobl 10 net

Tabnuua 2.2 — BxogHble nepBuUYHbIe NpeobpasoBaTenu

Mpepensbl oc-
YcnosHoe o6o3HaueHne HXC npe- AuanasoH usme- | 3Hauenne ean- | oo npuse-
ob6pasoBartens peHun HuLb! Mnap.uie- AEeHHOM no-
ro paspana rpewHocTu, %
TepmomeTpbl conpoTtuBneHus no NOCT P 8.625 unu
Tepmonpeo6pa3oBatenu conpotusnenus no NOCT 6651**
Pt 50 (0=0,00385 °C™") —200...+750 °C 0,1°C
50 M (¢=0,00391 °C™ —200...+750 °C 0,1°C
50 M (0:=0,00428 °C™") —190...4200 °C 0,1°C
Cu 50 (0:=0,00426 °C™) —50...+200 °C 0,1°C
Pt 100 (0:=0,00385 °C™) —200...+750 °C 0,1°C
100 M (¢=0,00391 °C™) —200...+750 °C 0,1°C
Ni 100 (0=0,00617 °C™) —60...+180 °C 0,1°C
100 M (0:=0,00428 °C™") —190...4200 °C 0,1°C
Cu 100 (0=0,00426 °C™" —-50...+200 °C 0,1°C +0.95
500 M (0=0,00428 °C™") —190...4200 °C 0,1°C -
Cu 500 (0=0,00426 °C™" —-50...+200 °C 0,1°C
Pt 500 (0:=0,00385 °C™) —200...+650 °C 0,1°C
500 M (0:=0,00391 °C™ —200...+650 °C 0,1°C
Ni 500 (0=0,00617 °C™) —60...+180 °C 0,1°C
1000 M (0:=0,00428 °C™) —190...+200 °C 0,1°C
Cu 1000 (0:=0,00426 °C™") —-50...+200 °C 0,1°C
Pt 1000 (0=0,00385 °C™") —200...+650 °C 0,1°C
1000 M (0:=0,00391 °C™) —200...+650 °C 0,1°C
Ni 1000 (0:=0,00617 °C™) —60...+180 °C 0,1°C
Tepmonpeo6Gpa3oBarenu conporusneHus no FOCT 6651-59
TCM rp.23 | -50...+200 °C | 0,1°C | 10,25




2 TexHu4ecKkue XxapakTepuCcTUKU

MpoaomxeHue Tabnuubi 2.2

Mpepensl oc-
YcnoBHoe o6o3HayeHne HXC npe- ﬂuanasouvusme- 3HaueHue env- Hogﬂoﬁ npuBe-
obpaszoBaTens pennn HULB! Mnap.l.u*e- OeHHOM no-
ro paspsna rpewHocTu, %
TepmoanekTpuyeckue npeodpaszosartenu no FOCT P 8.585
TXK(L) -200 ...+800 °C 0,1°C
TXKK@I) -200...+1200 °C 1°C +0.5
THH(N) -200 ...+1300 °C 1°C -
TXA(K) -200 ...+1300 °C 1°C
TAMN(S) 0...+1600 °C 1°C
TNMN(R) 0...+1600 °C 1°C
TNP(B) 200 ...+1800 °C 1°C
TBP(A-1) 0...+2500 °C 1°C +0,5
TBP(A-2) 0...+1800 °C 1°C
TBP(A-3) 0...+1600 °C 1°C
TMK(T) -200 ...+400 °C 0,1°C
YHunduumpoBaHHble curdHanbi no FOCT 26.011
0...1,0B 0...100 % 0,1 %
-50,0...50 mB 0...100 % 0,1%
0...5mA 0...100 % 0,1 % 0,25
0...20 MA 0...100 % 0,1%
4...20 MA 0...100 % 0,1%
[aTymK NnonoXeHUs 3agBUXeEK
PesuctopHbiin (0...900 Om) 0...100 % 0,1 %
PesuncTtopHbin (0...2 kKOm) 0...100 % 0,1%
0...5mA 0...100 % 0,1 % 0,25
0...20 MA 0...100 % 0,1%
4...20 MA 0...100 % 0,1 %

*) Mpn MHaMUMpyeMbIX 3HaYeHusX Bbiwe nnoc 999,9 n Hwxke muHyc 99,9 3HadeHne egvHULbl MNaa-

Lero paspsiga pasHa 1.
**) Mpubopsl, paboTatoLme ¢ Tepmonpeobpasosatensmu conpoTuenenus ¢ HCX no FOCT 6651,
npefHa3HaveHbl AN NOCTaBKU Ha 9KCMopT

Tabnuua 2.3 — BbixoaHble aneMeHTbI

HanmeHoBaHue [JonycTumas Harpy3ska

4 A npuv HanpsbxeHun He Gonee 220 B 50y
ncos ¢ >0,4

Pene anektpomarHutHble

LIAIM «napameTp-Tok» 4 ... 20 MA 100... 800 Om

LIAMN «napameTp-HanpskeHue» 0 .. 10 B, He meHee 2 kOm

2.2 Ycnosus akcnnyatauum:

- 3aKpbITble B3pbiBOOE30NacHbIe nomeLleHust 6e3 arpeccMBHbIX NApoB U ra3oB.;

- TemnepaTtypa oKpyxatoLero Bo3gyxa ot +1 go +50 °C;

- BEpPXHUIA Npeaen oTHocuTenbHow BrnaxHocTn 80 % npu 25 °C 1 6onee HU3KUX Temnepa-
Typax Bo3ayxa 6e3 KoHaeHcauumn Bnaru;

- aTmocdepHoe gasneHue ot 86 oo 107 kla.

2.3 o yCcTONYMBOCTU K KNMMaTUYECKUM BO3LENCTBUSIM Npu akcnnyaTauum TPM133 cooTtBeT-
cTByeT rpynne ncnonHexuns B4 no FOCT P 52931.

2.4 Tlo ycTOMYMBOCTM K MEXaHWYECKUM BO3OENCTBMAM npu akcnnyataumm TPM133 cooTseT-
ctyeT rpynne ncnonHeHns N1 no FOCT P 52931.

2.5 [abapuTHble n ycTaHOBOYHbIE pa3mepbl npubopa TPM133 npuseaeHsbl B npunoxexunn A.




3 OnucaHue pa6oTtbl npubopa

3 OnucaHue paboTbl Npubopa
3.1 KoHcTpyKuua npubopa

3.1.1 Mpubop TPM133 usrotaBnuBaeTcs B MnacTMacCcoBOM Koprnyce, npefHa3Ha4YeHHOM Ans
kpennexus Ha DIN-peiiky. FabapuTHbI YepTéx npnbopa npvBeaéH B NPUMoXeHun A.

Mo obenmm cTopoHam Koprnyca B HWXHEW ero 4yacTu pacnornaratoTcs ABe KIeMMHble KONMOAKW,
npefHasHayYeHHble Ans NOACOEAUHEHUS Lienel NUTaHust, Lenen ynpaBrieHnst UCNOoNHUTENbHBIMU Me-

XaHW3MaMu, N3MepUTENbHbIX Y KOHTaKTHbIX AaT4YMKOB, kabens cBasu no nHTepdency RS-485.
3.1.2 Ha BepxHen naHenu npubopa HaxoasaTcs: XKKU n kHonkv ans ynpasneHuss paboTon npu-

6opa (pucyHok 3.1).
KOHTPONNEP NPUTOYHON BEHTHASLIMM
‘.‘BO |\

TPM 133 (V)I1R 1] .

PucyHok 3.1 — OnemMeHTbl UHAMKaLWUN U ynpaBneHus

-

)

<

[ByxCTpouHbIi 16-pa3psgHbii (2 X 16) XMOKOKPUCTaNNMYeCcKUin UHAUKaTOp NpeaHa3HaveH Ans
0oTOOpaxkeHUs UMPOBOIN 1 BYKBEHHOW (3HaKM PYCCKOrO U NaTUHCKOro andasuToB) MHOpMaLmm.

Ha nHavkaTope oTobpaxatotcs:

—  HavMEeHOBaHUS PeXUMOB paboTbl;

—  3Ha4YeHWs1 U3MEPEHHbBIX BENUYH;

—  COCTOsiHVE AMCKPETHBIX BXOAOB (CUrHanbl 06 aBapuUiHbIX CUTYyaLUsIX);

—  3HaYyeHus yCcTaBoK;

- Tekyllee BpeMs;

—  NYHKTbl MEHIO;

— 0603HayYeHns1 U 3HAYEeHWsI NPOrpaMMMpPyeMbIX NapameTpoB.

MHavkaTop MMeeT NoACBETKY NULIEBOW NaHenu, ynpasnsieMy C NOMOLLbL NporpaMmMmupyemMoro
napameTtpa ind.L, KOHTPacTHOCTb W30OPaXKeHUs, Perynupyemyto € MOMOLLbI0 MpOorpamMmmMyMpyeMoro
napametpa ind.C (umeetcsi 200 rpagauuit).

B npnbop BCTpoeHa nneHovHas krnaBuaTtypa C LeCcTbio KHomkamu. Mpy HaxaTum KHOMOK 3BYYUT
curHan (noaTeepXKaeHUe), KOTOPbIN MOXHO BbIKIHOUYUTL C MOMOLLBIO NMPOrpaMMUpyemMoro napameTpa
BEEP.

KHonku, Haxopsiwmecs Ha nepegHelr naHenu npubopa, UMET Ha3HavyeHue, NpUBEeAEHHOE B
Tabnuue 3.1.
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Ta6bnuua 3.1 — HazHayeHMe KHOMOK NpuGopa

KHonku ®DyHKLUMOHaNbLHoOe Ha3HavyeHue

Pabouunin . .
pexmm’” BbiGop: nyHKTa MeHI0; kaHana perynmpoBaHus, AUCKPETHOro BXoAa
Pexwum npo-
rpammupoBa- |Bbibop nporpaMMupyembix napameTpoB U U3MEHEHNE NX 3HAYEHUI
Hust®)

PaGounii Bxoa B rmaBHOe MEHIO 1 NOCNEAYOLWNIA NEPEXOL B HYXHbIN PEXUM
peXum nporpaMMupoBaHust
p Mepexo B peXxum pefakTMpoBaHUs napameTpoB
rp?n;MMngch);l- 3anncb B NamMsATb YCTaHOBIEHHbIX 3HAYEHUI NapamMeTpoB _
st MpopomkutenbHoe HaxaThe (~3 C) U3MeHSIET MNOMNOXeHe AeCATUYHOW

TOYKM Yncna
PaBouni Bbixo4 13 pasnunyHbIX MyHKTOB MEHIO B PEXWM OCHOBHOW MHAMKaLMK
p:mz:lm Bo3Bpart B npeablayLLnii MYHKT MEHIO
C6poc aBapuiiHOW curHanusauum

Pexum npo-
rpaMMUpOBa- MpogomxuTensHoe HaxaTune (-3 C) OCYLLEeCTBASAET BbIXOA U3 pexuMa
st NporpaMMUpPOBaHUS B IMaBHOE MEHHO
Py4Hon pe-
XUM, pexum | [pu 0gHOBPEMEHHOM HaXaTuM KHOMOK MEHSIETCS 3HaYeHUe napameT-
TECTMpOBa- |pa B OnpeAeneHHbIX pexumax
HYst
Pexwum npo-
rpammupoBa- |3meHeHne gatbl n BpeMeHu
HYs1
Pa6ounii MpopomkutensHoe HaxaTue (~3 ¢) nepeBoauT NpUBop B AEXKYPHbIN
peXUM pexumM 1 o6paTHO (M3MeHsIeTCst 3HadYeHre napameTpa duty Ha npoTu-

BOMOSOXHOE)

" PaGounit pexum MHAMKALIAM - PEXUM UHAMKALIAM, B KOTOPOM OTOBPaxXaloTcs onepaTBHbIE 3Haue-
HUS UIBMEPEHHbIX BENUYUH, COCTOsIHWME 060PYAOBaHWS, peXxuM paboTbl U Bpemsi.

2 PexM NporpaMM1POBaHNE - PEXUM, NPEAHA3HAYEHHBIN ANS YCTAHOBKM 3HAYeHM NapaMeTpoB
paboTbl Npubopa, HEOOBXOAMMBIX NMPU KCNyaTaLuum, 3anucu UX B 3HeproHe3aBUCMMYL0 NaMsATb Npu-
6opa, a Takke NPOCMOTPa 3HAYEHWI NapaMeTPOB (CM. PUCYHOK 5.2).
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3.2 CTpyKkTypHasa cxema npubopa

CTpykTypHas cxema npubopa npeactaBneHa Ha pucyHke 3.2.

[padmk Temneparypsl

I—-
Top | I 06parHoi B I
To6 Tos
= 3 i

g e - |

~
|
L,
|
|

|
\ ™ K HCMONHHTENbHBIM
MEXaHHamMam

Yumusepcanshbie | Tk (X2N103K, BEHTUAATOPAM,
M3MEpHTENbHBIE BXoA 4 pene 1| | | | K3P, asapwiiHoit ciurianuaatmm)
BXOAb! | 3y

—— ——| Bx0A 5 |—-| MA-perynaTopsl

C aHanoroesim

- Bx0a 7 Yacel peansHoro __} K MCTIONHUTENLHEIM
ynpaeneHuem

BPEMEHW | MexaHn3mam
w2 -

|
c1 e o s s
[ononHuTensHsie BXOAb! _{ [~ Amckp. |
(-]
—

ANS KOHTpONS | Bxoa 1
WCNPaBHOCTH .
CHCTEMbI BRHTHIALMH =
W ANs NepexnioYeHns [ avckp. _
PEXMMOB | | exonb -
[ oo
Computer

PucyHok 3.2 — CTpykTypHasi cxema npubopa

3.3 UamepuTenbHble BXOAb!

3.3.1 YHuBepcanbHble u3mepuTeribHble BXOAbl

K yHuBepcanbHbIM n3meputenbHbIM Bxogam (Bxog 1...Bxog 7) (cM. pucyHok 3.2) nogkntoyarTcs
nepBuYHbIe Npeobpa3oBaTenu.
MepBuyHble NpeobpasoBaTenu (AaTunkn) NpeobpasoBbIBAOT dU3NYECcKne napameTpbl 06bekTa
B 3MeKTpMUYECcKMe BENUYMHBI, MOCTynatLme B Npubop Anst ux ganbHenwen obpaboTku.
B kauyecTBe BXOAHbIX AaTYMKOB Mpmbopa MoryT ObITb MCMONb30BaHbI:
— TepmonpeobpasoBaTenu ConpoTUBMNEHWS;
— Tepmonapbl (Npeobpa3oBaTeny TEPMOINEKTPUYECKME);
— aKTuBHble npeobpa3oBaTeny C BbIXOAHbIM AHANOroBbIM CUrHANoOM B BWAE MOCTOSIHHOIO
HanpsiKeHUst UNu ToKa;
—  [aTy¥KM MOMOXEHUSI UCMOMHUTEMbHBLIX MEXaHW3MOB (NepeyeHb OaTyMKoB CM. B Tabnu-
ue 2.2).

3.3.2 TepmonpeoGpazoBaTenu conpoTUBNEeHUs

TepmonpeobpasoBatenu conpotusnenns (TC) npuMeHSATCS AnA U3MepeHus TemnepaTtypbl
OKpyXXaloLlen cpefbl B MecTe yCTaHOBKW AaTtumka. MpuHUMN OeCTBUSA TakuxX OaTYvMKOB OCHOBaH Ha
CYLLIeCTBOBaHWUN Yy psifia MeTarnnos BOCMNPOM3BOANMON U CTabUIbHON 3aBUCUMOCTY aKTUBHOTO COMpO-
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3 OnucaHue pa6oTtbl npubopa

TUBMNEHUs OT TemnepaTypsbl. B kayecTBe MaTepunana Ans nsrotosneHns TC B NPOMbILLNEHHOCTU Yalle
BCEro 1cnonb3yeTcs cneunansHo obpabotaHHas MeaHas (ans aatyvkos TCM) nnu nnatuHoBas (ans
partymko TCI1) npoBonoka.

BbixogHble napameTpbl TC onpeaensoTes X HOMUHAMNbHLIMKU CTaTUHECKUMU XapaKTepUCcTUKaMm
(HCX), crtanpaptmnsoBaHHbiMn [TOCT P 50353-92. OcHoBHbIMM napameTpamum HCX asnsoTcs:
HavanbHoe conpoTuBneHne aartunka Ro, namepeHHoe npu Temnepatype 0 °C, TemnepaTypHblii Ko-
ahpmumeHT conpoTmsreHns Wigo, onpeaensiemMblii kak OTHOLLEHUE COMPOTUBMIEHUSI AaTynka, usme-
peHHoro npu Temnepatype 100 °C, k ero conpotuBneHuto, namepeHHomy npu 0 °C. B cBsA3M C Tem,
yto HCX TepmonpeobpasoBaTtenein CoOnpoTUBNEHNS — PYHKUMM HenuHelHble (ans TCM B obnactu
oTpuuateneHbIx Temnepatyp, a ans TCI1 Bo BceM TemnepaTypHOM AuanasoHe), B npubope npeay-
CMOTpeHa NuHeapusauus pesynbLTaToB U3MEPEHWA.

Bo n3bexaHue BNUSHUA CONPOTMBIEHUSI COEANHUTENBbHBLIX NMPOBOAOB Ha pe3ynbTaTbl NU3MepeHus
TemrepaTypbl, NOAKNOYEHNe AaTtymnka K npubopy crnegyeT nNpousBOAWTb MO TPEXTTPOBOAHON CXeme.
Mpu Takon cxeme K ogHoMy M3 BbiIBOAOB TC noAknovaloTCs OAHOBPEMEHHO ABa NMpoBOAa, COeanHs-
loLWMX ero ¢ NpubopoM, a K Apyromy BblBOAY — TPETUI COeAMHUTENbHbLIN NpoBoA. Anst MOnHOM Kom-
neHcauuv BMMSHUS COeAVHUTENbHbIX NMPOBOAOB HA pe3ynbTaTbl U3MEPEHUn HEOOXOAMMO, YTOObI X
conpoTuBneHns 6blny paBHbl Apyr Apyry. MNpumep cxembl nogkntoveHns TC k Bxoay 1 npubopa npea-
CTaBneH Ha pucyHke 3.3, a.

CxeMbl NMOJKMIOYEHNS K Npubopy pasnuyHbIX AaTYMKOB NpvBeAeHbl Ha pUCYHke 3.3 1 B npuro-
XeHun B.

e —_— ]
BxoA X-1 I C Bxop X-1 .
Bxopg X-2 Bxop, X-2 >
BX0A X-3 Bx0A X-3 —
B R B — ﬂ'x
a) Tepmonpeobpa3osarent 6) Tepmonapa
conpotusnenus TCM/TCIN
e | — ]
Bxop X-1 Bxop X-1
Bx0z X-2 D +@] IX BXOfL X-2 + @—I
BX0g, X-3 1 BXog, X-3 =
B) AATYMK C YHUPULIMPOBAHHBIM r) BatiuK ¢ yHUGMUMPOBAHHBIM
BbIXOAHBIM CUrHAIOM TOKa BbIXOAHBIM CUrHAIOM HanpsiXeHus

PucyHok 3.3 — CxeMbl NOAKNIOYEHUSI AaTYMKOB

B HekoTopbIX criyyasix BO3HWKaeT HeobXxoauMOocTb noaknoyeHnss TC He No TPEXNPOBOAHOM, a No
OBYXMPOBOAHON CXeMe, HanpvMep, C Lernblo UCMOMb30BaHNSA yXXe UMEKLUMXCS Ha ObbekTe NMUHUiA
CBA3MN.

11
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3.3.3 TepmoanekTpuyeckue npeobpasoBatenu

TepmoanekTpuyeckne npeobpasoatenu (Tepmonapel) Tl Takke NPUMEHSATCS ANS U3MepeHus
Temnepatypsbl. MNpyvHUMN AecTBMS Tepmonap ocHoBaH Ha addekTe 3eebeka, B COOTBETCTBUU C KOTO-
pblM HarpeBaHVe TOYKU COeQUHEHUsI ABYX Pa3HOPOAHbIX NMPOBOAHUKOB BbI3bIBAET HA MPOTUBOMNOMOX-
HbIX KOHL|aX 3TOW Lienn BO3HUKHOBEHWE aneKkTpoaBmKyLlen cunbl — TepMod[AC. BennunHa tepmo34C
M3HavyarnbHO onpeAensieTcs XMMUYEeCKUM COCTaBOM NPOBOAHUKOB M 3aBUCUT OT TemrnepaTtypbl Harpe-
Ba.

HCX Tepmonap pa3nuyHbix TMnoB ctaHaapTu3oBaHbl FTOCT P 8.585-2001. Tak kak xapakrepu-
CTUKM BCEX TepMorap B TOW UMW MHON CTEMNeHU ABMSTCA HENMUHEMHbIMU DyHKLUMSMU, B npubope
npeaycMoTpeHbl CPpEACTBa ANs NMMHeapusaummy nokasaHum.

Touka coeuHeHNs1 pPa3HOPOAHbIX NPOBOAHWMKOB Ha3blBaeTcsi paboyumMm cnaem TepmMonapsbl, a ux
KOHLbl — CBOGOAHBIMW KOHLLAMM UMM MHOFAA XonoaHbIM cnaem. Pabounii cnaid Tepmonapbl pacnona-
raetcsi B Mecte, BblOpaHHOM Ansi KOHTPOMs TemnepaTtypbl, @ CBOOOAHbIE KOHLbI MOAKIOYATCA K
namepuTensHomy npubopy. Ecnu noakntoveHne cBobOAHbIX KOHLIOB HEMOCPEACTBEHHO K KOHTaKTam
TPM133 He npencTaBnseTcs BO3MOXHbIM (Hanpumep, us-3a ux yaaneHHoCTU Apyr oT gpyra), To co-
eanHeHue TepMonapbl ¢ Npubopom HeoHX0ANMO BbIMOSHATL MPY MNOMOLLM KOMMNEHCAUMOHHbBIX TEPMO-
3MNEKTPOAHBLIX NPOBOAOB UMK kabenen, ¢ oba3aTenbHbIM CoBnioaeHNeM NOMSIPHOCTU UX BKITOYEHWS.
HeobxogmMmocTb NpMMeHeHnUst Taknx NpoBodoB obycrnoeneHa Tem, Yto 3C Tepmonapbl 3aBUCUT He
TONbKO OT TeMMnepaTypbl paboyero cnasl, Ho Takke U OT TeMrnepaTypbl ee cBOOOAHbIX KOHLOB, BEMM-
YMHY KOTOPOM KOHTPONMpYEeT BCTPOEHHbIV B Npubop AaTtuunk (pucyHok 3.4). MNpu aTom ncnonb3oBaHne
TEPMO3JNEKTPOAHLIX Kabernei No3BonsieT yBenuynTb ANIMHY NPOBOAHUKOB TEPMOMNApPbl U «NEPEHECTU»
ee cBoOOHbIE KOHLbI K KneMMHuky TPM133.

Mpumep cxembl noakntoverns Tl k Bxogy npubopa npefctaBneH Ha pucyHke 3.4.

TPM133
1
+
P
paGouwii cnai — 3
| 1
[ATHUK o

TemnepaTypbil
cB0BOAHbLIX KOHLIOB

PucyHok 3.4 — Cxema nogkntoyeHus TI

BHumanue! [ns pabotbl ¢ NpuGOpPOM MOryT ObiTb MCMOMb30BaHbl TOSLKO TEpMonapb! ¢ U305u-
POBaHHLIMU U He3aseMeHHbIMM paboynMm cnasimu, Tak Kak oTpuuaTenbHble BbIBOAbI MX CBOBOAHBIX
KOHLOB 06beauHeHbl Mexay coboi Ha Bxoge TPM133.

3.3.4 AKTUBHbIE npeoGpasoBaTenM C BbIXOA4HbIM aHanoroBbiM curHanom

AKTUBHbIE npeo6paaoBaTenv| C BbIXOAHbIM aHanoroBblM CUrHarioMm NpPUMEHAKTCA B COOTBET-
CTBMM C HasHa4vyeHnemM faTyuka Ona U3MepeHua pasnmnydHbIX d)me,mqecmx napameTposB. BbIxogHbIMK
CuUrHanamum Takmx gatymkoB MoOryTt ObITb M3MeHsIoLLeecs No J'IVIHeVIHOMy 3aKOHY Hanps>XeHue NnocTo-
AHHOIO TOKa U BennynHa camoro Toka.

[MTaHne aKkTMBHbLIX TOKOBbIX OATYMKOB AOSMKHO OCYyLLEeCTBNATLCA OT BHELUHEero 6noka nuta-

Hus 24 []3 B.

MopknioyeHne [aTYMKOB C BbIXOAHBIM CUTHaNoOM B BuAe MocTosHHoro Hanpskenus (0...1,0 B)
MOXET OCYLLECTBATLCA HEMOCPEACTBEHHO K BXoaam npubopa (pucyHok 3.3, ), a 4aT4MKOB C BbIXOA-
HbIM CUTHaNOM B BMZE TOKa — TOJbKO MOCME YCTAaHOBKMU LUYHTUPYIOLLETo pe3ncTopa ConpoTUBIIEHNEM
100 Om (nmorpewHocTb He 6onee 0,1 %). B kayecTBe LIyHTa peKOMeHOYeTCst UCMOMb30BaTh BbICOKO-
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3 OnucaHue pa6oTtbl npubopa

CcTabunbHble PE3nCTOPbl C MUHUMAMbHBIM 3HAYeHNeM TeMnepaTypHOro KoadduumeHTa conpoTusne-
Hus1, Hanpumep C2-29B.

Mp1mep cxembl NOAKMIOYEHNS aKTUBHOIO AaTyMka C TOKOBbIM BbIXOAOM K Bxogy npubopa npea-
cTaBneH Ha pucyHke 3.5.

TPM133
1

= 2
®rul3

PucyHok 3.5 — Cxema noakniovYeHUA gaTymKka ¢ TOKOBbIM BbIXOAOM

BHumaHume! [Npu ncnonb3oBaHMM aKTUBHBIX AaTYMKOB CrieAyeT UMETb B BUAY, YTO K MUHYCOBbIEY
BbIBOJbI MX BbIXOAHbIX curHanoB B TPM133 o6beanHeHbl Mexay coboi.
ToK B Lieny BCTPOEHHOIO UCTOYHUKA HanpskeHus 24 B He gomkeH npesbiwatb 180 MA.

3.3.5 JaTymKn NonoxeHus

[aTtynkn nonoxeHusi npegHa3HayeHbl AN onpedeneHns TEeKyLLEero NonoXeHus (CTeneHn oTKpbl-
TUSI UMK 3aKPbITUS) 3aNOPHO-PETYNNPYIOLLMX KranaHoB, 3aABUXKEK U T.M. NPU PEryrnmpoBaHUN TEXHO-
TIOrMYeCcKNX NapameTpoB CUCTEMbI MPUTOYHON BEHTUNSALMN.

HanGonee 4acto NpMMEHSIIOTCA AAaTYUKU MONOXKEHUA pe3nucTUBHOro tTuna. B patumkax sTtoro
TUMNa B Ka4eCTBE YyBCTBUTENbHOIO 3MeMeHTa UCMOMb3yeTCsl PE3UCTOP NEPEMEHHOIO CONMPOTUBIEHMS,
OBWXKOK KOTOPOro MeXaHW4eCcK/ CBA3aH C perynupyoLLei 4acTbio UCMOMHUTENBHOTO MexaHu3mMa.
Mpumep cxembl NOAKIIOYEHMS PE3NCTMBHOTO AaTynka k Bxoay 6 npubopa npeacraBneH Ha pUcyH-
ke 3.6.

