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BBepeHue

BBepneHune

HacTosiliee pykoBoACTBO MO 3KCnnyaTauuy npefHasHavyeHo AN O3HaKoMIeHWst obcnyxuBato-
Lero nepcoHana ¢ yCTpOWCTBOM, MPUHLIMIIOM OEWCTBUS, KOHCTPYKLUMEW, NOPSAKOM 3KChmyaTaumu u
06CnyXMBaHMSA KOHTPONNEPOB [ANS CUCTEM MPUTOYHOW BEHTUMNALMWM C BOASHBIM Karnopudepom
TPM133 (Mnu KOHTponmnepbl NPUTOYHOW BEHTUMALMK), B AanbHENLWeM Mo TEKCTY UMEHYeMOoro «mnpu-
Gop».

PykoBoacTBo Mo akcnnyaTauum pacrnpoctpaHseTcs Ha npubop TPM133, BbinyweHHbI no TY
4211-013-46526536—-2004.

Mpubop TPM133 um3roTaBnuBaeTCsi B HECKONbKMX BapuaHTax Moauvdukauui, oTninyatowmxcs
Opyr OT Apyra TUNOM BCTPOEHHbIX BbIXOOHbLIX YCTPOMCTB, Pa3fnyHbIMU KOHUIypauusiMu.

MHdopmaums o BapnaHTe moandvKaumm paclundpoBbIBaeTCs creayoLwwymM oopasom:

Mpu6op TPM133-X-01

X

Tun BbIXOAHBIX YCTPOWCTB

Koa koH$urypaunm - ynpassieHue NpUToyHO
BEHTUNALMEN C Kanopudepom

Tun BbIXOAHbLIX YCTPOWUCTB:

WU — uncbpoaHanoroseiii npeobpasoBaTens «napameTp—Tok 4...20 MA»;

Y — undpoaHanoroBeil NnpeobpasoBaTenb «napameTp—HanpsbkeHme 0...10 B».

Mpumep 3anucu ycrnoBHoro ob6o3HaveHuss npubopa npu 3aka3e M B JOKYMEHTauuu APYron npo-
OYKUMW, TAE OHW MOTYT ObITb MPUMEHEHDI:

Mpu6op TPM133-U-01 TY 4211-013-46526536-2004

OT0 03Ha4aeT, YTO U3rOTOBMEHMUIO Y NOCTABKE MOAMIEXUT KOHTPOMMEP CUCTEM MPUTOYHON BEHTU-
nsuumn TPM133, ocHaLEHHbIN BbIXOAHBIMU YCTPONCTBaMK — ABYMSI LimcppoaHanorosbiMu npeobpaso-
BaTenamMm «napaMmeTp—TokK 4...20 MA».

B HacTosiem OOKYMeEHTEe NPUHATbI HUXenpueeaeHHble 0603HayYeHus n COKpaLleHnA:

HCX — HOMMHanbHasa craTuyeckas XxapakTepucTuka;

B3 — BbIXOAHOM anemMeHT;

WY — nameputensHoe yCTPONCTBO;

UM — ncnonHuTenbHbI MEXaHN3M;

TN — Tepmonapa (npeobpasoBaTenb TEPMOINEKTPUHECKUI);
TC — Tepmonpeobpa3oBaTenb CONPOTUBIEHNS;

TCM - Tepmonpeobpa3oBaTtesib CONPOTUBIEHNS MEAHbIN;
TCIN - TepmonpeobpasoBaTtenb CONPOTUBNEHUS NNATUHOBBIN;
LIAN — undpoaHanoroBbli npeobpasoBaterns;

KKWU — >xnakoKpucTannmyecknii UHAMKaTop;

MNMBC — npeobpa3oBaTenb BbIXOAHOIO CUrHana perynsropa;
K3P — 3anopHo-perynupytoLwuii knanaH (3agBukka).



1 HasHauyeHue

1 HasHauyeHue

1.1 KoHTponnep cucteMm npuToyHon BeHTUnaumm TPM133 B komnfekTe ¢ nepBUYHbIMKU Npeos-
pasoBaTensMy U UCMOMNHUTENBbHLIMU MEXaHU3MaMU NpeAHa3HavyeH Ansi KOHTPOINst U perynvpoBaHus
Temnepartypbl BO3Ayxa B MOMeLLeHNsAX, 060pyA0BaHHBIX CUCTEMON NMPUTOYHO-BBITSXKHOW BEHTUNALMN,
0TOBpaxKeHNs1 3MepPeHHON TeMnepaTypbl U PEXUMOB paboTbl Ha BCTPOEHHOM MHAUKaTope U hopmMm-
pPOBaHWs CUrHamNoB yrnpaBreHnsl BCTPOEHHBbIMU BbIXOAHLIMU YCTPOWCTBAMM, YNPaBASOLLMMUN UCMOMHNU-
TenbHbIMU MeXaHu3Mamu.

1.2 Bo Bpemsi paboTbl Npnbop BLIMOMHSAET CriedytoLine OCHOBHbIE OYHKLNN:

Npon3BoAUT U3MepeHne hU3NYECKMX NapaMeTpoB, KOHTPONUPYEMbIX BXOAHLIMU NEPBUYHbI-
MU npeobpasoBaTensmu ¢ y4eTom HenmHenHoctn nx HCX;

—  ocylecTBnsieT uMdpoByo hunbTpauuio M3MepeHHbIX NapamMmeTpoB OT MPOMbILLNIEHHbIX UM-
NynbCHbIX NMOMEX;

— MO3BONSET NPOM3BOAUTL KOPPEKLIMIO U3MEPEHHBIX NapaMeTpoB ANA YCTPaHEHUS! NOrPeLLHO-
cTel NepBUYHbIX Npeobpa3oBaTenen;

—  ocyllecTBnsieT oTobpaxeHne pesynbTaToB U3MEPEHUIA HA BCTPOEHHOM XUOKOKpUCTannuye-
ckoM nHgukatope (KKW);

— dopmuMpyeT aBapuiHbIA CUrHan npu obHapy>XeHnn HencnpaBHOCTU NEPBUYHBLIX Npeobpa3so-
BaTeneun c otobpaxeHnem ero npuunHbl Ha XKW 1 BbIBOAUT €ro Ha BHELLUHIOW CUrHanu3aa-
Lumnto;

— dopmypyeT curHanbl ynpaBrneHs BHELHUMWU UCTIONHUTENbHbIMW MeXaHn3mamMu 1 ycTpou-
CcTBamy B COOTBETCTBMM C 3aaHHbIMU MOfib30BaTeneM 3akoHaMu W napaMmeTpamu perynu-
poBaHus;

— ocyliecTBnsieT otobpaxkeHne Ha BCTPOEHHOM XWOKOKPUCTaNIMyeckom LndpoBOM MHAMKA-
TOope 3aaHHbIX NapaMeTpoB perynmpoBaHus;

— opmMupyeT KOMaHAbl PYYHOrO YrNpaBreHUsi UCMONHUTENBbHLIMU MEXaHW3MaMu U YCTPONCT-
Bamu C KraBmaTypbl npubopa;

—  OCyLlecTBnsieT nepegadvy KOMMbTEPY MHAOPMaLUMM O 3HAYEHUSX KOHTPONMpYeMbIX AaTyu-
KamMy BEMUYUH U YCTaHOBIEHHbIX paboumx napameTpax, a Takke NpMHMMaeT OT Hero AaH-
Hble Ha U3MEHEeHMe 3TUX NapaMeTpoB;

— NpOW3BOAUT COXPaHeHWe 3afaHHbIX NporpaMMUpyeMblx NapameTpoB B S3HEProHe3aBMCUMON
NamsiT¥ NPU OTKIMHOYEHUN HANPSKEHUSI MUTaHWUS;

— MO3BONSET NPOU3BOAUTL KOHUrypupoBaHue (YHKLMOHAMNbHOW CXeMbl U YCTAHOBKY Mpo-
rpammupyemMbix paboumx napameTpoB C MOMOLLbIO BCTPOEHHOW KraBuaTypbl ynpaBreHus, a
Takke cneymanmanpoBaHHon nporpammel Ha MK.



2 TexHU4Yeckue xapaKTepUCcTUKU

2 TexHuYecKkue XapaKTepUCTUKU U YCIIOBUS IKCMyaTauum

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

Ta6nnua 2.1 — O6LWmMe xapaKTepucTuKn

HanmeHoBaHue

3Ha4yeHue

ﬂmanasoH nepeMeHHOro HanpsXxeHua nuTaHua

90...245 B nepemMeHHOro Toka
yacTtoTon 47...63 'y

MoTtpebnsiemas MOLLHOCTb

He Gonee 10 BA

KonnyecTtBo kaHanos n3mepeHunsa

7

Konuyectso ANCKpETHbIX BXOA0B 6

Bpems onpoca ogHoro kaHana, He 6onee 0,5¢c

KonnyecTBo BbIXOAHbLIX YCTPONUCTB 4 pene 2LIAMN
MHTepdenc cBs3n ¢ KOMMNLITEPOM RS-485

Twvn kopnyca DIN12M
[aGapuTHblEe pa3mepbl Npubopa 157 X 86 X 58 MM
CTeneHb 3aWwmThbl KOpryca (CO CTOPOHbI NNLIEBO NaHenm) 1P20

Macca npubopa

He Gonee 0,5 kr

CpefHuii cpok cryxobl

8 net

Ta6nuua 2.2 — BxoaHble NnepBuUYHbIe Npeobpa3oBaTenu

HanmeHoBaHue [Ouana3oH nsmepe- Paspelatowas cnoco6- Mpepnen ocHoB-

HUA HOCTb HOI NpUBeAeH-

HOW NorpeLuHo-

cTn
1 2 3 4
Tepmonpeo6pa3oBatenu conpotusnenus no NOCT P 50353-92
TCM 50M Wiq = 1,426 -50 °C...+200 °C 0,1°C
TCM 50M Wi = 1,428 -190 °C...+200 °C 0,1°C
TCIM 50M Wigo = 1,385 -200 °C...+750 °C 0,1°C
TCIM 50 Wi = 1,391 -200 °C...+750 °C 0,1°C
TCM 100M Wi = 1,426 -50 °C...+200 °C 0,1°C
TCM 100M W0 = 1,428 | -190 °C...+200 °C 0,1°C
TCIM 10001 Wy = 1,385 -200 °C...+750 °C 0,1°C
TCIM 100 Wigo = 1,391 -200 °C...+750 °C 0,1°C
TCH 100HW50= 1,617 -60 °C...+180 °C 0,1°C 0,25 %
TCM 500M W0 = 1,426 | -50 °C...+200 °C 0,1°C
TCM 500M W0 = 1,428 | -190 °C...+200 °C 0,1°C
TCIM 50001 Wy = 1,385 -200 °C...+650 °C 0,1°C
TCIM 500 Wigo = 1,391 -200 °C...+650 °C 0,1°C
TCH 500H W0 = 1,617 -60 °C...+180 °C 0,1°C
TCM 1000MW;o0 = 1,426 | -50 °C...+200 °C 0,1°C
TCM 1000MW;00 = 1,428 | -190 °C...+200 °C 0,1°C
TCM 1000MNMW,00= 1,385 -200 °C...+650 °C 0,1°C
TCM 1000MW;0 = 1,391 | -200 °C...+650 °C 0,1°C
TCM 1000HW;00= 1,617 -60 °C...+180 °C 0,1°C
Tepmonpeo6pa3oBatenu conportuBneHusi no NFOCT 6651-59
TCM rp. 23 [ -50 °C...+200 °C [ 0,1°C [ 0,25 %




2 TexHu4Yeckue XapaKTepPUCTUKU

Ta6bnuua 2.2 — NMpogonxeHue

1 | 2 | 3 | 4
Tepmonapsi no FOCT P 8.585-2001
TXK(L) -200 °C...+800 °C 0,1°C 0,5%
TXKK (J) -200 °C...+1200 °C 1°C
THH (N) -200 °C...+1300 °C 1°C
TXA (K) -200 °C...+1300 °C 1°C
TN (s) 0 °C...+1600 °C 1°C
NN (R) 0 °C...+1600 °C 1°C
TNP (B) +200 °C...+1800 °C 1°C
TBP (A-1) 0 °C...+2500 °C 1°C
TBP (A-2) 0 °C...+1800 °C 1°C
TBP (A-3) 0 °C...+1600 °C 1°C
TMK (T) -200 °C...+400 °C 0,1°C
CurHanbl NOCTOAHHOIO HanpshkeHUs n Toka no FOCT 26.011-80
0..5,0 MA 0...100 % 0,1 % 0,25 %
0...20,0 A 0...100 % 0,1%
4,0...20,0 MA 0...100 % 0,1 %
-50,0...+50,0 mB 0...100 % 0,1%
0..10B 0...100 % 0,1 %
[aTyvK NonoxeHUs 3agBUXKeK
Pe3ncTueHbIN 0...100 % 0,1% 0,25 %
(zo 900 Om)
Pe3ncTtneHbI 0...100 % 0,1 %
(8o 2 kOm)
TokoBbivi 0(4)...20 MA 0...100 % 0,1%
TokoBblili 0...5 MA 0...100 % 0,1 %
MpumeyaHusa

1) Wi — OTHOLLEHNE CONPOTUBNEHUSA AaTumnka, nuamepeHHoe npu temnepatype 100 °C, k ero conpo-
TUBNEHMIO, n3mepeHHomy npu 0 °C.

2) [Ans paboTbl ¢ NpuGopoM MOryT 6bITb MCMONBb30BaHbl TOMBKO M30NMPOBaHHbLIE TEpMONapbl C He3a-
3eMMeHHbIMU pabounmuy cnasiMu.

Ta6anua 2.3 — BbixogHble 3/1eMEHTbI

HaumeHoBaHue HdonycTumas Harpyska
Pene anektpoMmarHuTHble 4 A npu HanpsieHun He 6onee 220 B 50y,
mcos®>04
LIAM «napameTp-Tok» 4 ... 20 MA 100... 800 Om
LIAI «napameTp-HanpsikeHme» 0 .. 10 B, He meHee 2 kKOm

2.2 Ycnosus aKkcnnyartaumm:

—  3aKpbITble B3pblBOGE3onacHble nomeLlleHns 6e3 arpeccuBHbBIX NapoB U ra3os;

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

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

pax Bo3gyxa 6e3 koHgeHcauum Bnaru;

— atmocdepHoe aaBrnieHve ot 86 go 107 klMa.

2.3 [No ycTOMYMBOCTM K KNUMaTUYECKUM BO3AENCTBUAM Mpu skcnnyatauum TPM133 cooTBeTcT-
BYyeT rpynne ncnonHeHns B4 no FOCT 12997-84.

2.4 Mo yCTOMYMBOCTM K MEXaHWYEeCKUM BO3AENCTBMAM npu akcrnyataumn TPM133 cooTBetcT-
ByeT rpynne ucnonHenms N1 no FOCT 12997-84.

2.5 MNabapwTHble 1 ycTaHOBOYHbIE pa3Mepbl npubopa TPM133 npuBeaeHbl B NpunoxeHnm A.

7




3 OnucaHue paboTbl npubopa

3 OnucaHue paboTtbl Nnpudopa

3.1 KoHcTpyKuusa npubopa

3.1.1 Mpubop TPM133 u3rotaBnuBaeTcs B MIacTMaccoBOM Kopnyce, npeaHasHayeHHOM Ans
kpenneHusi Ha DIN-peiiky. [abapuTHbIA YepTEéx Npnbopa npvBedEH B NPUMoXeHun A.

Mo obenm cTopoHam koprnyca B HWXHEW ero 4YacTu pacrnornaratoTcs ABe KINEMMHbIE KOMOAKW,
npefHasHavyeHHble ANA NOACOeAVHEHNS Lenel NUTaHns, Lenemn ynpaBneHns UCMONHUTENbHLIMU Me-
XaHU3MaMu, N3MepuTEnbHbIX Y KOHTaKTHbIX 4aT4YMKOB, kabensi cBa3m no nHTepdency RS-485.

3.1.2 Ha BepxHel naHenu npubopa Haxoasatcs: XKKW v kHonku ans ynpasneHust paboTon npu-
6opa (pucyHok 3.1).

KOHTPONNEP NPUTOYMHOW BEHTUNALMK
@
TPM 133 (V) [TH 1 .

PucyHok 3.1 — dneMeHTblI UHAWUKALUWU U yNpaBneHus

(@

«

- -

[BYXCTPOUYHbIN 16-paspsaHbii (2 X 16) XUAKOKPUCTaANNMYECKUN MHAMKATOP npegHasHayveH ans
oToBpaxeHns LUMdpoBon 1 BykBEHHOM (3HaKM PYCCKOro U naTMHCKOro andasnToB) nHdopmauum.

Ha nHamkaTtope oToGpaxatotes:

—  HauMMeHOBaHUsi PEXMMOB paboThl;

—  3Ha4eHus1 U3MEPEHHbIX BENUYMH;

—  COCTOSIHWE OMUCKPETHbIX BXOAOB (curHanbl 06 aBapuiiHbIX CUTyaLusix);

—  3Hau4eHwus yCTaBoOK;

—  Tekyllee Bpems;

—  NYHKTbl MEHI0;

— 0603Ha4YeHUs1 N 3HAYEHNs NPorpamMMUPYEMbIX MAPaMETPOB.

MHavkaTop nMeeT noAcBeTKY NULEBOW NaHenu, ynpaBnsemyo ¢ NOMOLLb NporpaMMupyemoro
napameTtpa ind.L, KOHTpacTHOCTb M300paXkeHusl, perynupyemylo C MOMOLLbK MpPOrpaMMUpyemoro
napameTpa ind.C (umeetcsa 200 rpagauun).

B npubop BCcTpoeHa nneHoYHas kKrnaBuaTypa C LWeCTblo KHonkamu. MNpu HaxaTum KHOMOK 3BYYMT
curHan (noATBepPXKAEHMWE), KOTOPbIA MOXHO BbIKMIOYUTL C MOMOLLBIO NMPOrpaMMUpyemMoro napameTpa
BEEP.

KHonku, Haxogswmecs Ha nepegHen naHenu npubopa, MMeKT HasHayYeHue, NpuBeLeHHOe B
Tabnuue 3.1.
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Ta6bnuua 3.1 — HasHayeHMe KHONOK NpuGopa

KHonku PyHKUMOHANBbHOE Ha3HavyeHue
Pabouui . .
pexum? BbI6op: nyHKTa MeHI0; kaHana perynmpoBaHusi, AUCKPETHOro BXoAa
Pexum npo-
rpamMmupoBa- |Bblbop nporpaMmmypyembix NapameTpoB U UBMEHEHNE UX 3HAYEHWIA
_ Hus?
@} @) Pabounin Bxop B rmaBHOe MeHI0 1 NocreayoLLmnii Nepexo B HYXXHbI PeXUM
pexum nporpaMMm1poBaHusi
Pexum npo- Mepexod B pexxum pegakTupoBaHusi napameTpos
rPaMMMPOBa- 3anncb B NaMsATb YCTAHOBMEHHbIX 3HAYEHU MapaMeTpoB _
WS MpogomknTensHoe HaxaTtue (~3 C) UBMEHSAET MONOXEHNe AEeCATUYHOM
TOYKM Yncna
PaBounii Bbixof 13 pasnunyHbIx NYHKTOB MEHIO B PEXMM OCHOBHOW MHAMKALMM
DEXUM BosBpart B npeabiayLLmii NyHKT MEHH0
@"@. C6poc aBapuiiHOW curHanusauum
= Pexum npo- n 3
rPAMMAPOBA- podomkuTenbHoe HaxaTue (-3 C) OCyLeCTBAET BbIXOA U3 pexuma
st NporpaMMMpOBaHNA B FNaBHOE MEHIO
Py4yHown pe-
— XuM, pexum  |[pu 0QHOBPEMEHHOM HaXKaTuM KHOMOK MEeHSeTCH 3HaYeHne napamer-
@:} + @) TecTupoBa-  |pa B onpeaenieHHbIX pexumax
HUsi
G"_:E) + @_) Pexum npo-
rpaMmmupoBa- |M3meHeHne gatbl ¥ BpemMeHm
HUsi
PaBouuii MpogomkuTensHoe HaxaTtue (~3 C) nepeBoanT NpMbop B AEXYPHbIN
@' PeXIM pexum n obpaTtHo (M3MeHseTcs 3HadeHne napameTpa duty Ha npoTu-

BOMOMOXHOE)

Y PaGouuii PEXMM UHAMKALIMU - PEXUM UHAMKaALUK, B KOTOPOM OTODOpaxaloTcs onepaTuBHbIE 3Hade-
HWS U3MEPEHHbIX BENUYMH, COCTOSAHUE 000pyA0BaHUS, pexvm paboTbl 1 BpeMms.