Harumnk :3
MONOXeHus
48

PucyHok 3.6 — Cxema noaknio4eHUA pe3MCTUBHOIO AaTynka nonoxeHus

Haxogat npumeHeHve n paTyvku, doopMupyroliMe BbIXOAHOW CUTrHanm B BuAe JNMHENHO-
W3MEHSOLLErocs Toka, BEMMYMHa KOTOPOro 3aBUCUT OT MONOXEHWSI UCMOMHUTENBHOIO MEXaHU3mMa B
OaHHbI MOMEHT.

Mpu6op cnocobeH obpabaTbiBaTh CUrHamMbI AAaTYMKOB C TOKOBbIM BbixogoM 0...5 MA, 0...20 MA n
4...20 MA. MNogknoveHre gaTymkoB aToro Tuna kK TPM133 aHanornyHo nNoaKmoYEHU0 akTUBHBIX Npe-
obpa3soBaTernel C TOKOBbIM BbIXOAoM (cM. M. 3.3.4).

BHumaHume! Mpy ucnonb3oBaHWM AaTYMKOB NOMOXEHWS noboro Tuna formkHa 6biTe NpoBeaeHa
COBMECTHas I0CTUPOBKa CUCTEMbI «AaTyMK — Npubop». MopsaoK CTUPOBKM NPUBEAEH B MPUIIOXKE-
Hun T

3.3.6 PaboTa ¢ gatTymkamMum pasnuyHbIX TUMOB

Mpu6op MoxeT ObITb MCMONb30BaH OAHOBPEMEHHO Ans paboThl C pasfMyHbIMU TUNaMU AaTym-
KOB — TepMonpeo6pasoBaTensiMM CONPOTUBNEHNS, TepMonapamu 1 T.n. Mpy 3TOM HECYLLECTBEHHO, K
KakoMy M3 BXoAoOB npubopa GyaeT noAknioyeH AaTyvK TOro UM MHOFO TWUMa, Tak kak BCe BXOAb! Npu-
6opa naeHTU4YHbI (kpome Bxopa 7*).
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3 OnucaHue pa6oTtbl npubopa

MpumeyaHue - * Bxog 7 uMeeT BCTPOEHHbIN LYHTUPYOLWMiA pesncTtop Ry = 100 Om (0,1 %).

Mocne nopknioyeHus AaTtyvMkaMm NprcBaunBaloOTCs NOPSAKOBbIE HOMEpa Tex BXOAOB npubopa, ¢
KOTOpbIMU OHW coeaunHeHbl (Bxoay 1 cootBeTcTBYeT AaTumnk Ne 1, Bxoay 2 — gatumk Ne 2 u 1.4.). Mpu
OTCYTCTBUM NOAKIIOYEHHOrO KO BXOAY AaTynka Heo6XoAnMO yCTaHOBUTL 3HaveHne «[laTumk He nopa-
KIOYeH» B NporpaMMypyemMomM napameTpe in-t, onpegensiowiem ero Tun (cMm. npun. B).

3.4 JononHuTenbHble BXOA4bl

[ns KOHTPONSI COCTOSIHWUSA BHELLHEro 060pyAoBaHNsa U AMarHOCTUKN paboTocnocoBHOCTHN cucTe-
Mbl NPeAyCMOTpPEHbI WecTb ANcKpeTHbIX Bxogos (C1...C6) (cM. pucyHok 3.2), npeaHasHayYeHHbIX Ans
NMOAKMHOYEHUST KOHTAKTHBIX 4ATYMKOB:

— C1 — kommyTupyloLLee YCTPOMCTBO ANSA AUCTaHLMOHHOIO NepeBOAa CUCTEMbI B OEXYPHbIN

pexuMm;

— C2 — paTyuK KOHTPOIsi HEUCNPaBHOCTU NPUTOYHOIO BEHTUINSITOPA MO NOTOKY BO3AYXa;

— C3 — paTumka KOHTPOMs 3acopeHus hunbTpa NPUTOYHOTO (BLITSXXHOIO) BEHTUNATOPA;

—  C4 — paTuyuK BKITHOYEHUS pexrma 3aLuThbl Karopudepa oT 3aMmep3aHust;

—  C5 — paTuuk noxapHoW curHanusaumu;

— C6 — gaTymK KOHTPOSSt HEUCMPaBHOCTU BbITSXKHOMO BEHTUNATOPA.

3TN curHanbl hopMUPYOTCA B pesyrbTate 3aMblkaHUs (pa3MblKaHKs) BHELLHUX KOHTaKTOB, YTO
yCTaHaBnuBaeTCsi NoNb3oBaTeneM Npu HacTpolike npubopa Ha obbekTe.

Tpebyeman 3agepxkka peakumm npubopa npu MoflyYeHUM TakUX CUrHarnoB ycTaHaBrMBaeTCsl
nonb3oBaTteneMm MHAMBMAyanbHO AN Kaxgoro Bxoda, cM. napametpbl PAU.O u PAU.1, npunoxe-
Hue b.

3.5 UucppoBon hunbtp

3.5.1 Ons ocnabneHusi BNUSIHAS BHELLHUX UMMNYTIbCHBLIX NMOMEX Ha 3KCMiyaTauMOHHbIE XapakTe-
pucTuku npubopa B nporpammy ero paboTel BBegeHa undpoBas unbTpauusi pesynbTaTtoB nsmepe-
HUI. PUNbTpaums OCYLLECTBISETCA HE3ABUCUMO ANS KaXAO0ro KaHana u3MepeHns BXOAHbIX napameT-
pOB 1 NPOBOAMUTCA B ABa 3Tana.

3.5.2 Ha nepBom 3Tane cunbTpauum n3 TEKYLLMX N3MEPEHWIN BXOAHbIX NapamMeTpoB OT(WIb-

TPOBbLIBAIOTCA 3HAYEHMS, UMEIOLLME ABHO BbIPAXEHHbIE «NPOBarbl» UMK «BbIGPOCHI».
[nsa atoro B npubope oCyLLEeCTBMNAETCS HEMNPEPLIBHOE BbIYMCIIEHNE PA3HOCTM MeXay pesynbTatamu
OBYX NOCNEAHNX U3MEPEHWIN OJHOIO 1 TOTO K& BXOAHOrO MapameTpa, BbIMOMHEHHbIX B COCEAHUX LNK-
nax onpoca, U CpaBHEHUe ee C 3afaHHbIM npeaenbHbIM OTKNOHeHWeM. Ecnu BbluMCcreHHas pa3HoCTb
npeBbILAET 3aaHHbI Npeaen, To pe3ynbTaT, NonyYeHHbI B NOCNEAHEM LMKIE onpoca, cyYMTaeTcs
HEe[0CTOBEPHbIM, AanbHenwas obpaboTka ero npuocTaHaBNMBAETCs M NPOU3BOAUTCH MOBTOPHOE
n3mepeHve. Ecnu HegocToBepHbIN pe3ynbTaT Obin Bbi3BaH BO3AEVCTBMEM MOMEXM, TO MOBTOPHOE
n3MepeHve NoaTBEPAUT STOT hakT U NOXHOE 3HAYEHUE aHHynupyeTcsi. Takon anroputm obpaboTku
pes3ynbTaToB U3MEPEHWI MO3BONSET 3alnTUTb NPubop OT BO3AENCTBUS €OMHWUYHBIX MMMYIbCHBIX 1
KOMMYTaLMOHHbIX MOMEX, BO3HUKAIOLLMX Ha NPOM3BOACTBE Npu paboTe cunoBoro o6opyaoBaHus.

BenuunHa npefnenbHOro OTKIOHEHWST pe3ynbTaToB [ABYX COCEAHMX U3MEpeHWI 3aaaeTcst Norb-
3oBaTteneM B napametpe «[llonoca duneTpay in.FG nHanBnayanbHO ANst KaXOoro AaTyvka B eguHU-
Liax nu3mepsieMbIX UMU (OU3NYECKMX BENUYMUH.

B obwem cnyvae npu Beibope «[Monockl unbTpa» cnegyetr UMeTb B BUAY, YTO YEM MEHbLUE ee
3aaHHOe 3HayeHune, TeMm fy4ylle MOMeXOo3alMLLEHHOCTb U3MEPUTENBHOIO KaHana, HoO Npu 3ToMm (M3-
32 BO3MOXHbIX MOBTOPHbIX U3MEPEHWI) Xyxe peakums npubopa Ha BeiCTpoe hakTuyeckoe nsmeHeHne
BXOOHOro napameTpa. Bo nsbexaHve NoBTOPHbIX M3MepeHUin Npu 3agaHumn «lonockl unbTpa» Ans
KOHKPETHOro AaTtyvka crnedyeT pyKOBOACTBOBATLCA MAKCHMaIlbHOW CKOPOCTLIO M3MEHEHUS KOHTPONu-
pyeMoro um napameTpa npu SKChryatauuu, a TakKe YCTaHOBIEHHOW ANt HEro MnepuoaMYHOCTBIO
onpoca.

Mpy HeobXxoaMMOCTU AaHHbIA PUNBLTP MOXET ObiTb OTKMIOYEH ycTaHOBKOW B napameTpe in.FG
3Ha4veHus «O».
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3 OnucaHue pa6oTtbl npubopa

3.5.3 Ha BTOpOM 3Tane dunbTpaumm OCyLLEeCTBNSETCA CrraxvBaHue (AemMndupoBaHune) nony-
YeHHbIX B M. 3.5.2 pe3ynbTaToB M3MEPEHMUI B Cry4ae Ux BO3MOXHOM OCTaTOYHOM hryKTyaumu.

MepepatoyHas dyHKUMSA 3BEHa, OCYLLECTBMSIOLLEro npeobpasoBaHWe BXOAHOTO CUrHana Ha
3TOM 3Tane unbTpaummn, No CBOMM MapameTpam COOTBETCTBYeT (UNbTPY HWU3KMX YacTOT MepBoro
nopsigka C MOCTOSAHHOW BpemeHu t. [pyu NOCTyNneHWn Ha BXOA Takoro chunbTpa ckavykoobpasHoro
CUrHana ero BbIXOAHOW CUrHamn Yyepes Bpems, paBHoe t, M3MeHWUTCs Ha BenuunHy 0,64 oT amnnutyael
cKaJka; Yyepes BpeMsi, paBHoe 2t, — Ha BenuuuHy 0,88; yepes Bpemsi, paBHoe 3t, — Ha BenuynHy 0,95 n
T.[. NO 3KCMOHEHLMANbHOMY 3aKOHY.

«lMocTosiHHas BpeMeHu unbTpa» 3afgaeTcs nonb3oBaTefieM B CeKyHAax WHAMBUAYanbHO ANs
KaXKgoro kaHana npu yctaHoske napametpa in.FD. Npu 3agaHuu napametpa in.FD cneagyet umeTtsb B
BMAY, YTO YBENMYEHNe ero 3HayeHus yny4yaeT noMexo3allyLLeHHOCTb kKaHana u3amepeHusi, Ho OQHO-
BPEMEHHO YBENWYMBAET €ro MHepLMOHHOCTb. Peakums npubopa Ha GbICTpble M3MEHEHUsI BXOOHON
BENUYMHbI 3aMenAeTcs.

Mpn HeobxoAMMOCTU AaHHbIM UNBTP MOXET OblTb OTKMIOYEH YCTaHOBKOW B napametpe in.FD
3Ha4eHus 0.

BpemeHHble anarpammbl paboTbl LMdpoBbIX PUNbTPOB NpeacTaBneHbl Ha pucyHke 3.7.

Tdpakr | Tazm.4
- " Tzapanmoe
3HaveHwe in.FG
a) KOHTPONMpYEMan Temneparypa . B) BKMIOYEH duneTp in.FG 1
Tuam. | Tuam. 4
6) bMUNbTPLI OTKNIOYEHBI L r) ekmoveH punetp in.FG v in.Fd 1

PucyHok 3.7 — BpemeHHble anarpaMmmbl paboTbl
uncdpoBbix PUNBLTPOB NOKazaHUMN AaTyuMkKa

3.6 Koppekuusa namepeHumn

3.6.1 na ycTpaHeHus HayanbHOW MOrpeLHoCTM npeobpa3oBaHUsi BXOAHbLIX CWUrHamoB U Mo-
rPELUHOCTEN, BHOCUMbIX COEAMHUTENbHLIMU MPOBOAAMM, M3MEPEHHOE MPUGOPOM 3HaYeHue MOXET
OblTb OTKOPPEKTMPOBAHO B COOTBETCTBMW C 3afaHHbIMU MOMb30BATENEM KOPPEKTUPYIOLWMMK napa-
MeTpamMu.

B npubope Ans kaxaoro kaHana MamMepeHusi NpeaycMoTpeHbl ABa KOPPEKTMPYIOLLMX napaMeTpa,
C NMOMOLLbIO KOTOPbLIX MOXHO OCYLLECTBISATL CABUI U U3MEHEHWEe HaKIoHa M3MepUTENbHON XapakTe-
puCTMKM faTynka. Koppekums nokasaHuii OCYLLECTBMNSIETCS HE3aBUCUMO ANSl KaXAOro KaHana KoH-
Tpons TeMnepaTypbl.

OTKOPPEKTUPOBAHHbIE 3HAYEHUS KOHTPONUPYEMbIX NPUGOPOM TemnepaTyp BbIBOAATCS HA UHAM-
KaTop nNpubopa v UCNosnb3yHTCs AN perynnpoBaHusi napaMeTpoB CUCTEMBI.

3.6.2 Koppekumsa «CaBUr XapakTepUCTUKM» CITYXXUT AN YCTPaHEHNS! BITUSIHWS HAYanbHOW no-
rPELLHOCTY NepBMYHOrO NpeobpasoBaTens (Hanpumep, 3HadeHus Ry y TepmonpeobpasoBaTteneii co-
NPOTUBNEHUSA) U OCYLLECTBNSIETCS NyTEM anrebpanyeckoro CyMMUPOBaHWS BbIYUCIIEHHBLIX NPUGOPOM
3HaAYEHNI C KOPPEKTMPYIOLLMM 3HAYEHMEM ANs AaHHOro aaTtymka. KoppekTupyiollee 3HadyeHue 3aga-
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3 OnucaHue pa6oTtbl npubopa

eTcsa nonb3oBartenemM B napamMeTpe in.SH B Tex xe eaMHMUax namMepeHus, 4To n nsmepsemMbii ousm-

Yeckun napameTp.
MNpumeyanue - lMpu paboTe ¢ nNNaTMHOBLIMKM TepmonpeobpasoBaTensMn COMNPOTUBMEHNA Ha

3Ha4YeHne caBura HaknagbiBaeTCA TakKkKe KoppeKuua HennHenHoctn HCX paTtymka, 3anoxeHHas B

nporpaMmme 06paboTku U3MEPEHUIA.
[Mpumep caBura n3amepuTenbHOW XapakTepucTmkn rpadpnyeckn npeacTaBneH Ha pucyHke 3.8.

TuHa, il

/I/\
100 Ges koppekumm / //
B0 \ \

& 60 /D' C KOppeKLmein
T W,
il 40 %
% 7,/ Tunn=Tuowsin SH
= 20 / /
d
', L L ¥ L L L * T * * 0
/7770 20 4 e0 so 100 Tv3MC

PucyHok 3.8 — Koppekuus «caBUr xapakTepucTuknu»

3.6.3 Koppekuus «HaknoH xapakTepucTUKU» 1UCNONb3yeTcs AN KOMNEeHCaLmMn NnorpeLLuHocTe
camux AaTYMKOB (Hampumep, NpW OTKMOHEHWM Y TepMonpeobpa3oBaTenelt ConpoTUBIIEHNS napameT-
pa Wig OT CTaHOAPTHOrO 3HAYEHWs) UMK NOrPELLUHOCTEN, CBA3AHHLIX C Pasbpocom ConpoTUBREHUN
LUYHTUPYIOLLMX Pe3ncTopoB (Npu paboTe ¢ npeobpa3oBaTensMu, BbIXOAHBIM CUTHANOM KOTOPbIX SB-
NseTCs TOK)M OCYLLUECTBASAETCS NyTEM YMHOXEHUS OTKOPPEKTUPOBaHHOM Mo M. 3.6.2 u3mepeHHon Be-
TNINYMHBI Ha MONPaBOYHbIN KOIPPUUMEHT O, 3HAYEHUE KOTOpOro 3afjaeTcs nonb3oBaTeneMm B napa-
MeTpe in.SL ans kaxgoro AaTymka B Ge3pasmepHbix eauHuuax B ananasoHe 0,900...1,100; nepen
yCTaHOBKON MOXET BbITb onpeaeneHo no dopmyne

o= nq:axrl Moz,

['ne: Ol — 3Ha4YeHne NonpaBoOYHOrO KO3hULMEHTA;
Mgpae — hakTUHECKOE 3HAYEHNE KOHTPONIMPYEMOro BXOAHOIO NapameTpa;
Myaw — M3MEpeHHOe NpMBopoM 3Ha4eHne napameTpa.
MpuMep M3MEHEHUs HaKNoHa W3MEPUTENIbHOW XapaKTepUCTUKW rpadvyecku NpPefcTaBreH Ha

pucyHke 3.9.

OnpepennTe HEOOXOAMMOCTb BBEAEHUSI NMOMNPaBOYHOrO KOIPULMEHTa MOXHO, N3MEpPUB Mak-
cumanbHoe unu 6nmnskoe K HeMy 3HadeHve napameTpa, rAe OTKIIOHEHME HaKMoHa U3MepUTeNbHON
XapaKkTepucTuku Hanbonee 3aMmeTHO.
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3 OnucaHue pa6oTtbl npubopa

TwHA, %c \ ’

Ge3 KoppekuMn V4

100 T

80 1

€ Koppekuueit
40 1t TuHa=Tiam * in.SL

20

;020 40 60 80 100

PucyHok 3.9 — Koppekuus «HaknoH XxapakTepuCcTUKU»

Tuam, o]

BHumaHue! 3apaHve KOPpPekTUPYIOLMX 3HAYEHWI, OTNNYAOLMXCA OT 3aBOACKMX YCTaHOBOK
(in.SH = 000.0 1 in.SL = 1.000), n3meHsleT cTaHAaPTHbIE METPONIOMMYECKME XapaKTEPUCTMKM Npubopa
N [OMKHO MPOU3BOAUTLCA TOMBKO B TEXHWYECKN OBOCHOBAHHBLIX Cryyasx KBanMuLMPOBaHHLIMU
cneuvanucTamu.

MonyyeHHasi nocne unbTpaLum 1 KOppekumn pesynbTupytolas nHhopmaumsi 06 n3MepeHHbIX
3HaYeHVAX BXOAHbIX NapamMeTpoB NocTyrnaeT Ans AanbHelwen obpaboTkn Ha BelYMcnMTENn npubopa.

3.7 PerynaTtopsbl

Perynatop — 3T0 nporpamMHbIii MOZAyNnb, OTBEYAIOLWMIA 3a NoaaepXaHne BXOAHOW BENUYMHbI Ha
3aaHHOM YpOBHE, Ha3blBaeMOW YCTaBKOW.

Perynatop cpaBHVBaeT 3HayeHue, npullejllee co BXOAA, C YCTaBKoW W BbipabaTbiBaeT BbIXOA-
HOW curHan, HanpasIeHHbIi Ha YMeHbLUEHNe X paccornacoBaHus. BeixogHow curHan perynstopa B
TPM133 noctynaeT Ha BbIXOAHOW 3fEMEHT, C MOMOLLbIO KOTOPOro OCYLLEeCTBRsSeTCs ynpasrieHue
McnonHWUTenbHbIM MeXaHN3MOM.

inqa kaxgoro Perynatopa 3agatoTcs cneayoLye napameTpsi:

—  pexum pabotsl (ML unu ABYXNO3UUMOHHBIN PEFYnsTOp);

—  30Ha HEeYyBCTBUTENBLHOCTY;

— ana NO-perynatopa — napameTpbl [MU-perynnpoBaHusi 1 aBTOHaACTPONKY;

3.7.1 Pexumbl paboTbl perynsitropa

B TPM133-01 perynsatop pabotaet B pexume MNAO-perynupoBaHums.

Pexwum paboTbl perynsatopa 3agaetcs napameTpom rEG.t.

3.7.1.1 NA-perynupoBaHue

MO-perynatop  (MponopumnoHanbHo-UHTerpanbHo-AuddepeHunanbHeIl - perynsaTop) Bblaaet
aHarnoroBoe 3HaYeHne BbIXOAHOW MOLLHOCTW, HanpaBneHHOe Ha YMeHbLUEHWE OTKIOHEHWS TeKyLLero
3HaYeHVsa perynnupyemMon BenuUYnHbl OT YCTaBKu.

Mpn ynpaBnenun MM Tuna «HarpeBaTenb» 3Ha4YeHUe BbIXOAHON MOLLHOCTW HaxoAWTCH B Anana-
30He oT «0» go «1» (unm ot 0 go 100 %).

Mpn pabote ¢ B3 Tvna LIAT BbixogHast MOLLHOCTb Npeobpa3syeTcs B NPOMOPLMOHanbHbIN el TOK
VNW HanpsxeHue.

Mpun pabote ¢ B3O anckpeTHoro Tvna BbixogHas molHocTb MU-perynatopa npeobpasyetcs B
curHanbl «bonbLue», «MEHbLLE», «CTOM» AN YyNpaBneHns Tpexno3nuuoHHsiM MIM (cm. n. 3.9).

MNO-perynupoBaHve siBNsieTca Havbonee TOYHbIM METOLAOM MOALEPXKAHWUS KOHTPONMpyemomn
BenuyuHbl. OgHako ans addpekTnBHom paboTtel MU-perynstopa Heobxoanmo onpeaenvTb U 3agatb
NS KOHKPETHOro obbekTa perynmpoBaHns psig koadduumMeHToB.

17



3 OnucaHue pa6oTtbl npubopa

3apaya onpegenexns koadduumeHToB MUN[-perynatopa AOBONbHO CIOXHA, W, Kak npaBumno,
BbIMOSHAETCA OMbITHLIM creuuannucTomM, Ho B TPM133 oHa MoxeT ObiTb BbINOMHEHa B aBToMaTtuye-
CKOM peXume.

MpuHumn paboTbl 1 napameTpbl MNNO-perynsaTopa npuBeaeHsl B npunoxexHun E.

3.7.2 30Ha He4YyBCTBUTENBLHOCTH

30Ha He4yBCTBUTENbHOCTU 3a4aeTCA ANIS UCKIIOYEHUS HEHYXHbIX cpabaTbiBaHui perynstopa
npy HebomnbLLUOM OTKMOHEHUM TemnepaTypbl OT ycTaBku. [Npubop OyneT BbliaaBaTh YnpaBrstoLWWn
CUrHan ToMbKO Mocne TOoro, kak TemnepaTypa BbIAeT U3 3TOW 30HbI.

3HaveHne 30HblI HeYyBCTBUTENBHOCTM 3adaeTcs napameTpom db B egnHuuax perynupyemon se-
TINYUHBI.

3.7.3 OrpaHuyeHue gnanasoHa U CKOPOCTU U3MEHEeHUs BbIXOAHON MOLWHOCTMY perynsartopa
(Tonbko ansa NUO-perynaTopa)

3HayeHus BbIxogHon MolyHocTu MU-perynatopa HaxogsaTcsa B AnanasoHe oT «0» Ao «1» (unn
oT 0 go 100 %). B HekoTopbIX cry4asx BO3HWKAET HEOBXOAMMOCTb OFpaHUYEHNST BbIXOAHOW MOLLHO-
CTW CBEPXY UMW CHU3Y.

OrpaHuyeHve OmanasoHa BbIXOOAHOM MOLLHOCTM perynsitopa 3ajaeTcs ABYyMsi MapamMeTpamu:
MakcumMarnbHoe 3HadeHne P.UPr n muHuMansHoe P.min. 3Tn napameTpbl 3a4aloTcsi B MPOLIEHTaXxX OT
MaKCUMaribHOW MOLLHOCTM, KOTOPYIO MOXHO NoAaTb Ha UCNOMHUTENbHBI MexaHn3M. Ecnu perynstop
BblJAeT 3HaYeHVe MOLLHOCTM, Haxoaslleecs 3a npeJenamMmu 3afaHHOro ananasoHa, To OHO MpUHMMa-
eTcsa paBHbIM P.UPr unun P.min cOOTBETCTBEHHO.

OrpaHuyeHne CKOpOCTM POCTa BbIXOAHOW MOLLHOCTU perynstopa Heobxoaumo ans 6e3ypapHoro
BKITHOYEHNSA UCTONMHUTENBHOIO MexaHuama. MakcumarnbHas CKOpOCTb M3MEHEHUsI BbIXOOHOW MOLLHO-
cTu 3agaetcsa napameTpom P.rES B %/MuH.

3.8 BbIXxogHble 3neMeHTbl

TPM133 nmeeT HeCKonbKO BbIXOAHbLIX 3MIEMEHTOB, OAHAKO BbIXOAHOW CUrHamn (BbIXO4HAst MOLL-
HOCTb) OT perynsitopa He cpasy MOAaeTCsl Ha HUX, a NPOXOAMUT Yepe3 psifi NporpaMMHbIX Grokos,
OCYyLLIeCTBNSOWMX ero npeobpasoBaHne. ITn onepaumum HeOOXOAUMbI ANS YNPaBreHUst CIIOXHbIMW
MCNOMHUTENbHLIMU  MexaHuamamu (MM):  3agBmkkamu, cCUCTEMaMW  HarpeBaTenb-XONOAUIbHUK,
YyCTPOMCTBaMM C aHaroroBbIM ynpaBreHMeM U ApyrMMu. Tun BbIXOOHOMO YCTPOWCTBA onpenensieTcs
napametpom SE.P (Tvn ucnonHWTensHOro MexaHmama).

Mpwu ucnone3osaHum UM ¢ aHanorosbiM yrnpaeneHunem 4..20MA vnu 0...10B (Hanpumep anekTpo-
NMHEBMOMO3ULIMOHEpPbI), Heobxoaumo napametpom SE.P onpegenutb Tun MM kak AByXMO3WLMOHHBIN
(2.PoS).

Mpu ucnonb3oBaHun MM ¢ ynpaBneHvem «bonblue», «MeHbLUE» (Hanpumep 3reKTpoMexaHuye-
ckuii K3P), Heobxoaumo napameTtpom SE.P onpepenutb Tvn VIM kak Tpexno3vnumnoHHbin (3.PoS).

B 6a3oBon MoandmKaLmMmn BbIXOAHBIE ANIEMEHTbI UMEIOT CriefytoLlee Ha3HavyeHve:

- P1 — ynpaBneHue Bo3ayLIHON 3aCMOHKON HapY>XHOro Bo3dyxa U MPUTOYHLIM BEHTUMSTOPOM

(3acnoHka anekTpuyeckn cOrnoknpoBaHa ¢ COOTBETCTBYHOLLUM BEHTUIISITOPOM);
- P2-P3 vnu UAIM1 — ynpaBneHve 3anopHO-perynupyoLwwmmM KnanaHoM TennoHOCUTENS;
— P4 — BknoveHWe aBapuiHOTO BHELLHEro cUurHanusartopa.

3.9 YnpaBneHue Tpex no3auumnoHHbim UM

Mpn6op TPM133-01 MOXeT ynpaBnsiTb TPEXNO3ULMOHHBIM UCMOSTHUTENbHLIM MeXaHU3MoM (3a-
[ABVDKKOW) MPY MOMOLLM CUTHANOB TPeX TUNOB: «bornbluey», «<MeHbLUe», «cTon». [ns ynpaBneHus Takum
MM ncnonbaytotes BO Ne2 n B3 Ne3.

Cxembl nogkrntoydeHns M k BeixoaHbIM anemeHTam npubopa AaHbl B NpunoxeHun B.

TPM133 MoXeT ynpaBnsitb Tpex No3uumoHHbIM VIM ¢ gaTynkoM nonoxeHust unm 6e3 Hero.
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3 OnucaHue pa6oTtbl npubopa

TPM133 moxeT paboTaTtb ¢ gatyukamu nonoxexHuss UM gByx TUMOB: pe3NCTUBHBLIMU WU TOKO-
BbIMU.

B koHdurypaumm npubopa TPM133-01 gatumk nonoxeHuns MM moxeT BbiTb noakmntodeH ko Bxo-
oy npubopa Ne6.

Mpu paboTe 6e3 gaTunka nonoxeHus MM, nonoxexune VIM BbluncnsieTcst npubopom no matema-
Tudeckor mopenu. Ans Toro, 4tobbl MaTemaTudeckass Mmogernb bonee 6nM3ko cooTBeTCTBOBaNa pe-
anbHOCTK, HEOBXOAMMO KaK MOXHO TOYHee 3afaTb napaMeTpbl peansHoro AM:

— nonHoe Bpems xoga VIM (napameTp tP.H);

— HavanbHoe nonoxexve VIM (napametp LSP);

— BpeMmsi Bbibopku nodpTa (napameTp tFP).

Mpnbop no aTM AaHHLIM BbIYUCNSIET TeKyLlee NonoXeHue 3aABvKKK B Mobo MOMEHT Bpeme-
HW.

MpuMeyaHune. HeToyHOE COOTBETCTBME MaTeEMaTUYECKOW MOAENW U peanbHON 3afBUXKKY, a Tak-
e HeTOYHOe 3afaHne HavanbHOro MOSIOKeHWsT MOXET NPUBECTM K HAKOMMEHWIO paccornacosaHus. B
pe3ynbTaTe 3TOro B KpalHUX NOMOXEHUSIX MOXeT OblTb NOAAH CUrHamM Ha OTKPbITUE UMW Ha 3aKpbITue,
Korga peanbHasi 3afiBVKKa YK€ MONHOCTbIO OTKPbITA UMM 3akpbiTa. OTO MOXET MoBfeyb 3a cobon
nosniomMky 06opyAoBaHuWs, MO3TOMY He AONyckaeTcs Ucnonb3oBaHWe 3aaBukek 6e3 aaTyvka nonoxe-
Hus 6e3 KoHLUeBbIX Bblkniovatenen. CnegyeT yunTbiBaTb, YTO ynpaBneHue 3aaswxkon 6e3 aaTtyvka
MOSIOXKEHNsI MeHee TOYHO M NPUBOAUT K HAKOMMEHWIO OLIMOKN.

3.10 UHTepdheric cBA3Mn

B npubope TPM133 ycraHoBneH moaynb MHTepdenca RS-485 ans opraHnsaummn paboTtbl npu-
6opa no ctaHgapTHomy npoTokony OBEH, koTopbliii NO3BONSIET:

— nporpamMmMupoBaTb NpUBop C KOMMbIOTEPa C MOMOLLbIO NPOrpaMMbl-KOHUIypaTopa;

—  CuUMTbIBaTb M3MepsieMble BEMUUMHBI M3 Npubopa B KOMMbIOTEP.

Yepes nopt RS-485 Bo3amoxHa nepegava 3Ha4YeHWU KOHUIrypaLMOHHbIX napameTpoB, ONpocC U
avcneTyepusaums onepaTuBHbIX NapameTpoB.

KoHdpurypauunoHHble napameTpbl — 3TO NapameTpbl, onpeaensiolime HacTporiky npubopa. B
KOHCPMrypaLMOHHbIX NapameTpax HacTpavBaeTcsi CTpykTypa npubopa, paboTta BXOLOB U BbIXOAOB
npubopa, HaCcTPorKN perynsTopoB 1 T.4. KoHdurypaumoHHele napameTpbl COXPaHSAIOTCA B SHEProHe-
3aBUCKHMOW NamsAT npubopa.

OnepaTvMBHble NapamMeTpbl — 3TO NapameTpbl, OTpaxarlune Tekylee COCTosIHME perynupye-
MOW cucTeMbl. B onepaTuBHbIX NapameTpax MOryT nepefaBaTbCsi 3HaUYEeHUs!, U3MEPEHHbIe AaTyYMKaMm
1 onpeferneHHble BbIYUCIUTENSMW, 3HAYEHWUS MOLLHOCTMW C PETYNIATOPOB, COCTOSIHWUS OGBEKTOB U T.A.
OnepaTvBHblE MapamMeTpbl MOTYT CuuTbIBaTbCA W perncTpupoBaTbes Ha [MK (4epes apantep OBEH
AC3-M nn6o AC4) unu Ha gpyrux npubopax, coeanHeHHbIX B ceTb RS-485 Bmecte ¢ TPM133, 6naro-
naps yemy nmeeTcs BO3MOXHOCTb nogkntoyeHmss k SCADA-cucteme OWEN OPM1.

Ona 3awmtel nNpnbopa OT HECaHKUMOHMPOBAHHOIO M3MEHeHWs pabounx napameTpoB B HeM
npegycmoTpeHa GnoknpoBka 3anncmn 3agaHHbIX 3HaYEHUIA.
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4 dyHKUMoHanbHasa cxema npubopa

4  ®dyHKUMOHaNbHasA cxema

4.1 dyHKUMOHaNbHasA cxema paboTbl npubdopa

dyHKUMOHANbHasA cxeMa paboTbl NpMbopa B COCTaBe CUCTEMbl BEHTUNSLMU NPUBEAEHA Ha pu-
cyHke 4.1. Cxema onpeaensieT pyHKUMOHanNbHY KOHMUIypaumio CUCTEMbI U COOTBETCTBYET KOH(M-
rypaumu npmbopa TPM133-x-01 (cm. BBegeHue).
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PucyHok 4.1 — ®yHKUMOHanNbHasA cxema npubopa B cucteMe BEHTUNALUMU
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4 dyHKUMoHanbHasa cxema npubopa

4.2 bnok-cxema paboTtbl npubopa

Brok-cxema paboTbl npubopa npvBeaeHa Ha pucyHke 4.2. Ha Hell oToGpaxeHbl CBA3M OCHOBHbIX
hYHKLMOHAIBHBIX Y3M0B 1 NOACUCTEM NpuGopa 1 NpYMeHEHbI CrieyloLne COKpaLLeHs:

O
!
|
%
AN
|

U3M — nameputenb — 6nok obpaboTku 1 npeobpaszoBaHVa MHGOPMaLMK, NOCTynatoLen oT
naryuka;

PID — nponopuuoHanbHo-uHTerpansHo-auddepeHLmanbHblil perynsatop, obecneunsaroLLmnii
perynupoBaHue no 3agaHHoW ycTaBke unu rpaduky;

MM — 6nok npeobpa3oBaHnsa ynpaBnsioLero curHana Ansg nogayn Ha UCMONHUTENbHBIA Me-
XaHU3Mm;

MNMC — npeobpasoBaTtenb curHana, No3BONALLMIA NOAKMOYNTL pasnnyHble VIM;

MC — MawwmHa CoCTosiHWSA, yNpaBnseT forMkow npnbopa, nepesBoauTt npubop B onpeaenéx-
HOE COCTOSsIHWE B 3aBUCMMOCTM OT BHELLHMX (haKTOpPOB;

Pene — ANCKPETHBIA UCNOSNHUTENBHBLIA MEXaHU3M;

LA — aHanoroBbI UCMNOMHUTENbHbIA MEXAHU3M;

YPB - yacbl peanbHOro BpemeHu.

BNOK

Maluvta cocToaHua

PENE 1

PucyHok 4.2 — Bnok-cxema pa6oTbl npu6opa

4.3 Pexxumbl paboTbl Npubopa B cUCTeMe BEHTUNALUU

4.3.1 Pexxumbl paboTbl

Mpu paboTe B coctaBe cuctembl npubop TPM133 ¢ nomoLLblo BXOAHbIX TepMonpeobpasoBaTe-
nen KoHTponupyeT Temnepatypy HapyxHoro (T,) n nputoyHoro sosayxa (Tnp), @ Tawke TemnepaTtypy
obpaTtHow Bogpl (Tes), BO3BpaLL@eMow B TeNoLeHTpanb.

[ononHuTensHO MOXeT GbITb NOAKMIOYEH AATYMK TemnepaTypbl Bo3gyxa B nomelueHun (Ty). Op-
HOBPEMEHHO Mpubop NPoM3BOANT ONPOC MOAKMIOYEHHBIX K ero Bxogam C1, C2, C3, C4, C5 n C6 KoH-
TaKTHbIX JaTYNKOB, KOHTPONMUPYHOLLMX paboTy OCHOBHOrO 060pyaoBaHUst cucTeMbl (CM. M. 3.4).
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4 dyHKUMoHanbHasa cxema npubopa

Mpy o6HapyxeHun HemMcnpaBHOCTY Npubop hopMUpyeT aBapuiHbIA CUrHanM U BbIBOAMT Ha MHAW-
KkaTop coobLueHne o6 aBapum.

Mo pe3ynbTaTam KOHTpOMs TemnepaTtypbl U onpoca AaTunkoB TPM133 ynpaBnsieT paboToii BeH-
TUMATOPA W >anto3u, OCyLLECTBALLMNX MOAaYy BO34yXa B CUCTEMY BEHTUNALMM, a TaKkke perynmpyet
roroxeHve 3anopHo-perynupytollero knanaHa (K3P) B KoHType uvpkynsumu TennoHocutens, obec-
neynBas aBTOMaTM4YeCKoe BbIMONIHEHNE CUCTEMOMN HUXKEeNnepeumcneHHbIX PYHKUMN n pexumoB. [Nocne
BKITIOYEHUSA HanpsikeHus nutaHna TPM133 aBTomaTnyeckv nepeBoauT CUCTEMY B OOMH U3 PEXMMOB
paboTbl (Tabnuua 4.1) B 3aBUCMMOCTM OT TeMMepaTypbl U OT COCTOSIHUSI AaT4ukoB Ha Bxogax C1 ...
C6.

Ta6bnuua 4.1 — HasBaHusa pexumoB paboTbi npubopa TPM133

r.Stp* YcnoBHoe 0603Ha4eHue HasBaHue pexuma paboTbl
0 CTAPT NOAroToBKa npmbopa K MycKy
1 MPOIPE nporpes kanopudepa
2 OEXYPH OEXYPHbIN pexXum
3 MPNTOM perynupoBaHue Tn,
4 OBPATH 3awmTa oT npeBbiweHus Tos
5 3AMEP3 3almTa OT 3aMep3aHnsa Boabl B kanopudepe
6 NETHUW NETHUI pexum perynnposaHuns Top
7 OEX.N NETHUA AXYPHBIA PEXNM
9 HOYHOU HOYHOW pexmm

*r.Stp — onepaTuBHbLIN NapamMeTp AOCTYMHbIA AN YTEHUS:: HOMEP pexuma paboTbl.

4.3.2 NMporpeB kanopudepa

4.3.2.1 B pexume NMPOIPEB KANTOPUPEPA nponcxogut ero pasorpes 40 3afaHHbIX 3Ha4YeHWU
3KCMnyaTaunoHHbIX napameTpoB. [Onsi aToro npubop chopmmpyeT curHan Ha nosHoe oTkpbiBaHne K3P,
obecneuvBas MakCMMarbHYO LMPKYyNALMIO TennoHocutens vepes kanopudep. »Kanosn npu atom
3aKpbITbl, BEHTUMATOP NOAAYM NPUTOYHOTO BO3AyXa BbIkMoYeH. Bo Bpemsi nporpesa KOHTPONMpyroTcs
nokasaHusa gatunkoB Ty, Tap, Tes.

Bpewmsa nporpesa onpegensietca nonb3oBaTeniem, UCXOAA U3 pabounx xapakTepucTuk CUCTEMBI,
1 3agaeTcs npu nporpammupoBaHn TPM133 B napameTpe t.nAG.

4.3.2.2 Cuctema nepesogutcs B pexum NMPOIPEB KAITOPU®EPA:

—  Mpu 3anycke CUCTEMBI;

— nocne BbIxoda 13 AexypHoro pexuma (cm. n. 4.3.7);

— nocne Bbixofa 13 pexuMa 3aluTbl kanopudgepa ot 3amep3aHusi (cm. n. 4.3.5);

— nocne nepexopaa us neTHero pexuma paboTbl (CM. M. 4.3.6) B 3UMHUIA PEXUM.

4.3.2.3 O pabote cucrembl B pexume NMPOIMPEB KAJTOPU®EPA nonb3oBatens MHdopmupyeT
Hagnucb «MPOMPE» Ha BepxHel cTpoke nHaukatopa npubopa.

Bbixoa u3 pexwumMa nporpeBa OCYLLECTBNSETCA aBTOMaTU4ECKN MO UCTEYEHUN BPEMEHW Mporpe-
Ba, 3agaHHoro B napametpe t.nAG.

4.3.3 PerynupoBaHue TeMnepaTypbl TPUTOYHOrO BO3ayxa

4.3.3.1 TMocne nporpesa kanopudepa TPM133 aHanu3npyeT Tekyllee COCTOsiHMe TeMnepaTypbl
HapyXHOro Bo3ayxa, obpaTHOM BoAb! M MPUTOYHOTO BO3AyXa, MPOBEPSS BbINOHEHWE B CUCTEME Che-
OyHOLLMX YCIOBUIA:
— Temnepartypa HapyXHOro Bo3gyxa COOTBETCTBYeT oTonuTensHomy nepuogy TH < t.LEt;
— 3HayeHue TemnepaTypbl 06paTHON BOAbI COOTBETCTBYET AKCMyaTaLMOHHBIM XapakTepucTu-
Kam Toﬁp.min < T06p. < ToGp.max;
—  3HayeHve TemnepaTypbl MPUTOYHOrO BO3ayXxa 6orbliue aBapuitHOro 3Haverns To, > t.AVA.
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4 dyHKUMoHanbHasa cxema npubopa

To ecTb AaHHbI pexuM paboTbl BKOYAETCA B OTOMUTENbHbIV Neprog, Npu OTCYTCTBUM OMaCHO-
CTU 3amopaxuvBaHusa kanopudepa, 1 NpuM HaxoXAeHUU TemnepaTypbl obpaTHOW BoAbl B npepenax
rpaHuL, yCTaHOBMEHHbIX MOMb30BaTeNleM OTHOCUTENbHO rpadhuka v psaa Apyrux aBapuiHbIX cuTya-
LN,

BHumaHume! lNepekntoverne B pexum PEMYNIMPOBAHWE BO3MOXHO TONbKO TOrAa, Korga TyM-
6rnep C1 HaxoguTCcs B COCTOSIHMM «BbIKMoveHo», a napameTtp dUtY (pabota B [AEXYPHOM
PEXWME) paBeH oFF.

4.3.3.2 B paHHOM pexume npubop opMUpyeT KOMaHZy Ha OTKPbITUE Xark3u U BKMHYEHUE
BEHTUNSATOPA, OCYLLECTBSAIOLLEro NoAaqy HapyXHOro Bosgyxa, a Takke ynpasnseT nonoxexnem VM,
M3MEHsIsi MpK 3TOM MOTOK TENSIOHOCUTENS Yepes kanopudep 1 nogaepXkueasi 3afaHHyo TemnepaTypy
NPUTOYHOrO BO3AyXa.

4.3.3.3 lpepenbHble 3HaveHWUs TemnepaTypbl o6paTtHON BoAbl Tospmin U Tosp.max BEIYMCASAIOTCA
npubopom no rpadpuky Tesp.rp. =f(Tw) ¥ 3aaaHHBIM rpaHULAM OTKNOHEHUst OT Hero Gr.up, Gr.dn . MNpu
3TOM

Tosp.min = Toep.rp. + Gr.dn;
Tqu.max = Toﬁp.rp. + Gr.up.
MapameTpbl rpaduka 3agatoTcs nonb3oBaTenem npy nNporpaMMUpoBaHuK npubopa, ucxoas u3
3KCMNyaTaLMOHHbIX XapakTepUCTUK CUCTEMBI.
3HayeHus Gr.up u Gr.dn (GR.dn — gomkHo 6bITb OTpUUATENBHBIM) 3a4at0TCs NONb30BaTENEM NpU

nporpamMmmMmupoBaHun npubopa.
Mpumep rpadmka Tesp.p.= f (Tuapyx.) NPEACTABNEH HA puCyHke 4.3.

Tos °C A

/\ Ta&.max = Toé.rp+ Gr. up
o m—

TOG.min = rod_rp + Gr.dn

Tnﬁ.rn = ﬁ ru)

-25 -14 - 0 8 T.°C
(Texyuiee 3HauEHMHE)

PucyHok 4.3

PerynupoBaHune TemnepaTtypbl NPUTOYHOrO BO34yXa B AaHHOM pexume paboTbl CUCTEMBbI OCY-
LeCTBNAETCA MO yCTaBKe Tycrnpurou., 38AAHHON NONb3oBaTENeM Npu NporpammmpoBaHnn B npubope
napamveTtpa SP_day / SP.LU ans gHesHoro pexvma n SP_night / SP.LU ans Ho4Horo (aHeprocbepe-
rawoLero) pexunma.

4.3.3.4 O paboTe cuCTeMbI B pexvMe perynmpoBaHus TemnepaTtypbl NPUTOYHOrO BO3ayxa Morb-
3oBartenst uHpopmupyeT Haanuck «MPUTOY» Ha BepxHel cTpoke uHAamkaTopa npubopa. O paboTe B
aHeproc6eperaroLeM pexume uHcdopmmpyet Haanucs «kHOYHOW».

4.3.3.5 MuHuManbHoe Bpems HaxoxaeHus B pexume MPUTOY (HOYHOW) onpepensietca na-
pameTpoMm t.nag. 310 BpeMsi HEOGXOAUMO AMNs rapaHTUPOBAHHOIO onpeaerieHnst UCNPaBHOCTU BEH-
TUNATOpa C MOMOLLbIO AaTyuKa NoToka BO3Ayxa, NOAKMoYeHHOro k Bxody C2.
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4 dyHKUMoHanbHasa cxema npubopa

4.3.4 3awmTa OT NpeBbIWEHNUs TemnepaTypbl o6paTHOM BoAbI

4.3.4.1 3awwuTa OT MpeBbILLEHNS TemnepaTypbl 0OpaTHOW BOAbI OCYLLECTBISETCS B pexume
PEIYIIMPOBAHUE T,;. Hannune pgaHHoro pexuma pernameHtupyetcs TpeboBaHusiMM O Hegony-
CTMMOCTW BO3BpaTa B TEMNoceTb 06paTHOM BOAbI NOBLILLEHHON (OTHOCUTENBHO 3aaHHOro rpaduka)
Temneparypbl.

Mpun6op TPM133 nepesoaunt cuctemy B pexxum PEFYJIMPOBAHMUE T,s, NpoBepsisi BbINONHEHWE
B CUCTEME CReaylLUMX YCroBUA: TemnepaTtypa obpaTHOM BOAbl HA BbIXOAE CUCTEMbI MPEBbLILLAET
BbI4MCIIEHHOE OTHOCUTENbBHO rpadvka npeaensbHoe 3HaveHne Tos> Topmax = Tosp.rp. + Gr.UP.

4.3.4.2 B paHHom pexume npubop, npogormkas opMmMpoBaTh KOMaHay Ha OTKpPbITUE Xarno3n u
BKIIOMEHNE BEHTUNATOPA, NPUOCTaHaBMNMBAET perynupoBaHne TeMrnepaTtypbl NPUTOYHOrO BO3Ayxa U
HauvHaeT ynpaBnsTb nonoxeHnem VIM no curHamy paccornacoBaHus MeXAy TeKyLUMM 3HayYeHnem
To6 1 BblMMCNEHHBIM MO rpachuky. Takon pexunm ynpaBrneHus coxpaHsieTcsa [0 TeX rnop, noka temne-
paTypa obpaTHOI BOAbl B CUCTEME HE CHU3UTCA A0 3afaHHbIX 3HA4YEHUN Tos > Tosp.p. Gr.up —d4.

4.3.4.3 O pabore TPM133 B pexume PEIYNUPOBAHUE T, nonb3oBaTtens uHbopmMupyet
Hagnucb «OBPATH» Ha BepxHeli cTpoke nHavkaTopa npubopa.

4.3.4.4 MuvHumanbHoe Bpems HaxoxaeHuss B pexume OBPATH onpegensietca napameTpom
t.nag. 310 Bpemsi HEOOXOAUMO AN rapaHTUPOBAHHOIO OMPEeAENieHNsT UCMPaBHOCTU BEHTUNATOPA C
NOMOLLbIO aTyMKa NOTOoKa BO3ayxa, NOAKIHYeHHOro kK Bxody C2.

4.3.5 3awmTa oT 3amep3aHuA Boabl B Kanopudepe

4.3.5.1 3amep3aHuve BoAbl B Kanopudepe rpo3nT paspyLLeHnemM BCEN CUCTEMBI.

Mpn6op TPM133 nepeBoanT CUCTEMY B PEXUM 3aLUMTLI OT 3aMep3aHns NPOBEPSISt BbINONHEHWE
B CMCTEME CrieayHLLmnX YCNOBUIA:

— Temnepatypa obpaTHOM  BOAbl  HWKE  BbIMUCMIEHHOrO  MpefdenbHoro  3Hade-

HUA ToG.min (TOG < Toﬁ.min)

— Temneparypa NPUTOYHOrO BO3AyXa HWPKEe aBapUNHOIO 3HaYeHUS Tagap NPUOOP NEpeBoanT cu-

ctemy B pexxvum SALUUTA OT SAMEP3AHUA T < Tasap

Mpu nepexofe B 3TOT pexmm npubop opMupyeT KoMaHay Ha BbIKIOYEHWE BEHTUNSITOpA U 3a-
KpbITUE Xarmnt3u, a Takke MoNHoCTbo oTKpbiBaeT K3P ans GbicTporo HarpeBa Bodbl B kanopudepe.
Mpun aTOM Ha nHAMKaTop BbiBOAUTCS curHan ABAPUSA.

4.3.5.2 3HaveHve Taqqp 3a4aeTCA NONb30BaTENIEM NPU NPOrpamMMMpoBaHnn napametpa t.AVA.

4.3.5.3 Mpubop nepesoaut cuctemy B pexum 3ALLUTbI KANOPUDEPA OT 3AMEP3AHUA
npu ycrnoBusix, ykasaHHbIx B M. 4.3.5.1, a Takke nNpu HEUCNPaBHOCTM MGOro U3 BXOAHLIX TepMonpe-
obpasoBaTtenei, koHTponupytowmx napameTtpbl Ty, Tos K Tnp, M NPM cpabaTbiBaHUM KOHTAKTHOrO
Aatyuka C4 (maTyvk BKIOYEHWS 3aLUThI OT 3aMep3aHus).

4.3.5.4 O pabote TPM133 B pexume 3AWLUTA OT 3AMEP3AHUSA nonb3oBaTtens nHhopmu-
pyeT Hagmuce «3AMEP3» Ha BepxHel CTpoke uHaukaropa npubopa.

Bbixog 13 pexvma OCyLLecTBNAEeTCS aBTOMAaTUYECKU NOCHe YCTPaHEHUs! NMPUYMHBI €ro BKIOYe-
HWSA, TO eCTb ANs TemnepaTypbl NPUTOYHOrO BO3AyXa BbinonHsetcs ycnoeue Ty, > t.AVA + d2, ans
TemnepaTtypbl 06paTHOM BOAbI BbiNonHAeTca ycnosue Tos, < + GR.AN + d3, oTknioyeHne gatunka C4.
Mepexop k ganbHeviwern paboTe NPOM3BOAUTCS C 3afepXKKoW Mo BpeMeHu, Heobxogumown ans npo-
rpesa kanopudepa (cm. n. 4.3.2).

4.3.6 JleTHUIA pexum

4.3.6.1 Tpu 3HadeHnn Temnepatypbl Ty > Tyerner NPMBOP Nepexoaut B pexium JIETHUN. B paH-
HOM pexunmMe KOHTPONUPYTCA nokasaHnsa AaTunkoB T, Tap, Tosp. [aTumk Tos B 3TOM pexume saBnseTcs
MHOPMaLMOHHBIM 1 coobLueHne 06 ero ABapum BbIBOAUTCH TOMNbKO HA MHAMKATOP.

Mpu nepexone B 9TOT pexUM NpUGOP OPMUPYET KOMaHAbI Ha OTKPLITUE 3aCIIOHKM HAPY)XHOro
BO3Jyxa, BKITOYEHME BEHTUNATOPA, eCnn OH 6bin BbikNtodeH. O pabote cuctemsl B pexume JIETHUU
nonb3osaTens nHbopmupyeT Haanucs «JIETHAW» Ha nHavkatope npubopa.

4.3.6.2 Bbixog 13 NeTHero pexvma npoucxoauT Mpu NOHWKEHUN TemnepaTypbl HapyXXHOro BO3-
ayxa Hwke T, < t.LET - d2.
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4 dyHKUMoHanbHasa cxema npubopa

4.3.7 dlexXypHbIA pexum

4.3.7.1 OEXYPHbIA PEXUM pekomMeHAyeTCs BKMYaTh B BbIXOAHbIE AHU, B HOYHOE BPeEMS Cy-
TOK M T. N., KOTAa HET HeobXoAMMOCTH B MPUTOYHOW BeHTUNAUMK. B aexxypHom pexvumve TPM133 Bbi-
KMovaeT BEHTUNSTOP, 3aKpbIBAET Xar3n Nodadn HapyXHOro BO3fyxa W perynupyeTt Temnepartypy
obpaTHoM BoAbl MO 3agaHHOMy rpaduky. [Npu oxnaxaeHun obpaTHOW BoAbl A0 TeMnepaTypbl HUXe
Tos.min BKIIOYaETCA pexxum SALLIUTA OT 3AMEP3AHUA.

4.3.7.2 Nepeson cuctemsl B AEXXYPHBIW PEXXUM MmoxeT 6biTb OCYLLECTBNEH C KNaBuaTypbl
TPM133 (kHomKoM «nyckK\CTOM» MM U3MeHeHneM 3HadeHus napametpa dUtY) unu gucTaHumMOHHO —
3aMblKaHWEM KOHTaKTOB KOMMYTMPYIOLLEErO YCTPOMCTBA, NoaKmtoyeHHoro K Bxogy C1 npubopa, unm c
KOMMbOTEpa.