2 PexM NporpaMM1pOBaHUE - PEXUM, NPEHA3HAYEHHBIN AN YCTAHOBKM 3HAYEHM NapaMeTpoB
paboTbl Npubopa, HeoBXOAMMBIX NPU IKCNMyaTauum, 3anucyu UX B SHEProHe3aBUCMMYIO NamsiTb Npu-
6opa, a TakkKe NPOCMOTPa 3HaYEeHWIN NapaMmeTpoB (CM. PUCYHOK 5.2).
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3.2 CTpyKTypHasa cxema npubopa

CTpyKTypHas cxema npubopa npeacraeneHa Ha pucyHke 3.2.

TPM133
T —————— —
pLE "M’{ 1'_-_ pene\l i N
Tpadmx Temneparyps 1
Top | ! obpaTHoi Bopb :
Tos pene |
To6 = | kucnonHuTEnbHbLIM
TL Tu :_- 2 \ MEXaHHIMaM
YHusepcanshble ) Tk T 3 | (Xanioau,BeHTUNSTOPaM,
H3MepuTensHbIe BXOR | ~ F’e:;‘e\l | 1. | K3P, asapwitnoil curvanmsaumm]
Bxopsl | T,
'| BX0A § | 'I| MWQ-perynstopsi I T
pene
B | BX0A 6 1 2 \ -
Ben | ;- | |
Q=i Y] 7 Yack peanbHoro | KWCNONHWTENbHLIM
1 Bxon 7 = Bmuu MexaHH3Mam
| | C aHANoroBLIM
¢1 I _ = un2 -~/ ympasnenwen
JlononHuTenbHsle BXOAB -{— AMCKD. —T
ANA KOHTPONA | Bxon 1
HCNpPaBHOCTH .
CHCTEMbI BEHTHAALMK Cc6 :
M NS NepeKnioYeHus 1 avexp. .
PEXIMOB _..1\— | | Bxon6 RS-485

Q‘ pe AC3-M

Computer

PucyHok 3.2 — CTpykTypHasa cxema npubopa

3.3 UamepuTenbHbIe BXxoAabl

3.3.1 YHuBepcanbHble U3MepuUTeribHblE BXOAbI

K yHuBepcanbHbIM n3meputenbHbIM Bxogam (Bxog 1...Bxog 7) (cM. pucyHok 3.2) nogkntoyarTcs
nepBuYHbIe Npeobpa3oBaTenu.
MepBuyHble NnpeobpasoBaTenu (AaTunkm) npeobpasosbiBaloT duU3ndeckre napameTpbl obbekTa
B 3NIEKTPUYECKNE BENMUYMHBI, MOCTyNaroLwme B npubop Ans ux ganbHenwen odpaboTku.
B kayecTBe BXOAHbIX AaTYMKOB NprMbopa MOryT ObITb MCMOMNb30BaHbI:
— TepmonpeobpasoBaTeny CONpoTUBMEHNS;
— Tepmonapsbl (npeobpa3soBaTeny TEPMOINEKTPUYECKUE);
— aKkTuBHble nMpeobpasoBaTeny ¢ BbIXOAHBIM @HANOroBbIM CUrHANoM B BMAE MOCTOSHHOIO Ha-
NPSPKEHNS UNn Toka;
—  [aTyYvKW MOMOXEHWUS! UCMONHUTENMbHBIX MEXaHM3MOB (MepeyeHb AaTyMKoB CM. B Tabnu-
ue 2.2).

3.3.2 TepmonpeobpasoBaTenu CONpPoTUBIEHUSA

Tepmonpeobpasosatenu conpoTtusnenus (TC) NPUMEHAOTC ANs M3MEPEHNS TeMMepaTypbl OK-
pyxatoLeit cpeabl B MECTe YCTaHOBKM AaTumka. MpuHLMN AeCTBUA TakuX A4AaTYMKOB OCHOBaH Ha Cy-
LLeCTBOBaHUM Yy psidia MeTarsfioB BOCMPOU3BOAMMOIA M CTabUnbHON 3aBUCUMOCTM aKTUBHOMO COMPO-

10
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TUBMNEHUSI OT TeMnepaTypbl. B kauecTBe matepuana ans narotosnexHust TC B NPOMbILLNEHHOCTU Yalle
BCEro ucnornb3yeTcs cneynansHo obpaboTaHHas megHasa (ansa gatyvkos TCM) unu nnatuHosas (ans
nartymkos TCI) npoBoroka.

BbixopHble napameTpbl TC onpeaensitoTcs Ux HOMUHaMNbHLIMU CTaTUYECKMMUN XapaKkTepucTMkamm
(HCX), crtangaptuzoBaHHbiMn TOCT P 50353-92. OcHoBHbiMKM napameTpamu HCX saBnsioTcs: Ha-
YanbHOe COMpoTUBNEHNE AaTyvka Ry, naMepeHHoe npu Temnepatype 0 °C, TemnepaTypHbI Koad-
PULUMEHT conpoTuBneHns Wigo, ONpeaensieMblii Kak OTHOLLEHWE COMPOTMBIEHUS AATYMKa, U3MEPEH-
Horo npu TemnepaType 100 °C, k ero conpoTuBneHunto, namepeHHomy npu 0 °C. B cBsian ¢ Tem, 4To
HCX TepmonpeobpasoBaTtenei conpoTuBneHns — pyHKUMM HenuHeHble (ansa TCM B obnactu oTpu-
LartenbHbIX Temnepatyp, a ans TCI Bo Bcem TemnepaTypHOM AnanasoHe), B npubope npegycMmoTpe-
Ha NHeapu3aLuusi pe3yrnbTaToB U3MEPEHUIA.

Bo n3bexaHve BNUsHUSI CONPOTUBMNEHUS COEANHUTENBbHbBIX MPOBOAOB Ha pe3yrnbTaTbl M3MepeHus
Temneparypbl, NOAKMIYEHNe AaTymka Kk npubopy cnegyeT NpoM3BOAMTb MO TPEXMPOBOAHON CXEME.
[Mpu Takon cxeme k ogHoMy M3 BbiBoAoB TC moakmnioyaloTcs OQHOBPEMEHHO ABa NpoBOAa, coeau-
HslOLWMX ero ¢ npubopoM, a K Apyromy BbIBOAY — TPETUIA COEAUHUTENbHBIV NpoBof. [ns nomnHow KoMm-
neHcauuv BMUSIHUA COeaVHUTENbHbIX NPOBOAOB Ha pe3ynbTaTbl U3MEPEHUn HEOBXOAMMO, YTOObI X
conpoTuenexust 6binu pasHbl Apyr apyry. Mpumep cxembl nogkntodeHus TC k Bxogy 1 npubopa npea-
CcTaBrieH Ha pucyHke 3.3, a.

CxeMbl NOAKMIOYEHUST K NPUMBOPY pasnuyHbIX AaTYMKOB MPUBELEHbI HA pUcyHKe 3.3 1 B Mpuro-
XeHun B.

-'".-_--"'---___-.-.- '-'-'_'_'_'_‘—'—\—__._—F"
Bxon X-1 I C Bxog X-1 .\
Bxopn, X-2 BXog X-2 >
Bxof X-3 Bxoa X-3 —
e 1 — ﬂ.x
a) TepmonpeobpasoBarenb 6) Tepmonapa
conpotuenenua TCM/TCI
-t—'—'___‘—'—\—.__‘__,_.-l-' -—'—___——___‘__,_,.-'
Bxofn X-1 Bxop, X-1
Bxop, X-2 lj +@-‘ X Bxop X-2 * @—|
Bxop, X-3 — Bxop, X-3 =
B) AATYMK C YHUULIMPOBAHHBIM r) AATYMK C YHUPUUMPOBAHHBIM
BLIXOOHLIM CUIHaNIOM TOKa BbIXOAHBIM CUTHANOM HanpaXeHuA

PucyHok 3.3 — CxeMbl NOAKNIOYEHUA AAaTYUKOB

B HekoTopbIx cny4asix BO3HUKaeT HeobxoaumocTb noaxntodeHnst TC He No TpexnpoBOAHOW, a No
[ABYXNPOBOAHOW CXeMe, Hanpumep, C Lenblo WUCMOMb30BaHUS YyXe MMEIOLMXCS Ha 0ObekTe NUHMIA
CBA3N.
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3.3.3 TepmoanekTpu4yeckue npeobpasoBaTtenu

TepmoanekTpuyeckne npeobpasosatenu (Tepmonapel) Tl Takke NPUMEHSIOTC ANS U3MEpPeHNs
Temnepatypsbl. MNpyvHUMN AeicTBMA Tepmonap ocHoBaH Ha addekTe 3eebeka, B COOTBETCTBUN C KOTO-
pbIM HarpeBaHVe TOYKN COeANHEHUS ABYX Pa3HOPOAHbLIX NMPOBOAHUKOB BbI3bliBAET HA MPOTUBOMOMOX-
HbIX KOHLLaX 3TON Lien BO3HUKHOBEHWE anekTpoasuxyLlen cunel — Tepmod[]C. Benuunna tepmo3aAC
M3HavyanbHO onpeaensieTcs XMMMYECKUM COCTaBOM NMPOBOAHWUKOB M 3aBUCWUT OT TemnepaTypbl Harpe-
Ba.

HCX tepmonap pas3nuyHbix TMNoB ctandapTmaoBaHbl FTOCT P 8.585-2001. Tak kak xapakTepu-
CTMKM BCeX Tepmonap B TOW WM MHOW CTENeHU SIBASITCHA HenvHerHbIMU yHKumMsmu, B npubope
npeaycMoTpeHbl CPeACTBa ANA NMMHeapusaummn nokasaHum.

Touka coeanHeHVs pa3HOPOAHbLIX MPOBOAHMKOB HasbiBaeTcs paboymm cnaem Tepmonapbl, a ux
KOHUbl — CBOOOAHBIMW KOHLL@MW MM UHOrA4a XO0NnoAdHbIM cnaeM. Pabounii cnanm Tepmonapbl pacrnona-
raeTcs B MecTte, BblOpaHHOM AN KOHTPOMSA TemnepaTtypbl, @ CBOOOAHbIE KOHLbI MOAKIOYaTCA K
nsmepuTensHoMmy npubopy. Ecnu nogknioveHne cBOOOAHbIX KOHLIOB HEMOCPEACTBEHHO K KOHTaKTam
TPM133 He npeacTtaBnsieTcs BO3MOXHbIM (Hanpumep, n3-3a Ux yaaneHHoOCTU Apyr oT gpyra), To Co-
eAnHeHne TepMonapbl ¢ NpubopomM HeOHXOAUMO BbIMOMHATL MPY MOMOLLM KOMMEHCALMOHHBIX TEPMO-
3MeKTPoAHbIX MPOBOAOB Mnn kabenen, ¢ oba3aTenbHbIM COGNIOAEHNEM NONAPHOCTU UX BKIOYEHUS.
HeobxoaMMoCTb NpuMeHeHns Takux npoBodoB obycnosneHa TeM, 4to 3C Tepmonapbl 3aBUCUT He
TONbKO OT TemnepaTypbl paboyero cnas, HO Takke 1 OT TemnepaTypbl ee CBOOOAHbIX KOHLIOB, BEMnu-
UYMHY KOTOPOW KOHTPONMPYeT BCTPOEHHbIV B Npubop aatuuk (pucyHok 3.4). MNpu aTom ncnonb3oBaHne
TEPMO3NeKTPoaHbIX kabene No3BonseT yBenuunTb ANNHY NPOBOAHMKOB TEPMONaphbl U «NepeHecTn»
ee cB0oOOHbIE KOHLbI K KnemMmmHuky TPM133.

Mpumep cxembl nogkntodenns TI k Bxoay npubopa npeactaBneH Ha pucyHke 3.4.

TPM133
1

<

pabou4mii cnait

OaT4nK //:'
Temnepartypbl
CBOBOAHLIX KOHLOB

PucyHok 3.4 — Cxema nogkntoyeHus Tl

BHumaHue! [Ins paboTbl ¢ NpubopomM MOryT 6biTb MCNONb30BaHbl TOMBbKO TepMonapbl ¢ U30Mu-
POBaHHLIMU N HE3a3eMIIeHHbIMM paboynmmK cnasiMm, Tak Kak oTpuuaTenbHble BbIBOAbI X CBOBOAHbLIX
KOHL0B 06beauHeHbl Mexay coboii Ha Bxoge TPM133.

3.3.4 AKTUBHbIe Npeo6pa3oBaTenu ¢ BbIXOAHbLIM aHanoroBbIM CUrHanom

AKTMBHbIE npeo6paaoBaTenv| C BbIXOOHbIM a@HanorosbiM CUrHarioM NPUMEHAKTCA B COOTBETCT-
BN C Ha3Ha4dYeHMemMm faTtyuka OnAa U3MepeHua pasiinmyHbIX q)I/I3VIHeCKI/IX napameTposB. BbixogHbIMK
CuUrHanamum Takmx gat4ymkos MoOryTt ObITb M3MeHsitoLLeecs Nno J'IVIHeVIHOMy 3aKOHY Hanps>XeHune nocTo-
AHHOrMO TOKa M BeNn4nHa camMoro Toka.

[MnTaHve akTMBHBLIX TOKOBbIX OATYMKOB LOJDKHO OCyLLeCTBNATLCA OT BHELUHEero 6rnoka nuTa-

HUst 24 £ 3 B.

MoakntoyeHne JaTYMKOB C BbIXOAHBIM CUTHaNOM B BuAe MOCTOSIHHOrO HanpsbkeHus (0...1,0 B)
MOXeT OCYLLEeCTBNATLCA HENOCPEACTBEHHO K BxoAam npubopa (pucyHok 3.3, T), a AaTUYMKOB C BbIXOA-
HbIM CUrHarom B BuAe Toka — TONbKO NMOCHe YCTaHOBKU LUYHTUPYIOLLEro pe3nctopa ConpoTUBIIEHNEM
100 Om (norpewHocTb He Gonee 0,1 %). B kayecTBe LUyHTa peKOMEHOYETCs UCMOMb30BaTb BbICOKO-
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CTabunbHble Pe3NCTOPbl C MUHMMAanNbHLIM 3Ha4YeHNeM TemnepaTypHoro KoadduumneHTa conpoTusne-
Husi, Hanpumep C2-29B.

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

TPM133
1

a 2
Ol

PucyHok 3.5 — Cxema noakno4YeH1s faTuynka ¢ TOKOBbIM BbIXO4OM

BHumaHume! Npu ncnonb3oBaHUM akTUBHBLIX AaTYMKOB CieAyeT UMETb B BUAY, YTO KMUHYCOBbLIE>
BbIBOAbI MX BbIXOAHbIX curHanoB B TPM133 o6beamHeHbl Mexay coboi.
ToK B Lieny BCTPOEHHOIo MCTOMHUKA HanpsxxeHust 24 B He gormkeH npesbiwatb 180 MA.

3.3.5 [lJaT4YMKM NonoxeHus

[aTtumkm nonoxeHunst NnpeaHa3HavYeHbl ANns onpeaeneHns TeKyLLero nonoXeHusi (CTeNeHn OTKpbI-
TUSI UMW 3aKPbITWS) 3aNOPHO-PEryNMPYIOLLMX KranaHoB, 3aABWXKeK U T.M. NpU PeryrnmpoBaHUn TEXHO-
JIOrMYECKMX NapaMeTPOB CUCTEMbI MPUTOYHOWN BEHTUNSALMN.

Haunbonee 4acTo NpyMeHSTCA BaTYUKM MOJIOXKEHUA pe3McTMBHOro tuna. B gatuvkax atoro
TUMNa B KayecTBe YyBCTBUTENbHOIO 3MieMeHTa UCMOofb3yeTcsl Pe3NCTop NepeMeHHOro CONpoTMBIEHUS,
[OBWXOK KOTOPOTO MEXaHUYECKM CBSI3aH C PerynupyoLLeil 4acTbio UCMONMHUTENBLHOMO MeXaHu3mMa.
Mpumep cxembl NOAKIIOYEHMS PE3NCTUBHOIO AaTynka k Bxoay 6 npubopa npeacraBneH Ha pucyH-
ke 3.6.

TPM133

46
47

48
l

PﬂcyHOK 3.6 — CxeMa noaKno4YeHUss pe3aNCTUBHONO AaTYUKa NONOXEeHUs

Jarymk

NnonoXeHus

Haxogat npumeHeHne n paTtyuku, cphopMmupylowme BbIXOOQHOM CUrHan B BuAe JIMHEWHO-
U3MEHSIOLEerocsi ToKa, BENMYMHA KOTOPOro 3aBUCUT OT MOJIOXKEHWUSI UCMOMHUTENbHOTO MexaHu3ma B
[aHHbIn MOMEHT.

Mpubop cnocobeH obpabaTbiBaTh CUrHanNbl 4aTYMKOB C TOKOBbIM Bbixogom 0...5 MA, 0...20 MA 1
4...20 mMA. MopaxntoyeHne gatymkoB 3Toro Tuna k TPM133 aHanorMyHo NoAakmioYeHUIo akTUBHbIX Npe-
obpa3soBaTeneli C TOKOBbIM BbIXOA4OM (CM. M. 3.3.4).

BHumaHume! MNpu Mcnonb3oBaHUM 4aTYMKOB NOMOXEHMS M6Oro Tmna AomkHa 6biTb NpoBeaeHa
COBMECTHasi I0CTMPOBKa CUCTEMbI «AaTumKk — Npubop». MopsigoK HCTUPOBKM NPUBEOEH B MPUIOXe-
HUM I,
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3.3.6 PaboTa ¢ AgaTunKkamMu pasfnmyHbIX TUNOB

Mpnbop MoxeT ObiTb NCNOMNL30BaH OAHOBPEMEHHO ANs paboThbl C Pa3NUYHLIMK TUMAMU AaT4u-
KOB — TepMonpeobpasoBaTensimy CONpPOTUBIEHNS!, TepMonapaMu 1 T.n. Mpy 3TOM HeCyLLECTBEHHO, K
Kakomy 13 BxodoB npubopa OyaeT NoAKMoYeH AaT4MK TOrO UMM MHOTO TWNna, Tak Kak BCe BXOAbl Mpu-
6opa naeHTUYHbI (Kpome Bxoga 7). Mocne noAknoyeHusl AaTyvMkam nprcBavBaloTcs NopsiAKoBble
HOMepa Tex BxodoB npubopa, ¢ KOTOpbIMM OHM coeduHeHbl (Bxogy 1 cooTBeTcTByeT AaTumk Ne 1,
Bxoay 2 — patumk Ne 2 n 1.4.). [py OTCYTCTBAM NOAKMIOYEHHOTO KO BXOAY AaTynka HeobXxoaumo ycTa-
HOBWTb 3HayeHve «JjaT4MK He NMOAKII0oYEH» B NMporpaMmMUpyemMom napameTpe in-t, onpegensioliem
ero Tun (cm. npwn. b).

3.4 JononHuTenbHble BXOAbl

[Ins KOHTPONs1 COCTOSHWA BHeLLHero obopyaoBaHUA U AMArHOCTUKM paboTocnocobHOCTU cucte-
Mbl NPeAyCMOTPEHbI WecTb AnckpeTHbix Bxogos (C1...C6) (cM. pucyHok 3.2), npegHasHayYeHHbIX Ans
NOAKIMIOYEHUST KOHTAKTHBIX AATYUKOB!

— C1 - kommyTupyloLLiee YCTPONCTBO AN ANCTAHLMOHHOIO NepeBofa CUCTEMbI B AEXYPHbI

pexum;

— C2 — patymK KOHTPOMS HEUCNPaBHOCTM NMPUTOYHOTO BEHTUNATOPA MO NOTOKY BO3AYXa;

— C3 - partunka KOHTpOns 3acopeHust hunbTpa NPUTOYHOTO (BLITAXHOIO) BEHTUNSATOPA;

— C4 — paTyuK BKIIOYEHNS peXxrMma 3aluThl kanoprdepa oT 3amMmep3aHus;

— C5 — gaTyuk noxapHomn curHanusauuu;

— C6 — paTynk KOHTPOIS HEMCNPABHOCTU BbITSHKHOrO BEHTUNSATOPA.

3TN curHanbl hopMUpyTCA B pesynbTaTe 3aMblkaHns (pa3aMblKaHUs) BHELUHUX KOHTAKTOB, YTO
yCTaHaBnuBaeTCs Nonb3oBaTeneM npu HacTporike npubopa Ha obbekTe.

Tpebyemasn 3agepxka peakuuu npubopa npu MOMy4YEHUW TaKUX CUrHaNOB YyCTaHaBMMBaeTCs
nonb3oBaTeneM MHAMBWAYanbHO ANSA Kaxgoro Bxoda, cMm. napametpsl PAU.0 n PAU.1, npunoxe-
Hue b.

3.5 UupoBon chunbtp

3.5.1 [Ons ocrnabneHus BNUSIHWUS BHELLHUX UMMYIbCHBLIX NMOMEX Ha 3KCMiyaTauMOHHbIE XapaKTe-
puctukmn npubopa B nporpammy ero paboTbl BBeAeHa undposas unbTpauus pesynbTaTtoB uamepe-
HUIA. OUnbTpaumsl OCYLLECTBSETCA HE3aBUCUMO AN KaXAO0ro kaHarna U3MepeHns BXOAHbIX napameT-
pOB 1 NPOBOAUTCS B [ABa 3Tana.

3.5.2 Ha nepBoM 3Tane unbTpaunm M3 TeKyLUMX U3MEPEHUIN BXOAHbIX MapaMeTpoB OTPUMbLT-
POBbIBaOTCS 3HAYEHUS!, UMEIOLLME SIBHO BbIPaXXEHHbIE «MPOBarbl» UM «BbIGPOCHI».

[nsa atoro B npubope oCyLIEeCTBNSETCA HEMPEPLIBHOE BbIYMCIIEHNE PA3HOCTU MeXay pedyrnbTaTaMu
OBYX MoCreaHNX N3MepPEHUIA OOHOIO M TOTO >Ke BXOLHOMO napameTpa, BbINOMHEHHbIX B COCEAHUX LMK-
nax onpoca, U cpaBHeHVe ee C 3afjaHHbIM NpeAenbHbIM OTKNOHEHEM. Ecnu BblYMcneHHas pasHoCTb
NpeBbILAET 3a4aHHbIV Npeaen, To pesynbTaT, NonyYeHHbI B NocneaHeM LIMKIe onpoca, cuntaeTcst
He[0CTOBEPHbIM, AanbHelwasn obpaboTka ero NnpuocTaHaBNMBaeTCsA U NPOU3BOANTCS NOBTOPHOE
n3mepeHue. Ecnu HegocToBepHbI pesynbTaT Gbin Bbi3BaH BO3AENCTBMEM NOMEXW, TO MOBTOPHOE
n3MepeHve NoaTBEPAUT ITOT (PaKT U NIOXKHOE 3Ha4YeHNe aHHynMpyeTcsi. Takon anroputm 06paboTkm
pe3ynbTaToB M3MepPeHWn NO3BONSET 3aLUMTUTL MPUBOP OT BO3AEWCTBUS €ANHUYHBIX MMMYTbCHBIX 1
KOMMYTaLUMOHHbIX MOMEX, BO3HMKAIOLLMX Ha NPON3BOACTBE Npu paboTe cunosoro o6opyaoBaHus.

BenuunHa npegenbHOro OTKMOHEHUST pe3yrnbTaToB [ABYX COCEOHMX U3MEPEHUI 3adaeTcs norb-
3oBaTerniemM B napameTpe «[lonoca gunbTpax» in.FG nHaMBMAOYyanbHO AN KaXaoro Aatynka B eauHu-
Lax u3aMepsieMbIX UMW PU3NYECKNX BEMUYUH.

B ob6wem cnyyae npu Boibope «[lonockl unbTpa» crnegyet MMETb B BUAY, YTO YEM MEHbLLE ee
3aflaHHOe 3HayeHue, TeM fy4lle MOMeXOo3alMLLEHHOCTb U3MEPUTENBHOIO KaHana, Ho npu aToMm (13-

" Bxoa 7 MMeeT BCTPOEHHbIN LUYHTUPYoLWMii pesuctop R, = 100 Om (0,1 %)
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3 OnucaHue pa6oTbl npubopa

3a BO3MOXHbIX MOBTOPHbIX M3MEPEHWI) Xyxe peakuus npubopa Ha ObicTpoe hakTuyeckoe nsmeHeHne
BXOAHOro napameTpa. Bo nsbexaHve NOBTOPHbIX M3MepeHWIn Npu 3agaHun «llonockl punbtpa» Ans
KOHKPETHOro [aTymka criegyeT pyKOBOACTBOBATLCA MAKCUMaribHOW CKOPOCTbIO U3MEHEHUS KOHTPONN-
pyeMoro UM napameTpa fnpu aKcrnyataumn, a Takke YCTaHOBIIEHHOW ANs Hero NepuoanyHoCTbIO On-
poca.

Mpn HeobxoAMMOCTN AaHHbIN PUNBTP MOXET ObITb OTKIIOYEH yCTaHOBKOW B napameTtpe in.FG
3Ha4yeHns «0».

3.5.3 Ha BTOpOoM 3Tane unbTpauum OCyLLEeCTBRSIETCA CrnaxvBaHue (gemndupoBaHue) nony-
YeHHbIX B M. 3.5.2 pe3ynbTaTtoB U3MEPEHUI B Criydae nx BO3MOXXHON OCTaTOMHOWN (PryKTyaLun.

MepepatoyHas dyHKUMS 3BeHa, OCyLeCTBMsioLero npeobpasoBaHWe BXOAHOrO curHana Ha
3TOM 3Tane cunbTpauun, No CBOUM napameTpam COOTBETCTBYET (PMMbTPY HU3KMX YACTOT NepBOro
nopsigka C NOCTOSIHHOW BpemeHu t. pu MoCTynneHMn Ha BXoA Takoro dounbTpa ckaukoobpasHoro
CUrHana ero BbIXOHOW CUrHan Yepes BpeMmsi, paBHOe t, U3MEeHNTCS Ha Benu4iuHy 0,64 oT amnnuTyabl
ckaJka; yepes Bpems, paBHoe 2t, — Ha BennyuHy 0,88; yepes Bpems, paBHoe 3t, — Ha Benn4ynHy 0,95 n
T.0. NO 3KCMOHEHLNanbHOMYy 3aKOHY.

«[locTosiHHas BpemMeHun cunbTpa» 3agaeTcs nonb3oBaTeneM B CeKyHAaxX WHAMBMAOYyanbHO Ans
KaXxgoro kaHamna npwu yctaHoBke napameTtpa in.FD. Npu 3agaHun napameTtpa in.FD cnegyeT nmeTb B
BMAY, YTO YBENMYEHME ero 3Ha4eHns ynyyilaeT NoMexo3allueHHOCTb KaHana n3MepeHunsl, Ho OfAHO-
BPEMEHHO YBENuYMBaeT ero MHepLMOHHOCTb. Peakums npubopa Ha ObICTpble M3MEHEHWS BXOLHOW
BENUYMHbI 3ameansaeTcs.

Mpy HeobGXoAUMOCTUN AaHHbIN PUNBLTP MOXeT ObiTb OTKMIOYEH YCTaHOBKOM B mapameTpe in.FD
3HaveHus 0.

BpemeHHble anarpammel paboTbl LMPOBLIX HUNLTPOB NPeACTaBreHbl Ha PUCYHKe 3.7.

Tdpakr Tuam.

3anaHHoe
3HaveHune in.FG

t -
a) KOHTpoNupyemas Temneparypa B) BIoYeH punetp in.FG

Tuam. Tuam.

6) GUNETPLI OTKNIOYEHB! r) sknoyeH dpunetp in.FG uin.Fd

PucyHok 3.7 — BpemeHHble Agnarpammbl pa6oTbl
uudpoBbIX (PUNLTPOB NOKa3aHMI AaT4yMnKa

3.6 Koppekuusa namepeHummn

3.6.1 [ns ycTpaHEeHWs HavanbHON MOrPELUHOCT NPeo6pasoBaHWs BXOAHbLIX CUrHanmoB W Mo-
rPELLUHOCTEN, BHOCUMbIX COEOMHUTENbHBIMW MPOBOAAMU, U3MEPEHHOE NPUGOPOM 3HAYEHWE MOXKET
ObITb OTKOPPEKTUPOBAHO B COOTBETCTBMM C 3aAaHHLIMU MOMb30BAaTENIeM KOPPEKTUPYOLMMK napa-
MeTpamm.

B npubope ansa kaxgoro kaHana u3MepeHusi NpeayCcMOTpeHbl ABa KOPPEKTUPYIOLLMX NapameTpa,
C NMOMOLLbI0 KOTOPbIX MOXHO OCYLUECTBATb CABUT W U3MEHEHME HaKMoHa W3MepUTENbHOW XapakTte-
puCTUKM Jatumka. Koppekuysi nokasaHuin OCyLLIECTBISETCS HE3aBUCUMO ANsi KaXOOro kaHana KOHTPO-
sl TemMneparypbl.
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3 OnucaHue paboTbl npubopa

OTKOPPEKTUPOBAHHbBIE 3HAYEHUSI KOHTPONMPYEMbIX NPUBOPOM TEMNEpATYpP BbIBOAATCS Ha UHAW-
KaTop npubopa 1 UCNomnb3yTCs AN PErYNMPOBaHNA NAapamMeTPOB CUCTEMBI.

3.6.2 Koppekuusi «<CABUr XapakTePUCTUKU» CIYXXWUT ANS1 YCTPaHeHWs BNUSHWUSA HayanbHOW no-
rpeLHocT NepBuYHOro npeobpasoBaTens (Hanpumep, 3HaveHus R y TepMmonpeobpasoBaTtenen co-
NPOTMBIEHUS) U OCYLLECTBNSETCA NyTeM anrebpanyeckoro CyMMUpPOBaHUS BbIYMCIEHHbIX NPUBoOpom
3HaYeHW C KOPPEKTUPYIOLMM 3HayYeHnem Ans AgaHHoro gatyvka. KoppekTtupytollee 3HauyeHve 3aga-
eTcsi nonb3oBaTenem B napameTpe in.SH B Tex xe eanMHMuax n3mMepeHusi, 4To 1 namepsiemblin pusm-
Yeckun napameTp.

MpumeyaHume. MNpu paboTe c NNaTMHOBLIMK TepMonpeobpasoBaTensiMy CONPOTUBIIEHNS Ha 3Ha-
YeHune cABUra HaknagblBaeTCs Takke Koppekuusi HenmHerHocTn HCX gatuuka, 3anoxeHHas B npo-
rpamme obpaboTkv n3mMepeHun.

Mpumep caBura usmepuTenbHON XxapaKTEPUCTUKN rpadmyeckn NpeacTaBneH Ha pucyHke 3.8.

Tuna, e

7 /
6e3 koppekumm 7/
Ved

80 \ ///\

100

7/
60 7 p C KOppeKuyen

. .

= 7/

| 40 77 T

& 7/ // Tura=Tuam+in.SH

S 20 17/

/7
', * L ¥ L L r * * * * 0
7770 20 40 e0 80 100 v C

PucyHok 3.8 — Koppekuus «caBuUr xapakTepucTUkn»

3.6.3 Koppekuus «<HaknoH xapakTepucTUKU» NCMONb3yeTcst ANs KOMNEHCauuy NorpeLHocTen
caMux AaTyvkoB (Hanpumep, Npu OTKNOHEeHUK y TepMonpeobpasoBaTenein ConpoTUBNEHNs napameT-
pa Wigo OT CTaHAapPTHOIO 3HaYeHWs) UM MOrpeLUHOCTeN, CBA3AHHbIX C pasbpocom COnpoTUBMEHWI
LUYHTUpYHOLWNX pe3ncTopoB (Mpu paboTe ¢ npeobpasoBaTensimMu, BbIXOAHBIM CUrHanoM KOTOpbIX SB-
nAeTcsa TOK)M OCYLLEeCTBNAETCA NyTeM YMHOXEHUSt OTKOPPEKTUPOBaHHOM Mo Nn. 3.6.2 nsmepeHHon Be-

NINYNHBI HA MOMNPaBOYHbIA KO3DULMEHT O, 3HaYEeHUe KOTOpPOro 3afaeTcsl nonb3oBaTenem B napa-
MeTpe in.SL ans kaxporo gatyvka B 6e3pasmepHbix eauvHuuax B guanasoHe 0,900...1,100; nepen
YCTaHOBKOW MOXET BbITb onpeaeneHo no dopmyne

o= n(pam'/ Musm,

['ae: Ol — 3HaYeHVe NoNPaBOYHOro KOAhPULMEHTA;
Mepar — PAKTUYECKOE 3HAYEHWNE KOHTPONMMPYEMOrO BXOAHOrO napameTpa;
Mysm — M3MepeHHoe Npubopom 3HaveHne napameTpa.

[MpMep M3MEHEHUs HaKMOHa WU3MEPUTENbHOW XapakTepUCTUKM rpaduyeckn npeactaBneH Ha
pucyHke 3.9.

OnpepennTe HEOBXOAMMOCTb BBEAEHMS NOMNPABOYHOTO KO3ULMEHTA MOXHO, U3MEpUB Mak-
cumanbHoe unu 6nmnskoe k HeMy 3HayeHvWe napameTpa, rae OTKIIOHEHMe HaKMoHa M3MepUTenbHON
XapaKkTepucTukm Hanbonee 3ameTHO.



3 OnucaHue pa6oTbl npubopa
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PucyHok 3.9 — Koppekuus «HaKkfnoH XapaKTepucTUKn»

BHuMaHue! 3agaHne KOPPEKTUPYIOLIMX 3HAYEHWI, OTNMYAIOLWMXCA OT 3aBOACKMX YCTaHOBOK
(in.SH = 000.0 1 in.SL = 1.000), nameHseT cTaHAapTHble METPONOrMYEeCKNe XxapakTepucTmkmn npubopa
N [OMKHO NPOU3BOAUTLCA TOMBKO B TEXHWYECKM OGOCHOBAHHBLIX Cllyyasix KBanvuumpoBaHHbIMM
crneumanucTamu.

MonyyeHHas nocre unbTpaUnn 1 KOPPEKLMU pesynbTupytoLlas MHopMaunus 06 n3MepeHHbIX
3HaYeHUsIX BXOAHbIX NapamMeTpoB NocTynaeT Ans AanbHeiwen o6paboTku Ha BeluMciuTenu npuéopa.

3.7 PerynaTopsbl

Perynstop — 9T0 nporpammHbIii MOAyMnb, OTBEYAlOWWIA 3a NnoaaepxaHve BXOAHOW BEMUYMHBI Ha
3a4aHHOM YpOBHE, Ha3blBaeMOW YCTaBKOW.

Perynatop cpaBHVBaeT 3HayeHue, npuilefllee co BXOAA, C YCTaBKOW W BblpabaTbiBaeT BbIXOA-
HOW curHan, HanpasieHHbI Ha YMeHbLUEeHNe X paccornacoBaHus. BeixogHol curHan perynsitopa B
TPM133 noctynaeT Ha BbIXO4HOW 3MEMEHT, C MOMOLLbIO KOTOPOro OCYLLECTBRSeTCs ynpaBneHue
McnonHuTensHbIM MEXaHN3MOM.

Ins kaxporo Perynsatopa 3agatoTcs crneayiolime napameTphbl:

—  pexum paboTbl (MAL nnm 4ByXNO3NLMOHHbLIV PErynaTop);

—  30Ha HeYyBCTBUTENbHOCTH;

— ana NnA-perynatopa — napameTpbl NW-perynupoBaHns n aBTOHACTPOVKN;

3.7.1 Pexumbl paboTbl perynsatopa

B TPM133-01 perynstop pabotaet B pexvume MAO-perynupoBaHusi.
Pexum paboTbl perynsitopa 3agaetca napameTpom reG.t.

3.7.1.1 NNO_perynupoBaHue

MNO-perynatop (nponopuuoHanbHO-UHTerpaneHo-guddepeHLmaneHbIin - perynsatop) BblgaeT
aHaroroBoe 3HayeHne BbIXOAHOW MOLLHOCTM, HanpaBfeHHOe Ha YMEHbLUEHNE OTKIIOHEHWUS TEKyLLero
3HaYeHWs perynnupyemon BenuymHbl OT YCTaBKy.

Mpw ynpasnexnn UM Tuna «HarpesaTenb» 3Ha4eHUe BbIXOOHOM MOLLHOCTU HaxoauTcs B Anana-
30He oT «0» g0 «1» (unu ot 0 o 100 %).

Mpu pabote ¢ B3O tnna LIAI BbixogHast MOLHOCTb Npeobpa3syeTcs B NPOMNOPLMOHAnbHbIA e TOK
WU HanpshkeHue.

Mpu pabote ¢ BO guckpeTtHoro Tuna BbixogHas MolHocTb MNO-perynaTopa npeobpasyeTcs B
curHanbl «6onbLUe», «MeHbLLE», «CTOM» AN ynpaBrneHus TpexnosnunoHHsiM MM (cwm. n. 3.9).

MWA-perynupoBaHne sBnsietTcs Havbonee TOYHbIM METOAOM NOAAepXaHWs KOHTPONMpyemon
BenunyuHel. OgHako ans addekTneHon pabotsl MN[-perynatopa Heobxoanmo onpeaenvTs 1 3agaTb
NS KOHKpeTHoro obbekTa perynupoBaHus psg koadULIMEHTOB.
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3 OnucaHue paboTbl npubopa

3apava onpegeneHuns koadduumnenTos MUO-perynaTopa AOBOMALHO CROXHA, W, Kak NpaBuio,
BbINOMHAETCS OMbITHLIM crieyuanucTom, Ho B TPM133 oHa MoXeT ObiTb BbINONIHEHA B aBTOMaTunye-
CKOM pexume.

MpuHumn paboTel 1 napameTpsl MNAO!perynstopa npveeaeHsl B npunoxeHun E.

3.7.2 30Ha HeYYBCTBUTENbLHOCTHU

30Ha He4yBCTBUTENBbHOCTU 3a4aeTCs ANSi UCKMIOYEHUS] HEHYXHbIX cpabaTbiBaHWi perynstopa
npy HebOmMbLIOM OTKIIOHEHWM TemnepaTtypbl OT ycTasku. [pnbop OyaeT BbigaBaTb ynpaBnsoOLLMA
CUrHan Tonbko nocne Toro, Kak TemnepaTypa BbINAET U3 3TON 30HbI.

3HauveHne 30HbI HEYYBCTBUTENBHOCTM 3adaeTcs napameTpom db B eguHuuax perynupyemon Be-
NUYYHBI.

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

3HauveHns BbIxoAHON MolHocTu MA[-perynaTtopa HaxoasTca B AvanasoHe oT «0» Ao «1» (unu
oT 0 o 100 %). B HekoTOpbIX Criyvyasix BO3HWKAeT HEOOXOAMMOCTb OrPaHNYEHUs] BbIXOOHOW MOLLHO-
CTW CBEPXY UMW CHU3Y.