4.3.7.3 O pabote cuctembl B JEXXYPHOM PEXWME nonb3oBatens MHdOpMUPYeT Hagnucb
«OEXYPH» Ha wHaoukaTope npubopa. Bbixod 13 pexvma ocyllecTBMsieTCs aBTOMaTUYecku nocne
OTMEHbl KOMaHbl, 3a4aloLLelnt AaHHbIA PEXUM, HO nepexon K AarnbHeiwen paboTe npoussoauTcs C
3aepXKKoV Mo BpeMeHu, HeobXoaAnMON ANt BO3MOXHOIO NporpeBa kanopudepa.

4.3.7.4 Ecrv npubop nepesBefeH B AEXYPHbIN PEXVUM 13 NeTHero pexuma pabotel, To 6yaer oT-
pabatbiBaThcs pexum — OEXYPHbBIWA NETHUNA. B atom pexume TPM133 BLiknioyaeT BEHTUNATOP,
3aKpbIBaET Xanko3u NoJayn Hapy>XHOro Bo3ayxa, Npu 3TOM perynvupoBaHve TemnepaTypbl He npous-
BOAMUTCA.

4.3.8 Anroputmbl paboTbl cucTembl Npu cpabaTtbiBaHuu yctpouncTts C1, C2, C4, C5, C6

4.3.8.1 Bxog C1 npubopa npegHasHayeH AN MOAKIOYEHUSI KOHTaKTOB KOMMYTUPYIOLLErO
YCTPOWCTBA, NPeAHa3Ha4YeHHOro Ansi AUCTaHUMOHHOIO NnepeBoAa CUCTEMbl MPUTOYHOW BEHTUNSALUK B
OEXYPHbIV PEXXUM pa6oTbl no n. 4.3.7. B kauecTse KOMMYTMPYIOLLLEro YCTPOICTBA ANs 3TOW Lenn
MOryT BbITb UCMOMNb30BaHbI «CyXue» (T. €. He COeAVHEHHbIE C BHELUHUM UCTOYHUKOM HanpsiKeHUst Unm
TOKa) 3aMblKaloLLe KOHTaKTbl NOAXOASALLEr0 MO HA3HAYEHWUIO U KOHCTPYKUUM Tymbriepa, nepeknoya-
Tens vnu Tanmepa. [pn HeobxoaMMOCTV WCNOMb3OBaHUA pa3MblKalOLMX KOHTaKTOB MapameTpy
C.USE, Heobxoaumo Anst 4aHHOro BXoAa 3afaTth 3HaYEHUE «Openy.

4.3.8.2 Bxog C2 npubopa npegHasHayeH Ansi NOAKI0YEHNS AaTymKka NoToka Bo3ayxa, KOCBEHHO
OTpaxaroLlero HeMCrnpaBHOCTb BEHTUNATOPa. Hannune npoTtoka Bo3gyxa KOHTPONMPYETCH B TeYeHue
381aHHOTO BPEMEHU ANarHoCTUKU BEHTUNATOPA nocre ero BkiodeHns. Mpu otcytcteum curHana C2
BblaeTcs coobuieHne o6 aBapum u ocyluecTangeTcs nepexod cuctemsl B AEXYPHbBIN pexum (npu
HaxoXaeHun B pexumax PerynmnposaHns To, i Tos) M AEXYPHbBIA NETHUM (npu HaxoxaeHnm
B JIETHEM pexuwme).

Ecnu koHTakT gatuuka B paboyeM COCTOSIHUM (€CTb MOTOK BO3Ayxa) 3aMKHYT, TO napameTpy
C.USE 3agaem 3HayeHue «close» nHadve «open». Ecnu ko Bxogy C2 gaTuuk nepenaga gaBrneHus He
nopakntoyeH, To napameTtpy C.USE Heobxoaumo 3apaTe 3HaveHne «OFF». B aTom cnyyae Heucnpas-
HOCTb BEHTUNATOPA HE AMarHOCTUPYeETCS.

4.3.8.3 Bxog C3 npubopa npegHasHayeH Ons NOAKMIOYEHNs AaTymKka 3acopeHust ounbTpa npu-
TOYHOro BeHTUnATopa. [JaHHbIN BXOA MHOPMALMOHHBIV N He BNUSET Ha pexum paboTsl. o ymonya-
HUIO NpMBop HacTpoeH Ans paboTbl C AaTYMKkaMu nepenaja AaBreHUsi C HOPMarbHO PA30MKHYTbIMM
KOHTaKTaMu, 3amblkarowummcst npu 3acopeHun cdunbtpa, T.e. napameTpy C.USE 3apaHo 3HayeHue
«openy, Ans U3MeHeHUst noruku paboTsl Npubopa, napameTpy C.USE Heobxoanmo 3apatb 3HayYeHue
«close».

4.3.8.4 Bxog C4 npubopa npegHasHayveH Ansi NOAKIYEHUs AaTymka obmep3aHus kanopudgepa.
Mpu npn cpabaTbiBaHumn C4 BbigaeTcs cooblueHne o6 aBapmm U OCYLLECTBIISIETCA Nepexos CUCTEMbI
B pexvm 3ALLNTbI OT 3AMEP3AHUA. Mo ymonyaHuio npnbop HacTpoeH Ans paboTbl ¢ Kanunnsp-
HbIM TEPMOCTATOM C HOPMaribHO Pa3OMKHYTbIMW KOHTaKTamu, 3aMbiKaloLLMMUCS NpU yrpo3e 3amep3a-
Hus, T.e. napameTpy C.USE 3agaHo 3HauyeHue «openy, AN U3MEHEHUst Nnorvku paboTbl npubopa,
napameTpy C.USE HeoGxogumo 3agaTh 3Ha4veHune «close». Ecnu ko Bxogy C4 He nogknoyeH aaTyuk,
To napameTpy C.USE Heobxogumo 3agath 3HadeHve «OFF». B aTom cnydae yrposa 3amep3aHusi no
3TOMY BXOAY AnarHocTmpoBaTbcs He ByaerT.
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4.3.8.5 Bxog C5 npubopa npegHasHayeH Ans NOAKMYEHNs AaTyMKa NoXapHOW CUrHanmsaumm.
Mo ymonyaHuio npubop HacTpoeH Ans paboTbl C WCTOYHWMKAMMU CWUrHana, WMELMMU HOPMasbHO
Pa3OMKHYTbIA KOHTaKT, 3aMblKaloOLMACS NpU BO3HMKHOBEHWUM noxapa, T.e. napameTpy C.USE 3agaHo
3HayeHve «openy», ANs U3MeHeHUs noruku paboTtsl npubopa, napameTtpy C.USE Heobxoammo 3apaTb
3HayeHue «close». Ecnn koBxogy C5 He MOAKMOYEH CUrHam NoXapHon CurHanu3aumu, To napameTpy
C.USE Heobxopumo 3apatb 3HaveHne «OFF».
Mpwu cpabaTtbiBaHUM 3TOrO AaTYMKa CUCTEMa NEPEBOAUTCS B OEXYPHbIN PEXUM.

4.3.8.6 Bxog C6 npegHa3sHayveH Ansi OTOOPaXKeHUs1 COCTOSIHWS BbITSKHOTO BEHTUNsSITOpa (aHano-
TMYHO MO NPOTOKY BO3AYyXa).

26



5 MNoarotoBka npubopa k paboTte

5 TMoparotoBka npubopa k paboTe

5.1 MoHTax npubéopa Ha 06 bEKTe N NoAaKNYeHue

5.1.1 MoHTax npubopa

5.1.1.1 MNoaroToBUTbL MECTO B LUKady aBTOMATUKU.

KoHcTpykuus wkada gomkHa obecneunsaTb 3awwuTy npubopa oT nonagaHusi B Hero Bnaru, rps-
31 1 NOCTOPOHHKX MpeamMeToB. CneadyeT 1CNonb3oBaTe METaNMYECKUii WKad ¢ 3a3eMrieHneM Kop-
nyca.

CmoHTupoBaTb npubop Ha DIN-peiky.

5.1.1.2 lNpwu pa3meLleHnn npubopa crnegyet NOMHWUTb, YTO NPU 3KCMyaTaLun OTKPbITbIE KOHTaK-
Tbl KNEMM HaxoAsTCs Mof HanpsbkeHWeM, onacHbIM Ans 4enoBeyeckon xusHu. Moatomy goctyn
BHYTPb TakWX LUKachoB ynpaBneHus paspeLleH TonbKo KBannduuMpoBaHHbLIM cneupanncTam.

5.1.2 MoHTaX BHeLWHUX CBA3eNn

5.1.2.1 O6wue Tpe6oBaHusA

5.1.2.1.1 MNuTtaHve npmubopa cnegyeT OCYLLECTBNATb OT CETU, He CBA3aHHON HENOCPeACTBEHHO C
nUTaHWEM MOLLHOMO curnoBoro obopyaoBaHus. Bo BHellHeln Lenn pekoMeHayeTcsi YyCTaHOBUTL Bbl-
KrnovaTens, obecneynBaloLmii OTKMOYEHe Npubopa OT ceTu U NnaBkue NpPefoXpaHUTENN Ha TOK
1,0 A. NuTtaHne Kakmx-nnbo yCTPOMCTB OT CETEBLIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

5.1.2.1.2 CoepauvHeHve npubopa ¢ BXOAHbIMU Tepmonpeobpa3zoBaTensMu CONPOTUBIEHNUST NPO-
M3BOAUTb MO TPEXMPOBOAHON CXeMe, MpV 3TOM NpoBoAda AOSMKHbI UMETb AnvHY He Gonee 100 M u
O[IMHAKOBOE CONpPOTUBIEHME — He Bonee 15 Om.

Mpumevanune. [JonyckaeTcs coeguHeHne TepMmonpeobpa3soBaTenelt ConpoTUBIEHNUS ¢ NPUGOPOM
W Mo AByXNpoBOAHOM cxeme. [pu 3TOM AnvMHa coeauHUTENbHbIX NPOBOAOB AormkHa ObiTb He Bonee
100 M, a cOnNpoTMBIEHNE KaXAOM Kbl — He npeBbiwaTb 15,0 Om.

5.1.2.1.3 CoeavHeHve npubopa C TEPMOINEKTPUYECKMMM Npeobpa3oBaTensmy NpousBoaUTb
HernocpeAcTBEHHO (MpW AOCTaTOYHOMW ANUHE NPOBOAHWKOB TEPMONAap) Unm npu nomMoLy yanumHUTENb-
HbIX KOMMEHCAaLMOHHbIX MPOBOAOB, Mapka KOTOPbIX AOSHKHA COOTBETCTBOBATb TUMY MCMOMb3yeMbIiX
Tepmonap. KomneHcauMoHHble NMpoBofa cregyeT Noakniyatb ¢ cobnogeHnem MonsipHOCTM Heno-
CPEeACTBEHHO K BXOAHbIM KOHTakTam npubopa. Tonbko B 3TOM crnydae 6yaeT obecneyeHa komneHca-
uMsa BNUSIHUA TemnepaTypbl CBOBOAHBIX KOHLIOB TepMmonap Ha nokasaHus npubopa. AnuvHa nuHumn
CBS131 JOIMKHa ObITb He Gonee 20 M.

5.1.2.1.4 CoepnuvHeHve npubopa ¢ aKTMBHBIMU JaT4YMKaMW, BbIXOAHBIM CUTHArNIOM KOTOpPbIX SIBMs-
eTCsl HanpshkeHne Unu TOK, MPOU3BOAUTL MO ABYXMPOBOAHOW cxeMme. [innHa MWHUKM CBS3WN [OIMKHa
6bITb He 6oree 100 M, a CONPOTUBMEHNE KaXXAON XMMbl — He npeBbiwaTb 50,0 Om.

5.1.2.1.5 Cgsa3b npubopa no uHtepdgeicy RS-485 BbINONHATL NO ABYXNPOBOAHOW CXeMe C Mo-
moLpbio agantepa nHtepdernica OBEH AC3-M. [inuHa nuHWm cBA3n JomkHa 6biTb He 6onee 800 M.

MoakntoyeHne ocyLLEeCTBMATL 3KPaHMPOBaHHOW BUTOW Napol NpoBoAoB, cobnoaas nonsipHOCTb.
MpoBoa «Ax» (+) noakntovaeTcs kK BbiBody «Ax» npubopa. AHanormyHo BbiBoabl «B» (=) coeauHsitoTes
mMexgy cobon. MNogknioveHne NponsBOAMTL NPU OTKIMHOYEHHOM NUTaHWM oboux yCcTponcTe. Bo nsbe-
aHne 3amblKaHUs KOHLIbl MHOTOXWUIbHbBIX MPOBOAOB HEOBX0AMMO 06NYyAUTb.

5.1.2.2 Yka3aHusi N0 MOHTaxy

5.1.2.2.1 MoparoTtoBuTb kKabenu Ans coeauHeHUs npubopa ¢ gaTymMkamm U C UICTOMHUKOM MUTaHUS
TPM133.

[ns obecneyeHns HaQEXHOCTW SMEKTPUYECKNX COEANHEHNI PEKOMEHAYETCSA UCNOMNb30BaTh MHO-
rOXWUNbHbIE MeAHble kabenn ceveHneM okomno 0,75 MM, KOHLbI KOTOPbIX Nepes NOAKMIoYeHNEM Crie-
AyeT TwartenbHO 3a4uCTUTb M 06NyAnTb. 3auncTKy Xun kabenent HeO6XOAMMO BbINOMHATE C TakUM
pacyeToM, 4YTOObl Cpe3 M3oNALMKU MIIOTHO Mpuneran K KNeMMHOW KOnogke, T.e. YTOObl OroneHHble
y4yacTK1 NpoBOAA He BbICTYNanu 3a ee npegeroi.

27



5 MNoarotoBka npubopa k paboTte

5.1.2.2.2 MNpw npoknagke kabenen nuHUM CBA3W, coeanHsowme npubop ¢ AaTtymkamu, cnegyet
BblAENNTb B CAMOCTOSITENbBHYIO Tpaccy (MM HECKONbKO Tpacc), pacnonarasi ee (Mnv ux) oTAenbHo oT
curnoBbix kabenen, a Takke kabenen, Co3aaloLLMX BbICOKOYACTOTHBIE U MMMNYTbCHBLIE MOMEXU.

[ns 3awuTbl BXoAHbIX ycTporicTB TPM133 oT BNUSHMS NMPOMBILLNIEHHBIX 3MEKTPOMarHUTHbIX Mo-
MeX NUHWM CBSI3N npubopa ¢ AaTyvkamu crieqyeT akpaHupoBaTb. B kauecTBe 3kpaHOB MOryT ObiTb
MCMNONb30BaHbl Kak creLunanbHble kabenu ¢ SKpaHUpYHLWMMK ONneTkaMu, Tak U 3a3eMIeHHbIe cTanb-
Hble TPyObl NoAXoAsLero AvaMeTpa.

BHumaHue! CoepunHeHune obuient ToYkM cxembl nMpubopa ¢ 3a3eMiieHHbIMU YacTaAMU MeTanmno-
KOHCTPYKLUIA 3anpeLyaeTcs.

5.1.2.3 NogkntoyeHune npubopa

5.1.2.3.1 MNogknioyeHne npubopa crnefyeT BbLIMOMHATE MO CXeme, MPYBEAEHHON B MpUIIOXe-
HUM B, cobntogas npy 3TOM HDKEN3INOXEHHYIO NOCNEA0BaTENbHOCTL NPOBEAEHUSI ONepaLmi.

1)  TMNopkniounTb NMUHUK CBA3M «NpMBop-4aTYMKU» K NEPBUYHBIM Npeobpa3oBaTensm.

2) TMoakntounTb NUHUK CBS3UN «Npubop-aaTyunkmn» k Bxogam TPM133.

3) MoakntounTb NUHUK NHTepdeinca RS-485.

4) Ha Heucnonb3yemble npu pabote npubopa M3mMepuTenbHble BXOAbl YCTAHOBUTL NepeMbly-

Ku.
5) TMpoussectu nogknoveHme TPM133 k UCTOYHMKY NUTaHKs npubopa.
BHumaHume!

1) MopknioyaTe akTuBHble MpeobpasoBaTeny C BbIXOAHBIM CUrHaNOM B BuAe MOCTOAHHOIO
HanpsikeHus (-50,0...+50,0 mB unmn 0...1,0 B) MOXXHO HENnocpeACTBEHHO K BXOAHBbIM KOHTaKTam npu-
6opa. MNoakntoveHne npeobpasoBaTeneii ¢ BbIXOAHbIM curHanom B Buge toka (0...5,0 mA, 0...20,0 MA
mnn 4,0...20,0 MA) BO3MOXXHO TOSbKO MOCIE YCTAHOBKM LUYHTMPYIOLLErO pPe3ncTopa ConpoTUBIIEHUEM
100 Om (gonyck He 6onee 0,1 %).

2) Ons 3awmtbl BXoAHbIX Lenent TPM133 oT BO3MOXHOIO NOBpeXaeHUs 3apsigammn CTaTU4eckoro
3MEeKTPUYECTBa, HAKOMIIEHHOTO Ha NMMHUSIX CBS3U «NpUBop-AaTyvkny, nepen noakioYeHnem K KrnemMm-
HOM Kornoake npubopa coeauHUTENbHbIE MPOBOAA cneayeT Ha 1...2 ¢ coeAnHWUTbL C BUHTOM 3a3emrie-
HUS WwuTa.

5.1.2.3.2 lMNocne BbINOMHEHNS YKa3aHHbIX paboT Npubop roToB K AanbHENLEMY NCMOMNb30BaHMIO.

5.1.3 NMopsaaok HacTpoiku Nnpubopa

5.1.3.1 MNpu NMEPBOM Bknto4eHun (Nogayve HanpsHKeHUst MUTaHNS) U HAXaTUW KNaBULLW «BBOAY
Ha nHaukaTope npubopa oTobpaxaeTcst Haanucb «MaBHOE MEHIO» (Aarnee Mo TeKCTy obo3HavaeTcs
«/l»).

[Mpy oTcyTCTBUM N300OpaKeHUs Ha MHAMKaTope HeobXxoAMMO HACTPOUTbL KOHTPACTHOCTb C MOMO-
LLbO Mporpammupyemoro napametpa ind.C.

5.1.3.2 Hactporika npubopa Ha 06bEKT MPON3BOAUTCS B CrieaytoLleM Nopsiake.

1)  [Npu BHECEHUUN U3MEHEHUI B HACTPOWKY CUCTEMbI BEHTUNSALUM NpMbop creayeT Ae3akTUBK-
poBaTb BO U3bexaHne HEKOPPEKTHOM paboTbl cucTembl. [Ins aToro HyxHO 3agaTtb napamet-
py IDLE 3naueHne ON. Nocne aToro cnegyet BHOBb MPOU3BECTU AKTMBU3aLMIO CUCTEMBI
(cm. Hmxe n. 5.1.4.3).

2) Mpoussectn uHuumanusaumio npubopa (//HacTtpoika/MiHuumanusaumsl), T.e. yCTaHOBUTb
3aBOACKUE 3Ha4YeHUs1 NapamMeTpoB.

3) [llpom3BecTn HAaCTPONKY BXOAOB U BbIXOAOB:

— BbIOpaTb TMMbl OATYMKOB, COOTBETCTBYHOLLUME MOAKIMIOYEHHBIM KO BXoaam npubopa B
nporpaMMmMpyemMomM napameTpe in-t (cm. npunoxexue E),

— YCTaHOBUTb COCTOSIHME BXOAOB (HOPMarbHO Pa3OMKHYTHIN/3aMKHYTBIN) B napameTpe
C.use,

—  BbIGpaTb HYXHbI TUM UCMONHUTENBbHBLIX MEXaHU3MOB (CM. N. 3.7).

4) TpoBeputb BxoAbl U Bbixoapl (//HacTpoiika/TecTupoBaHue), 4Tobbl yOeamTbCs B UCTIPaBHO-
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CTW KaXKaoro 3a4encTBOBAHHOIO 3f1eMeHTa CUCTEMBI.

5) 3apgaTb unNuM OTKOPpeEKTMpoBaTb YCTaBKWM Temnepatyphbl, rpaduk TemnepaTtypbl obpaTHon
BOAbl, NpoToKon obmeHa no RS-485.

6) YcraHoBUTL AaTy n peanbHoe Bpemsi (CM. M. 5.2.8).

5.1.3.3 Mopsagok BkntoyeHust: //Hactponka/AktnBusaumsi. MNMocne atoro npubop aBTOMaTUYECKU
nepesarpysunTcs.

Mpnbop nocne nepesarpysku Haxoautcs B pexxume CTAPT cTonbko BpeMeHu, YToObl NOMy4nTb J0-
CTOBEpPHblE JaHHble C aHaroroBbIX U AUCKPETHbBIX AaTYMKOB. OTO Bpems byaeT onpeaensercs no
MakcMmanbHOMy 3HayeHuto napameTpa PAU.1 13 Bcex akTUBHbIX ANCKPETHbIX BXOAOB.
AkTVBM3npoBaHHas cuctema nepexoaut B pexum MPOMPEB. [lanee B 3aBMCUMOCTY OT COCTOSIHUSA
aHaroroBbIX U [UCKPETHBIX AAaTYMKOB NpMbop nepexoauT B COOTBETCTBYOLLME peXuM paboTol.
Hanpumep, B pexxum PEFYITUPOBAHUE npu oTcyTCTBUM aBapUiiHbIX CUTYaLUIA.

5.1.3.4 Pexum PEFYIIMPOBAHMUE — ocHoBHOW pexum paboTel npubopa. B aTom pexume Mox-
HO npocmaTtpvBaTb 3HAYeHWs TemnepaTtyp, COCTOSiHWE AMCKPETHbIX BXOAOB, TEKYLUYH MOLLHOCTb
MO-perynsaTopa, BXOAWUTb B MEHIO, MEHSATb YCTaBKM.

Pexxumbl PEFYJIMPOBAHUE, TECTUPOBAHUE 1 PYYHOW B3aumovickniouatolme, B AaHHbIN
MOMEHT BpeMeHu npubop MoxeT paboTaTb TONbKO B OOHOM PEXUME, OCTarbHble OTKMYEHbI.
Hanpumep, korga npubop Haxogutcs B pexume PEFYIIUPOBAHUE, Henb3s npou3BoauTb
TECTUPOBAHME, — 370 MOXeT NpuBECTM K BOZHUKHOBEHWIO aBapuiHbIX cutyaumi. Npu Tectuposa-
Hum pexxkum PETYNUPOBAHUA oTkntoyeH, T.e. cuctema He paboTtaerT.

PYYHOW pexum oTkniouaeTcs yepea 10 MUH Nocne NocreaHero AeiicTBUS onepaTtopa, YTo 3a-
LMLaeT cuctemy ot owmbok onepaTtopa M asapuu, Npu 3TOM Npubop aBTOMaTUYECKU nepexoauT B
pexum PEFYIIUPOBAHMUE.

Bxog B pexum PYYHOW Bo3MOXeH TONbKo Nocne BBofa napons, NnpeaoTBpaLLaloLLero HecaHk-
LIMOHNPOBAaHHBIV AOCTYN K UBMEHEHWIO 3HAYEeHW NapaMeTpoB.

BHumaHue! CnyyaitHbii nepexoq B pexum TECTUPOBAHUE ucknioyeH, ecnu cuctema aktu-
BM3MpoBaHa n HaxoauTcsa B pexume PEFYIMPOBAHUE. U3 pexnva PEFYJIIMPOBAHUE npouvsse-
OWTe aBTOHACTPOWKy perynatopos (cMm. n. 5.2.4).

5.2 MporpammupoBaHue npubopa

5.2.1 O6wue cBepeHuns

MporpammupoBaHne NpeaHa3Ha4YeHo Ans yCTaHOBKU 3HAYEHUI NporpamMupyeMblx napameTpoB
npubopa, onpepensoLwyMx ero HacTPoKy 1 paboTy B Npouecce aKkcniyatauum.

Mpwn nponssoacTBe npmbopa B HEro 3anu1CbIBalOTCH 3aBOACKNE 3HAYEHVSI NapaMeTpoB.

Monb3oBaTenb MOXET U3MEHSATb 3HAYEHUSsI NapamMeTpPoB B COOTBETCTBUM C YCIIOBUSIMU U LIENSAMM
akcnnyataumu npubopa. 3HavyeHns NporpaMmmpyembIx NapameTpoB BHOCATCS! B 3HEProHe3aBUCUMYIO
namaTb Npubopa 1 COXPaHATCA NPU OTKIMIOYEHNN MUTaHNS.

MporpammupoBaHne MOXHO NPOU3BOAUTL!

—  KHOMKaMWu, pacronoXeHHbLIMU Ha NMLEeBO NaHenu npudopa (cm. n. 3.1);

—  Ha nepcoHanbHOM KOMMbIOTEPE C MOMOLLBIO MporpammMbl-koHdurypaTopa (cm. n. 3.10).

Onsi nporpamMMuMpoBaHWs C MOMOLLLK KHOMOK npeaHasHaveHo [TIABHOE MEHKO npu6opa,
CTPYKTypa KOTOPOro npmBefeHa Ha pucyHke 5.1.
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[NIABHOE MEHIO
BelCTpEdi AOCTYN
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5155V
ORI

T NPHTONHOND BO3MyXA

T obparhoit eogs

LLlkanst

XonogrHoro cnas
asopckan (Kanbpoea famena)
KETI]

i
Hl

BH3ALMA

TecTupoganue

OI
: I
=

s g

Gope

PucyHok 5.1 — NonHasa cTpykTypa MeHio npubopa (cumBon ">" o603Ha4YaeT ypoBeHb
Mepapxuu NYHKTOB MEHI0, KONIM4eCTBO CUMBOJIOB NoKa3biBaeT rMyouHy
BNTOXXEHHOCTMU AaHHOro nyHKTa B cTpyktype NMABHOIO MEHIO.)

Mpumeyanme - Mpu BbIXoAe M3 peXkMMa peAakTMPOBaHWUS (M3MEHEHWSI 3HAYEHWIA) MPorpaMMuUpy-

Ty
€MbIX NapamMeTpoB KHOMKY @ crnenyet yaepxveaTtb B Te4eHune 2 cek, MHa4ye koMaHga He BOCMPUHU-
MaeTcCA.
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5.2.2 HacTpowka nuameputenbHbIX BXO40B

5.2.2.1 Ko Bxogam 1...5 B 3aBMCHMOCTM OT KX TUNa MOAKIOYAIOTCA AaTYuKM (CM. Tabnuuy 2.2),
ycnosHoe 0603HayYeHne N HazHayeHne KOTopbIX NpMBeAeHo B Tabnuue 5.1.

Ta6bnuua 5.1 — YcnoBHble 0603Ha4YeHUA U Ha3HaYeHMe 0aTYNKOB

Ne Bxopa 0O603HavYeHune HasHauyeHune
1 Tw M3mepeHue TemnepaTtypbl HApYXHOro Bo3ayxa
2 Tre M3mepeHue TemnepaTtypbl NPUTOYHOIO BO3ayxXa
3 Tos M3mepeHne TemnepaTypbl 06paTHON BoAbI
4 Tk M3mepeHne Temnepatypbl B NOMeELLEHUN
5 Tg M3mepeHne Temnepatypbl JOMNONHUTENBHOIO AaTymKka
6 Ons [aTtuunk nonoxeHust 3aaBuXkn (NpyM HEOGXOAMMOCTN)
7 Oen [aTuunk BNaxxHOCT B NoMeLLeHun (npu HeobxoanmmocTn)

Bxopapl 1...5 ABNsOTCA yHMBEPCANbHLIMU UM K HAM B MPOW3BOSIbHOW KOMOMHaUuM MoryT ObITb
NOAKMIOYEHbI NioOble 13 NePBUYHBIX NpeobpasoBaTtenen (4aT4YMKoB) NpUBEAEHHbIX B Tabnuue 2.2.