OrpaHnyeHne gmanasoHa BbIXOAHOW MOLLHOCTM perynsatopa 3aAaetcs AByMs napameTpamu:
MakcumanbHoe 3HaveHune P.UPr n mmHumanbHoe P.min. OTu napameTpbl 3agalTcs B NpoLeHTax oT
MakcrMasbHOM MOLLIHOCTK, KOTOPYHO MOXHO NOoAaTh Ha UCNOMHUTENbHLIN MexaHu3M. Ecnu perynatop
BblJaeT 3HavYeHne MOLLHOCTK, HaxoAasLeecs 3a npegenammn 3agaHHoro gmanasoHa, To OHO NpuHUMa-
eTcs paBHbIM P.UPr nnu P.min cooTBETCTBEHHO.

OrpaHuyeHne CKopoCTU pocTa BbIXOAHOW MOLLHOCTY perynsatopa Heobxoaumo ans 6esygapHoro
BKIIOYEHUS UCMONHUTENbHOIrO MexaHnama. MakcuMarnbHash CKopoCTb U3MEHEHUS BbIXOAHOW MOLLHO-
CTu 3agaeTcsa napameTpoM P.rES B %/MuH.

3.8 BbixogHble 3n1eMeHThl

TPM133 nmeeT HeCKonbKO BbIXOAHbLIX 3IEMEHTOB, OAHAKO BbIXOOAHOW curHan (BbIXOAHasi MOLL-
HOCTb) OT perynstopa He cpasy MojaeTcs Ha HUX, a MPOXOAUT Yepe3 psd NporpamMHbIX Gr0KoB,
OCYLLECTBASAOLWMNX ero npeobpasoBaHve. TN onepaunnm HeobXoAUMbl AN YNpaBneHUs CroXHbIMK
MCNonHUTEnNbHbIMM MexaHuamamu (MM): 3agBmxkamy, CUCTEMaMu HarpeBaTerb-XONOAUIbHUK, YCT-
pofcTBaMU C aHanoroBbiM ynpaeneHnem u apyrumu. Tun BbIXOAHOrO YCTPOMCTBA onpeaensiercs na-
pameTpomM SE.P (Tvin nICNONHWUTENBbHOro MexaHn3ma).

Mpu ncnonb3osBaHun MM c aHanoroBblM ynpasneHvem 4..20MA unu 0...10B (Hanpvmep anek-
TPOMHEBMOMO3MLIMOHEPBI), Heobxoaumo napameTpoM SE.P onpegenuts TMn MM Kak ABYXNO3WLIMOH-
HbIn (2.P0S).

Mpn ncnonbsosanun M c ynpaeneHvnem «6onblue», «MeHbLUe» (Hanpumep 3rneKTpoMexaHuye-
ckuin K3P), Heobxogmmo napameTpoM SE.P onpegenutsb Tun MM Kak Tpexno3numoHHbil (3.PoS).

B 6a3oBoi MoavdukaLmmn BeIXoAHbIE 3NEMEHTbLI UMEIOT CriedyloLlee HasHayYeHme:

— P1 - ynpaBneHve BO3AYyLIHON 3aCNOHKON Hapy»HOro BO3dyxa M NpUTOYHbIM BEHTUNATOPOM

(3acnoHka anekTpuyeckn conoknpoBaHa C COOTBETCTBYIOLLUM BEHTUIISTOPOM);
—  P2-P3 unu UAT1 — ynpaBneHue 3anopHO-perynmpyoLwmnm KrnanaHoM TennoHoCUTens;
— P4 — BknioyeHne aBapuUMHOro BHELLHEro curHanusaTopa.

3.9 YnpaBneHue Tpex No3uuMoHHbIM UM

Mpubop TPM133-01 MOXeT ynpaBnsiTb TPEXMO3ULMOHHLIM UCMONMHUTENbHBIM MEeXxaHn3Mom (3a-
[OBWXKOW) MPY NOMOLLM CUTHArNOoB TPeX TUMOB: «BonbLUe», «MeHbLLE», «CToMn». [1Ns ynpaBneHus Taknum
MM uncnonbaytotcs BO Ne2 n B3O Ne3.

Cxewmbl noakntodeHusi UM k BbixogHbIM aneMeHTam npubopa AaHbl B npunoxexHumn B.

TPM133 MoxeT ynpaBnsaTb Tpex No3nLmoHHbIM VIM ¢ gaTyvkom nonoxeHuns unv 6es Hero.



3 OnucaHue pa6oTbl npubopa

TPM133 moxeT paboTaTb ¢ gatyukamu nonoxeHus MMM aByx TMNOB: Pe3UCTUBHBIMU WU TOKO-
BbIMU.

B koHdurypauum npubopa TPM133-01 gatymk nonoxeHuns MMM moxeT ObiTb NoAkmnoveH ko Bxo-
oy npubopa Ne6.

Mpun pabote 6e3 gatumka nonoxeHuss UM, nonoxeHne MM BblumcnsieTca npubopom no Matema-
Tuyeckon mogenu. ins Toro, 4tobbl MaTemaTnyeckas mofenb 6onee 6nM3ko cooTBeTCTBOBana pe-
anbHOCTW, He0BXO0AMMO Kak MOXHO TOYHee 3aJaTb napameTpbl peansHoro MM:

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

— HavanbHoe nonoxeHune MM (napameTtp LSP);

— Bpewmsi BbiGopku niodpta (napameTp tFP).

[Mpnbop No 3TMM AaHHbIM BbIMUCASET TeKyLlee NonoXeHue 3aABuKKM B NiobO MOMEHT Bpeme-
HW.

MpumeyaHue. HeToyHoe COOTBETCTBME MaTEMaTUYECKOW MOAENMN U peanbHOW 3a[BWXKKM, a Tak-
e HETOYHOE 3aJaHue Ha4yarnbHOro MONIOXEHUs] MOXET NPUBECTM K HAKOMMEHWI0 paccornacoBaHus. B
pesynbTaTe 3TOro B KpaHWX NOMOXEeHUAX MOXeT OblTb NoAaH CUrHan Ha OTKpbITUE UMK Ha 3akpbiTue,
Korga pearnbHasi 3aABUXKKa YXe MONHOCTbIO OTKpbITa UMM 3akpbiTa. OTO MOXeT noBrneyb 3a coboin
nonomMky o6opyaoBaHusl, NO3TOMY He [OMYyCKaeTCsl UCMoNb3oBaHWe 3aBUxek 6e3 gatyuka nonoxe-
Hus 6e3 KOoHLEeBbIX BbiknovaTenen. CneagyeT yuuTbiBaTh, YTO ynpaBrieHne 3afBupkkon 6e3 gatyuka
MONOXEHUsI MEHEE TOYHO U NPUBOAUT K HAKOMMEHMUIO OLLMGKM.

3.10 UHTepdpenc ceasn

B npu6ope TPM133 yctaHoBneH mogynb uHTepdeiica RS-485 ans opraHusauum paboTtbl npu-
6opa no craHgapTHomy npoTtokony OBEH, koTopbiin no3BonseT:

— nporpamMmmvpoBaTh NPUBOpP C KOMMbIOTEPA C MOMOLLIbIO MPOrpamMMbl-KOHUrypaTopa;

—  cuMTbIBaTb M3MEPSiIEMbIE BENUYMHBI U3 NpMBopa B KOMMbIOTEP.

Yepes nopT RS-485 Bo3MOXHa nepegava 3HaY€HWUI KOHUIypaLMOHHbIX NapaMeTpoB, ONpocC U
avcneTyepusaums onepaTyBHbIX NapaMeTpoB.

KoHdourypauunoHHble napamMeTpbl — 3TO NapameTphbl, onpefensiolime HacTporky npubopa. B
KOH(UIypaLUMOHHbIX NapameTpax HacTpauBaeTcsi CTpykTypa npubopa, paboTa BXOOOB U BbIXOOOB
npubopa, HacTpPOrKN perynatopoB 1 T.4. KoHdurypaumoHHbie napameTpbl COXpaHSATCS B 3HEProHe-
3aBuUcKMON namsTv npubopa.

OnepaTvBHbIe NapameTpbl — 3TO NapameTpbl, OTpaXxatLllmMe TeKyLlee COCTOsIHUe perynupye-
Mol cuctembl. B onepaTvBHbIX NapameTpax MOryT nepefaBaTbCsl 3HAYEHUS, U3MePEHHbIe AaTynkamMm
1 onpeaeneHHble BblYUCTIUTENSMM, 3HAaYEHUS MOLLHOCTU C PerynsiTopoB, COCTOsIHUS 06bEKTOB U T.4.
OnepaTvBHble NapameTpbl MOryT CHMTbIBATbCA M pernctpupoBatbest Ha MK (yepe3 apantep OBEH
AC3-M) nnu Ha apyrux npubopax, coeanHeHHbIX B ceTb RS-485 Bmecte ¢ TPM133, 6narogaps yemy
MMeeTcs BO3MOXHOCTb noakntoveHnst K SCADA-cucteme OWEN OPM2.

Onsa 3awmTbl npubopa oT HECAHKLMOHUMPOBAHHOIO U3MEHEHUS paboymx napaMmeTpoB B HEM npe-
AycMmoTpeHa BriokmpoBka 3anmcy 3agaHHbIX 3HaYEHUN.



4 ®yHKUMOHanbHasA cxema npubopa

4  ®yHKUMOHanbHas cxema

4.1 PyHKUMOHaNbHaA cxema paboTbl npudopa

®yHKUMOHaNbHaa cxema paboTbl Npubopa B COCTaBe CUCTEMbI BEHTUNALMM NpuBeaeHa Ha pu-
cyHke 4.1. Cxema onpegensieT (OYHKLMOHANbHYI0 KOHMUIypaLmio CUCTEMbI N COOTBETCTBYET KOHMU-

rypauum npubopa TPM133-x-01 (cm. BeegeHue).
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4 dyHKUMOHanbHas cxema npubopa

4.2 bnok-cxema pab6oTbl npubopa

Bnok-cxema paboTel npubopa npueefeHa Ha pucyHke 4.2. Ha Het oToBpaxeHbl CBA3M OCHOBHbIX
yHKLMOHarbHbIX Y3I0B U NOACMCTEM Npubopa 1 NpUMEHEeHbI crneayoLume CoKpaLleHus:

—  W3M - nameputenb — 6ok 06paboTku 1 npeobpaszoBaHust MHOpPMaLMK, NOCTynaroLLen oT
AaTyuka;

— PID — nponopumnoHanbHo-UHTerpanbHo-aMddepeHumanbHbi perynatop, obecneymsatoLLmi
perynvpoBaHue Mo 3aaHHOW yCTaBke WU rpadouky;

— WM — 6nok npeobpasoBaHus ynpaBnsoLWero curHana Ans nogayv Ha UCMONHUTENbHbIN Me-
XaHu3wMm;

— TNC - npeobpasoBaTternb cuMrHana, No3BONSLLMI NOAKMYUTE pasnuyHblie M;

— MC - mawwuHa cocTosiHWs, ynpaBnseT norukon npubopa, nepesoanT npubop B onpenenéH-
HOEe COCTOSIHME B 3aBUCMMOCTU OT BHELLHUX (DaKTOPOB;

— Pene — guCKpeTHbI NCNOMHUTENbHBIA MEXAHU3M;

— UAIN — aHanoroBbI UCNONHUTENbHbBIA MEeXaHuU3M;

— YPB - yacbl peanbHOro BpeMeHu.
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PucyHok 4.2 — Bnok-cxema pa6oTbl npubopa

4.3 Pexxnmbl paboTbl npubéopa B cucteme BEHTUNALIMU

4.3.1 Pexxumbl paboTbl

[Mpun paboTte B coctaBe cuctembl npubop TPM133 ¢ nomoLLblo BXOAHbIX TepMmonpeobpasoBare-
newvi KOHTponupyeT TemnepaTypy HapyxHoro (T.) n nputoyHoro Bo3gyxa (Tp), a Takke Temnepatypy
obpatHoii Boapl (Tos), BO3BpaLLaeMon B TeNsoLeHTparnkb.

JononHuTenbHO MOXeT OblTb NOAKMIOYEH AATYMK TeMnepaTypbl Bo3ayxa B nomelueHun (Ty). Oa-
HOBpPEMEHHO Mpnbop NPon3BOAUT ONPOC NOAKMYEHHbIX K ero Bxogam C1, C2, C3, C4, C5 n C6 KoH-
TaKTHbIX AATYMKOB, KOHTPONVPYHOLLMX paboTy OCHOBHOrO 060opyAoBaHUst cucTemsbl (CM. n. 3.4).
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4 ®yHKUMOHanbHasA cxema npubopa

Mpwn obHapyxeHWUn HencnpaBHOCTU NpuBOpP hopmUpyeT aBapUinHbLIN CUTHAN 1 BbIBOAWUT Ha MHAW-
kaTop coobLieHne o6 aBapum.

Mo pe3ynbTaTam KOHTpONSA TemnepaTypbl U onpoca AatynkoB TPM133 ynpaBnsieT paboTon BeH-
TUNATOPA W Kano3un, OCyLLEeCTBNSALMNX NoAady Bo3dyxa B CUCTEMY BEHTUNALMW, a Takke perynupyet
nonoxexue 3anopHo-perynupytowero knanaHa (K3P) B koHType umpkynsauumn tennoHocutens, obec-
neynBas aBTOMaTU4ECKOE BbIMOMHEHNE CUCTEMOW HIKenepeyncrieHHbIX PYHKLMIA 1 pexumos. Mocne
BKIMIOYEHNS HanpshkeHns nuTaHus TPM133 aBTomMaTtMyecku NepeBoauT CUCTEMY B OAWH U3 PEXUMOB
paboTtbl (Tabnuua 4.1) B 3aBUCMMOCTU OT TemnepaTypbl K OT COCTOSIHMSA AaT4ukoB Ha Bxodax Cl ...
C6.

Ta6nnua 4.1 — HasBaHna pexmnmMmoB paboTtbl npuéopa TPM133

r.Stp* YcnoBHoe 0603Ha4YeHue HasBaHue pexuma paboTbl
0 CTAPT noaroToBka npubopa K nycky
1 MPOIPE nporpes kanopudepa
2 OEXXYPH OEXYPHbIN pexXum
3 MPUTOM perynupoBaHnune Tq,
4 OBPATU 3awmTa oT npeBblweHus Tog
5 3AMEP3 3almTa OT 3amep3aHusa BoAbl B kanopudepe
6 NETHUI NETHUI pexunm perynuposaHns Tn,
7 OBEX.N NEeTHUIA OEeXYPHbIN pexum
8 3AMEP.J1 NeTHASA 3aWmTa OT 3amep3aHus
9 HOYHON HOYHOI peXuM

*r.Stp — onepaTuBHbI NapaMeTp AOCTYNHbIN AN YTEHUS: HOMEP pexuma paboTbl.

4.3.2 MporpeB Kanopudepa

4.3.2.1 B pexume NMPOIMPEB KANTOPU®EPA nponcxoauT ero pasorpes A0 3afaHHbIX 3Ha4YeHUn
3KCnnyaTauuoHHbIX napameTpoB. [nsa atoro npubop dopmupyeT curHan Ha nonHoe otkpbiBaHue K3P,
obecneyrBas MaKCMMarbHYyl0 LIMPKYNALMIO TEMMoHOCUTENs Yepes3 kanopudep. XKanwan npu a1om
3aKpbITbl, BEHTUNSATOP NoAayy NPUMTOYHOro Bo3ayxa BblkMoveH. Bo Bpemsi nporpeBa KOHTpONMpyoTcst
nokasaHusa gatinkoB Ty, Tnp, Tos.

Bpemsi nporpeBa onpefenseTcs nonb3oBaTtenieM, UCXoas U3 paboumx xapaKTePUCTUK CUCTEMDI,
1 3agaeTtca npu nporpammupoBaHun TPM133 B napameTpe t.nAG.

4.3.2.2 Cuctema nepesogutcs B pexum NMPOTPEB KAJTIOPUDEPA:

— Npw 3anycke CUCTEMBI;

— nocne BbIxoAda U3 AexypHoro pexuma (cMm. n. 4.3.7);

— focne BbIX0o4a U3 pexvmMa 3awnTbl kanopudepa ot 3amep3aHus (cMm. n. 4.3.5);

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

4.3.2.3 O paborte cucremsl B pexxume NPOIPEB KAJTOPUPEPA nonb3oBaTtensi nHpopmupyeT
Hagnuce «MPOIPE» Ha BepxHel CTpoke MHamMkaTopa npuodopa.

Bbixoa u3 pexwuma nporpeBa OCYLLECTBNSETCA aBTOMaTU4ECKU MO UCTEYEHUN BPEMEHMW Mporpe-
Ba, 3ajaHHoro B napameTpe t.nAG.

4.3.3 PerynupoBaHue TeMnepaTtypbl NPUTOYHOro BO3AyXa

4.3.3.1 lNocne nporpesa kanopudepa TPM133 aHanuaupyeT TekyLlee COCTOsiHWe TemnepaTypbl
Hapy>xHOro Bo3gyxa, obpaTHOM BoAbl M NPUTOYHOrO BO34yXa, NPOBEPSS BbIMOMHEHNE B CUCTEME Crie-
AYOLLMX YCIOBUIA:
— TemnepaTypa HapyXHOro BO3yxa COOTBETCTByeT oTonutensHomy nepuogy TH < t.LEt;
— 3HauyeHue TemnepaTypbl 06paTHOM BOAbI COOTBETCTBYET 3KCMNyaTaLMOHHLIM XapakTepucTu-
Kam ToGp‘min < T06p4 < ToGp‘max;
— 3HayeHuWe TemnepaTypbl NPUTOYHOIO BO3Ayxa bonbLue aBapuiHOro 3HaveHus Tqp > tAVA.
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4 dyHKUMOHanbHas cxema npubopa

To ecTb AaHHbIA pexum paboTbl BKIMOYAETCH B OTONUTENbHbIA Nepuos, Npy OTCYTCTBUM OMacHO-
CTU 3aMOpaxuBaHua kanopudepa, U Npu HaxoXAeHWU TemnepaTtypbl oGpaTHOW Boabl B mpeaenax
rpaHunL, yCTaHOBIEHHbIX MOMb3oBaTenieM OTHOCUTENbHO rpaduka U pspa ApYrvx aBapuiHbIX cUTya-
UMNA.

BHumanme! MNepekntoverne B pexum PEMYJIMPOBAHWE Bo3MOXHO TONbKO Torga, korga Tym6-
nep C1 HaxoauTcs B COCTOSIHUM «BbIKINIOYEHO», a napameTp dUtY (pabota B JEXKYPHOM PEXUME)
paBeH OFF.

4.3.3.2 B paHHOM pexume npubop copmmpyeT KOMaHgy Ha OTKPbITUE Xamno3n U BKIIOYEHWe
BEHTUNSATOPA, OCYLLECTBMSAIOLLEro Nofgayy HapyXXHoro Bosayxa, a Takke ynpasnsieT nonoxeHvem VM,
MN3MEHSIst MPU 3TOM MOTOK TENSIOHOCUTENS Yepes kanopudep v nogaepxveasl 3afaHHylo TeMnepaTtypy
NPUTOYHOrO BO3AyXa.

4.3.3.3 lNpepenbHble 3HayeHWs TemnepaTypbl 06paTHON BOAb! Tosp.min U Tosp.max BEIYMCASAOTCA
npubopom no rpaduky Tesp.rp. =f(Tw) ¥ 3a4aHHBIM rpaHULAM OTKNOHeHUst OT Hero Gr.up, Gr.dn . MNpwu
3TOM

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

MapameTpbl rpacduka 3agaloTcs nonb3oBaTenem npy NporpaMMmpoBaHuM npubopa, ucxoas us
3KCMMyaTaLMOHHbIX XapakTepUCTUK CUCTEMBI.
3HayeHus Gr.up n Gr.dn (GR.dn — gomxHo 6bITb OTpULATENbHBIM) 3a4atTCs NoMb3oBaTenemM npu
nporpaMmmMmmpoBaHum npubopa.