Bxog 6 — yHMBepcanbHbIf, NpegHasHayveH Ansi NOAKNI0YEHMS AaTyvKka NONOXeHNs 3aaBuKKN Ons
C PE3NCTUBHBLIM U TOKOBBIM BbIXOAOM, NMPU 3TOM HEOOX0AMMO MOAKMHYEHNE BHELLHEro pe3ncTopa.
HaTtunk nonoxeHusi K3P wncnonb3yeTcd npu HeobXxoAMMOCTM, 3TO O3HayaeT, YTo npubop MoxeT
ynpasnatb K3P n 6e3 Hero. MNopsigok npoBeaAeHWsl IOCTUPOBKM AATHYUKOB MONOXEHUSI 3a0BUXKKN NpU-
BeAeH B npunoxexum [.

Bxop 7 npepHasHadeH Ans nOOKMHOYEHWUs AaTymka BraXHOCTU [g; C TOKOBbIM BbixogoM. OH
MMeeT BCTPOEHHbIN pe3unctop conpoTtusneHnem100 Om.

5.2.2.2 Kaxpgpli kaHan umeeT ABa He3aBUCUMbIX LMGPOBbLIX hunbTpa, npeaHasHayYeHHbIX 45
noAaBneHust BHELLHMX MOMEX M ynpaBnsieMblx napametpamu in.Fd (nocTosiHHas BpeMeHu crnaxusa-
towero punbTpa) u in.FG (nonoca nponyckaHus gpunbTpa).

MapameTpbl UMPOBLIX OULTPOB 3a4at0TCs NPY NEPBOHAYanbHOM HacTpolike npubopa.

5.2.2.3 lNpwn 0b6pbIBE TEpPMONapbl UM KOPOTKOM 3amblkaHUM TepMonpeobpasoBaTtenein conpo-
TUBIEHUS], TOKOBbIX AATYMKOB NOGON NUHUK, coeauHsIIoLWEel NpMbop ¢ AaT4YMKOM, a Takke npu u3mMe-
peHun Temnepatyp 6onbwmx 205 °C NpOMCXOAUT NEepexof CUCTEMbl B aBapUWHBIN UMW AeXYPHbIN
PEXUM 1 COOTBETCTBYIOLLAA MHOPMaLms oTobpaxaeTcs (Ha akpaHe nmbo B ceTn).

5.2.2.4 [ns HacCTpoWku BXO4a crepyeT BOMTY B NyHKT MeHto //HacTpowikal NMapameTpbl/Bxoabl
aHanoroBble/.

MopsiAoK HACTPOVKM aHaNOroBbIX BXOAOB NpeAcTaBrieH Ha pUcyHke 5.2.
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BrIbop Homepa paTturka

Bbibop Tmna gatumka( M BpemeHu onpoca)

In-t de
[MoaTee eHre BbIGpaHHoro Tuna garymka
B) . . OTBERH, P it

PucyHok 5.2 — Nopsapok HacCTPOMKKN aHanNoroBbiXx BXoA0B
(BbIGOP HOMepa, TMNa, 3HaYeHUA napameTpa — NPOU3BOAUTL KHonKamu (A n [¥;
cumBoOn «<» o6o3Ha4YaeT usmeHsemoe none)

5.2.2.5 Kaxablih TN gatyvka MMeeT onpeaerneHHbli Habop napameTpoB, CBsi3aHHbIX C 0COBEeH-
HOCTAMM ero paboTbl.

Onsi ynobcTBa Mo yMOMYaHWIO BLICTABMSKOTCS 3aBOACKME 3HAYEHWS!, COOTBETCTBYHOLME Onpese-
TNIEHHOMY TUMY AaTyuka.

Mpy Heo6Xx0QMMOCTM 3HAYEHUsI ATUX NapamMeTPOB MOXHO M3MeHATb (Tabnuua 5.2).

Ta6nuua 5.2 — MNapamMeTpbl gaTYMKOB

O603HayeHue HasBaHue napameTtpa [OonycTumbie
napameTpa 3HayYeHus
in.Fd MocTosiHHas Bpemenn HY-cunbTpa o1 0 go 1800
in.FG Monoca nponyckaHusi NMKoBOro ounbTpa o1 0 go 9999
itrL [Mepuog onpoca gatynka o1 0.1 0030.0cC
in.SH KannbpoBka Hynst oT -999 no 9999
in.SL Kanunbposka Likanbl o1 0.9 00 1.1
Ain.L HwxkHee 3Ha4yeHne nokasaHuin TOKOBbIX AaT- oT -999 g0 9999
Y/KOB
Ain.H BepxHee 3HaueHWe nokasaHuii TOKOBbIX oT -999 g0 9999
[aT4nKoB
dt Homep gatyvka 1..8
in-t Tuvn patyvka 1..8

CooTBeTCTBME KOZa M YCNOBHOrO 0603HaYeHnst TUMNy AaTymka NpMBeaeHo B npunoxeHun XK.
5.2.2.6 CpoBur oecsTMYHOM ToYKK. [py M3MEeHeHUN 3HaYeHns napameTpa KHOMKaMn U OecATnY-
Hasi TouKa He MEeHSIeT CBOEro MOSIOKEHUs!, YTO OrpaHnYMBaeT MakCMMaribHOe 3HayeHue napameTpa.
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5 MNoarotoBka npubopa k paboTte

Hanpuwmep, Ha LIN2 oTobpaxaeTcs 3HaveHue «8.974». MNpu HaxaTum KHonok n ByaeT npoucxoauTb
N3MEHEHMe 3Ha4YeH s, HauMHas ¢ nocredHero paspsaa:

«8.974» — «8.975» — «8.976» — ...

MakcumanbHoe 3HaveHne, KOTOpoe MOXHO YCTaHOBUTL Ha LIN2 — «9.999».

[ina BBOAA BonbLUero Yicna HeobxoaAMMO CABUHYTb AECATUHHYIO TOYKY.

[Onsa caBura 4ecaTUYHOM TOYKMN:

— [o Havyana pegakTupoBaHusi 3HadveHus (T. e. korga Ha LUWN1 muraet ums napametpa) —

fpeon)
HaxaTb 1 yAePK1BaTb KHOMKY (2.
Yepes HEKOTOPOE BPeMSl HAYHETCS LIMKIMYECKUA CABUT BNPABO AECATUYHON TOYkK Ha LIN2:

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

— [JoxpaTbCa MOMeHTa, Korga AecsiTuyHas Touka YCTaHOBUTCA B HYXHOE MOonoxeHune,
N OTNYCTUTb KHIOMKY. Tenepb MOXHO OTpedaKkTupoBaThb 3Ha4YeHne napameTpa.

5.2.3 HacTpoWka AUCKpeTHbIX BXOA4O0B

YT106bl M3MEHUTHL HACTPOWKM AOMOSHUTENBbHBLIX AUCKPETHLIX BXOA0B HEOOXOAMMO BbIGpaTh MyHKT
MeHto //HacTponka/llapameTpbl/Bxoabl AUCKpeTHbIE.

MeHss 3HaueHue napameTpa d.inp BbiGpaTe Homep [duckpeTHoro Bxoda ot 1 o 6.

C nomoubto napameTtpa C.Use HacTpouTb Norvky paboTbl Bxofa: open — Ha 3amblkaHue, close —
Ha pa3smblkaHue, off — He ncnonb3yetcs. B napameTtpax PAU.1 n PAU.O 3agatoTcs COOTBETCTBEHHO
BpeMsi 3a4ePXKKN 1 BbIKMIOYEHUS AaTYuKa B CeKyHOaXx.

5.2.4 ABToHacTpoika NMNO-perynatopoB

5.2.4.1 O6wme cBeaeHus

B kayecTBe OCHOBHOWM HacTPOMKM peKOMeHOyeTCsi UCMOoNb30BaTb CUHYCOMAANbHYK HACTPOMKY,
TaK Kak oHa obecneyvBaeT MnNaBHOE W3MEHEHWe Perynnupyemon BenuyuHbl 1 obrnagaeT nydwen no
cpaBHeHuto ¢ AP® n A3B nomexoyCcToM4MBOCTbIO.
BapuaHTtbl AP® 1 A3B ¢ Bo3byxaeHueM aBTokonebaHuii B KOHTYpe perynvpoBaHus siBnsitoTcs 6onee
YyBCTBUTEIbHLIMU K BO3MYLLIEHMAM. VX MOXXHO MCMONb3oBaTh B TEX Cry4vasix, Koraa npuMmeHeHne
CVIHycOoMAarnbHOM HaCTPOMKM HEBO3MOXHO M3-32 HEYCTONYMBOCTU CUCTEMbI PerynmpoBaHuns. ABTOHa-
CTpoVika NPOV3BOAUTCS ANSA KaXAoro kaHana n3aMepeHust B OTAENbHOCTU.

5.2.4.2 Nopsnok aBTOHAaCTPOWKM ANA TPEXNO3ULMOHHOIO UCNONMHUTENbHOrO MexaHu3Ma
(3aABUXKKK)

5.2.4.2.1 TMpepBapuTenbHasi HACTPOVKa NPON3BOANTCS B CNEAYHOLLEM NOPSAAKE:

1)  CkoHdpurypupoBaTtb npmubop B COOTBETCTBMM C MOAKIMIOYAEMbBIMW K HEMY AaTyukaMu U UC-
MOSTHUTENBHBIMU MEXaHU3MaMW.

MapameTpbl aBTOHacTpOnkn Heobxoaumo yctaHoButb Ans 2-ro (CHAn 2) n 3-ro (CHAN 3)
KaHanoB, COOTBETCTBYIOLMX KaHanam peryrnmpoBaHUs MPUTOYHOTO BO3AyXa M obpaTHom
BOZbI.

2) C nomoubto nporpammbl koHdurypaTopa ((06. Perynsitopbl / PerynaTtop
NeX /ABToHacTpoika perynsatopa / MapameTpbl HacTPOWKM), Unn 4Yepe3 MeHo npubopa
(//MACTPOVMKWU/MAPAMETPbI/AHP perynsaTtopa) ycTaHOBUTbL 3HaudeHus napameTpa YO.
[na CHAn 2 B 3TOM napameTpe yKka3blBaeTCcs ycTaBka Nno Temnepartype NpMTOYHOro Bo3ayxa
B AHeBHOe Bpemsi Tnp JIHEBHOW (F.pri/Sp.lu). Ons CHANn 3 YO = 0.

3) YcrtaHoBUTbL 3HauyeHust napameTpa «MakcumanbHoe OonycTMMoe OTKIoHeHne» Ydop, aToT
napameTp M3MepsieTCs B eAnHMLaxX perynupyeMon BENMuUMHbLI U 3agaeT aMmniutydy ee Ko-
nebanun.

YCTaHOBUTL TUMN UCMOMNHUTENBbHOrO ycTponcTea B napameTpe R.el — «3-X NO3NLMOHHBINY

33



5 MNoarotoBka npubopa k paboTte

YCTaHOBUTL BPeMs MOMHOrO XOA4a WCMOSMHUTENbHOTO MEXaHn3ma M3 OOHOro KpawiHero no-
noxeHus B Apyroe B napameTtpe t.val, B cekyHaax.

YCcTaHOBUTb 3HaYeHVe napameTpa «4oMnycTMoe OTKIIOHeHUe MoLLHocTuy Ptol, 3agatowero
OTKIMOHEHNE MOLLHOCTU B NMPOLIEHTaxX OT YCTAHOBMBLLErOCS 3HaYEeHUS.

PekomeHngyembit untepsan 5...10 %. MeHbluee 3HaveHue crnegyeT ycTaHaBnmBaTth Npu OT-
CYTCTBUM B NpoLecce HaCTPOMKN BO3MYLLAIOLLMX BO3AEWACTBUIA HA OOBEKT MW NPU HanMunm
OrpaHVYeHnin Ha YCnoBus IKCnnyaTaumm obbekTa.

Onepauuu, BbINOMHSEMbIE C NPUGOPOM Ha OOLEKTE:

1)
2)

3)

4)

-
3ainTtu B nyHKT MeHto /| HacTpowka /| ABTOHacTpoika. KHOI‘IKaMVI Ry [¥ BoiBpatb KaHan

perynupoBaHusi 1 NoATBEPANTL BbIGOp HaXkaTMeM KHOMKK K
3apaTtb Xenaemoe 3HayeHvWe HavarnbHOW BbIXOOHOW MOU.lHOCTVI Ui, noateepautb BbiGOp

Ha)kaTUeM KHOMKK F

HabntogaTb 3a NpoLEeccoM U3MEHEHUS PeryrnmpyemMoi BENUYMHBI U BIXOAHOMO CUrHana pe-
rynsitopa no uudposomy uHaukatopy. lNpu atom npubop pomkeH pabotaTb B pexume
OBYXNO3MLMOHHOIO PEerynupoBaHus C MEepekrnioyeHneM BbLIXOAHOrO CurHana perynsropa
Mexay MakcuManbHbIM Prax = PstabtPio U MUHUMANbHBIM Prjn = Pstab - Pio YPOBHSIMM.

Pstab — 3Ha4YEHME BLIXOOHOMO CUrHara perynsitopa, npy KoTopom 6bin 3anyLleH npowecc aB-
TOHACTPOWIKN.

HoxaaTtbcs 3aBepLUEHNsT HACTPOWKK, Ha YTO yKaxeT cooblieHue «done» Ha uHaukaTope, u

HaXXaTb KHOMKY E anGOp BO3BPATUTCA B TOT PEXUM, N3 KOTOPOro Obina 3anylieHa aBTo-

HacTpownka.

5.2.4.3 Nopsagok aBToOHacTpoWuku Ans asyxno3uumoHHoro UM (LLAI)

5.2.4.3.1 lNpegBapuTenbHasi HACTPOMKa NPOM3BOANUTCS B CreAyloLeM NOpsaKe.

1)

2)

3)

CkoHdurypmpoBaTb Npubop B COOTBETCTBMM C MOAKMIOHAEMbIMU K HEMY AaTyuMkaMu u uc-
MOSTHUTENBHBIMU MEXaHU3MaMW.

MapameTpbl aBTOHACTPONkN Heobxoanmo yctaHoBuTb anst 2-ro (CHAn 2) n 3-ro (CHAN 3)
KaHana, CoOTBETCTBYIOLLE KaHanam perynupoBaHusi MpUTOYHOTO BO3AyXa M obpaTHON BO-
abl.

C nowmolupbto nporpammbl koHdurypaTtopa ((06. Perynatopbl / Perynatop NeX / ABToHa-
cTporika perynsitopa / [MapameTpbl HacTpomWku), unu 4epe3 MeHw npubopa
(// HACTPOMKU/MAPAMETPbI/AHP perynatopa) ycTaHoBWThL 3HadeHus napameTpa YO
OTOT mapameTp ykasbiBaeT MOLHOCTb B %, BblAaBaemyto Ha VIM npu 3anycke pexuma
npeaBapuTenbHON HaCTPOMKM.

YCTaHOoBWTb TUM UCMOMHUTENBHOTO YCTPOMCTBa B napaMeTpe R.el — «3-X NO3NLMOHHbBINY.

Onepau,mm BbIMOSHAEMbIE Ha 0ObeKTe:

1)

2)

3)

=
3antn B NyHKT MeHto //Hactpoika/ABToHacTponka. KHonkamu f\ n ¥ gpibpaThb kaHan pe-

rynupoBaHusi 1 NOATBEPAUTL BbIGOP HaXaTneM KHOMKU F

HabniopgaTb 3a NpoLEecCcOM U3MEHEHUs perynupyeMoi BenUYnHbI U BBIXOAHOMO cUrHana pe-
rynsitopa no uudpoBomy uHavkaTtopy. MNpu atom npubop OormkeH paboTaTb B pexume
ABYXMO3WLIMOHHOTO PErynvpoBaHusi C MNepekniodeHneM BbIXOAHOrO CurHana perynsitopa
MeXay MakcuManbHbIM Prax = 100 % 1 MUHUManNbHbIM Prin = 0 % ypoBHAMM.

Hoxpatbcs 3aBepmeHwﬂ HaCTPOWKK, Ha YTO yKaxeT cooblueHne «donex» Ha uHOMKaTope,

W HaxaTb KHOMKY U"’ MpuGop BO3BpaLLaETCs B TOT PEXWUM, U3 KOTOporo Bbina 3anylieHa
aBTOHaCTpoiika.
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5.2.4.4 Ungukaumsa napameTpoB HACTPOMKUN

Bo Bpems NpoBeaeHNst HaCTPOKM HaxaTnem KHomnku (&) unn ¥ sosmoxHo Npou3BOAUTL CMEHY
0TOBpaKeHNs TEeKyLLUMX NapameTpoB:

— nonocsl nponopunoHansHocTy perynsaTtopa Pb [eq/%];

—  MOCTOSIHHOW uHTEerpupoanus ti [c];

— mopgyns Bektopa KYX 3aMKHYTOWM CMCTEMbI B OKPECTHOCTU PE30HAHCHOW 4acToTbl ANSA TeKy-
LUMX HAaCTpoek perynstopa rS;

— pasbl BekTopa K4X GS [rpaa];

— CcpeAHeKBaApaTUYHOro OTKIMOHeHWs1 Mmoaynst Bektopa KYX no nn pacyeTHbIM nepvogam dS
(NN — KONMYECTBO pacyeTHbIX NepruoaoB).

5.2.4.5 OcTtaHOBKa aBTOHACTPOMNKHU

[nsa npepbiBaHUsi NpoLecca HacTPOWKM CrieayeT HaxaTb KHOMKY . Ha nHgukaTtope nosiButcst
HaD,I'IVICb «HALT» — 3anpoc Ha NoATBepXAeHWe Bbixoga. HaxmuTe KHOMKY Anst NOATBEPXAEHUS, Uin

KHOMKY K — Onsi OTMeHbl onepaumy. s npocMoTpa TEKYLUUX NapamMeTpoB Mo ApyrM kaHanam cne-

OyeT HaxaTb KHOMKY . Ha nHaukaTtope nossutca Hagnucbk «HIDE», noarBepanTb Haxatmem K
MpOLIECC aBTOHACTPOWKM NPK 3TOM He ocTaHaBnmnBaeTcs. BepHyTbCs B peXnM aBTOHACTPOWKK MO)KHO

Ayl
OAHOBPEMEHHbIM Ha)XaTeM KHOMOK [Eatly 7 jie

5.2.5 3apgaHue yctaBoK Temnepartyp

N3MeHUTb yCTaBKkM MOXHO C MOMOLLIbIO MEHI0 «BbICTpbI A4OCTYNY», NpeAHa3HavyeHHoe Anst BbicT-
poro focTyna K napameTpam, HauGonee 4acTo M3MEHsieMbIM MNonb3oBaTenieM. OTO CAenaHo Ans
yMNpOLLEeHUs NpoLeaypbl BHECEHUS UBMEHEHWIA.

5.2.6 HacTpowka MK

M3ameHeHue ceTeBbix NapameTpos npubopa TPM133 MOXHO NPOM3BOAUTL HE TOMBLKO C NepeaHen
naHenu, HO 1 13 nporpammbl-koHdUrypatopa. Nepen CMeHon ceTeBbIX HAaCTpoek HeobxoaMmo ycTa-
HOBUTb CBSA3b NPOrpamMmmbl C NPUOOPOM Ha CTapbiX CETEeBbIX HACTPOWKaX.

CMeHa ceTeBbIX HAacTpoek npoussoauTcs B Aepese «MapameTpsl npubopa | CeTeBble NnapameT-
pbl npubopax. MiameHeHHble ceTeBble NapameTpbl MOMeYeHbl 3eMéHbIM LIPUATOM, NOCne X 3anicu B
npubop WpudT cTaHoBUTCA YEPHBLIM. [1o Tex nop, noka U3MeHEHHbIe napameTpbl He ByayT 3anucaHbl,
npubop npogomkaet paboTaTb C MPEXHUMU CETEBLIMU HACTPONKaMMU.

Mocne 3anucu B npmbop n3meHeHHbIx CeTeBbix napameTpoB npubopa KoHndurypatop TPM133
aBTOMaTu4eckv npeanaraeT cMeHnTb CeTeBble NapameTpbl NPorpammbl.

Mpun HeycToM4MBOM CBA3N C NPMBOPOM (Ha 3TO yKa3blBalOT YacTble coobLueHnst 06 owmbkax npu
YTEHUU UNu 3anvcu napameTpoB) HeobxoanMo nonpoboBaTe M3MEHUTb CKOPOCTb OBMEHa AaHHbBIMU.
Hanpumep, Ha «megneHHbix» [MK, ecnu ckopocTtb coctaBnsina 9600 6ut/c, cnegyeT nonpo6oBaTtb
yCTaHOBUTb ckopocTb 38400 munun 57600 6uT/c.

CeTeBble napameTpbl NporpaMMbl 3a4aloTcst B Aepese: «[lapameTpbl komnbloTepa | CeTeBble
napameTpbl NPOrpammbI».

Mocne 3apaHust CeTeBbix NapameTpoB MporpaMMbl HEOBXOAUMO MPOBEPUTL Hanuune CBA3N C
npubopom, cuntas ero ums. [na atoro Hago B [Mporpamme-koHdurypatope BbiGpaTbh MyHKT MEHIO
/MpoBepuTb cBA3b ¢ Npubopom (rev, dev). AHanorM4yHas npoueaypa BbIMOMHAETCS MPU HaxaTum
kHonku «[MpoBepka» nocne 3anycka MNporpammbl-koHdUrypaTopa.

Ecnn npousowna ownbka cuntbiBaHWs, cnegyet npoBepUTb NPaBUbHOCTb YCTAHOBKN CETEBbIX
napameTpoB NporpammMbl, COOTBETCTBME MX CETEBbIM HacTpoWkam npubopa, NpaBUIIbHOCTb MOAKMIO-
YeHus npubopa k komnbloTepy Yepes agantep OBEH AC3-M.

M3aMeHeHue ceTeBbIX HAaCTPOEK NpPOrpaMmMbl MOXET NoTpeboBaTbCA Npu 0OAHOBPEMEHHOWN paboTe
C Heckonbkumun npubopamu B ceTu. Mpyn 3TOM HaAO YYecTb, YTO OHW AOMMKHbI OTNINYATBCS TOMbKO
BasoBbiMK ceTeBbIMM agpecamu (napameTp Addr), a ocTtanbHble CeTeBbIE NapaMeTpbl JOMKHbI ObiTh
OANHAKOBLIMM.
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5.2.7 3apaHue rpachmka TemnepaTypbl 06paTHON BOAbI M NPUTOYHOroO Bo3ayxa

B npnbope TPM 133 ycraBka TemnepaTtypbl 06paTHOW BOAbI U MPUTOYHOIO BO34yXa MOXET ObITb
3ajaHa cpyHKUMen OT Apyror NepemMeHHOW ¢ MomoLublo rpadmka. padmk TemnepaTypbl obpaTHon
BOAbl MOXHO 3a4aTb Kak C MOMOLLbI KHOMOK Ha NvueBol naHenu npubopa, Tak M Nporpammbl-
KoHdurypaTopa. pacduk Koppekumm NpUTOYHOro BO3ayXa 3a4aeTcsi TONbKO C NMOMOLLbI0 MPorpamMmbl-
KOHdurypaTopa.

5.2.7.1 O6bwme cBeaeHus

[nsa 3apaHus rpacbuka obpaTHOWM BoAbl HeOOxoanmo BonTh B MeHto //HacTpowka /MapameTpbl/
Fpadmkn.

"padmk MmoxHoO 3aaaTb He 6onee yem aecsTbio (10) Toukamu [MUHUManNbHOE KONMMYECTBO TOYEK —
Ase (2)].

Hanpumep, rpaduk, npuBegeHHbIN Ha pucyHke 5.4, 3agaeTcs NATb0 TOYKaMu.

Mpumeyanue. Ha rpacuke He fomkHO GbiITb MeHee 2 Touek. MNpu HacTpolike npubopa TPM133
HeobXxoAMMO 3adaTb KoopauHaThl rpadmka, ucxoas 3 TpebosaHuii Balen TennocHabxatowen Kom-
naHuu.

Y[Tee] 3
{) +)
1 2 a 5

X[Tne]
PucyHok 5.4 — NMpumep rpacdumka Temnepatypbl o6paTHoO BoAbI

pachuk Ne1 ucnonbayeTcs ANs KOppekumn yctaeku obpaTHon Boabl, rpacmk Ne2 moxeT ObiTb
MCnonb30BaH AN KOPPEKLMM yCTaBKM TemnepaTypbl NPUTOYHOTO BO3AyXa.

B cBsi3n ¢ Tem, 4TO rpadvk onpeaenseT MaTeMaTMyYeckylo OYHKLMIO (OAHOMY 3Ha4YeHUIo apry-
MeHTa COOTBETCTBYET O4HO 3HayeHue (PYHKLMM), Mporpamma He AOonyckaeT HapyLlleHWs nopsaka
crnepoBaHNs Toyek oTHocuTenbHo ocu X (1, 2, 3,...), T.e. 3HayeHne X B T. 3 He MOXeT ObiTb MeHbLUE
3HaveHusa X B T. 2. Npu nonbiTke oWNMGOYHOro BBOAA 3a4aBaeMble TOYKM aBTOMAaTUYECKN NepeHyme-
poBbIBaloTCs (MO BO3pacTaHuio 3HaveHns X). Mpu nsmeHeHun koopauHatel X nporpamma aBToMaTtu-
YeCcKkn MEeHSIeT HOMEP TOYKM, ecln 3HaveHne X B 3TOW TOYKE NMPEBLILAET 3HaYeHne X B TOYKe, BBe-
OeHHoW paHee.

OnucaHune akpaHHou hopMbl:

38.0 1 Tos = 38.0 *C [Y] Homep Toukn
~10.0 <<
v Twe =-50.0 *C [X] Howmep rpachuka (1)

3HayeHne XBT.1
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5.2.7.2 No6aBneHune Touku

[ins KOpPeKTUPOBKU rpadhuka nnu JobaBNeHNs B HErO TOYKW HYXKHO YCTaHOBUTL yKa3aTenb «<<»
Ha TOYKy, Mocrie KoTopow cnepyeT Aob6asuTb HoBYyl. [lanee BbINONHUTL onepauun r) — X) (CM. Ha

—
pucyHke 5.5). 3aTem HaxaTb KHOMKy Gf‘?’_, 4YTODbI KypCcOp «<» BCTan HanNpoTMB 3HayeHus X.
Ecnu rpadovk He 3agaH, cnegyeT BbINOMHWTL Onepaummy, NpuBeaeHHbIe Ha pucyHke 5.5.

a) | = MycToli rpaduk Nei

DoBaeuTk Touky
6)

[na eeona koopauHaT
B)

YcTaHoBMTE HyXKHOE 3HadeHue X [Hanpumep, 10,0]
r)

CoxpaHutse X M nepeltm kY

YcTaHOBUTL HyXHOe 3HavYeHune Y [Hanpumep, 30,5]
a)

CoxpaHuts Y ...
e) ... M NepenTn K X ona sagaHnsa cneayowen TOYKK

YcTaHoBUTL HyXHOoe 3HadveHne X [Hanpumep, 20,0]
cnegyowein Todku (T. 2 noGaBuTca aBToMaTUYeCcKK)

Janee aHanorn4yHo, Ha4nHasa ¢ n. r)

X &l <

MNocne BBoOA BCEX TOYEK
BbiiAT 13 pexxima pepakTupoBaHua rpaduka

-

PucyHok 5.5 — NopsAaaok aeMcTBMi Nnpu fo6aBneHUM ToUKU rpaduka

@
v
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5.2.7.3 YpaneHue TO4YKKU

Mpu KoppekTnpoBKe rpadmka YacTo HeOBXOAMMO yAanuTb BbIGpaHHy TOYKy rpadvika.
[ns aTOro He06X0AMMO BbLINOSHUTL CREAYIOLUME OENCTBUS:

1) BoWitn B nyHKT MeHio //HacTpoiika/llapameTpbi/I'pacdmku.

2) HaxaTb KHOMKy ans Bbibopa HYHOM TOYKM ( Kypcop «<<» AOIKeH ObITb HANPOTUB HO-
Mepa Touku). 3aTem — BbINOMHUTL Onepaummn, NpuBeaeHHbIe Ha Ha pUcyHke 5.6.

38.0

=50.0 1
) Bribop yoanaemoii To4ku rpaduka
W/

—
+ YoaneHue Toukm

PucyHok 5.6 — MNopsagok AencTBUM Npu yaaneHUn Touku rpacduka

2) Ecnwn Ha gucnnee npubopa TPM133 nosiBunack crnegytollas akpaHHas dopma:

TO AEWCTBMS BbINOSHEHbI BEPHO. ocne 3Toro B CNWCKe Ha OAHY TOYKY CTaHET MeHbLUE.
Takum 06pa3oM MOXHO yaanuTb BCE TOYKU rpadhmka.
5.2.7.4 U3meHeHue rpacmka

M3meHnTb KOOpAOUHATbl TOYKU Henb3A. Ee moxHO yoanutb, a NOTOM no6asutb HOBYIO C HYXXHbIMU
KoopAuHaTamMu. [ns aToro Heo6xoAMMO BbINOMHUTB onepauuun, npuBefeHHbIe Ha Ha PUCYHKe 5.7.

Bribop Homepa rpaduka

)

3
38.0 <
=50.0 1

Buibop Toukm

NamenuTs koopauHaTel (0T X KY)

-50.0 [1]«

PucyHok 5.7 — Nopsaaok AeMcTBMA Npu yaaneHuu To4ku rpacduka
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5 MoproTtoBka npu6opa k pabote

5.2.7.5 3apaHue rpadmka o6paTHOM BOAbI C MOMOLLLIO NPOrpaMmbI-KOHUrypaTopa

padmk B KOH(MrypaTope MOXHO 3a4aTb Kak C MOMOLLbIO AepeBa napameTpoB npubopa, Tak un
MCMonb3yst MEHHO.

Ons 3agaHusi rpacpuka C MOMOLLBI MEHIO HYXXHO BbINOMHUTL Crieaytolme AeNCcTBUsS (CM. pucy-
HOK 5.8).

1)  BbibpaTtb nyHkT «Mpunbop | Mpadukm yctasku | Fpadmk Ne1» rmaBHOro MeHto.

TPM133 - Wmna He sanano

- i) 3Fpa¢um
14.Braasl rpadukos

PucyHok 5.8 — Bua okHa nporpamMmbi-KoHdurypatopa
npu 3agaHuun rpacdmka ¢ NOMOL b MEHI

2) MosBUTCS OKHO (PUCYHOK 5.9), B KOTOPOM MOXHIO M3MEHUTbL KOOPAMHATBI rPacuKoB.

Ipatur kopperund ycrased Nl

PucyHok 5.9 — Bug okHa 3agaHus napameTpoB rpaduka o6paTtHoi BoAabl
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5 MNoarotoBka npubopa k paboTte

5.2.7.6 3apaHue rpacumka Ne2

"padhuk Ne2 — 370 rpadpuk KoppeKLmmn 3aBUCUMOCTU T OT Tiomw. 3aAAETCA STOT rpacuk TOMLKO C
NMOMOLLbI0 NporpaMMbl-koHdUrypaTopa (CM. pucyHok 5.10).

padhuk cTpoUTCs Mo ABYM TOYKaM, KOOPAMHATBI KOTOPbLIX 3a4at0TCs NOSb3oBaTeNeMm.

ANropuTM NpOrpaMmmMpoBaHUsA CrEAYOLLNIA.

1)
2)

KonunuectBo o6bekToB B KaHarne napametp n.Obj usmMeHuTb Ha 4 (ecnu ucnonb3yeTcs
OOMH AaTYMK KOMHAaTHOW TemnepaTypbl) Unu Ha 5 (ecnu ncnonb3yeTcs 2 fatyvka).
MapameTpy or.sp Ans ycTaBok Ha warax 3 n 9 3agaTb 3Ha4YeHWe, paBHOe yCTaBKa + rpa-
duk Ne2

B rpadhmke Ne2 konuyecTtBo To4ek paBHoO O;

3apante KoopanHaTbl TOYEK;

YKaxuTe Konm4ecTBO TOYEK PaBHbIM 2;

YkaxuTe BxogHow rpacduk Bbluvcnntens Ne4;

Bbluncnurenu —> sbluncnutens Ne4;

B napameTtpe in-t 3againTe 3HayeHne [aTuuk;

MapameTpy in. 3agaetcs 3HaveHuve 4;

) MapameTpy CAL.t 3agaeTcsa 3HayeHue MNoBTOpPUTEND

5 TPM133 - Uma ne sapano
FPaiin Mpubop Pewums nporpamess  Crpaska

DBEANSS @RSt ]2
OnuCaHre - | Mapametp | 3HaqeHme | Amuﬂyrpelmu,l Bnageney,
= Q Korgurypaura TPM133 (Miva ve sagano)
= i@ MNapareTpel npuiopa
B 23 Déwme napareTpel
-0 01.06wexre
- C0 02Bxanei
[%] & 03 d1ckpeTHee BROAB
-3 04 Buronuren
| B2 Bomcarens Nt

g--Z‘ Bemmcavrens N2
@2 Bormcarens N3

= B C LT 2
- [8] Apryment Borsicaurena Nel
Bor :',5' Tun aprymenTa Beuwc nurena Ltin, Daraak Pegaktipuereni  MNonssoeatens
- #8¢ Homep [cuman ot 0] Bxoaa un.. in. 3 Peaaxtupyemeit  MNoneaoearens
.. apc Becosol KO3, 4nd oprynbl ... SCA 1.000 Peaaktvpyerewi  MNonssosarens

2 MNepexon Ha euasTp Ceresoil ounstp N4
MNepexog, Ha aaTue Broa Med
(8] Aprymest Borsscavrena Ne2
- [8] Apryment Bormcsurena N:3
) =] AprymeHt Borscnirena Nid
@ [8] Apryvient Bonsicnurens NiS
- [=] Aprymesm Bermcaumena N6
(& [8] Apryvest Busscaurena Ne7
m = Apryment Berscnurena N8

13/0 POpHYNE BEMMCIUTENR CaLt MNosTopurens Pepaktipyereit  Nonesosatens
A5 [ICHKPOMETPMYECKIIA KOS PPHUME. Aist 0140 Peaaxtipyemein  MNonesoearens
ABC [10CTOAHHAA BREMEHM UHPDOBOrD... CLFd i} Peaaktvpyerewi  MNonssosarens
4pc MNonoca uMPposoro $unLTpa CLFG 0.000 Peaaxtupyemeii  MNonssosarens
ABC KonuyecTs0 SHAKOE NOCNE AECAT.. dFP 1 Pepaktipyerbit  MNonesosatens
Ap0 Konuecteo aprymventos Bemdcm. ninC 1 Peaaxtupyerbin  MNonpaoearens

2 Benpcaurene N5

&

> Belmcadrens N6
20 Brwcaurens N7
.2 Bemmcaurens N:a
¥ Orparsverie aoctyna k Bermcnimen. A.CAL MNapone He HexeH PeaaxTipyemeit  MNonsaoearens

E-E

&

PucyHok 5.10 — Bua okHa nporpamMbi-KOHUrypaTopa npu 3agaHuum Bbluucnutens

40



5 MNoarotoBka npubopa k paboTte

5.2.8 YcTaHOBKa Aathbl U BpeMeHu!

Ons ycTaHoBkM p[daTbl W BpemMeHu crnepyeT BblbpaTb NyHKT MeHw //[maBHoe Me-
Hio/HacTtpovika/[aTta n Bpems. Ha umdpoBom nHankatope otobpasntcs cnegytoLee:

Yucno-Mecsau-lopn Yac:MuHyTbI

D,J'IH N3MEeHeHUA OaTbl U BpEMEHUN HY>KHO I'IOCJ'Ie,Cl,OBaTeJ'IbHQ yCTaHaBnmnBaTb Kypcop (*) noa Kax-

= |',¥] (J\m._l |_'§|

OblM N3MEeHAEeMbIM Nnonem 1 UCnonb3ys KOM6|/|HaU,V||O KHOMOK [ + 24 ynn L. + £ COOTBETCTBEH-
HO YBEMNWYMBATb UMM YMEHbLLATh 3HaUYeHne B NopsiaKe, N306paKEeHHOM Ha pucyHke 5.11.

MeperT Ha oaHY NO3NLMIO Briepen,

19-07-2005 18:36
BuibpaTk none «4ac»

@)
YBeNn4nTb 3HaYeHne

19-07-2005 19:36

*

PucyHok 5.11 — NopAaaok AeCTBUI NpM YyCTaHOBKEe AaTbl U BPEMEHM

C aToro MomeHTa Yackl 6yayT paboTtaTtb Aaxe Korga npubop BbIKMIOYEH (MPU YCNoBUM YTO yCTa-
HOBIeHa M He paspsbkeHa GaTtapeiika). [Mpu 3ameHe GaTapeiky BO3MOXEH COPOC 3HAYEHWI, PeKo-
MeHZyeTCs NoBTOPUTL NpoLeaypy YCTaHOBKM AaTbl U BPEMEHW.

5.2.9 3anyck cucteMbl BEHTUNALUMU (aKTUBM3UPOBaHUE)

Mawwuna CoctosHusa (MC) ynpasnseT norvkon pabotbl npubopa (T.e. nepexog B Pexum paboThbl,
COOTBETCTBYIOLLMIA TEKYLLEMY COCTOSHUIO cuctembl). [na ynpasnenns MC npegycmoTpeH napameTp
idle — Pexkum oxupanus. o ymonyaHuio npnbop nmeet 3aBoAckoe 3HayeHue napametpa idle = ON
(cocTosiHMe oxupaHusa). ITo o3HadvaeT, YTo MawwuHa CocTosHMSA npubopa HeakTMBHa, U Npubop
HaxoOMTCH B HEaKTMBHOM COCTOSHWM, NpedHa3Ha4YeHHOM Ans NPOBEeAEeHMS pasfvyYHbIX HAcTPOeK U
NpoBEPOK (PYHKLMOHAaNbHbLIX 31IEMEHTOB Npubopa.

Ha 3akniounTenbHOM aTane HacTpovikvu npubopa Ans nepeBofa CUCTEMbI B akTuBHoe (pabouyee)
COCTOsiHME HeobxoauMmo ero AKTMBM3MpoBaTb. [Nsa 9TOr0 HyXHO BblGpaTb MYHKT MEHIO
/IHacTtponka/AkTuBusupoBatb. [1pn atom napametp idle = OFF (cuctema aktusHa).

Mocne atoro npubop nepexoaut B pexum NMPOIPEB, 3atem B pexvM, COOTBETCTBYIOLLUIA TEKY-
LLieMy COCTOSHUIO cucTembl. MNpu aTom B MeHIo «HacTpoiika» nyHKTbl «HMUmanusauus» n «Tectmpo-
BaHue» He oTobpaxatoTcs BO n3bexxaHne HecaHKLIMOHMPOBAHHOIO 3anycka 3TUx npoweayp.

Mpy n3MeHeHUM KOHUrypaLuum CUCTEMbI BEHTUNALMU HEOOX0AMMO Ae3aKTUBUpPOBaTb Npubop.
[Ons atoro B nyHkTe MeHio «//HacTponka/MalwmHa cocTosiHus HeOBXOAMMO YCTaHOBWUTH 3HAYeHWe
napameTtpa idle = ON (cocTosiHne oxuaaHus).

Mpu nepeBoge npubopa B pexum oxuaaHus Yyepes naHenb, Botu Hactpoiika //MapameTtpsi //
Cnyxe6Hble 1 yCTaHOBUTb 3Ha4YeHWe napametpa idle B nonoxeHne ON.
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6 3kcnnyaTtauus npubopa

6 JkcnnyaTtauus npubopa
6.1 BknroyeHune npubopa

Mocne BkntoYeHnsi npubopa B CeTb B TEYEHWE HECKOMbKUX CEKYHA MPOUCXOAMUT MHULManusaums
AaHHbIX, Ha MHAMKaTope oTobpaxaeTcs HasBaHwe npubopa u Bepcust NPorpaMMHOro obecneveHus.
Mocne atoro npubop nepexoaut B pexum CTAPT (0603HayeHuns pexumoB paboTel npubopa npuse-
[eHbl Bbille B Tabnvue 4.1).

Mpy nepsom BkntoveHun npubop byaet octaBaTbcs B pexxume CTAPT oo MomeHTa AkTuBU3a-
uum. Ecnn npubop aktuusmpoBaH, To nocrie pexvuma CTAPT oH nepeiget B pexum MPOMPEB, a
3aTeM rocre onpoca COCTOSHNSA AaTYMKOB NepenaeT B PeXUM, COOTBETCTBYIOLLMIA TEKYLLEMY Nokasa-
HUIO AATYMKOB.

6.2 MeHio «BbicTpbIN gocTyn»

Ona ynobcTBa aKcnnyaTtaumMm M ynpoweHUs Npoueaypbl BHECEHWUS W3MEHEHWI B NapameTpsbl
npubopa cryuTt MeHto «BbICTpBIA AoCTYyn», NpeacTaBneHHoe B Tabnuue 6.1. [lononHuTensHO B nNpu-
6ope NpegycMoTpeHa BO3MOXHOCTb Bbl30Ba 3TOFO0 MEHIO Ha)KaTUeM KHOMKY .

Ta6bnuua 6.1 — MeHto «BbicTpbI gocTyn»

U3o6paxeHue Ha . 3aBoackue
KommeHTapun MapameTp
MHAuKaTope YCTaHOBKMU
[eXypHbIN pexvm — Bbi3biBaeT Nepexos CUCTEMbI B
LlexypHbiii Pe- [exypHbIn pexum: namensietT napameTtp Duty. [y6-
KM nupyeT BO3MOXHOCTb NepeBofa CUCTEMbI B AEXYpP- duty off
HbIi PEXUM CETEBOW KOMaHAOW U MO COCTOSHUIO BXO-
na C1.
Yctaska Tnp JEHDb — n3meHsieT 3HayeHne yctaBku
YcraBka TemnepaTypbl NPUTOYHOTO BO3AyXa, AeNCTBYIOLLEN B .
[F.prilSp.lu 50
TrrAEHDb [OHeBHOe Bpems, onpegensiemMmoe no BCTPOEHHbIM
yacaw, [F.pri] Sp.lu;
YcraBka Tn, HOUb — n3ameHsieT 3HayeHne ycraBku
YcTaska Tnp TemnepaTypbl MPUTOYHOTO BO3ayXa, AENUCTBYIOLLEN B .
[F.nig]Sp.lu 50
HOYb HOYHOE Bpems, onpeaensiemMoe no BCTPOEHHbIM Ya-
cawm, [F.nig] Sp.lu.
Bpems OEHb — Bpems nepexoga B QHEBHON PEXUM .
Bpewst [IEHB paboTbl, B kKoTOpoM YcTaBka = Ty, JEHb; t.day 08:00
Bpemst HOYb — BpeMs nepexoa B HOYHOM PeXunm . .
Bpems HOHb paboTbl, B koTOpoM YcTaBka = T, HOYb; t.nig 20:00
[lata v Bpems [ata n Bpems — nusmeHsieT 3Ha4yeHUs TekyLLero Bpe- rc )
MEHU 1 AaTbl B npubope, cM. n. 5.2.8.

Mpumeyanue. Cumeon 'S' Ha aucnnee otobpaxaeTcs Tak xe, kak 1 umdpa '5', 1.e. 5.
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6 3kcnnyaTtauus npubopa

6.3 lmarHocTuKa COCTOsiHUSA BXOA0B U aBapMIﬁHble cutyaummn

6.3.1 Mpu BO3HUKHOBEHUW HELUTATHON CUTYyaLIMK, BbI3BAHHOWN OLLUMOKOW M3MEPEHUs Unu n3MeHe-
HWEM COCTOSIHUS [OOMOMHUTENbHbLIX BXOAOB, HA WHAMKATOpPe B BEPXHEM MpaBOM Yriy nosiBnseTcs

coobLeHre ¢ CMMBONOM ‘ (pucyHok 6.1, a).

TEKYLINIA PEXUM MOLLHOCTb NONe AMArHOCTUKN ABAPUIAHBIX
(cm. Tabn. 4.1) Ha Bbixoge MW CcUTyauwit (c™. Tabn. 6.2)
I 1 I 1 I 1
a)
3([AIM|E|I'RP|3 Pi11(01l0 AOnNnP
T n|pl=|=|-|-- vii2lsl . |lo
| | J ]
aHanorosbiii BXop/ MaMepeHHoe 3HaYeHWe YCTaBKu
napametp (cM. Tabn. 5.1)  aHaveHue (cm. Tabn. 6.3)
nyckK
KHONKA HEaKTMBHA |— =y BBOJ, | — BbI30B rnaBHoro MeHio
w] R
epeMELLEHHe MO CIINCKY
0TOBpaXaEMbIX NapaMeTpos
KHONKa HeakTMBHa |— | AMBT. V
0)
IC‘i—,D,E)K.PE)K BbIKJ'Il
1 1
[ONONHUTENbHBIA BXOA, onucaHue | paclundposka COCTORHME BXOfA
(cm. n. 3.4)
B)

IBPEMFI 131 314 : |28 I

PucyHok 6.1

[MepeyeHb N NCTOYHMKN BO3MOXHBIX aBapUHbIX CUTYaLMn U COOTBETCTBYIOLLME YCIOBHbIE 060-
3HaYeHUs Ha MHAMKaTope NpUBEAEHbI B Tabnuue 6.2.
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6 3kcnnyaTtauus npubopa

Ta6bnuua 6.2 — ICTOYHUKN MHPOPMALIMOHHbLIX U aBapUNHbIX COOBLUEHUIN

YcnoBHoe OnuvcaHue HewTaTHOW cUTyaLumn
0603HauYeHue
CumBon 0603Ha4YaeT BO3HUKHOBEHME HELUTATHOW CUTyaLmm
nob HewvcnpaBHocTb AaTyuka ob6paTHol BoAbl (Mocne AnarHocTuku, Tabnvua 6.3)
ane HewvcnpaBHoOCTb AaTyuka NpUMTOYHOro Bo3ayxa (nocrne agvarHocTvku, Tabnuua 6.3)
OH HewvcnpaBHOCTb AaTyuka HApY>KHOro Bo3ayxa (nocne AnarHocTuku, Tabnuua 6.3)
TH TemnepaTypa Hapy»KHOro BO3fyxa BblLLNa 32 ONYCTUMbIE Npefenbl
TOBb TemnepaTypa ob6paTHO BoAb! BbILLUMa 32 A0NYCTUMbIE Npeaernsbl
TNP TemnepaTypa NpUTOYHOrO BO3AyXa Bhilfia 3a AOMNYyCTUMbIE Npeaernsi
C1...C6 M3meHeHne cocTosiHusl Npubopa, CBsI3aHHOE C COCTOSIHMEM AVCKPETHBLIX BXOA0B

Ha vHavkaTope B mone AMarHOCTVKM aBapuiHbIX cuTyauui (pucyHok 6.1) coxpaHsieTcs un He

cbpacbiBaeTCsi KHOMKOM uHdopmaumsa 06 UCTOYHMKE, NEPBbLIM NpUBEALLEM K NMEepexoay B TeKy-
LM aBapuiHbIN pexum. COpoc BO3MOXEH NPU CHATMU BCEX aBapUHbIX YCIOBUA U CMEHe pexnma
paboTbl npubopa. ATo caenaHo Ans BO3MOXHOCTM BbISICHEHUSI MPUYUMH BO3HUKHOBEHMWS aBapuUAHON
cuUTyauuu.

6.3.2 lMpu paboTte npubopa HenpepbIBHO NMPOU3BOAUTCA OMArHOCTMKA COCTOSIHUS M3MEPUTENb-
HblX BXOZOB, NpeaoTBpaLlalolLmnX BO3HUKHOBEHUE Pa3fUYHbIX HELUTATHbIX CUTyaLWi, CBSI3aHHbIX C
HEeMCnpaBHOCTbIO AATYMKOB. [Mpy BO3HMKHOBEHWM MOJOGHOW CUMTyauuu KoA OLMOKM BbIBOAUTCSA Ha
VWHOMKaTOp B COOTBETCTBYIOLLEM Mofie coobLyeHuii (pucyHok 6.1, a). Kogbel owmbok namepeHns npu-
BeAeHbl B Tabnuue 6.3.

Ta6bnuua 6.3 Koabl olmbok namepeHus

Coo6lLeHne Ha HgUKaTope MpuynHa ownGKM
Ad.Er Owubka B pabote npubopa
- O6pbIB AaTynka (TepMmonpeobpasoBartens)
0.0.0.0. KopoTkoe 3amMblkaHne
LLLL VI3MepeHHOe 3Ha4YeHNe CrIMLLKOM Maso
HHHH M3mepeHHoe 3Ha4YeHWe CrMLLKOM BENuKo*
OCL.L M3mepeHHas TeMnepaTtypa XonoAHOro crnasi CIvLIKOM Mana
OCL.H 3mepeHHas TemMnepaTtypa XOnogHOro crnasi CIvLIKOM Benvka
OFF TekyLwuii kaHan BbIKMKYEH (M3 04epeamn N3MepeHUIA)
el 3HayeHwue BbluMCnSeTCs OT rpadvika (npeaynpexaeHve npy
OTCYTCTBUM AaHHbIX ANs BblYUCTIEHMs rpadhuka)

* ABapuiHbIv curHan dopmupyetcs npyu T >199,9 °C.

6.3.3 Ha Bpems HeucnpaBHOCTM Mo6Oro n3 gaTtynkoB B kaHanax T, Tesp UM T, NpUGOpP Nepe-
BOAMWT CUCTEMY B PEXUM 3aLUuTbI Kanopudepa oT 3aMOpaXnUBaHUS.

B 3aBNCMMOCTU OT NPUYMHBLI BO3HWKHOBEHUSI aBapUNHON CUTyaLun crneayeT NPoBOAUTL COOTBET-
ctByowme onepauuu: (AD.er) — Bbilen u3 CTpos npubop, 06paTUTbCA B CEPBUCHYHO CryxDy;
—— — 0b6pbIB coegnHuTenbHOM NHMKM aatymka; LLLL — Bbixoa 13 cTpos AaTyvka unm owmnbka Ka-
nnbpoBkn 1 T.4.).

Mpwn BoccTaHoBNEHUN paboToCnoCOBHOCTM HeMCNPaBHbIX AaTYMKOB aBapUNHbIA CUTHamM B BEpX-
Hem npaBoMm yrny (pucyHok 6.1, a) coxpaHsieTcs. [Ans cbpoca aBapuiiHOro curHana HeobXxoAvMo

HaXaTb KHOMKY
6.3.4 OTobGpaxxaemoe 0603Ha4YeHNe (CM. PUCYHOK 6.1) PYHKLIMOHANBLHOrO Ha3HaYeHUst AOMOSHU-
TenbHOro ANCKpeTHoro Bxoaa (cm. n. 3.4) npuBeaeHo B Tabnuue 6.4.
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6 3kcnnyaTtauus npubopa

@ >ITNABHOE MEHIO

E HACTPOWMKA

ANBT.

TPM133 VI [1R ]
KHOMKa HeaKTMBHA Nep no crmexy |
BL(O M3 MEHIO / B03BPAT mywTa meo (1-5 crpoka) |
B NPEABIYILEE MEHIO
] Knonka neaxvana mﬂi.::(a;’?p:}:‘

PucyHok 6.2 — dnemeHTbl ynpaBneHUsa npu paéoTe ¢ MeHIO

Ta6bnuua 6.4 — OTobpakeHne COCTOAHUSA AUCKPETHbIX BXOA0B

YcnoBHoe
Bxop OnucaHue
0603Ha4YeHue
KOMMYTUMpYIoLLee YCTPONCTBO AN ANCTAHLMOHHOIO
C1 OexX.pex YTVIPYIOLLEE YCTP Ans Iy H
nepeBoa CUCTEMbI B AEXYPHbIA pexXum
aTYMK KOHTPOMNS HEUCNPaABHOCTM NMPUTOYHOIO BEHTUNSATOPA
C2 np.BeHT A P P P P
no NoToKy Bo3gyxa
aTYMK KOHTPOMSA 3acopeHust punbTpa
C3 cunbTp A p P ¢ P
NPUTOYHOTO (BBITSPKHOIO) BEHTMSITOPA
C4 3amep3 [aTYYK BKITIOYEHUS M OTOBPpaXKeHUs1 pexmnma 3almTthbl OT 3aMep3aHnst
C5 noxap [aTyYK NOXapHOW CUrHanusauum
C6 BbIT.BEHT [aTYYK KOHTPOSIS HEMCNPABHOCTW BbITS)KHOIO BEHTUNATOPA

6.4 [1eXXypHbIN peXxum padboTbl

6.4.1 Ona ynobcTtBa nomnb3oBaTens npegycMoOTpeH ObICTpbIi nepeBop npubopa B OEXYPHbIN

pexum. [ing aToro cnegyeTt HaxaTb KHOMKY 1 yaepxuBaTk ee B Tedenue [ B c. Mocne aToro npo-
3BYYUT KOPOTKWI 3BYKOBOWM CUrHan v U3MeHUTCS 3HadyeHve napametpa duty.

6.4.2 [ina Bo3Bparta npubopa B npeabigyLlee COCTOAHUE credyeT NoBTOPUTb AEWCTBUS, Npuse-
OeHHble B N. 6.4.1.

6.4.3 3HayeHne napameTpa duty kaxabli pa3 meHsieTcs Ha npoTusononoxHoe (on/off nnn
BKI/BbIKIN COOTBETCTBEHHO).

Mpumeyanue. Cnenyet 06paTUTh BHUMAHUE, YTO PEXMM 3aLUUTbLI OT 3aMepP3aHns UMeeT Npuo-
pUTET BbIlE AEXYPHOrO PEXuMa, T.e. BKMIOYEHUE [OEXYPHOrO PEXUMa HEBO3MOXHO MPU aKTUBHOM
pexXumMe 3alMThbl OT 3aMep3aHus.

6.5 Pexxum pyyHoro ynpasneHusi

Pexvm PyyHoro ynpaereHust npegHasHayeH Ansi NpoBepKU (hyHKUMOHUpoBaHUs npubopa B cu-
cTeMe WUnu 3aAaHvsl BbIXOAHOW MOLLHOCTM perynsitopa. PyyHoe ynpaBneHue BO3MOXHO TOMbKO Mpu
aKTUBMPOBaHHOM COCTOsIHUM Npubopa (napameTp idle=OFF). [ina 3anycka pexvma crnegyeT BbibpaTh
MeHto // Py4How pexum.