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

Toe "C A

/\ Taomse = Toorp+ Gr . up
=== “k—é Rb.rp

Toﬁ.min = rcd_rp + Gr.dn

rod.rp = f(T.)

=25 -14 rrt.u:m 0 8 ?:*' °C
(Texywiee 3HaueHue)

PucyHok 4.3

PerynupoBaHune TemnepaTypbl NPUTOYHOrO BO3ayXa B JaHHOM pexumMe paboTbl CUCTEMbI OCYLLe-
CTBNAETCA MO YCTaBKe Tycrapurow., 32AAHHON NONb3oBaTenemM npu nporpaMmupoBaHun B npubope na-
pameTpa SP_day / SP.LU ans gHeBHoro pexuma u SP_night / SP.LU ans HouHoro (3Heprocbepe-
ratoLero) pexvma.

4.3.3.4 O paboTe cuCTEMbI B pexXrMe perynvpoBaHusa TeMmnepaTypbl NPUTOYHOrO BO3ayXa nofb-
3oBaTenst uHpopmupyeT Hagnuck «MPUTOY» Ha BepxHel cTpoke MHAMKaTopa npubopa. O paboTe B
sHeproc6eperaroLeM pexume uHcdopmmpyeT Haanucs <HOYHOM».

4.3.3.5 MuHuManbHoe BpeMsl HaxoxaeHus B pexume MPUTOY (HOYHOW) onpepensietcs na-
pameTpom t.nag. ATo BpeMsi HEOOXOAMMO ANS rapaHTUPOBAHHOIO OMNpeAeneHust UCNPaBHOCTU BEH-
TUNSITOpa C MOMOLLbIO AaTyuka NoToka BO3Ayxa, MOAKIIOYEHHOrO k Bxoay C2.
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4 ®yHKUMOHanbHasA cxema npubopa

4.3.4 3awmTa OT NpeBbIleHns TeMnepaTypbl 06paTHON BoAbI

4.3.4.1 3awwuTta OT MpeBbILEHNS TemnepaTypbl 0b6paTHON BOAbI OCYLLECTBISETCS B pexume
PEFYNUPOBAHME T,. Hanvune paHHOro pexvmMa pernameHtupyetcsi TpeboBaHusiMu O Hegonyc-
TMMOCTW BO3BpaTta B TEMNNOCETb OOpaTHOW BOAbI MOBbILEHHOW (OTHOCUTENBHO 3aaHHOro rpaduka)
Temneparypbl.

Mpubop TPM133 nepeBoaut cuctemy B pexvm PEFTYJIMPOBAHUE T, npoBepss BbINONHEHUE
B CUCTEME CleAyloLmX YCroBuiA: TemrnepaTypa obpaTHOM BOAbl Ha BbIXOAE CUCTEMbl MpeBbiliaeT
BbIYMCIIEHHOE OTHOCUTENbBHO rpaduka npeaensHoe 3HaveHne Tos > Tosmax = Tosp.p. T Gr.UP.

4.3.4.2 B paHHOM pexume npubop, npogomkas opMmMpoBaTbh KOMaH4y Ha OTKPbITUE Xano3un 1
BKITIOYEHME BEHTUMATOPA, MPUOCTaHaBMUBAET PerynvpoBaHue TemnepaTypbl MPUTOYHOrO BO3AyXa U
HauMHaeT ynpaBnsiTe nonoxeHvem VIM no curHany paccornacoBaHusi MeXAy TeKyLUMM 3HayeHuem
Tob6 v BblYMCNEHHBbIM NO rpaduKy. Takow pexum ynpaBreHust COXpaHseTcs A0 Tex nop, noka temne-
paTypa obpaTHOI BOAbI B CUCTEME HE CHU3WUTCA 40 3afaHHbIX 3HAa4YEHUN Tos > Tosp.p. Gr.up —d4.

4.3.4.3 O pabote TPM133 B pexume PEINYTIMPOBAHUE T,s nonb3oBatenst MHOpMUpyeT Hag-
nuce «OBPATH>» Ha BepxHen cTpoke nHaukaTopa npubopa.

4.3.4.4 MuHnmanbHoe BpeMsi HaxoxaeHusi B pexvme OBPATH onpepensietca napameTpom
t.nag. 310 BpemMs HeoOGXOAUMO ANA rapaHTMPOBAHHOIO onpeAeneHus UCNpPaBHOCTU BEHTWURATopa C
NOMOLLBIO faTyMKa NOTOKa Bo3ayxa, NoAKMHYEHHOro K Bxoady C2.

4.3.5 3awmTa oT 3aMmep3aHuA Boabl B Kanopudepe

4.3.5.1 3amep3aHue BoAbl B Karopmdepe rpo3vT paspyLLeHMeM BCEN CUCTEMBI.

Mpnbop TPM133 nepeBoanT CUCTEMY B PEXUM 3aLUMTbl OT 3aMep3aHns NPOBEPSS BbINONHEHWE
B CUCTEME CreaytoLnX YyCroBUiA:

— Temnepatypa  obpaTHOMW  BOAbl  HWXE  BbIYUCNIEHHOTO  MPeAenbHOro  3Haude-

HUA Toﬁ.min (T06 < T06.min)

— TemnepaTypa NPUTOYHOTO BO3[yXa HWDKE aBapWHOIO 3HaYeHUs Tasap MPMOOP NepeBoanT

cuctemy B pexxum 3SALLUUTA OT SAMEP3AHUA Trp < Tagap

Mpn nepexoae B 3TOT pexum npubop opMMpyeT KOMaHAY Ha BbIKIIOYEHWE BEHTUNSTOPa U 3a-
KpbITWE Xant3u, a Takke NonHocTbio oTkpbiBaeT K3P ans GeicTporo HarpeBa Boabl B kanopudepe.
Mpu 3TOM Ha MHAMKaTop BbiBoaUTCA curHan ABAPUSA.

4.3.5.2 3HaveHmne T.eqp 38aeTCs NONb30BaTENEM NpU NporpamMMnpoBaHun napameTtpa t.AVA.

4.3.5.3 Mpubop nepesoaut cuctemy B pexum 3ALLUTbI KATOPUDEPA OT 3AMEP3AHUA
npuv ycroBusiX, ykasaHHbIX B n. 4.3.5.1, a Takke Npu HENCNpaBHOCTM MOOOro U3 BXOAHbIX TepMonpe-
obpasosaTtenei, koHTponupytowmx napametpbl Ty, Tes unu Tnp, ¥ NpY cpabaTbiBaHUM KOHTAKTHOTO
Aatunka C4 (faTymk BKIOYEHMS 3aLUUTbl OT 3amMmep3aHuns).

4.3.5.4 O pabote TPM133 B pexume 3AWLUTA OT 3AMEP3AHUA nonb3oBatens nHgopmu-
pyeT Hagnuce «3AMEP3» Ha BepxHel cTpoke uHaukaropa npubopa.

Bbixoa 13 pexuma ocyLIecTBNSeTCs aBTOMATUYECKU NOCne YCTPaHEeHUs NMPUYUHBI ero BKIOYe-
HVSA, TO ecTb Ans TemnepaTypbl NPUTOYHOrO BO3Adyxa BbinonHsAeTcs ycnosue Tq, > t.AVA + d2, ans
TemnepaTtypbl obpaTHOM BOAbI BbiNonHaeTcs ycnosue Tes, < + GR.dN + d3, oTknioyeHne aatynka C4.
Mepexop K AanbHelwwen pabote NPOU3BOAUTCS C 3a4EpPXKKOW NO BpeMeHWn, Heobxoaumown Ans npo-
rpeBa kanopudpepa (cm. n. 4.3.2).

4.3.6 IleTHU pexum

4.3.6.1 MNpwu 3HayveHun TemnepaTypbl T, > Tycrner NPUOOP NEPEXOAUT B PEXMM NETHWN. B paH-
HOM peXxuMe KOHTPONMMPYIOTCS MOKa3aHWst AaTUnKOB Ty, Tnp, Tosp. [aTUUK Tos B 3TOM peXMUME ABNSETCA
MH(OPMaLMOHHBIM 1 coobLLeHME 06 ero ABapun BbIBOAUTCS TOMNBKO HA MHAMKATOP.

Mpu nepexoae B 3TOT pexum npubdop popMmpyeT KOMaHObl Ha OTKPbITUE 3AaCITOHKU HapPY>XHOro
BO37yXa, BKMIOYEHNe BEHTUNATOpa, eCru OH Obin BbikMoyeH. O paboTe cucTemsl B pexxume NIETHUW
nonb3oeatens uHdopmupyeT Haanuck «MIETHUW» Ha unankatope npubopa.

4.3.6.2 BbIxoa 13 NETHEro pexvMa NpoucXOAUT MPU NMOHWKEHUN TeMNepaTypbl HAPYXKHOTO BO3-
ayxa Hwke T, < t.LET - d2.
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4 dyHKUMOHanbHas cxema npubopa

4.3.7 OeXypHbIA pexum

4.3.7.1 OEXYPHbIV PEXXWUM pekomeHayeTCa BKITOYAThL B BLIXOAHLIE AHW, B HOYHOE BPEMS CY-
TOK U T. N., KOrga HeT Heo6XOAMMOCTU B NPUTOYHOM BeHTUNSAUMKU. B gexypHom pexume TPM133 Bbl-
KrnovaeT BEHTUISTOP, 3aKpbiBaeT Xasn3u nojadn HapyXHOro Bo3fyxa W perynupyet Temnepartypy
obpaTHol BoAbl NO 3agaHHoMy rpadmky. MNpu oxnaxageHun obpaTHOM BoAbl A0 TemnepaTypbl HUKe
To6.min BKIIOYaeTCA pexxum SALLUTA OT 3AMEP3AHUA.

4.3.7.2 Mepeson cuctembl B QEXYPHBIN PEXXUM moxeT 6biTh OCYLLECTBREH C KnaBmaTypbl
TPM133 (kHOMKoOW «mycK\CTOM» MNu U3MeHeHnem 3HayeHuns napametpa dUtY) wnum gucTtaHUMOHHO —
3aMblKaHWEeM KOHTaKTOB KOMMYTUPYIOLLEro yCTPOMCTBa, NoaknoydeHHoro k Bxoay C1 npubopa, unv c
KOMMblOTEpa.

4.3.7.3 O pabote cuctembl B AEXXYPHOM PEXWME nonb3oBaTens MHMOpPMUpYET Hagnucb
«OEXYPH» Ha vHankaTtope npubopa. Bbixog M3 pexuma OCyLecTBnseTcs aBToMaTu4ecku nocne
OTMEeHbl KOMaHzbl, 3a4aloLlen AaHHbIA PeXnM, HO nepexon K AanbHellen paboTe Npov3BoaMTCs C
3a7epXKoI No BpemMeHn, HeobXoANMO AN BO3MOXHOrO nporpesa kanopudepa.

4.3.7.4 Ecnn npnbop nepeBefeH B OEXYPHbIN PEXUM U3 NETHEro pexvma paboTsl, To byaeT oT-
pabatbiBaThest pexum — OQEXYPHBIA NETHUN. B atom pexume TPM133 BhIKnio4aeT BEHTUNATOP,
3aKpbIBaET >Kanto3u Nofayn HapyXXHOro Bo3adyxa, Mpy 3TOM perynnposaHue TemnepaTypbl He Npous-
BOAMTCS.

4.3.8 Anroputmbl paboTbl cucTeMbl Npu cpabatbiBaHuu yctpoucTts Cl, C2, C4, C5, C6

4.3.8.1 Bxoag C1 npubopa npegHasHayeH Ana NOAKNIOYEHUSA KOHTAKTOB KOMMYTUPYHOLLEro yCT-
poNCTBa, NpeAHa3HaYeHHOro Ans AUCTaHLMOHHOTO NepeBOfa CUCTEMbl MPUTOYHOW BEHTUNSAUMM B
JEXYPHBIV PEXKWM pab6otsl no n. 4.3.7. B kauecTse KOMMYTUPYIOLLEro YCTPOWUCTBA ANs 3TON uenu
MOryT BbITb UCMONb30BaHbI «CyXUe» (T. €. He COEAMHEHHbIE C BHELLUHUM WUCTOYHUKOM HanpsKeHUs nnu
TOKa) 3aMblKaloLMe KOHTaKTbl NMOAXOASALLEro MO Ha3HAYeHWI0 U KOHCTPYKUMK Tymbnepa, nepekntova-
Tens wnu Tanmepa. lNpu HeobGXoAMMOCTV MCMOMb30BaHUA Pa3MblKaloLMX KOHTAKTOB napameTpy
C.USE, Heobxoaumo Ans AaHHOro BXofa 3afaTh 3Ha4YeHne «opens.

4.3.8.2 Bxop C2 npubopa npegHasHayeH Ans NOAKI0YEeHNS AaTyvKka noToka BO3Ayxa, KOCBEHHO
oTpaxaroLlero HemcnpaBHOCTb BEHTUNATOpA. Hanuume npoToka Bo3dyxa KOHTPONMpyeTCs B TeYeHne
3aaHHOro BPeMeHW ANarHOCTUKN BEHTUNSATOpa nocne ero BknoveHus. MNpu otcyteTBum curHana C2
BblgaeTcs cooblueHne 06 aBapum 1 ocyllecTensieTca nepexon cuctemsl B AEXKYPHbBIW pexum (npu
HaxoxaeHun B pexumax PerynupoBanus T, nu Togp) UMK JEXYPHbIW NETHUN (Npw HaxoxgeHuu
B JIETHEM pexume).

Ecnn koHTakT Aatumka B paboyem COCTOSHMM (€CTb MOTOK BO3Ayxa) 3aMKHYT, TO mapameTpy
C.USE 3apgaem 3HayeHune «close» nHave «open». Ecnu ko Bxogy C2 gaTuuk nepenaga AaBneHus He
noakntoyeH, To napameTtpy C.USE Heobxoammo 3agaTh 3HaveHne «OFF». B aTom cnyvae Heucnpas-
HOCTb BEHTUMATOPA HE ANarHoCTUPYeTCS.

4.3.8.3 Bxop C3 npubopa npegHasHaueH Ans NOAKMIOYEHMs gaTunka 3acopeHus unbTpa npu-
TOYHOro BeHTunsTopa. JaHHbli BXO4 MHPOPMALMOHHbBIV U HE BNMSIET Ha pexum paboTel. 1o ymonya-
HUIO NpMBop HacTpoeH AN paboTkl C AaTyvMKaMu nepenaga AaBfieHUst C HOPMarbHO Pa3OMKHYTLIMM
KOHTaKTaMu, 3amblKalowymMmcs npu 3acopeHnn dunbtpa, T.e. napameTpy C.USE 3agaHo 3HaveHue
«open», Anst UaMeHeHns norvkn paboTbl npubopa, napameTpy C.USE Heobxoaumo 3agaTb 3Ha4YeHue
«close».

4.3.8.4 Bxopa C4 npubopa npegHasHayeH AN NoAkKnNioYeHns gatymka obmepsanHuns kanopudepa.
Mpu npu cpabatbiBaHnm C4 BbigaeTcsi coobLieHne o6 aBapumn U OCYyLLECTBIISIETCA Nnepexos CUCTEMbI
B pexvm 3ALLNTbI OT 3AMEP3AHUA. Mo ymonyaHuio npnbop HacTpoeH Ans paboTkl C Kanunnsp-
HbIM TEPMOCTaTOM C HOPMarnbHO Pa3oMKHYTbIMU KOHTaKTaMu, 3amblKaoLLMMUCS Npu yrpo3e 3amepsa-
Hus, T.e. napameTpy C.USE 3apaHo 3HauyeHWe «openx», ONs U3MEHEHUst Norvku paboTtbl npubopa,
napameTtpy C.USE Heobxoammo 3apgaTh 3HayeHue «close». Ecnu ko Bxoay C4 He NoAKmioYeH AaTuuK,
To napameTpy C.USE Heobxoanmo 3apath 3HayeHne «OFF». B aTom cnyyae yrpo3a samep3aHusi no
3TOMY BXOAy AMarHocTMpoBaTbCsi He Byaer.

4.3.8.5 Bxog C5 npubopa npegHasHayeH Ansi NOAKMIOYEHNS AaTymKa NoXapHOW curHanusaumm.
Mo ymonyaHuto npmbop HacTpoeH Anst paboTbl C UCTOYHMKAMK CUrHana, UMelLMMU HOpMarbHO pa-

25
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30MKHYTbIA KOHTaKT, 3aMblKaloLMNCA MpY BO3HUKHOBEHUM Moxapa, T.e. napameTtpy C.USE 3agaHo
3HayeHue «open», Ans U3MeHeHus norukn paboTtbl Nnpubopa, napameTpy C.USE Heobxoaumo 3agatb
3HaveHune «close». Ecnu koBxoady C5 He NMoaKmtoyYeH curHan noxapHoW curHanusauuu, To napameTpy
C.USE Heo6xoaumo 3aaaTth 3HauyeHne «OFF».
Mpu cpabaTtbiBaHWMM 3TOro AaTymKka cMcTemMa NepeBoanTCS B OEXYPHbIV PEXUM.

4.3.8.6 Bxop C6 npegHasHayeH Ansi oTobpaKeHUs COCTOSIHUS BbITSXKHOTO BEHTUNSATOPA (aHano-
rMYHO NO NPOTOKY BO34yXa).
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5 MNMoarortoBka npubopa k paboTe

5.1 MoHTax npnbopa Ha 06bLEeKTe U NOJKINIoYeHne

5.1.1 MoHTax npubopa

5.1.1.1 lNoAaroToBUTbL MECTO B LUKady aBTOMaTUKU.

KoHcTpykums wkada gomkHa obecneumsaTthb 3alimTy npubopa oT nonagaHus B HEro Bnaru, rps-
31 1 NOCTOPOHHMX NpeameToB. CrnedyeT UCnonb3oBaTe MeTanIMYeckuii Wwkad ¢ 3a3emrieHMeM Kop-
nyca.

CwmoHTupoBaTb npubop Ha DIN-periky.

5.1.1.2 TNpwu pa3meLyeHnn npubopa crnedyeT NOMHWUTbL, YTO NPW AKCMyaTaLnm OTKPbITbIE KOHTaK-
Tbl KNEeMM HaxoAsiTcsl Nof HanpsikeHWeM, onacHbIM Ans 4enoBeveckon XusHu. lMoatomy goctyn
BHYTPb TakuXx LUKadpoB ynpaBreHns paspeLueH TonbKo KBannduumpoBaHHbIM cneumanmcram.

5.1.2 MOHTaX BHELWHUX CBA3eMn

5.1.2.1 O6wme TpeboBaHusA

5.1.2.1.1 MutaHue npubopa cnedyeT OCYLLECTBNSATL OT CETU, HE CBA3AHHON HEMOCPEACTBEHHO C
nMTaHMeM MOLLHOTO cunoBoro obopyaoBaHusA. Bo BHellHeln uenu pekoMeHayeTCs YCTaHOBWUTH Bbl-
KnovaTenb, obecneyvBaoLWwMin OTKMIOYEHNe npubopa OT ceTu M NnaBkMe NpefoXpaHuTenu Ha ToK
1,0 A. MNuTtaHne kaknx-nmbo yCTpoWCTB OT CETEBLIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

5.1.2.1.2 CoegnHeHve npubopa ¢ BXOOHbIMU TepMonpeobpasoBaTensMm CONpOTUBIEHNS Npo-
M3BOAUTb MO TPEXMNPOBOAHOM CXeme, MpW 3TOM NpoBoAa AOIMKHbI MMETb AnMHY He Gonee 100 m u
oaMHakoBoe conpoTuBrieHne — He 6onee 15 Om.

Mpumevanuve. JonyckaeTca coeanHeHne TepmonpeobpasoBaTenen ConpoTUBEHUS C NPUOOPOM
1 Mo ABYXMPOBOAHOM cxeMme. [pu 3ToM AnvHa CoeAuHUTENbHbIX MPOBOAOB AOMKHA ObiTb He Gonee
100 M, a conpoTUBIEHNE KaXaOoM XWibl — He npeBblwaTh 15,0 Om.