[ns py4HOro 3agaHust yCTaBKM (BbIXOOHOW MOLLHOCTW) HeobXoaMmo BbiOpaTb KaHan perynvpo-
BaHusi, BbIOpaTb TUN ynpaBneHus. 3ateM U3MeHUTb 3Ha4YeHUe Y COXPaHUTbL ero.

[MowaroBas MHCTPYKLUUS MPUBEAEHA Ha pUCyHKe 6.3.
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6 3kcnnyaTtauus npubopa

Bo Bpems BbiGopa kaHamna perynupoBaHWs BO3MOXHO OToOpaxeHue cregytollen crnyxebHown
MHOopMaLn:

— N0 BblIOpaHHOMY KaHany HeBO3MOXHO perynmpoBaHue.
—  C.oFF - owunbka: NcnonHUTENbHbIN MEXaHU3M HE MOAKITYEH K pErynstopy.
— C.err — owwnbka koHdUrypaumm (HeT kaHana B o6bekTe).

TH = 6.0

1.1 8p — — ——<

Buifiop kaHana perynvpoBaHue(HoMepa faTiuka), Harnpumep:
To6 — KaHan Temneparypsl 06paTHoi BofbI

Tp — KaHA1 TEMNEpaTypbl IPUTOYHONO BO3AYXa

Tmp = 27.5 BuIGOp peryvpyemoii BenymHbi:

1.2 sSp 999999.

Pw — 3Ha4eHue BbIXOAHON mowwHocTw ML
Sp — YCTaBka perynsropa

MepexnioyuTbea B Py4Hoid Pexium
(Ha aKTMBHOCTb Yka3blBaeT cumeon ‘<')

@ @ YBenu4eHne / yMeHbILeHWe 3Ha4eHus
BLIOPAHHOMA BEAVYMHBI

CoxpaxuTb 3aaHHOE 3HAYEHVe

[Mocne OKOHYaHMS NPOBEPKH BbIATH M3 Py4yHOro Pexuma
(oTcyTcTBMe cumBona ‘<’)

PucyHok 6.3 — Pexxum py4yHoOro ynpaBneHus

6.6 MpuHyauTenbHas nepesarpyska npubopa

B cnyyae, ecnu npubop TPM133 B Kakmx-nubo pexumax paboTaeT HEKOPPEKTHO (3TO MOXeT
CNy4UTLCS, HaNPUMep, NpY CUIbHBIX NOMEXax Uin Nocne AIMTENbHOro nporagaHus MUTaHNs), MOXXHO

CyLWIeCTBUTbL €ro nepesarpysky. Ons nepesarpysku an6opa HaXaTb OAHOBPEMEHHO KHOMKKU

.

NpumeyaHue. OGbIYHOE OTKNIOYEHNWE Npubopa OT NUTAloLLEN CeTU He NPUBEAET K Nepe3arpyske,
TaK Kak MHdopmauums o cocTosiHAM npubopa coxpaHsieTcs Gnarogapsi BCTPOEHHOMY UCTOYHUKY NUTa-
Hus (baTaperike).

BHumanume! MNpubop TPM133 npegHasHayeH Ans KpyrioroAnyHoOW HenpepbiBHOW paboTbl, Ans
3TOro NpefycMOTPeHbl pexuMbl, obecneunBatowme 3awmty cuctemsl. SAMNPELWAETCAH BoikntoveHne
npubopa B 3MMHee BpeMsi BO n3bexaHne saMopaxusaHus kanopudepa.
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Paspensbl 7-10

7 Mepbl 6e3onacHocTH

7.1 Mo cnocoby 3aluTbl OT NOPaAKEHNS SNEKTPUYECKUM TOKOM NpUGOP COOTBETCTBYET kiaccy 0
no MOCT 12.2.007.0-75.

7.2 B npubope ncnonb3yeTcs onacHoe ANst XM3HU HanpsbkeHue. Mpu yctaHoBke npubopa Ha
obbekTe, a Takke Mpu YCTPaHEHWM HEeUCnpPaBHOCTEW U TEXHWYECKOM OOCNyXMBaHWM HeobXxoaumo
OTKMIOUYNTL NPUBOP ¥ NOAKMI0YaeMble YCTPOWUCTBA OT CETU.

7.3 He ponyckaeTcs nonagaHve Bnaru Ha BbIXOOHbIE KOHTAKTbl BEIXOAHOTO pa3bema 1 BHYTPEH-
HVe anekTpoanemMeHTbl npubopa. 3anpelyaeTcs Ucrnonb3oBaHvWe npubopa B arpeccyBHbBIX cpedax C
coaepxaHvem B aTmocdepe KUCMOT, LenoYen, Macen n T. n.

7.4 TMopknioyeHve, perynmposka u TexobcnyxmBaHne npubopa AOMKHLI MPOU3BOAUTLCS TOMLKO
KBanuULMpOBaHHbIMK crieuuanMcTamm, 3y4mBLUIMMIN HacTosILLEee PYKOBOACTBO MO IKCMyaTaumm.

8 TexHuveckoe obcnyxusaHue

8.1 TMpwu BbINONHeHUM paboT No TexHUYeckoMy obcnyxmBaHuio npubopa cobnopatb Mepbl 6e3-
OMacHOCTW, N3NOXeHHbIe B pa3p. 8.

8.2 TexHuyeckuin ocMOTp Npubopa NpoBOANUTCS OGCNYXMBAOLLMM NEPCOHATNIOM HE PEXE OJHOro
pa3a B 6 MecsiLieB U BKIo4aeT B cebs BbIMONHEHWe criedyoLwyx onepawmii;

—  O4MCTKy Kopnyca npubopa, a Takke ero KneMMHbIX KOMOAOK OT MbIfK, FPSA3n U MOCTOPOHHUX

npeameTos;

— MPOBEPKy KayecTBa KpenneHus npubopa Ha DIN-peiike;

— MNpOBEepKy KayecTBa MOAKIOYEHNS BHELLHNX CBA3EN.

OB6HapyXeHHbIe NpK 0CMOTpe HedoCcTaTkv crnedyeT HemMeaneHHO YCTPaHNTb.

9 MapkupoBKa 1 ynakoBka

9.1 lMpwu n3rotToBnNeHUM Ha NPUGOP HaHOCATCS:

— HauMeHoBaHuWe npubopa v BapuaHT ero MoanduKaLmu;

—  un30bpaxeHne 3HaKa COOTBETCTBUS TPeGOBaHNSAM HOPMATUBHO-TEXHUYECKOW AOKYMEHTaLuu;

—  TOBapHbIV 3HaK NPeAnpUATUS-U3rOTOBUTENS;

—  YHUKanbHbIN LWTPUX-KOZ (3aBOACKON HOMEP);

— oA M3roTOBMEHNUS;

—  [OvanasoH HanpspKeHW NuTaHus 1 notpebnsemasi MOLHOCTb.

9.2 YnakoBka npubopa npov3BoanTCst B MOTPebMTEnbCKyto Tapy, BbIMOMHEHHY W3 rodpupo-
BaHHOTO KapToHa.

10 TpaHcnopTUpOBKa U XpaHeHue

10.1 Mpnbop JomKeH TpaHCMOPTMPOBATLCA B YNakoBKe Npu TemnepaType oT MuHyc 25°C go +
55 °C v oTHOCWTENbHOM BNaxHOCTW Bo3dyxa He 6onee 95 % (npu +35 °C).
10.2 TpaHcrnopTupoBaHWe onyckaeTCcs BCeMy BMAAMM 3aKpbITOro TpaHcnopTa.

10.3 TpchnopTMpOBaHme Ha camosieTax AOJDKHO NPOon3BOAUTLCA B OTanimBaemMblX repMmeTusu-
POBaHHbIX OTCEKaXx.

10.4 Ycnosusi xpaHeHust TPM133 B TpaHCNOpPTHOW Tape Ha cknage noTpebutenst 4OMKHbI COOT-
BeTcTBOBaTh ycrnosmsam 1 no FOCT 15150.
10.5 Bo3gyx nomeLLeHns He OOIMKEH coaepaTb arpeCcCUMBHbIX MapoB U ra3os.
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MpunoxeHune A. FabapuUTHbIN YepTeX

MpunoxeHue A. Na6apUTHbIN YepTex

PucyHok A.1
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MpunoxeHue B. NMporpamupyemblie napameTpbl

MpunoxeHue b. NMporpammupyemblie napamMmeTpbl

Ta6bnuua B.1 — NMporpammupyembie napaMeTpbl npubopa

PasmelleHune 0O603HauYeHune Ownana3oH 3Ha4YeHun 3aBoackoe
B AepeBe napamMeTpoB napameTpa 3HayYeHue
//Hactponkal/llapameTpbl/O6bekTbI/obd 1
KonnyectBo 06beKTOB n.Obj 1 1
KonnyecTtBo kaHanos n.Ch 3..6. 3-ans npocTon
cucTembl 4- Ans cu-
CTeMbl C AaTYKOM
KOMHaTHOW Temnepary-
pbl 6- 4ns cuctemsl €
obpaTHoW CBA3bIO MO
nornoxexuo M
Manka Kanana Ne 1...n.Ch F.SAU
//HacTtpowkal/llapameTpbl/O6bekTbI/obJ 1/F.SAUX (X — HOMep kaHana)
2-0o1 KaHan — perynupoBaHue Temnepartypbi NPUTOYHOro Bo3ayxa
3-1 KaHan — perynupoBaHue Temnepartypbi o6paTHon BoAbl
Hanwvuyune perynsitopa B kaHane rEGL Yes/No Yes
Hanuuune nHcnekTopa B kaHane inSP B laHHOW Moauduka- No
LM He ncnonb3yeTcs
Manka Bbluncnurens P.CLC B laHHOW Moauduka-
LM He ncnonb3yeTcs
Manka Perynsitopa REG
Manka PernctpaTopa RTC.P B laHHOW moauduka-
LM He ncnonb3yeTcs
//Hactpowkal/llapameTpbl/O6bekThI/obJ 1/F.SAU x/rEG
30Ha HeYyBCTBUTENBHOCTU db 0...9999 0.05
[eq. nam.]
Pexum paboTbl perynsitopa rEG.T rEGL/CPr rEGL
KommyTaTop NoakmnioYeHHbIN K pery- od.tP B AaHHOW Moanduka- Ctr.1
nsTopy LM He ncnonb3yeTcs
Hanuune curHanmsaumum obpbiBa KOH- Lba B AaHHOW Moanduka- oFF
Typa LM He ncnonb3yeTcs
Manka KommyTaTopa Ctr.P B AaHHOW Moandmuka-
LM He ncnonb3yeTcs
Manka NWA-PerynsaTtopa rC.PR
Manka YcraBok SP.Pr B laHHOW Moauduka-
LM He ncnonb3yeTcs
//Hactpowkal/llapameTpbl/O6bekThI/obJ 1/F.SAU x/rEG/rC.PR
lMonoca nponopuMoHanbLHOCTH pb 1...9999 [ea. uam.] 120
MocTostHHaA NHTErpupoBaHUsi OTHO- ti 0...65535 0.30
weHve N4 k MA td. ti 0...0.3 0.125
OrpaHuyeHne MakcuMyMa UHTerpana i.Upr -100...100 [ea. uam.] 100
OrpaHuyeHne MUHUMYMa MHTerpana i.min -100...100 [ea. nam.] 0
HomuHanbHasi MOLLIHOCTb P.nom -100...100 [ea. n3m.] 0
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MpunoxeHue B. NMporpamupyemble na

pameTpbl

Ta6bnuua B6.1 — NpogonkeHue

PasmelleHune 0O603HauYeHue Ownana3oH 3Ha4YeHumn 3aBogckoe
B AiepeBe napamMeTpoB napameTpa 3HayeHue
//Hactponkal/llapameTtpbl/CNTY)XXEBHbLIE
MepuoanyHocTs 0GHOBNEHMSI MHGOP- ind.r 0...1[c] 0.01
Maumu
Pexum MackupoBku napameTpoB Ind.S B laHHOW Moauduka-
LM He ncnonb3yeTcs
Homep BbIXO4HOro ycTponcTBa Ans AL.rE 2.6 4
curHana ABAPUA
YpaepkaHue curHana «Asapusi» nocrie AL.Hd ON/OFF ON
BbIXOAA M3 aBapuNHOW cUTyaumm
CocTosiHME BbIXOOQHOMO YCTpOiicTBa B AL.St ON/OFF ON
MOMEHT aBapuu
Pexum GnokupoBku py4Horo ynpasre- bL.ru ON/OFF OFF
HUS
Pexum oxnaganus npubopa Idle ON/OFF ON
(He_aKTMBHOCTb)
KoHTpacT nHamkatopa ind.C 0..200 200
MopcBeTka MHaMKaTopa ind.L ON/OFF ON
3BYyKOBOE NOATBEPXKAEHME HAXATUA Beep ON/OFF ON

KHOMOK

/IHacTtpomkal/llapameTphbi/B.

XOObl AHANOIOBbIE/dt x (x* Homep Bxoaa)

Tvn gaTtynka in-t (cm. Tabnuuy 2.2) r.391
MocTosiHHan BpeMeHu criaxmueatoLLe- in.Fd 0...1800 [c] 0
ro gunbTpa
MNMonoca nponyckaHns ounbTpa in.FG 0...9999 [eq. usm.] 0.0
Mepuvog onpoca gatynka itrL 0,3...30 [c] 3
Koppekuun «CaBuUr xapakTepucTukm» in.SH -999...9999 [ea. nam.] 0.0
Koppekuun «HaknoH xapakrepuctmkm» in.SL 0.9...1.1 1
HwxHsis rpaHuiLa AvanasoHa uamepe- Ain.L -999...9999 [ea. nam.] 0
HKS
(ans akTMBHOro Agaryvka)
BepxHsas rpaHuua guanasoHa namepe- Ain.H -999...9999 [en. nam.] 100
HWSA (ONs aKTUBHOIO AaTyvka)

/IHacTtpomnkal/llapameTtpbi/Bxoabl QUCKPETHBIE
Mcnonb3oBaHne KOHTaKTa ANCKPETHO- C.use Open/close Open
ro gatyvka (HopmarbHO3aMKHYThIN
M HOPManbHOPa30MKHYTbIN)
Bpewmsi 3apepxku BblKITiouenns gnc- PAU.O 0..79.9 3.0
KPETHOro gatyuka, ¢
Bpewmsi 3apepxku BrnroveHus amc- PAU.1 0..79.9 3.0

KPETHOro AaTt4yuka, c
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MpunoxeHue B. NMporpamupyemblie napameTpbl

Ta6bnuua B6.1 — NpogonkeHue

PasmelleHune 0O603HauYeHue Ownana3oH 3Ha4YeHumn 3aBogckoe
B AiepeBe napamMeTpoB napameTpa 3HayeHue
/IHactpouka/llapameTpbl/UHTEP®EUC RS-485/FItR oo
CkopocTb 0bmeHa bps 2400, 4800, 9600, 9600
14400, 19200, 28800,
38400, 57600, 115200
[k6uT/c]
[nvHHa cnoBa gaHHbIX Len 7 vnn 8 [6uT] 8
KoHTporb no 4eTHOCTM Prty NO no
EVEN ODD
KonunyectBo cTton-6ut Shit 1vnm 2 1
Pa3smep ceTeBbIX agpecoB A.len 8 unu 11 [6uT] 8
CobcTBEHHBIN agpec npubopa Addr 0...2047 16
3agepxka oTBeTa, MC rS.dL 0...50 [mc] 50
//Hactponkal/llapameTpul/MACTEP CETU RS-485
Pexum paboTbl r.CO B AaHHOW Moanduka-
uum
Mepuog onpoca t.q He ncnonb3yeTcst
Pasmep ovepeawm onpoca nu.qu
Mms napameTpa p.chr
Appec onpalumBaemoro npubopa Adr
Manka o4epeau onpoca g.n
//[Hactpownkal/llapameTpsl/MALULMUHA COCTOAHUN
BkntoyeHue gexypHoro pexvma duty On/off Off
ABapuiiHasa Temneparypa onsi npu- t.ava 0..999.9[eq. usm.] 10.0
TOYHOro BO3gyxa
YcTaBka neTHen TemnepaTypbl t.let 0..999.9[ea. usm.] 12.0
Bpewmsi nporpesa kanopudepa u ama- t.nag 0.. 166.39 [MuH] 0.05
rHOCTWKW BEHTUNATOPA
Bpemsi Ha4ana gHs t.day 0..23.59 [vac] 8.00
Bpemsi Ha4ana Houn t.nig 0..23.59 [vac] 20.00
CaBur rpachvka anst MakcuMmyma TemM- Gr.Up 0...999.9 [eq. u3m.] 5.0
nepatypbl obpaTHol BoAbl
CaBur rpachvka anst MUHUMyMa TeM- Gr.dn -999.9..0 [eq. u3m.] -5.0
nepatypbl 0b6paTHol BoAbl
CpaBuvr Ans yctaBkv NeTHen TeMnepa- d_1 -999.9..993.9 [en. 5.0
Typbl 13m.]
CpaBuvr ons aBapvnHoOW TeMnepaTypbl d_2 -999.9..999.9 [ea. 5.0
NPUTOYHOrO BO3adyxa n3m.]
CaBur Ans MMHUMyMa TeMneparypbl d_3 -999.9..999.9 [en. 1.0
obpaTHoW Bogbl n3m.]
CaBur Ans Makcumyma TemnepaTypbl d_4 -999.9..999.9 [en. 5.0
obpaTHow Boab! n3m.]
3HayeHue yctasku Tnp AHEBHOW F.pri/Sp.lu 0...100.0 [ea. nam.] 50.0
3HayeHue yctasku Tnp HOYHOW F.nig/Sp.lu 0...100.0 [ea. u3m.] 50.0
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MpunoxeHue B. NMporpamupyemble na

pameTpbl

Ta6bnuua B6.1 — NpogonkeHue

PasmelleHune 0O603HauYeHue Ownana3oH 3Ha4YeHumn 3aBogckoe
B AiepeBe napamMeTpoB napameTpa 3HayeHue
/IHactpoukal/llapameTtpbl/ BbIXOOHLIE YCTPOUCTBA
Tanm-ayT aBapum Air.t B laHHOW Moauduka-
LM He ncnonb3yeTcs
ABapuiiHasi MOLLHOCTb P.Air B laHHOW Moauduka-
LM He ncnonb3yeTcs
OrpaHuyeHre pocta MOLHOCTMN P.rES 0...100% 0
OrpaHuyeHne makcumarnbHOW MOLLHO- P.Upr -100...100% 100
cTH
OrpaHuyeHe MMHUMarbHOM MOLLHO- P.min -100...100% 0
cTH
Homep unbTpa ons BXOAHOTO CUrHa- F.in B AaHHOW Moandmuka-
na uum
Twun xapakTepucTuku npeobpasoBare- Cp.t He ucnonb3yeTcsi
Nen BXOAHbIX CUrHanoB
BxoaHoe 3Ha4yeHune rno abconoTHOM AbS.P
BENuYnHe
'vcTepesuc npeobpasoBaTensi curHa- HYS.P
noB
Konunuyectso MM nPC 1
Manka napameTpoB UCMONHUTENBHOIO F.PC
MexaHu3ma
//Hactpowkal/llapametpbl/ BbIXOOHbLIE YCTPOUCTBA/F.PC
Mopor (HWXHWIA) NpeobpasoBaHus PCP B laHHOW Moauduka-
curHanos LM He ncnonb3yeTcs
Tyn MCNONHUTENBHOrO MEXaHW3Ma SE.P 2.pos 3.pos 3.pos
30Ha HeYyBCTBUTENBHOCTU ANS 3a- db.F 0.05...10 [%]
OBWXEK B NpoLieHTax
Hanuuune patymnka nonoxeHus dLP No/Yes
Tun Bxoga onpeaeneHns NonoxXeHns t.DP B AaHHOW Moandmuka-
3aBUXKM LM He Ncnonb3yeTcs
Homep Bxoaa onpeaeneHuns nonoxe- i.DP B laHHOW Moauduka- 6
HWS 3a0BUXKKN LM He ncnonb3yeTcs
MuHMManbLHoe Bpemsi octaHoB 3a- t. StP 0:01.....16:39 [MuH]
OBWXKN
MuHumansHoe Bpemsi paboTbl 3a- tP.L 0.1...10 [cek]
OBWXKM
MonHoe Bpemsi xoaa 3a4BWKKM tP.H 00:01 ... 15:00 [MuH]
Bpemsi BbIGOpKM NntochTa 3aaBWKKM tFP 0.1...10 [ceK]
WcxopgHoe nonoxexuve VIM LSP 0....100 [%]
1-bi1 B3 ynpasnstowmn UM OP 1 2,3,56 2
2-on B3 ynpasnstowuin UM (ans 3-x OP 2 2,3,5,6 3
nosuuyuoHHoro M)
Manka napameTpoB 1-ro B3 ynpaens- oUE 1
towero IM
Manka napameTpoB 2-ro B3 ynpaens- oU.E 2

towero MM (anst 3-x NO3ULMOHHOIO
M)
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MpunoxeHue B. NMporpamupyemblie napameTpbl

Ta6bnuua B6.1 — OkoHuYaHue

PasmelleHune 0O603HauYeHue Ownana3oH 3Ha4YeHumn 3aBogckoe
B AiepeBe napamMeTpoB napameTpa 3HaYeHue
//Hactpounkal/llapametpsi/ BIXOOAHBLIE YCTPOUCTBA/F.PC/oU.E
Tun B3 PoU B AaHHOW Moanduka-
LM He ncnonb3yeTcs
Mepuvog cnepoBaHWs UMMYNbLCOB Mpy tHP 0.01..1.21 0.02
LLUM-perynupoBaHum
MuHumanbHas onUTenbHOCTbL UM- t.L 0.050..0.5 0.05
nynscos npv LUAM-perynuposaHum
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MpunoxeHue B. NMporpamupyemMblie napameTpbl

MpunoxeHune B. O6wana cxema noaknoYeHUA
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Knemmbl 1-2 npegHasHayeHbl 4ns nogknioveHus npubopa k cetn 220 B.

Knemmbl 4-5-6 npegHa3HayeHbl Ans NOAKMIYEHNS Lenn ynpasnsioLen xansn n
NPUTOYHBLIM BEHTUIIATOPOM;

Knemmbl 7-8 n 9-10 — ana ynpaBneHus ABYXNO3uuUmoHHbIM K3P;

Knemmbl 11-12 — ans noAaknioYeHns yCTpoMCTBa CUrHanmaaumu;

Knemmbl 17-26, 51-52 — AN NOAKNHOYEHUSA KOHTAKTHbBIX AaTYNKOB;

Knemmbl 28-29 — ans noakntodeHus kabens cBsan no uHtepdericy RS-485;

Knemmbl 31-48 — yHuBepcanbHble BXoAbl Ans NOAKMYEHNS U3MePUTESNbHbIX A4aTYMKOB.
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MpunoxeHne B. Cxema nogkntoveHns

MpunoxeHue I'. NMogknoyeHne TepmonpeodbpasoBaTenen
COMPOTUBNEHUS NO ABYXNPOBOAHOMN CXemMe

.1 Kak yka3sblBanocb paHee, NpyUMeHsieMble B Ka4ecTBe AaTYMKOB TepMonpeobpasoBaTtenu co-
NPOTUBIEHUS OOMKHbI COEAUHATLCA ¢ Bxogamn TPM133 no TpexnpoBoOHOW cxeme, UCNonb3oBaHne
KOTOpbIX HENTPanu3yeT BMSHWE CONPOTUBIIEHUSI COEAMHUTENBbHBLIX NMPOBOAOB Ha pe3ynbTaTbl U3Me-
peHusi. OgHaKo B TEXHUYECKM 0BOCHOBaHHbIX Cryyasix (Hanpumep, Korga yctaHoBka npubopa npous-
BOAMTCA Ha 0bbekTax, 06opyAOBaHHbIX paHee MPOMOXEHHLIMU MOHTaXHbIMW Tpaccamu) Takoe Co-
eMHeHe MOXeT ObiTb BbINOIHEHO M MO ABYXMNPOBOAHOW cxeme. Takoe coeAnHeHne pekoMeHayeTcs
NPUMEHSITb A1 BLICOKOOMHBbIX AaTymkoB (500, 1000 Om).

Mpwn ncnonb3oBaHMM ABYXNPOBOLAHONM CXEMbI CriefyeT NOMHUTb, YTO nokasaHus npubopa B HEKo-
TOpON cTeneHun GyayT 3aBUCETb OT M3MEHEHWUSI TEMMNepaTypbl Cpedbl, OKpyXalolleh NUHUI0 CBS3N
«aatyuk-npubop». Mpumep noaknoyveHns TepmonpeobpasoBaTenst CONPOTUBMEHUSI K KOHTaKTam
«Bxoa1» npuBegeH Ha pucyHke IM.1.

TPM133
33| BxopX-1
32| BxopX-2
31| BxogX-3

PucyHok I'.1

Mpy ncnonb3oBaHUM ABYXNPOBOAHON CXEMbI Mepen Hayarom 3KcnnyaTtauum npubopa Heobxo-
OVIMO BbINOMNHUTL AeNCTBUS, YKadaHHble B n. I1.2...M.8.

.2 MNpowusBecTn noakno4eHe AaTymka no ABYXMPOBOLAHON CXeMe K COOTBETCTBYHOLLEMY BXOAY
npubopa, aHanorMyHo TOMY, KaK 3TO yka3aHo Ha pucyHke IM.1.

.3 MNogknounTb K NVHUM CBSA3N «AaTYMK-Mpnbop» (K MPOTMBOMOMOXHBLIM OT npubopa KoHuam
NHWUM) BMECTO TepmonpeobpasoBaTens Mara3vH conpoTuernenus tuna P4831 (unu nogobHbi emy ¢
KrnaccoMm To4HOCTM He xyxe 0,05).

.4 YcTaHOBUTL Ha Mara3vHe 3HaveHune, paBHOE COMPOTMBIIEHNIO TepMonpeobpasoBaTtens npu
Temnepartype 0 °C (50,000, 100,000 nnn 1000, 000 Om B 3aBUCMMOCTU OT TUMa NPUMEHSEMOro AaT-
yuka).

.5 MopaTtb nuTaHWe Ha Npubop U Ha COOTBETCTBYIOLLEM KaHare no nokasaHusiM mHaukaTopa
3ahmKCUpoBaTh BENMUYMHY OTKIOHEHUS TemnepaTypbl oT 3HayeHus 0,0 °C.

Mony4yeHHoe OTKMOHEHWE Bceraa AOMKHO MMETb MOMOXUTENbHOE 3HAaYeHNe, a BENuYnHa ero oy-
[OeT 3aBUCETb OT CONPOTMBEHUS NINHUM CBA3MN «AATUMK-NPUGOpP».

[.6 YcraHOBUTb AnNs AaHHOro AaTyuka B napameTpe in.SH «CaBur xapakTepuctuku» koadu-
LIMEHT KOPPEKLMUN paBHbIA 3HAYEHMIO, 3addUKCUPOBAHHOMY NP BbINOMHEHUM pabot no n. .5 (oTkno-
HeHue nokasaHui uHaukatopa ot 0,0 °C), HO B3ATOMY C NPOTMBOMONIOXHBLIM 3HAKOM, T.€. CO 3HaKOM
MUHYC.

Mpumep. Mocne nogknioveHns Ko BXody kaHana Tepmonpeobpa3oBaTenisi CONPOTMBIIEHUS MO
[OBYXMPOBOAHON CXeMe W BbINonHeHus pabot no n. B.5 Ha uHaukaTope 3acmKCMpoBaHbl NokasaHust
12,6 °C. [ns kOMNeHcauuu COMpPOTMBMEHUS NUHUM CBSI3W B NporpaMmupyemomMm napametpe in.SH
JaTyuvKa kaHana cnegyeT ycTaHOBUTbL 3HaveHne — 012.6.

.7 MNpoBepuTb NpaBUNbHOCTb 3afaHUsi KOPPEKUUM, ANS YEro, He U3MEHSIST CONPOTUBEHUS Ha
mMarasvHe, nepesecTu npubop B pexum PABOTA n yb6eautbes, 4TO NokasaHUs Ha COOTBETCTBYIOLLIEM
KaHane nHaukatopa pasHbl 0 °C (c abcontoTHOM norpeltHocTbio He xyxe 0,2 °C). MNpu Heobxoaumo-
CTUW 3TW onepauum criegyeT BbIMOSHUTL AN OCTarbHbIX KaHanoB U3MepeHusl.
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MpunoxeHwue I'. MopgknoyeHne No ABYXNPOBOAHOW CXeMe

I'Ipvmomel-me n. lOCTMpOBKa AaT4YUKa NoNIoXXeHUsA 3aABUXKN

0.1 [Ana kaHana ¢ NoAKMYeHHbIM AAaTYMKOM NnonoxeHus (4n3) B nporpammMupyeMom napametpe
in-t ycTaHaBnuBaeTcs koA, COOTBETCTBYOLWMIA nogcoeanHeHHomy [In3 (Hanpumep, P.r0.9, cm. npun.
K).

0.2 YcTtaHOoBUTb 3a4BWXKKY B KpaiHee 3aKpbiTOe NOMoXeHWe.

[.3 BbibpaTb nyHKT [NaBHoe meHto / HacTpoiika / KOctuposka / 3agBwxku / [MNaponb.

0.4 Beectu naponb «118» 1 HaxaTb KHOMKY Ha nepenHen naHenu npubopa.
Y6eauTbesi B NOSIBNIEHMU Ha LMAPOBOM MHAMKaTOpe 3acTaBku «CLbr typ 4».

0.5 Haxatb KHOmKy
I0OCTUPYEMOrO KaHana).
[.6 BbibpaTb kaHan CcTMpoBKY (kaHar, K KOTOpoMy noAkntodeH [1n3, B koHdurypaumm 01 paBeH

1 y6eauTbCs B MOSIBIIEHWM Ha uHAMKaTope 3acTaBkv «CHN 1» (BbiGop

6).

0.7 HaxaTb KHOMKy 1 y6eauTbca B MOSIBNEHUU HA UHAMKATOpe 3acTaBku «0» (FOTOBHOCTb
nprbopa K IoCTUPOBKE KpaHero 3akpbiTOro NONOXEHWS 3aABWKKN).

0.8 Haxatb kHomky 1 HabntogaTb NocnefoBaTenbHOE MOSIBEHWE HA MHAMKATOPE YeTbipex
npoyepKoB. [0 OKOHYaHWM KOCTUPOBKM Ha MHAMKaTOpe oTobpaxaeTcs 3acTaBka CL.nr u BbluMcneHHoe
nprvBopom 3HaYeHNe CTUPOBOYHOTO KO3 MULIMEHTA.

0.9 [nsa 3anucu 1CcTMPOBOYHOIO KoadhduLmeHTa B NamsTe Npubopa HaxaTb KHOMKY . Mocne
3anucy Npubop NepPexoanT B TEKYLLMIA PEXUM.
0.10 YctaHoBUTb 3aABWXKKY B KparHee OTKPbITOE MOSOXeHNe.

0.11 MosTopuTb gevctens no n.3...7.

N
0.12 KpaTkoBpeMEeHHO HaxaTb KHOMKY @ 1 y6eanTbCs B NOSIBNIEHUM Ha LMGPOBOM UHAMKATO-
pe 3acTaBku «99» (roTOBHOCTb NMPMBOpPA K IOCTUPOBKE KPaNHEro OTKPLITOrO NONOXEHWS 3a4BWKKN).
[0.13 MosTopuTb gevictens no n.8, 9.
0.14 KOctuposka [in3 aons BbIbpaHHOro kaHana 3aBeplueHa. MNokasaHusi npubopa B kaHane usmepe-
HUS MONOXEHNS 3aBWXKM OOMKHbI ObITh paBHbl 100,0.
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Mpunoxenune E. O6wue npuHuunsi NMUA-perynupoBaHus

MpunoxeHue E. O6wme npuHuunsl NMUL-perynupoBaHus

E.1 NapameTpsbi NMUA-perynaTopa

E.1.1 MWNO-perynatop u ero KoapdmumeHTbI
MO-perynatop (NponopumoHanbHO-NHTErpanbHo-guddepeHLUnanbHbIn perynsatop) BbiaaeT aHano-
roBO€ 3Ha4YeHue BbIXOAHOIO CUrHana, HarnpaBfieHHOE Ha YMEHbLUEHWE OTKIIOHEHNS TEKYLLENO 3HaYe-
HMS KOHTPONVMPYEMOW BENNYMHBI OT YCTaBKM.

BoeixogHon curHan NMUA-perynsTtopa Y; paccunTbiBaeTcs no opmyne:

1 AE, 1
Yi=o-|E+ty——+ —ZEiAtmsM
X At T,
p M3M n i=0
roe X, — nonoca nponopLUMoHanbHOCTY;

Ei — pasHocTb Mexay YCTaBKkon M TeKywmnM 3HadeHnemM T; KOHTPONMpyeMOon BenuymHbl, Unu
paccornacoBaHue;
Ty — AnddepeHumanbHas NoCTOSAHHAS;
AE;— pa3sHOCTb MeXay ABYMS! COCEAHUMM U3MepeHUsaMN Eju Ei—;
Atyan— BpeMs Mexay ABYMsi cOceaHUMM uamepeHuamu Tiu Ti—;

Tn— WHTErpanbHas NocTosiHHas;

n
2 E
=0 — HakonneHHas B i-i MOMEHT BpPEMEHVW CyMMa paccornacoBaHuii (MHTerpanbHas
cyMmma).
Kak BuaHO 13 dbopmyrnbl, CUrHan ynpaeneHust SBNSETCS CyMMOM TPeX COCTaBMNSIOLLMNX:
— nponopumoHanbHow (1-e cnaraemoe);
— uHTerpanbHow (3-e cnaraemoe);
- AuddepeHUmanbHom (2-e cnaraemoe).
[MponopunoHanbHas cocTaBnsioLLas 3aBMCUT OT paccornacoBaHus Ei n otBevaeT 3a peakumio Ha
MFHOBEHHY0 OLLUMGKY perynMpoBaHusl.
WHTerpanbHas cocTaBnsiowas coaepxut B cebe HaKomneHHyilo OowubKky  perynvpoBaHus

ZEiAtl/lsM

i=0 1 no3sonseT AobUTLCA MaKCUManbHOW CKOPOCTU AOCTUMXKEHUS YCTaBKM.
OudbdepeHumnanbHas cocTaBnsiowas 3aBUCUMT OT CKOPOCTU W3MEHEHWsi paccornacoBaHus

AEi/At,y ¥ N03BONAET YNYULINTL KAYECTBO NEPEXOAHOro npoLecca.

Ons acpdbektnBHom pabotsl MNO-perynstopa Heobxoammo nogobpatb Ans KOHKPETHOrO 06bekTa
perynupoBaHus 3HadeHnst koadpcpuumnentos MNO-perynatopa Xp, ty 1 t; (COOTBETCTBEHHO, NapameTpsbl
Pb, ti v td.ti, nocnegHwn 3apaeTca kak oTHoLeHWE ty/t,).

Hactpoviky TMWO-perynatopa pekomMeHAyeTCs BbIMOMHATbL B aBTOMATMYECKOM pexume (CMm.
n. 5.2.4.). MNpu HacTpolike BPYYHYD MOXHO OMPeAenvTb MpPUbnusnTenbHble 3Ha4YeHWs napameTpoB
MO-perynatopa no npunoxexHuto E.2.

E.1.2 HomuHanbHas BbIxogHasi MOLWHOCTb. OrpaHuyeHne HakomnneHus MHTerpanbHOW COCTaB-
nswowen. Paccmotpum nosBefeHve obbekta npu knaccudeckom MNWA-perynupoBaHum (cm. pucy-
Hok E.1, kpuBas 1).
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MpunoxeHue E. O6wue npuHumunsl MUA-perynupoBaHus

T P
Yoraka === N
2
Unrer- Bpems
panbHas
COCTaBnsAI0-
was, % 1
P e
LUPr AN
()11 [ A A, . S ——
0 -
Bpems
PucyHok E.1

Kak BugHo, npy AnuTtensHOM BbixoAe Ha ycTasky [NMV[-perynsatop npov3BoauT «nepeperynmpo-
BaHue» obbekTa. «lepeperynnpoBaHne» CBA3aHO C TEM, YTO B MpoLiecce BbIXoAa Ha YCTaBKy Hako-
nMock O4YeHb GOnbLUOe 3HAYeHWEe UHTerpanbHOW COCTaBMAOLWEN B BbIXOAHOM CUrHane perynsropa
(mMoLHOCTH).

Mocne «nepeperynnpoBaHusi» HaYMHAETCH YMEHbLUEHWE 3Ha4YeHUsi UHTEerpanbHON COCTaBMsto-
e, 4To, B CBOIO Ovepepb, NPYBOAMT K MpOBasly HWXE YCTaBKM — «HEAOoperynmpoBaHuio». Tonbko
rocrne ogHoro-aAByx Takux kone6anun MAO-perynatop BeIxXoguT Ha Tpebyemoe 3Ha4YeHne MOLLHOCTU.

Bo nsbexaHve «nepeperynmpoBaHnsa» U «HefoperynmpoBaHms» HeobXxoanMo orpaHnymnTb cBep-
XY W CHM3Y 3Ha4YeHne HaKOoMNSIeHHOW UHTerpanbHON COCTaBMSIOLLEN.

Mpumep - NimeeTcsa neyb, ANs KOTOPOW U3 OMbITa U3BECTHO, YTO ANSA NoAAepXaHWs onpeaeneH-
HoW ycTaBku TpebyeTcst MoLwHocTb oT 50 % Ao 70 %. Pa3bpoc mowHocTh B 20 % BbI3BaH U3MEHEHU-
AMW BHELUHMX YCMOBUWA, Hampumep TemnepaTtypbl HapyXHOro Bo3fyxa. Toraa, BBOASA OrpaHuyeHue
WHTEerpanbHON COCTaBrisolen, T. e. 3agaB napameTpbl i.min = 50 % v i.UPr = 70 %, Mbl Moxem
YMEHbLUNTb «NepeperynmpoBaHve» 1 «HeaoperynmpoBaHme» B cucteme (CM. pucyHok E.1, kpusas 2).

BaxHo! Cnegyet noHumaTb, Y4TO orpaHuyYeHust napameTpoB i.min v i.UPr pacnpoctpaHsiotcs
TOMbKO Ha WMHTerparnbHylo CocTaBnsioLlyto. KoHeyHoe 3HauyeHue BbIXOAHOW MOLLHOCTM, NOny4YeHHoe
Kak cymMMa nponopuuoHanbHon, AnddepeHumansHOn U MHTerpanbHON COCTaBNSAOWMX, MOXET fe-
XaTb BHe npegenos, 3agaHHblX i.min n i.UPr.

OrpaHuy4eHne KOHEYHOro 3Ha4YeHUst BbIXOOHOW MOLLHOCTW B CUCTeMe 3afjaeTcsi nmapameTpamu
P.min n P.UPr (cm. n. 3.7.3).

[na ymeHblueHns konebaHum npu nepexoaHbIX npoLeccax MOXHO Takke 3aAaTb HOMUHAIbHYIO
MOLLIHOCTb. HOMWHanbHas MOLLHOCTb — 3TO CPefHsIt MOLLHOCTb, KOTOPYIO Hago mnodaTb B OObeKT
perynupoBaHusi Ans AOCTWXeHnA Tpebyemon yctaBku. B Halwem npumepe HOMWHanNbHYH MOLLHOCTb
P.nom HyxHO 3agaTb pasHoi 60 %. Torga npu paboTe k 3HA4YEHWUIO BbIXOAHOW MOLLHOCTU, paccuu-
TaHHow M[-perynatopom, 6yaeT npnbaBnAaTbCA HOMUHaNbHasA MOLLHOCTb. Npu 3aA4aHUM HOMUHaMb-
HOM MOLLHOCTU MapameTpbl OrpaHWYEeHUss MHTerpana Heobxooumo 3agaTb OT 3HaveHuss P.nom. B
Halem npumepe ANs AOCTWKEHUS 3HAaYeHUs MHTerpansHon coctasnstowen ot 50 % ao 70 % v npu
P.nom = 60 % Heobxoaumo 3agathb i.min = -10 %, a i.UPr = +10 %.

Pabota cuctembl ¢ 3a4aHHON HOMUHAMNBHON MOLLHOCTBIO U OrPaHUYEHUAMU UHTErpasnibHoN Co-
cTaBnswoLweln nokasaHa Ha pucyHke E. 2. Kak BMAHO M3 pucCyHKa, MepexofHblil npouecc npotekaeT
HecKomnbKo ObICTpee, T.K. 3HaYeHWe BbIXOAHOW MOLLHOCTM Cpa3y HauuHaeT pactu oT P.nom, a He oT
HYNEeBOro 3Ha4YeHus.

Taike 3agaHne P.nom Heobxoaumo npuv ucnonb3oaHuu MO-perynsaropa.
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Mpunoxenune E. O6wue npuHuunsi NMUA-perynupoBaHus

T /1
Yeraska |-—— " =
2
BuixogHas
MOLHOCT, %

P.nom

0

Bpemsa
Wurer-
pancHas
COCTaBnsio-

was, % /2 1

i.uPr

e \\._../ -

i.min -————— T Bpemsa

PucyHok E.2

E.2 OnpepeneHve napamMeTpoB NpeaBapuTENIbHON HaCTPOMKK perynsatopa

MpuBeaeHHbIN HKe MeToA MO3BONAeT onpeaenuTb NpubnuanTenbHble napaMeTpbl HAaCTPOVKM
perynsitopa Ans obecne4yeHnsi BO3MOXHOCTM MOCMNEAYOLWEro npuMeHeHnst TOYHON aBTOHaCTPOWKK.
370 BbIBaET He0OX0ANMO B Cryyae, ecrnu npoeedeHVe npeaBapuTenbHONW HAaCTPOMKM B aBToMaTnye-
CKOM pexumMe HegomnycTuMo.

[pybas oueHka napameTpoB perynsTopa OCHOBaHa Ha BPEMEHHbIX XapakTepucTukax nepexon-
HOMN (PYHKUMM OBbeKTa perynupoBaHusi. [insi CHATUA NepexofHow PyHKUMM 0OBEKT BbIBOAAT B pabo-
Yylo 06nacTb B PyYHOM pexume, AOXMAAOTCA CTabunusaumu perynnupyemon BenuyuHbl U BHOCAT
BO3MYyLLEHNE M3MEHEHVEM yrpaBnstoLlero Bo3aencTeus Ha DP, [% oT ananasoHa n3MeHeHus ynpas-
nsiowero Bosaencteusi]. CTpoaT rpacdmk nepexofHon yHKUMM (cM. pucyHok E.3). Ucnonb3ys rpa-
VK, BLIYUCIUTL!

toe =1 —t;
Vob = (T2— T1)/(tos *DP);
Ti = 4et;

Xp = Z't'Vob,

Fne X,— nonoca nponopumoHansHoOcTH, [ea. nam./%];

T NOCTOsIHHAA 3anasabiBaHus, [Cl;

tos — NOCTOSIHHAS BpeMeEHU 06bekTa, [C;

Vob — MaKCMmarnbHasi CKOPOCTb M3MEHEHWSI perypupyemMon BeNMUnHbl Npu U3MeHeHnn 3aaa-
HWS1 HA OOWH NPOLEHT, [ea.n3m.]

Tu— VHTErpanbHas nocTosiHHas, [c];

T, — ycTaHOBMBLUEECS 3HAYEHWE perynupyemon BenuyuHel, [eq. nam.];

T1— HavanbHOe 3HayeHune, [eq. nam.];

AP — n3veHeHu1e ynpasnsiolero Bosaenctans, [%].

KoadhdpuumeHT t,/t, (napameTtp td.ti), onpegensiowmn gono auddepeHumanbHOW COCTaBnso-
Len, BblbupaeTcsa n3 nHtepsana [0,1...0,25].
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MpunoxeHue E. O6wue npuHumunsl MUA-perynupoBaHus

TA tos
Tz ———
Ty b=t -
0 1 t t
PucyHok E.3

KoHkpeTHOe 3HayeHue t,/t, 3agaeTca ¢ y4eToM peanbHbIX YCMOBWIM SKCNyaTaumm n xapakrepu-
CTUK UCMOMb3yeMbIX TEeXHUYECKUX CpeacTs. [nA Toro, YTobbl onpefenuTb ONTUManbHOE 3HaYeHue
ta/ts, HeOOXO0AMMO conocTaBuUTb PaboTy CUCTEMBI B pearbHbIX YCIIOBUAX SKCMyaTaumy npu AByX-Tpex
pasnuyHbIX 3HaYeHusix ty/t, (Hanpumep, npu ty/t, = 0,1; 0,15 n 0,25).

Mo ymonuaHuio BBeAeHO 3HayeHue ty/t, = 0,15.
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Mpunoxenune E. O6wue npuHuunsi NMUA-perynupoBaHus

MpunoxeHue XK. CnMcok nogknoyaeMbIx AaTYMKOB (napameTp in-t)

OT06p.Ha UHAMKaTOpe Tun Jatumka
OFF [aTymK OTKNOYEH
TEPMOINPEOBPA3OBATEJIX COMNPOTUBJIEHUA
r426 TCM Cu50
r428 TCM 50M
r385 TCI Pt50
r391 TCM 500
r.426 TCM Cu100
r.428 TCM 100M
r.385 TCI Pt100
r.391 TCIM 1000
r.617 TCH Ni100
1426 TCM Cu500
1428 TCM 500M
t385 TCI Pt500
1391 TCIM 5000
t617 TCH Ni500
t.426 TCM Cu1000
t.428 TCM 1000M
t.385 TCI Pt1000
t.391 TCIM 10000
t.617 TCH Ni1000
TEPMOIAPbI
E L TXK (L)
E_K TXA (K)
E J TXKK (J)
E_N THH (N)
E S TNM (S)
E R Tnrn (R)
E B TP (B)
E Al TBP (A-1)
E_A2 TBP (A-2)
E A3 TBP (A-3)
E T TMK (T)
AKTUBHbIE OATYUKU
i4.20 OaTuuk 4...20 MA
i0.20 Oatumk 0...20 MA
i0.5 OaTuunk 0...5 MA
uo_ 1 Hatynk 0...1 B
OATYUKU NOJTOXEHUA
P.r0.9 Pe3nctuBHbIN Aatumk 3aasmxkkn o 900 Om
P0.20 [aT4mK NOMnoXeHUs 3aBUKKN C TOKOBbIM Bbixogom 0...20 MA
P0.5 [aTymk NONOXeHUs 3aIBUXKKM C TOKOBbIM Bbixogom 0...5 MA
P.r2.0 Pe3unctunBHbIN gaTtymk 3aaBumkkn Ao 2 kOm
MpumeyaHue - B gaHHow pegakum n P3 n nporpammbl-koHUrypaTopa npuBeaeHbl AaT4nku,
MCNONb3yeMble B CUCTEMAX BEHTUMALMU U KOHAULIMOHUPOBaHUS. 3a nogpobHOM KOHCymbTaum-
el obpalyanTech B rpynny TEXHUYECKON NOAAEPXKKN.
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MpunoxeHne U. HacTpoiika npubopa

MpunoxeHue U. Hactpoika npubopa ana pa6botsl ¢ UM
C aHanoroBbIM yrnpaBrieHuem

Mpu NporpamMmmMupoBaHnu NpMGopa ¢ MOMOLLIbIO KHOMOK Ha NWLEBOI NaHenu, crnegyeT:

1) Bowitn B rpynny Hactpowku/ MapameTtpbl/ CnyxebHble;

1.1) 3apatb napameTpy idle 3Ha4yeHne ON;

1.2) Mpubop nepengeT B pexXnM oxXmaaHus;

2) B rpynne Hactpoukwu/ NMapameTtpbl/ BoixoaHble ycTponcTsa yctaHoBuTb napametp F.PC;

2.1) Bontu B nanky napameTpoB NCMOMHUTENbHOro MexaHnsma F.PC;

2.2) Mapametpam OP1 n OP2 3agatb 3Ha4eHue oFF;

2.3) B arton xe nanke 3agaTb 3Ha4yeHve napameTpy SE.P paBHbiv 2.PoS;

2.4) Mocne aToro BepHyTbCs k napameTpy OP1 1 ycTaHOBUTL 3Ha4YeHUe paBHbIM 5;

3) Boutn B rpynny Hactpouku/ Mapametpbl /Cnyxe6Hble 1 nepesecT napametp Idle B
3HayeHue oFF;

Mpwn nporpammupoBaHunm npubopa ¢ NOMOLLBI0 NPOorpaMMbl-KOHdUrypaTopa cneayer:

1) «MawwnHa cocTosaHUA»:

1.1) 3apatb napameTpy idle 3HauYeHWe BKHOYEH;

1.2) 3anucatb U3MeHEHME;

2) «bnokn Ynpaenenus VicnonHutensHeiMn MexaHuamamm»:

2.1) B BYNM1 B ccbinke Ne1 Ha BbIXOQHOM 3aneMeHTe U ccbifike Ne2 Ha BbIXOOHOM 3rieMeHTe
nocTtaBuTb 3HadyeHne OP — «He 3a4eiCTBOBaHY;

2.2) 3anucaTtb U3MeHeHue;

2.3) MNapameTpy SE.P 3apatb 3HaveHue 2.PoS;

2.4) 3anucaTb U3MEHEHUE;

2.5) B BYNM1 ccbinke Ne1 Ha BbIXOQHOM 3rieMeHTe 3aaath 3HaveHue napameTtpy OP — B3 Ne5;

2.6) 3anucatb n3MeHeHue;

3) «MawurHa cocTosHUN»:

3.1) 3apaTb napameTpy idle 3Ha4YeHUE «BbIKIMOYEHY;

3.2) 3anucaTtb n3ameHeHue.

HACTPOWKA MPUBOPA ONA PABOTbI C 3-X MO3ULUOHHbIM UM
Mpu6op TPM133 moxeT paboTaTb B cOCTaBe CUCTEMbI C 3-X NO3MLUMOHHBIM VM.

1) [Ans uameHeHus Tuna VIM nepeBeanTe CUCTEMY B PEXUM OXMAaHUS 3aaaTb napameTpy idle
3Ha4veHne ON).

2) Ortkmountb BY oT perynstopa, 3agate napametpy OPl u OP2 (ecrnu ecTb)
(//HacTtpowkalllapameTpbl/ BbIXOAHBIE YCTPOUCTBA/F.PC) sHaueHns oFF.

3) 3apaTtb napametpy SE.P (//HacTpoiika /MapameTpbl/ BbIXOAHBLIE YCTPONCTBA /F.PC)
3HayeHve 3.PoS.

4) TMopknounTb perynsTop k guckpetHoiM BY Ne2 n Ne3, sapaB napameTtpy OP1 3HayeHue 2, n
OP2 3Ha4yeHue 3.

5) Ecnun VM ocHalleH aT4MKOM NMOMOXeHWs, BbIMOMHUTL Crieaylolme eNCTBUSE:
MoakniounTe AaTunk nonoxeHus k Bxogy Ne 6;
3apaTb napameTpy n.Ch (//Hactpowkal/llapameTpbl/O6bekTbI/ObJ 1) 3HaueHue 6;
HacTtpouTb Bxog Ne 6 ons paboTbl C KOHKPETHLIM 4aTUYMKOM;
3apatb napameTpy dIP 3HayeHne ON;

6) Ecnun MM HE ocHalleH aTinkoM NOMNOXeHWs, BbIMONHUTL Cneaytolimne AenCTBUs:
3apatb napametpom tP.H nonHoe Bpems xoga 3agBudKKu;
3apatb napameTpoM tP.L MvHMManbHoe BpeMsi paboThbl 3aABWXKKY;
3apatb napameTtpom tFP Bpemsi BbIGOpKM NodhTa 3aBuKKNY;

7) TMepesecTn npubop B pabounii pexum (idle=oFF)
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MpunoxeHue K. MoakntoveHne Harpysku

MpunoxeHue K. NMoakniovyeHne Harpy3ku
kK B3 tuna «UAM 0...10 B» («Y»)

BbixogHoe yctponctso Tuna «LATIT 0...10 B» ncnonb3yetca ansa ynpaeneHust aHanorosbimn VM,
TaKMW Kak: perynupyrowune KnanaHa, 4acToTHble npeobpasosaTtenu u T.n. Takoe BbIXOOQHOE YCTPOW-
CTBO MOXET ObITb aKTUBHbLIM UMW NACCUBHBLIM (MCMOMb3YOLWMM BHELLHUIA UCTOYHUK MUTAHWS).

Cxema nogknioyeHus aktmsHoro B3 tuna «UAI 0...10 B» nokasaHa Ha pucyHke K.1.

B3a1

LIAN

0..10B E@)

PucyHok K.1 — Cxema nogknto4yeHnsa aktuBHoro B3 tuna «L AN 0...10 B»

B HacTosAwmn momeHT B npnbopbl ycTaHaBnmBaeTcs akTvBHbIN «L|AM 0...10 B».

Onsi pa6oTtbl naccusHoro LIAM 0...10 B Ucnonb3yeTcsi BHELUHUIA UCTOYHUK NMUTaHWUS NOCTOSIHHOIO
TOKa, HOMUHarbHOe 3HavyeHne HanpsxeHus kotoporo U, HaxoauTcs B gnanasoHe 15...32 B.

ConpotusneHue Harpy3ku R,, nogkntoyaemon k LIATM, gomkHo 6biTe He MeHee 2 KOMm.

Cxema nogknioyeHus naccmBHoro B3 tnna «LAIMM 0...10 B» nokasaHa Ha pucyHke A.2.
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PucyHok K.2 — Cxema nogknto4yeHusa naccuBHoro B3 tuna «LAMN 0...10 B»
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BHumaHue! HanpsixeHne nctoyHvka nutanusa LA He gomkHo npeBbiwaTth 36 B.

ITo BompocaM npoaax 1 NOAAEPAKKH o0pamanTecs:
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Mocksa +7 (499) 404-24-72 Coun +7 (862) 279-22-65
Hwmx.Hosropon +7 (831) 200-34-65 Tromens +7 (3452) 56-94-75
Hosocubupck +7 (383) 235-95-48 Ya +7 (347) 258-82-65
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