5.1.2.1.3 CoeguHeHue npubopa C TEPMO3NEKTPUYECKUMYU MNpeobpa3oBaTensiMu npov3BOAUTb
HenocpeacTBEHHO (MpW AOCTAaTOYHOW ANMHE NPOBOAHWKOB TEpMOMap) Unv npy NOMOLM yaAnUHUTENb-
HbIX KOMMEHCALMOHHBIX MPOBOAOB, Mapka KOTOPbIX AOSKHA COOTBETCTBOBATb TUMY WUCMOMb3yeMblX
Tepmonap. KomneHcauuoHHble npoBofa criegyeT Noaknyath ¢ cobrofeHnem MonsipHOCTU Heno-
CPeACTBEHHO K BXOAHbIM KOHTakTam npubopa. Tonbko B aToMm criyyae 6yaeT obecneveHa komneHca-
uMa BNUSIHASA TemnepaTypbl CBOGOAHBIX KOHLOB TepMonap Ha nokasaHusi npubopa. OnuHa nuHumn
CBA3W A0MkKHa ObITb He Gonee 20 M.

5.1.2.1.4 CoegunHeHne npubopa ¢ akTUBHbIMU AATYMKAMU, BbIXOOHLIM CUrHANoOM KOTOPbIX SBMS-
eTCsl HanpsPKeHWe WM TOK, NPOU3BOAMUTL MO ABYXMPOBOAHOW cxeMme. [AnuvHa nuHuuM CBA3W JOrbKHa
ObITb He 6onee 100 M, a CONPOTUBNEHNE KaXXaoW Xunbl — He npeBbiwaTtb 50,0 Om.

5.1.2.1.5 Cssa3b npubopa no nHTepdency RS-485 BbINONHATL NO ABYXMPOBOAHOW CXeme C no-
MoLLbto aganTepa nHTepderica OBEH AC3-M. [InvHa nuHum cBssu aomkHa 6biTb He 6onee 800 M.

MoakntoyeHne ocyLecTBRSATL 3KPaHMPOBaHHOW BUTOW Napol NpoBoAoB, cobnoaas nonspHoCTb.
lMpoBoa «A» (+) nogknioyaeTcs K BbiBoAy «A» npubopa. AHanormyHo BbiBoAbl «Bx» () coeamHsioTcs
mexay coboii. MopknoyeHne NpounsBoaMTb NPU OTKIKOYEHHOM MUTaHUM oboux ycTponcTe. Bo nsbe-
XaHue 3aMblkaHUsi KOHLbl MHOTOXWIbHbIX MPOBOAOB HEO6X0AMMO 06NYAUTb.

5.1.2.2 Yka3aHusi N0 MOHTaXy

5.1.2.2.1 TMoarotoBuTb Kabenun ans coegmHeHns npubopa ¢ gaT4MKammn U C UCTOYHUKOM NUTaHKS
TPM133.

[nsa obecneyeHns HaaEXHOCTW SNEKTPUYECKUX COEANHEHUI PEKOMEHAYETCS UCMONb30BaTh MHO-
TOXWUIbHbIE MeAHble kabenu ceyeHnem okono 0,75 MM?, KOHLibI KOTOPbLIX Nepen NoAKMYeHneM cre-
ayeT TwartenbHO 3a4MCTUTb M 06nyanTb. 3auncTky xun kabenert HEOGXOAMMO BbINOMHATL C TakUM
pacyeToM, 4YTOObI Cpe3 M3oNSAUUM MIIOTHO Mpuneran K KNeMMHOW Konoke, T.e. YTOObl OroneHHble
y4acTKu NpoBOAa He BbICTYNanu 3a ee npegensl.
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5.1.2.2.2 Mpwv npoknaake kabenen nuHUN CBA3MW, COeAMHALIME NpMBOp ¢ AaTyukamu, cnegyet
BblAENNTb B CAMOCTOSITENbBHYIO Tpaccy (Uny HECKOMbKO Tpacc), pacnonaras ee (Mnv Ux) OTAeNbHO OT
cunoBbix kabenen, a Takke kabenen, co3faloLLMX BbICOKOYACTOTHbIE U UMIMYMbCHBIE MOMEXM.

[ns 3awmTbl BXOAHbIX ycTponcte TPM133 OT BAUSHUS MPOMBILLMIEHHbIX 3f1eKTPOMarHUTHbIX No-
Mex nvHUM cBaA3n npubopa ¢ gatyvkamy cnegyeT 3KpaHupoBaTb. B kayecTBe akpaHOB MOryT ObiTb
MCMOoNb30BaHbl Kak cneuuansHble kabenu ¢ aKpaHMpYLWMMK onneTkaMu, Tak U 3a3eMIeHHble CTarnb-
Hble Tpy6bl NoaxoasLero avameTpa.

BHumaHue! CoeavHeHue obLien ToYkM cxembl npubopa € 3a3eMieHHbIMU YacTaAMU MeTanmno-
KOHCTPYKLMIA 3anpeLyaeTcs.

5.1.2.3 MNoaknioyeHue npmubopa

5.1.2.3.1 lMoakntoyeHne npuGopa criedyeT BbINOMHATL MO CXeme, NMPUBEAEHHOW B NpUoxe-
HuK B, cobrniogas npy 3TOM HIBKEU3NOXEHHYH NOCNeA0BaTeNIbHOCTb NPOBEeAEeHUs onepauuit.

1) MNoAkn4YnTb NMUHUK CBA3M «NPUBOP-AATUMKMY» K NEPBUYHBIM Npeobpa3oBaTensm.

2) MNoakmounTb NHUK CBSA3M «NPUBopP-gaTunkn» Kk Bxogam TPM133.

3) MoaknounTb NUHUKN MHTepdenca RS-485.

4) Ha Heucnonb3yemble npu paboTe npubopa nameputernbHbie BXOAbl YCTAaHOBUTb NEpPEMbIY-
KW.

5) lMpomnssecTtn nogkntoveHne TPM133 k UICTOYHUKY NUTaHWUs npubopa.

BHumaHme!

1) MNopkntoyaTb akTMBHblE NMpeobpasoBaTeny C BbIXOAHBIM CUrHanNoM B BUAE MOCTOSIHHOMO Ha-
npshkexus (-50,0...+50,0 mB unu 0...1,0 B) MOXHO HENOCPeACTBEHHO K BXOAHbIM KOHTakTam npubo-
pa. MNogknioyeHne npeobpasoBaTtenen C BbIXOAHbIM curHanom B Buae Toka (0...5,0 mA, 0...20,0 MA
mnu 4,0...20,0 MA) BO3MOXHO TOMbKO MOCIE YCTaHOBKW LUYHTUPYHOLLEro pe3nctopa ConpoTUBIIEHNEM
100 Om (gonyck He Gonee 0,1 %).

2) Ons 3awmTbl BXoAHbIX uenen TPM133 oT BO3MOXHOIo NoBpeXaeHUs 3apsaamMu cTaTu4eckoro
3M1EKTPUYECTBA, HAKOMSIEHHOrO Ha NMHUSIX CBA3U «MPUGOoP-AaTynkmn», nepes NoaKoUYeHNeM K Knemm-
HOW konogke npubopa coeauHUTenNbHbIE NpoBoAa crnedyeT Ha 1...2 ¢ CoeAMHUTb C BUHTOM 3asemrie-
HVS WnTa.

5.1.2.3.2 lNocne BbINOMHEHNS yKka3aHHbIX paboT npubop rotoBs K AanbHENLLEMY UCMONb30BaHMIO.

5.1.3 NMopsAaok HacTpouku npubopa

5.1.3.1 Mpu NMEPBOM BkntoveHun (nogave HanpsikeHUst MUTaHWS) U HaXaTuW KnaBULIWM «BBOA»
Ha nHaukaTope npubopa oTobpaxaeTcst Haanucb «MaBHOE MeHK» (Oarnee no TekcTy obo3HavaeTcs
« [ »).

Mpu oTCyTCTBUM N306paxeHUs Ha MHAMKaToOpe HeoBXOOAMMO HACTPOUTb KOHTPACTHOCTb C MOMO-
b0 Nporpammunpyemoro napametpa ind.C.

5.1.3.2 Hactpoiika npubopa Ha 06BbEKT NPOM3BOAUTCS B CNeaytoLLeM Nopsake.

1) Tlpu BHECEHUM U3MEHEHWIA B HACTPOWKY CUCTEMbI BEHTUNSILUM Npubop crnegyeT Ae3aKTUBK-
poBaTb BO usbexaHne HeKOpPeKTHON paboTbl cuctembl. [ins aTOro HyXHO 3agaTtb napamMeT-
py IDLE 3HayeHne ON. [Nocne aToro crneayeT BHOBb MPOU3BECTU AKTUBU3ALMIO CUCTEMBbI
(cm. Huxe n. 5.1.4.3).

2) Tpowussectn uHuUmManusauuo npubopa (//Hactponka/lHuumanmsaums), T.e. yCTaHOBUTb
3aBO/ICKMNe 3Ha4YeHUA napameTposB.

3) [pou3BecTu HaCTPOWKY BXOAOB M BbIXOAOB:

— BblOpaTb TUNbI AaTYMKOB, COOTBETCTBYIOLLME NMOAKIIOYEHHBIM KO BXxoAaMm npubopa B npo-
rpaMMypyemMom napameTpe in-t (cMm. npunoxeHue E),

— YCTaHOBWUTb COCTOSIHWE BXOAOB (HOPMarbHO Pa3OMKHYTbIN/3aMKHYTbIA) B napameTpe
C.use,

—  BblOpaTb HYXXHbIA TUM UCMOMHUTENBHBIX MEXaHN3MOB (CM. M. 3.7).

4) TpoBepuTb BXoAbl U BbixoAabl (//HacTpoiika/TecTupoBaHue), 4Tobbl yoeauTbcs B ncnpasBHO-
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CTV KaXxaoro 3afe/iCTBOBaHHOIO af1eMeHTa CUCTEMBI.

5) 3apaTtb unu OTKOppeKTUpoBaTb YCTaBKM TemrnepaTtypbl, rpaduvk TemnepaTtypbl obpaTHON
BOAbI, NPoTOKON 06MeHa no RS-485.

6) YcTtaHoBWTb AaTy v peanbHoe Bpems (CMm. n. 5.2.8).

5.1.3.3 lMopsgok BkntodeHust: //Hactpoiika/AkTnBnsaums. MNocne atoro npubop aBTOMaTUYECKU
nepesarpysmrcs.

Mpubop nocne nepesarpysku HaxoamTcs B pexxume CTAPT cTonbko BpeMeHu, YToObl MONy4nTb JOC-
TOBEPHble AaHHble C aHanoroBbIX 1 AUCKPETHBIX AaT4nkoB. OTO BpeMs GyaeT onpegenseTca no Mak-
cumarnbHoMy 3Ha4veHuo napameTpa PAU.1 13 BCeX akTUBHbIX JUCKPETHbLIX BXOAOB.
AKTMBU3MpPOBaHHas cuctema nepexoaut B pexxum NMPOIMPEB. [lanee B 3aBMCYMOCTM OT COCTOSIHUS
aHarmnoroBbIX N AUCKPETHbIX AaTYMKOB NPMBOP NepexoanT B COOTBETCTBYIOLLME pexumM paboTsl. Ha-
npumep, B pexvm PEFYJIMPOBAHUE npu oTCyTCTBMU aBapuiHbIX CUTYaLNN.

5.1.3.4 Pexum PEFYNIUPOBAHMUE — ocHoBHOM pexum paboTbl npubopa. B aTom pexume mMox-
HO npocmarpuBaTb 3HaYeHWUs TemnepaTyp, COCTOSIHWE [MCKPETHbIX BXOMOB, TEKYLLYH MOLLHOCTb
MO-perynatopa, BXOAUTb B MEHIO, MEHSITb YCTaBKW.

Pexxumbl PEFYNIMPOBAHUE, TECTUPOBAHME 1 PYYHOW B3auMovcknioyatolme, B AaHHbIN
MOMEHT BpeMeHW npubop MoxeT paboTaTb TOMbKO B OQHOM pEXUMe, ocTanbHble OTKMoYeHbl. Ha-
npumep, korga npubop Haxogutca B pexume PEFYIIMPOBAHME, Henb3s npousBoavTb
TECTUPOBAHME, — 3T0 MOXeT NpMBECTN K BO3HUKHOBEHMWIO aBapuiiHbIx cutyaumn. MNpu Tectuposa-
Humn pexxkum PEFYTIMPOBAHMUA oTknioyeH, T.e. cuctema He paboTaerT.

PYYHOMW pexum oTkniouaeTcs Yepes 10 MUH nocne nocreaHero AeiicTeus onepaTopa, YTo 3a-
LML@eT cnucteMy OT OWKMOOK onepaTtopa u aBapvu, Npu 3TOM Npubop aBTOMaTUYECKM MEepexoauT B
pexum PEFYJIMPOBAHMUE.

Bxog B pexum PYYHOW Bo3MOXeH Tonbko nocrne BBoAa napons, NnpeaoTepaLLaloLLLEero HecaHk-
LIMOHMPOBAaHHbIN AOCTYM K U3MEHEHUIO 3HAYEHWNIA MapameTpoB.

BHumaHue! CnyyaiHbeii nepexoq B pexum TECTUPOBAHUE ucknioyeH, ecnu cuctema aktu-
BMU3MpoBaHa u Haxoautcs B pexume PEFYJIMPOBAHUE. V3 pexuma PEFYJIMPOBAHUE npou3ase-
AVTe aBTOHACTPOWKy perynatopos (CMm. n. 5.2.4).

5.2 NMporpammupoBaHue npubopa

5.2.1 O6wue cBeaeHus

MporpammupoBaHne NpegHa3Ha4YeHo Ans YCTaHOBKU 3HAYeHUI NporpamMupyemMbix napameTpoB
npubopa, onpeaensoLLmx ero HacTPoViKy 1 paboTy B Mpouecce akcnnyarauum.

Mpwn nponssoacTBe npnbopa B HEro 3anncbiBaloTCA 3aBOACKVE 3HAYEHWS NapaMeTpoB.

Monb3oBaTenb MOXET U3MEHSATb 3HAYEeHWsI NapamMmeTpPoB B COOTBETCTBUM C YCIIOBUSIMU U LIeNsMM
akcnnyataumy npubopa. 3HavyeHns NporpaMmypyembIx NapaMmeTpoB BHOCATCS B 3HEProHe3aBUCHMYIo
namaTb Npubopa 1 CoXpaHATCA NPU OTKIMIOYEHUW MUTAHWKS.

MporpaMmmypoBaHne MOXHO NPON3BOAUTD:

—  KHOMKaMu, pacnornoXeHHbIMU Ha NULeBoW NaHenu npubopa (cm. n. 3.1);

—  Ha nepcoHanbHOM KOMMbIOTEPE C MOMOLLBIO MPOrpamMmmbl-koHdurypaTtopa (cMm. n. 3.10).

[ns nporpaMmmMupoBaHUsi C MOMOLLbI KHOMOK npegHasHadeHo [TIABHOE MEHKO npubopa,
CTPYKTypa KOTOpOro npuvBeAeHa Ha pucyHke 5.1.
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TMABHOE MEHID
BrCTPRIA foCTYN
Py4Hoi pexmm

HACTPOIKA

MAPAMETPbI

L

Bropet Asanorossie
Bofpt [INCKPETHEE
Mawmha cocToRnmit

Tpadwim

=
.
B
&

Macrep cei RS-485

OfbexTe

AHP perynatopa

LLkansi

XonopHoro cnas
3an0poeas (kanbposKa farsa)
3appixxm

uan

AxTvenaLm

TecTvpoBaHwe

i

0 npubope...

PucyHok 5.1 — MNonHas cTpykTypa MeHio npubopa (cumBon ">" o6o3Ha4yaeT ypoBeHb
Mepapxum NyHKTOB MEHK, KONIMYeCTBO CUMBOJIOB NoKa3biBaeT rMyGuHy
BJIOXKEHHOCTM AaHHOro nyHkra B ctpykrtype NMABHOIO MEHHO.)

Mpumeuanue. Mpu BbIxode W3 pexuma pefakTUpoBaHWs (M3MEHEHUSI 3HAYEHWIA) nporpamMmMu-

pyeMbIX NapameTpoB KHOMKY credyeT yaepXuBaTb B TEYEHWE 2 C., MHa4ye KoMaH4a He BOCMPUHM-
MmaeTcs.
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5.2.2 HacTporka nuameputenbHbIX BXO4OB

5.2.2.1 Ko Bxogam 1...5 B 3aBMCMMOCTU OT MX TUNa MOAKMOYAOTCA AaTYuKK (CM. Tabnuuy 2.2),
yCcrnoBHoe 0603Ha4YeHMe 1 Ha3Ha4YeHe KOTopbIX NpuBeaeHo B Tabnuue 5.1.

Ta6nnuya 5.1 — YcnoBHble 0603Ha4YeHUs U Ha3Ha4YeHue AaTYNKOB

Ne Bxopa O6o3HavyeHue HasHauyeHue
1 Tw N3mepeHne TeMnepaTypbl HapyXHOro BO3ayxa
2 Tre N3mepeHne TemMnepaTypbl NPUTOYHOTO BO3dyXa
3 Tos MamepeHne TemnepaTtypbl 06paTHON BOAbI
4 Tk N3mepeHne TemnepaTypbl B NOMELLEHNN
5 Ty M3amepeHne TemnepaTtypbl JOMONHUTENBHOIO AaTyuka
6 Ona [laTymk NonoXeHus 3agBVXXKN (MPU HEOBXOANMOCTI)
7 Oen [aTunk BNaxxHOCTN B MOMeELLeHWM (Mpy HeobxoaMMoCTH)

Bxogbl 1...5 gBNS0TCA yHMBepcanbHbIMX U K HAM B MPOM3BONbHOW KOMOMHAUMM MOryT ObITb
NoAKMoYeHbI Ntobble 13 NepBUYHbBIX Mpeobpa3soBaTtenen (4aTYMKoB) NpUBEAEHHbIX B Tabnuue 2.2.

Bxop 6 — yHuBepcanbHbIi, NpefHasHa4yeH Ans NoAKMoYeHNs AaTunka NoNoXeHns 3aaBuxkkn Ons
C PE3NCTUBHBLIM UM TOKOBLIM BbIXOAOM, MPY 3TOM HEOBXOAMMO MOAKMIOYEHUE BHELLHErO pe3vcTopa.
HaTtunk nonoxenuss K3P umcnonb3yetcs npu HeobGXxoAMMOCTM, 3TO O3Ha4yaeT, YTo npubop MoxeT
ynpaBnaTb K3P n 6e3 Hero. MNopsigok npoBefAeHUs OCTUPOBKM OATHUMKOB MOSNIOXEHUST 3a0BUXKKMA Npu-
BeJeH B npunoxeHun .

Bxop 7 npepHasHayeH AN NOAKMHOYEHWs AaTynka BraXHoOCTU [, C TOKOBbIM Bbixogom. OH
MMeeT BCTPOEHHBIN pe3uctop conpoTneneHnem100 Om.

5.2.2.2 Kaxgpli kaHan umeeT ABa He3aBUCUMbIX LMPPOBbLIX (unbTpa, npeaHasHavyeHHbIX s
NoAaBIEHNS BHELUHUX MOMEX W yrnpaBnsieMblX napametpamu in.Fd (MOCTOsiHHasi BPeMeHW Criaxwu-
BawlLero unbTpa) u in.FG (nonoca nponyckaHus puneTtpa).

MapameTpbl UNPOBLIX PUNLTPOB 3a4aOTCH NPU NEpPBOHAYaNbHON HacTporike npubopa.

5.2.2.3 lpu obpbiBe TepMonapbl UM KOPOTKOM 3aMblkaHUKM TepmonpeobpasoBaTenei conpo-
TUBINEHUS!, TOKOBbIX AATYMKOB NGO NMUHUK, coeauHsiiowen Npubop ¢ AaT4YMKOM, a Takke npu usme-
peHun Temnepatyp 6onbwmnx 205 °C npoucxogut nepexo CUCTEMbl B aBapUMHBIA UNN OEXYPHbIV
PEXUM 1 COOTBETCTBYIOLLAA MH(OPMaLns oTobpaxaeTcst (Ha akpaHe nmbo B ceTn).

5.2.2.4 [nsa HacTpolku Bxoga crieqyeT BOMTU B MyHKT MeHto //HacTpoiika/ MapameTpbi/Bxoabl
aHanoroBble/.

Mopsaok HaCTPOMKM aHanoroBbiX BXOAOB NPeACTaBreH Ha puUCyHke 5.2.
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BbiGop HOoMepa garunka

BbiGop TMna pgatymkal M BpemeHu onpoca)

In-t de
MonTBe eHre BbIbpaHHoro Tuna garymka
B) . . ATBEPH, P A

PucyHok 5.2 — MNopsigOK HAaCTPOMKUN aHaNoroBbiXx BXOA0B
~ >
(BbIGOpP HOMepa, TUNa, 3Ha4YeHUs NnapameTpa — NPOU3BOAUTbL KHOMKaMM @ n @
CUMBOJ «<» 0603HavYaeT u3MeHsemoe none)

5.2.2.5 Kaxgpblii TN gaTynka umeeT onpeaenieHHbli Habop napameTpoB, CBA3aHHbLIX C 0COGEH-
HOCTSIMM €ero paboTbl.

Onsi ynobcTBa NO yMOMYaHUIO BbICTABMSAOTCA 3aBOACKME 3HAYEHUs!, COOTBETCTBYIOLLME onpeae-
TNIEHHOMY TUNY AaTynka.

Mpy Heo6x0QMMOCTM 3HAYEHUS 3TUX NapaMeTPOB MOXHO U3MeHsATb (Tabnuua 5.2).

Ta6nuua 5.2 — MapameTpbl AaTYUKOB

O603HavYeHne HasBaHue napameTpa DonycTtumbie
napameTpa 3HaYeHus
in.Fd INocTosiHHas BpemeHn HY-cunbTpa ot 0 go 1800
in.FG lMonoca nponyckaHusi MTMKOBOro unbTpa ot 0 o 9999
itrL MNepuopg onpoca garymka 0710.1 0030.0cC
in.SH KannbpoBka Hyns oT -999 go 9999

in.SL Kanunbposka Lukanbl 010.9001.1
Ain.L HwxHee 3HayeHne nokasaHuii TOKOBbIX AaT- oT -999 go 9999
YMKOB
Ain.H BepxHee 3Ha4yeHuMe nokasaHui TOKOBbIX 0T -999 1o 9999
AaT4YvKOB
dt Howmep patumka 1...8
in-t Twvn gatymka 1..8

CooTBeTCTBME KO M YCIIOBHOIrO 0603HaYeHUs TUMy AaTyvka NpuBeAEHO B NpurioxeHnm XK.
5.2.2.6 CaBur AecatuyHon Touku. Mpu U3MEHEHWUM 3HaYeHUst napaMeTpa KHOMKaMn U OecsTuy-
Hasi TOYKa He MEHSIeT CBOEro MOMOXEHWs!, YTO OrpaHNYMBaeT MakCMMarnbHOe 3HayYeHue napameTpa.
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Hanpumep, Ha LIN2 oToBpakaeTcs aHaueHue «8.974». Mpu HaxaTum KHOMOK U ByaeT NpoMCXOAuTh
M3MEHEHME 3HaYeHUs!, HauMHana ¢ NocrieaHero paspaaa:

«8.974» — «8.975» — «8.976» — ...

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

[nsa BBoAa Gonbluero yncna HEO6XoAMMO CABUHYTL OECATUYHYIO TOYKY.

[nsa cosura 4ecsaTUYHON TOYKU:

— [Jlo Havana pegakTupoBaHusi 3Ha4YeHus (T. e. korga Ha LIl muraet umsa napameTtpa) — Ha-
s

[
XaTb 1 yAepXuBaTb KHOMKY [,
Uepes HeKOTOpOe BpeMSI HAYHETCS LIMKINMYECKUA CABUT BPaBO AECATUYHON TOYkM Ha LIN2:

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

- ,D,O)K,D,aTbC;I MOMEHTa, Korga pAecATudHada TOoYKa YCTAaHOBUTCA B HYXXHOE MNonoXxeHue,
N OTNYCTUTb KHIOMKY. Tenepb MOXHO OTpefaKTupoBaTh 3Ha4YeHUe napamMmeTpa.

5.2.3 HacTpoiika AMCKpeTHbIX BXOA4O0B

YT06bI M3MEHUTb HAaCTPOWKM AOMOSNHUTENBbHBIX AUCKPETHBIX BXOAOB HE06X0AMMO BbiGpaTh MyHKT
MeHto //HacTtpoinkal/llapameTpbl/Bxoabl AUCKPETHBIE.

MeHss 3HaveHue napameTpa d.inp BbIbpaTe HoMep [luckpeTHoro BxoAa ot 1 o 6.

C nomoLbto napameTtpa C.Use HacTpouTb noruky paboTbl Bxoda: open — Ha 3aMblkaHue, close —
Ha pa3mblkaHue, off — He ncnone3yetca. B napameTtpax PAU.1 n PAU.O 3agatoTcsi COOTBETCTBEHHO
BpEMSs 3a4€PXKKV 1 BbIKIMIOYEHUS AaTumnka B CeKyHAax.

5.2.4 ABToHacTtpoika MNO-perynatopos

5.2.4.1 O6bwme cBeaeHUs

B kayecTBe OCHOBHOM HACTPOMKM PeKOMEeHAYeTCs MCMoNb3oBaTb CUMHYcOMAanbHYl0 HaCTPOMKY,
Tak kak oHa obecne4vvBaeT NnNaBHOE M3MEHEHWE perynvpyemon BenuyinHbl u obnagaet nydwen no
cpaBHeHuio ¢ AP® n A3B nomexoycTon4MBOCTbIO.
BapuanTtel AP® 1 A3B c Bo36yxaeHnem aBTokonebaHuin B KOHType perynmpoBaHus siBnsitotcs 6onee
YYBCTBUTENMbHLIMW K BO3MYLLEHUAM. VX MOXHO MCNONb3oBaTh B TEX Cry4vasx, Koraa npuMeHeHne
CVIHycOouAanbHON HacTPOMKN HEBO3MOXHO M3-3a HEYCTONYMBOCTY CUCTEMbI pErynmpoBaHns. ABTOHa-
CTpoVika NPOV3BOANTCS ANSA KaXAoro kaHana n3MepeHns B OTAENbHOCTU.

5.2.4.2 Nopspok aBTOHACTPOWNKMU ANt TPEXNO3ULMOHHOTO UCMONMHUTENIbHOrO MexaHu3ma
(3apBUXKKM)

5.2.4.2.1 lMNpepBapuTenbHas HacTpPOMKa NPOU3BOAUTCA B CrieaytoLieM NopsakKe:

1) CkoHdurypmpoBaTtb nNpubop B COOTBETCTBMM C MOAKMIOYAEMbIMM K HEMY AaTyMKaMu U UC-
NOMHUTENbHBIMU MEXaHU3MaMM.

MapameTpbl aBTOHACTPOWKN Heobxoanmo yctaHoBuTb Anst 2-ro (CHAn 2) u 3-ro (CHAN 3)
KaHanoB, COOTBETCTBYIOLMX KaHanam perynupoBaHusi MPUTOYHOrO BO3dyxa M obpaTHON
BOAbI.

2) C nowmouwpblo nporpammbl  koHdurypatopa ((06. Perynstopbl / Perynsatop NeX
/ABTOHacTpoiika perynsatopa / lMapameTpbl HacTPoWku), unu 4epe3 MeHw npubopa
(//HACTPOMKWU/MAPAMETPBLI/AHP perynatopa) ycTaHOBUTL 3HaueHWs napameTtpa YO
OTOT napameTp ykasbiBaeT MOLHOCTb B %, BbidaBaemyio Ha VM npu 3anycke pexuma
npeaBapuTernbHON HaCTPOMKMN.

3) YcrtaHoBuTb 3HayveHuns napameTpa «MakcmmanbHoOe AonycTuMoe OTKIOoHeHue» Ydop, 3ToT
napamMeTp U3MepsSeTcs B eAnHULax peryrnupyemMon BENUYMHbLI U 3adaeT amMnnuTydy ee Ko-
nebaHun.

YcTaHOBUTb TN UCMONHUTENBHOIO YCTPONCTBA B NapameTpe R.el — «3-X NO3ULMOHHBbIN
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5 MNoaroToBka npubopa k paboTte

YCTaHOBUTb BpeMs MOMHOr0 XoAa WCMOMHUTENbHOTO MexaHn3ma M3 OJHOro KpawHero no-
noxeHus B apyroe B napametpe t.val, B cekyHpax.

YcTaHoBUTbL 3HaYeHVe napameTpa «4onycTMmMoe OTKIIOHeHUe MoLLHOCTW» Ptol, 3apatolero
OTKIMOHEHNe MOLLHOCTU B MPOLIEHTaX OT YCTAHOBMBLLETOCSA 3HAYEHUS.

PekomeHayembii uHTepBan 5...10 %. MeHbLuee 3Ha4YeHue crieqyeT ycTaHaBnuBaTb Npu OT-
CYTCTBUM B NPOLIECCE HACTPOMKN BO3MYLLAIOLLMX BO3AENCTBUIA HA OOBLEKT UMK NPU HanMuumn
OrpaHV4eHunin Ha ycroBus aKcnnyaTaumm obbekTa.

Onepauuu, BbINOMHseMble C NPMOOPOM Ha ObbEKTE:

1)

2)

3)

4)

A o - ~ [~
3antu B NnyHKT meHio // HacTtpowka / ABToHacTpouka. KHonkamu |@‘_\3 n®@ BblOpaTh kaHan

fae
perynupoeaHusi 1 NoaTBepANTL BLIGOP HaxaTem kHomnku (20,
3apaTthb xxenaeMoe 3HaveHvne HavanbHoOW BbIXO4HOW MOLWHOCTU U;, NnoaTBEpAUTL BbiGOp Ha-

[
XaTnem KHOMKu =7,
HabnioaaTb 3a NpPoLECCOM M3MEHEHWS Perynmpyemoi BeNMYMHbl U BbIXOAHOTO CUrHana pe-
rynatopa no uudpoBomy uHAukaTopy. Npu aTOM npubop AormkeH paboTaTe B pexume
ABYXMO3MLMOHHOIO PerynmpoBaHvs C MEepeknioYeHnemM BbIXOOQHOMO CUrHana perynstopa
Mexay MakcuManbHbIM Pmax = PstantProi ¥ MUHUMANbHBLIM Prin = Pstap - Prol YPOBHAMN.
Psiab — 3Ha4YEHNE BLIXOAHOTO CUrHana perynstopa, npu koTopom 6bin 3anyLieH npowecc as-
TOHACTPOVKN.
[loxpaTtbCs 3aBEepPLUEHNS HACTPOMKK, Ha YTO yKaxeT coobLueHne «done» Ha MHAuKaTope, U

HaXaTb KHOMKY @@ MpuBop BO3BPATUTCA B TOT PeXuM, U3 KOTOporo Gbina 3anylleHa aBTo-
HacTpoka.

5.2.4.3 Nopsapok aBTOHAcCTPOMKK AnsA AByxno3uunoHHoro UM (LLAM)

5.2.4.3.1 MNpepBapuTenbHas HacTpPOMKa NPOU3BOAUTCS B CriefytoLieM NopsakKe.

1)

2)

3)

CKoHchurypvpoBaTtb Npubop B COOTBETCTBMM C MOAKMIOYAEMbIMU K HEMY AaTyMKaMu U UC-
MOSTHUTENBHLIMU MEXaHU3MaMW.

MapameTpbl aBTOHACTPOWKN Heobxoanmo yctaHoButb Anst 2-ro (CHAn 2) u 3-ro (CHAN 3)
KaHana, COOTBETCTBYIOLLE KaHanam perynupoBaHusi MPUTOYHOTO BO3AyXa M obpaTHOM BO-
abl.

C nowmolupbto nporpammel koHdurypaTtopa ((06. Perynatopbl / Perynatop NeX / ABToHa-
cTponka perynatopa / [lapameTpbl HacTpPOMKM), uNM 4epe3 MeHo npubopa
(// HACTPOUKU/MAPAMETPbLI/AHP perynatopa) ycTaHOBWTb 3HauyeHuss napameTpa YO
3TOT napameTp ykasblBaeT MOLHOCTb B %, BblAaBaemyto Ha WM npu 3anycke pexuma
npeaBapuTenbHON HAaCTPOMKM.

YCTaHOBWTb TUM UCMOMHUTENBHOrO YCTPONCTBA B NapameTpe R.el — «2-X NO3ULIMOHHBI».

Onepauvm BbINOMHSAEMbIE HA OObekTe:

1)

2)

3)

3anTtn B NyHKT MeHio //HacTporika/ABToHacTpovika. KHonkamu Pun® BblOpaTh kaHan pe-

ryn“poBaHns 1 NOATBEPAUTb BbIOOP HaXKaTneM KHOMKK C

HabnioaaTb 3a NpoLECCOM M3MEHEHUS Perynmpyemoii BenMYMHbl U BbIXOAHOTO CUrHana pe-
rynsitopa no umdposBomy uHAuMkatopy. [pu aToM npubop OomkeH paboTaTb B pexume
OBYXMO3MLMOHHOIO PeryrnvpoBaHvsa C MEepeKnioYeHnemM BbIXOOHOIO CurHana perynsitopa
Mexay MakcumanbHbIM Prax = 100 % 1 MMHUManNbHbIM P, = 0 % ypOoBHAMU.

Hoxpatbea 3aBepmeHm;| HaCTPOMKN, Ha YTO yKaeT cooblieHne «done» Ha MHAuKaTope,

1 HaxaTb kHonky (2. Mpu6op Bo3BpaLLaeTcs B TOT PEXUM, U3 KOTOPOro Gbina 3anylieHa
aBTOHACTpOMKa.
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5.2.4.4 Ungnkauma napameTpoB HaCTPOMUKNU

Bo BpeMsi npoBefeHUss HAaCTPOWKM HaxkaTUeM KHOMKM urn & BoamoxHo nNpoun3BOAUTL CMEHY
0TOBPaXKeHNs TEKYLLMX NapamMeTpoB:
— nonockl nponopuuoHansHocTy perynstopa Pb [en/%)];
—  MOCTOSIHHOM UHTerpupoBaHus ti [c];
— mopynsa Bektopa KYX 3aMKHYTOIM CUCTEMbI B OKPECTHOCTU PE30HAHCHOM YacToTbl Af1s TeKy-
LLMX HacTpoek perynsitopa rS;
— a3l BekTopa KMX GS [rpagl];
—  cpefHeKBagpaTUYHOIO OTKMOHeHWs1 Moayns Bektopa KYX no nn pacyetHbiM nepuopam dS
(nn — KONMYecTBO pacyeTHbIX NepUoaoB).

5.2.4.5 OcTaHOBKa aBTOHACTPOMKHU

[ns npepbiBaHWs Npouecca HAacTPOWKW CrieayeT HaxaTb KHOMKY @ Ha unavkatope nossutcs
Hagnucb «HALT» — 3anpoc Ha noaTBepxaeHve Bbixoga. HaxkmuTe KHOMKy Ans NoaTBEPXKAEHWS, Uin

KHOMKY % — ana OTMeHbI onepauuu. ina npocmoTtpa TeKyLWKnx napamMeTpoB No ApyrmMm KaHanam cne-

ooy
ayeT HaxaTb kHonky (@', Ha unaukaTope noseutcs Hagnucs «HIDE», nogTteepants Haxatvem [
npoLiecc aBTOHACTPOMKK NPy 3TOM He OCTaHaBnMBaeTCs. BEpHYTbCst B peXUM aBTOHACTPOMKY MOXHO

OAHOBPEMEHHbIM HaXXaTheM KHOMOK |@\_" n \V)

5.2.5 3apaHue yctaBoK TemnepaTtyp

MN3MeHUTb yCTaBKM MOXHO C MOMOLLIbIO MEHIO «BbICTpbIi AOCTYN», NpeaHasHavYeHHoe Ansi GbicT-
poro AocTyna k napameTpam, Haubornee 4acTo U3MEHsiEMbIM Monb3oBaTeneM. OTo caenaHo ansa yn-
poLLEHNS NPoLEAYPbl BHECEHWUS U3MEHEHWIA.

5.2.6 Hactpoiika MK

M3aMeHeHUne ceTeBbIx NnapameTpoB npubopa TPM133 MOXHO NPOM3BOAUTL HE TOMbKO C NepeaHen
naHenu, Ho 1 U3 nporpammbl-koHdUrypaTopa. MNepen cMeHoW ceTeBbIX HACTPOEK HeobxoaMMo ycTa-
HOBUTbL CBSA3b MPOrpammbl ¢ NPMOOPOM Ha CTapbIX CETEBbLIX HACTPOMKAX.

CMeHa ceTeBbIX HAacTpoek npoussoanTcs B AepeBe «[lapameTpbl npubopa | CeTeBble napameT-
pbl Npubopax. MiaMeHeHHble ceTeBble NapaMeTpbl MOMEYEHb! 3eMEHBIM LIPUGTOM, NOCHE UX 3anucu B
nprbop WpUdT CTAaHOBUTCA YEPHBLIM. [lo TeX Nop, Noka M3MEHEHHbIE NapamMeTpbl He ByayT 3anucaHbl,
npubop npogomkaeT paboTaTb C NPEXHUMU CETEBBIMU HACTPONKaMMK.

Mocne 3anucu B npubop nameHeHHbIx CeTeBbix NapameTpoB npubopa KoHdurypatop TPM133
aBTOMaTM4ecku npegnaraeT cMeHUTs CeTeBble NapameTpbl NporpaMmbl.

Mpu HeycTOMUMBOIN CBA3M C NPMBOPOM (Ha 3TO yKa3biBaloT YacTble coobLleHns 06 owmbkax npu
YTEHUU UNK 3anucu napameTpoB) HeobxoanMo nonpoboBaTh M3MEHUTL CKOPOCTb OOMEHa AaHHLIMU.
Hanpumep, Ha «meaneHHbix» MK, ecnu ckopocTb cocTtaBnsana 9600 6ut/c, cneayet nonpoboBaTb
yCTaHoBUTb ckopocTb 38400 nnu 57600 6uT/c.

CeTeBble NapameTpbl NporpamMmmbl 3agatTcs B AepeBe: «[lapameTpbl koMmnbloTepa | CeTeBble
napamMeTpbl NPOrpamMmbil».

Mocne 3apgaHusa CeTeBbiXx NapaMeTpoB NporpaMmMbl HEOOXOAMMO NPOBEPUTHL HanMune CBSI3N C
npubopomM, cuntaB ero ums. [ina atoro Hago B lNporpamme-koHgurypatope BbiGpaTh MYHKT MEHH
/MpoBepuTb CBA3b ¢ NpuGopom (rev, dev). AHanorMyHas npoueaypa BbIMOMHAETCS NPU HaxaTum
KHOMKKM «[1poBepka» nocne 3anycka Mporpammbl-koHUrypaTopa.

Ecnu npousowna owmnbka cuntbiBaHus, crnegyet nNpoBepUTb NPaBUiIbHOCTb YCTAHOBKN CETEBbIX
napaMeTpoB MporpamMmbl, COOTBETCTBME UX CETEBLIM HacTpolikam npubopa, NpaBUNbHOCTbL MOOKMHO-
yeHus npubopa k komnbloTepy Yepes agantep OBEH AC3-M.

M3meHeHne ceTeBbIX HAaCTPOEK NporpaMmbl MOXeT noTpeboBaTbcst NpU OAHOBPEMEHHON paboTe
C Heckonbkumu npubopamu B cetu. Mpu 3TOM HaAOO YYECTb, YTO OHWU LOMKHbI OTNMYATLCS TONBbKO
BasoBbiMK ceTeBbiMM agpecamu (napameTp Addr), a ocTanbHble CeTEBbIE MAapaMeTpbl JOIKHbI ObiTh
OAMHAKOBbIMU.
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5.2.7 3agaHue rpadmka TeMnepaTtypbl 06paTHON BOAbI M MPUTOYHOrO Bo3ayxa

B npn6ope TPM 133 ycraBka TemMnepaTtypbl 06paTHOW BOAbI M NMPUTOYHOIO BO34yXa MOXeT ObITb
3agaHa (pyHKUMen OT Apyro nepemMeHHoW ¢ nomoLlbio rpaduka. paduk TemnepaTypbl obpaTHOMN
BOAbl MOXHO 3afaTb Kak C MOMOLLbI KHOMOK Ha NWUEBON naHenu npubopa, Tak U nporpaMmbl-
KOHdurypaTopa. padmk KoppeKkLMn NpUTOYHOro Bo3ayxa 3a4aeTcsi TONMbKO C MOMOLLBIO NMporpaMmbil-
KOHpurypartopa.

5.2.7.1 O6wue cBeaeHuUA

[Onsa 3agaHnsa rpachuka obpaTHow BoAbl Heobxoanmo BonTy B MeHto //HacTponka /MapameTpbl/
Mpacdukn.

padmk MoxHO 3agaTh He Bonee Yem gecaTbio (10) Toukamu [MUHUMANbHOE KONUYECTBO TOYEK —
Ase (2)].

Hanpumep, rpacuk, npuBeaeHHbI Ha pucyHke 5.4, 3a4aeTcs NATbI0 TOYKaMU.

MpumeuaHue. Ha rpaduke He fOMKHO OblTb MeHee 2 Touek. MNpu HacTpolike npubopa TPM133
HeobxoauMo 3agaTb KOOpAMHaThI rpadmka, ucxogs m3 TpebosaHui Bawer TennocHabxatowemn Kom-
naHuu.

Y[Tos] 3
() (+)

@ ®
1 2 4 5
X[Tne]

PucyHok 5.4 — NMpumep rpacduka TemnepaTtypbli o6paTHON BoAbI

padhuk Nel ncnonbayeTcst ANs KOppekuun yctasku obpaTHon Bofabl, rpadmk Ne2 moxeT 6biTb
1cnonb3oBaH Ans KOPPeKLMmM yCTaBku TemrnepaTypbl NPUTOYHOTO BO3AyXa.

B cBsian ¢ Tem, 4TO rpadmk onpeaenseT MateMaTnyeckylo YHKLMIO (OAHOMY 3Ha4YeHUKo apry-
MeHTa COOTBETCTBYeT OAHO 3HauyeHue byHKLUK), Nporpamma He [onyckaeT HapyLleHust nopsigka
crnegoBaHust Todek oTHocutenbHO ocun X (1, 2, 3,...), T.e. 3HayeHne X B T. 3 He MOXeT ObITb MeHbLLE
3HayeHnsa X B T. 2. [Npu nonbiTke OWNGOYHOro BBOAA 3a4aBaeMble TOYKM aBTOMATUYECKN nepeHyme-
poBbIBaloTCA (MO BO3pacTaHuio 3HaveHus X). Mpu nsmeHeHun koopauHaTel X nporpaMma aBToMaTtu-
YeCckn MEeHsIeT HOMep TOYKM, ecrnn 3HaveHne X B 9TOW TOYKe NpeBbllaeT 3HaveHne X B TOYKe, BBe-
[EHHOW paHee.

OnucaHue akpaHHOW hopMbl:

38.0 1 Tos = 38.0 *C [Y] Homep Touku

—10.0 [1]<<

3HavyeHne XBT. 1

T = =50.0 *C [X] Homep rpaduka (1)
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5.2.7.2 JobaBneHne To4YKn
[ins KoppeKkTMpoBky rpadvka unu o6aBneHNs B HEro TOYKN HYXHO YCTaHOBUTL yKasaTenb «<<»
Ha TOYKy, Mocne KoTopow criegyet noGaBMTb HoByt0. [Janee BbINONHWUTL onepauun r) — x) (CM. Ha

pucyHke 5.5). 3aTem HaxaTb kHomKy [, yToBbl Kypcop «<» BCTan HanpoT1e 3HaueHns X.
Ecnu rpacuk He 3agaH, cneayet BbII'IOJ'IHI/ITb onepauuv, NpMBeAEHHbIE Ha pUCYHKe 5.5.

a) | o MycToi rpadguk Net
JoBaBuTb Touky
6)
...... 1
Jna Beona koopauHar
0.0 1
B)
YcTaHOBWTL HyxKHOE 3HadYeHue X [Hanpumep, 10,0]
r)
CoxpaHute X M nepeltn kY
YcTaHoBUTE HyXXHOe 3HavYeHne Y [Hanpumep, 30,5]
A)
CoxpaHutb Y ...
e) .. MnepeidTn Kk X ona sagaHna cneayilolen ToUKK

YcTaHoBUTL HyKHOe 3HadYeHue X [Hanpumep, 20,0]
cnenywllein TodkK (T. 2 go6aBMTCca aBTOMaTUYECcKK)

30.5 1

* [Ed <a
Bos <1

PucyHok 5.5 — Nopsgok aencteun npu go6aBneHuun Touku rpacduka

Hanee aHanorMyHo, Ha4yMHaa ¢ n. r)

[Mocne BBOOa BCex ToOYeK
BuiliTit 13 pexuma penakTupoeaHus rpaduka
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5.2.7.3 YaaneHue To4YKu

Mpw KoppeKTnpoBKe rpadmka YacTo HEO6XOAMMO yAanuTb BeibpaHHy TOYKY rpaduka.
[ns aTOro HEO6XOAMMO BLINOMHUTL CREeAyIoLIME AEUCTBUS:

1) BowTtu B nyHKT MeHto //HacTpoiika/lapameTpbl/I'paduku.

6‘\

BOAY

2) HaxaTb KHOMKy ‘_f’_ ONsi BbIOOPA HY>KHOM TOYKM ( KYpCOp «<<» AOMKeH OblTb HANPOTUB HO-
Mepa To4kM). 3aTeM — BbINOSHUTL onepauun, NPMBEAEHHbIE Ha Ha PUCYHKe 5.6.

38.0

=50.0 1
D BriGop yoanaemoii Touku rpaduka
N7

—
+ YoaneHue To4km

PucyHok 5.6 — MNopsaaok aencTBUM Npu yaaneHuu Touyku rpacduka

2) Ecnwn Ha gucnnee npubopa TPM133 nosiBunacb cneaymoluas akpaHHasa opma:

TO OEeWCTBUA BbIMOJIHEHBI BEPHO. Mocne 3Toro B Cnmucke Ha OAHY TOYKY CTAHET MEHbLUE.
Takum 06pa3oM MOXHO yaanuTb BCe TOYKM rpadmka.
5.2.7.4 U3meHeHue rpacuka

M3meHnTb KOOPAUHATbl TOYKU HENb34. Ee moxHo yaoanutb, a NnoTom nobaBuTb HOBYIO C HYXXHbIMU
koopguHatamu. [ins atoro HeobX0AUMO BbINOMHUTL ornepaunn, NnpuBeaeHHbIE Ha Ha puUCyHKe 5.7.

Bribop HoMepa rpadmka

()
BuiBop Touku

Namenunts koopauHaTel (oT X KY)

3g.0

1
-50.0 [1]<

PucyHok 5.7 — Nopsapnok AecTBUM NpU yaaneHUn ToUku rpaduka
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5.2.7.5 3agaHue rpacduka o6paTHON BOoAbI C NOMOLLLIO NPOrpamMmmbi-KoHdUryparTopa

padhuk B KOH(UrypaTope MOXHO 3aZaTb Kak C MOMOLLbI0 AepeBa napameTpoB npubopa, Tak u
MCNOSb3ysi MEHHO.

[nsa 3apgaHnsa rpadmka ¢ NOMOLLBIO MEHIO HYXXHO BbIMOMHUTL Crieaylowme AencTBus (CM. pucy-
Hok 5.8).

1) Bbibpatb nyHKT «[pubop | Mpadmkm yctasku | Fpadpuk Nel» rmaBHOro MeHto.

TPM133 - Hma e sanaHo

13 padurm
14.Broas rpagukos

PucyHok 5.8 — Bua okHa nporpammbl-KOoHdUurypatopa
npu 3agaHum rpadmka ¢ NOMOLbLIO MEHI

2) TosiBUTCHA OKHO (PUCYHOK 5.9), B KOTOPOM MOXHIO U3MEHUTb KOOPAMHATbI rPadrKoB.

Ipatur kopperund ycrased Nl

PucyHok 5.9 — Bug okHa 3agaHusi napameTpoB rpaduka o6paTHoin BoAabl
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5 MNoaroToBka npubopa k paboTte

5.2.7.6 3apaHue rpacduka Ne2

"padpuk Ne2 — aT0 rpadomk KoppeKLmmn 3aBUCUMOCTU T, OT Toms. 3a4AETCA 3TOT rPacpuk TOMLKO C
NOMOLLbIO MpOorpammbl-koHdUrypaTopa (CM. pucyHok 5.10).

"padmk cTpomTCa Mo ABYM TOYKaM, KOOPAUHATLI KOTOPbIX 3a4at0TCs Nonb3oBaTenem.

Anroputm nporpaMmmmnpoBaHuns crieayoLmi.

1) KonuyectBo 06bekTOB B KaHane napameTtp n.Obj wusmenutb Ha 4 (ecnu ncnonb3yeTtcs
OAMH AaT4MK KOMHaTHOWM TemnepaTtypbl) Unu Ha 5 (ecnu ncnonb3yeTcs 2 AaTyuka).

2) MapameTpy or.sp ANns ycTaBoK Ha warax 3 u 9 3agaTb 3HayeHue, paBHOe yCcTaBka + rpa-
pumk Ne2

3) B rpadmke Ne2 konmyectBo Touek paBHO O;

4) 3apaniTe koOpaUHaTbl TOYEK;

5)  YKaxuTe KONMMYecTBO TOYEK PaBHbIM 2;

6) YkaxuTe BXxogHow rpadmk Bbluncnutens Ne4,

7) Bbluucnutenu —> Bblumcnutens Ne4;

8) B napameTtpe in-t 3apaiiTe 3HayeHue [JaTuuk;

9) TlNapameTpy in. 3agaeTtcs 3HaveHve 4;

10) MapameTtpy CAL.t 3apgaeTcs 3HayeHue NoBTOpUTEND

<% TPM133 - Uma ne sanano
Pain Mpubop Pexues nporpameesl  Crpaska

DSEANSNANS 12
Onwcarite + | napamers | Snaverse | AtpubyTpessct. | Bragenew
=] ‘Q Kongurypaura TPM133 (Wia He sanaHo)
= & MapareTpe npuiopa
Hi-l 3 D6wwe napamerpe
-0 01 Dfexsl
@ 02 Broas
[%J i i IuckpeTHee Bxoge
=10 04 Beimcurenm
i ] 22 Bermcaurens NeT

g--E Bemmcarrens N2
20 Bermwcarens N3

=N
= [8] Aprymes Bormcaurens No1
= :',9 Tun aprymenta Bemucmirena tin Dara Pepaktipyerbit  Nonesoearens
odme Homep (cuvran ot 0] Brona wa.. in. ) Peaarripyerbin  Monesoearens
..aBc Becosol KO3Q, 4nd fopmynsl SCa 1.000 Peaaktvpyerewi  MNonssosarens
i MNepexon Ha oUAETP Ceresoil punbTp N4

MNepexon, Ha garse Bxon M4
= [8] Aprymer Brscnimena Ne2
[ (2] Apryvient Borsicnurens N3
- (2] Aprymest Borsicnurena Net
e [=] Aprymerr Borstcnurens N5
- [2] Apryvert Bersicrurena N26
() [8] Apryvest Bussicnimena N7
IT [s] Apryment Berscnurena N8

: 13/0 P opryYna BEMMCAKHTENR CALt MNosropurens Pepaktipyereit  Nonssoearens
A50 [ CHPOMETPHSECK HIA K03 PPULWE. Aist 0140 Pegaktipyerbid  Nonb3oearens
&80 MNocToAHHaA BPEMEHN UHDDOEOrD. .. CLFd 0 Peaaktvpyereni  MNonssosarent
4pc MNonooa uMppoBoOro $nbTpa CLFG 0.000 Peaarxtipyenein  Monssosarens
-850 KoMMYECTED 3H3KOB NOCNE ASCAT. . dP 1 Pepaktipyereit  MNonesoearens
Ap0 Konuecteo apryventos Bomic i ninC 1 Peaartipyerbin  Monesoearens

E Bempcaurene M5

&

3 Beimcaurens N6
20 Benwcanrens N7
-2 Bomucaurens M3
" Orparsserie aoctyna k Benkcniren ACAL MNapone He Hysen PeaacTipyemeit  Monssosarens

E-E

£

PucyHok 5.10 — Bua okHa nporpamMmMbl-KOH(UrypaTopa npu 3agaHuu BblYncnutens
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5 MNoaroToBka npubopa k paboTte

5.2.8 YcTaHOBKa AaTbl U BpeMeHuU

[na ycTtaHoBKM pAaTel W BpemMeHW cnedyeT BbibpaTb MYHKT MeHw //[naBHoe Me-
Hio/HacTtpowika/[aTta n Bpems. Ha umcdpoBomM nHamkatope otobpasmnTcs crnegyiollee:

Yucno—Mecsau-lop Yac:MuHyThI

[ns nsmeHeHns atbl U BpeMeHn HY>XHO nocnenoBaTtenbHO yCTaHaBJ'lVIBaTb Kypcop (*) noa Kax-

’ o) ' 7N
ObIM M3MEHSIEMbIM MONEM M UCNONb3Ys KOMBMHALMIO KHOMOK L Ny 2+ R COOTBETCTBEH-
HO yBenuyMBaTb UM YMeHbLUaTb 3Ha4YeHne B nopsiake, M30bpakeHHOM Ha pucyHke 5.11.

MepelTn Ha oaHY NO3NUMI0 BNepen,

19=-07=-2005 18:36
BbiGpaTtb none «Yac»

@)
YBenn4nTb 3Ha4eHne

19-07-2005 19:36

*

PucyHok 5.11 — NopsAaaok AeMcTBMN NpU yCTaHOBKE AlaTbl U BPeMeHHU

C atoro MomeHTa Yackl 6yayT paboTtaTte Aaxe Korga npubop BbIKMOYeH (Mpu yCnoBuM YTo ycTa-
HOBreHa n He paspsbkeHa baTapewika). Npu 3ameHe GaTapenkn BO3MOXEH COPOC 3HAYEHUN, pPeKo-
MeHAyeTCs NOBTOPUTL NPOLIEAYPY YCTAHOBKM AaTbl I BpEMEHMW.

5.2.9 3anyck cucTeMbl BEHTUNALUM (aKTUBU3NPOBaAHME)

Mawwuna CoctosHusa (MC) ynpasnsieT norukon paboTel npubopa (T.e. nepexop B Pexum paboThbl,
COOTBETCTBYHOLLMIA TEKYLLEMY COCTOSIHUIO cucTemsbl). [ins ynpasnexnus MC npegycmoTpeH napamerp
idle — Pexxum oxupganus. o ymonyaHuio npubop nmeet 3aBoackoe 3HavyeHvne napametpa idle = ON
(cocTosiHMe oxumpaHus). ATo o3HayaeT, YTo MawmHa CocTosiHMA npubopa HeakTUBHA, U Npubop Ha-
XOAUTCS B HEAKTUBHOM COCTOSIHUM, NpeAHa3Ha4eHHOM Af1si NPOBEAEHWS] Pa3fuYHbIX HACTPOEK U Npo-
BEPOK (PYHKLMOHAmMbHbLIX 3NeMeHTOB npubopa.

Ha 3akniountenbHoM aTane HacTpoviku npubopa Ans nepeBofa CUCTEMbl B akTUBHOe (paboyee)
cocTosiHMe HeobxoaMmo ero AkTvBM3WpoBaTb. [ns 3TOro HYXHO BbibpaTb MYHKT MEHI0
//Hactponka/AkTBu3mpoBaTthb. [1pn aTom napameTp idle = OFF (cuctema akTuBHa).

Mocne atoro npubop nepexogut B pexkum MPOIMPEB, 3atemM B pexum, COOTBETCTBYHOLLNIA TEKY-
LLIeMy COCTOSIHMIO cucTeMbl. [pu 3ToM B MeHo «HacTporika» nyHkTbl «HuMUmanusauus» n «Tectupo-
BaHWe» He oTobpaxatTcsi BO n3bexaHne HeCaHKLMOHMPOBaHHOIO 3anycka 3Tux npoweayp.

Mpyu U3MeHeHUN KOHMUIypaLmum cucTeMbl BEHTUNSLMU HEO6X0aAMMO Ae3aKTMBMpOBaTh npubop.
[ns atoro B nyHKTe MeHi «//HacTporika/MalwvHa cocTosiHusS HeobXxoAMMO YCTaHOBWUTb 3HaYeHue
napameTtpa idle = ON (cocTosiHue oXxuaaHus).

Mpn nepeBoae npubopa B pexumM oxuaaHus Yepes naHenb, Bovit HacTpoiika //MapameTpsbl //
Cnyxe6Hble 1 yCTaHOBUTb 3HaveHue napameTpa idle B nonoxexue ON.
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6 Jkcnnyatauus npubopa

6 Okcnnyatauusa npubopa
6.1 BknroyeHne npubopa

Mocne BknoYeHusi Nnpubopa B ceTb B TEYEHME HECKOMNBKUX CEKYHA NMPOUCXOAUT MHULManusauus
[OaHHbIX, Ha MHAVKaTope oTobpaxkaeTcs Ha3BaHue npubopa ¥ Bepcusi MporpaMMHOro obecneyeHus.
Mocne atoro npubop nepexoauT B pexum CTAPT (0603HayeHus pexumoB paboTbl npubopa npuse-
OeHbl Bbilwe B Tabnuue 4.1).

Mpu nepBom BkntoueHun npubop Bynet octaBaTbes B pexxume CTAPT oo MomeHTa AkTvBU3a-
uun. Ecnm npnbop aktneusmpoaH, To nocrne pexuma CTAPT oH nepeiiget B pexum MPOIMPEB, a
3aTeM Mocre ornpoca COCTOSIHUS 4aTYNKOB NepenaeT B peXmMM, COOTBETCTBYIOLLNIA TEKyLLEeMy Nnokasa-
HUIO [aTUYMKOB.

6.2 MeHo «BbICTpbIN gocTyn»

Ons ypoGcTea akcnnyaTauuu v ynpoLleHUs npouenypbl BHECEHUS U3MEHEHUI B napameTphbl
npubopa CRyXuT MeHIo «BbICTPbIN 4OCTYM», NpeAcTaBneHHoe B Tabnuue 6.1. [JononHUTensHo B npu-
Gope npeaycMoTpeHa BO3MOXXHOCTb BbI30Ba 3TOMO MEHIO HaXaTUeM KHOMKU .

Ta6auua 6.1 — MeHio «BbicTpbIil gocTyn»

U3o6paxeHue Ha K N 3aBopackue
OMMeHTapu# MNapameTp
vHAWKaTope YCTaHOBKM
[exXypHbI peXXum — Bbi3bIBaeT Nepexon CUCTEMbI B
[lexypHbiii Pe- [exypHbIn pexum: nameHsieT napametp Duty. [ly6-
M nMpyeT BO3MOXHOCTb NepeBofa CUCTEMbI B AEXKYP- duty off
HbIN PEXUM CETEBOW KOMAHOO0W U MO COCTOSIHUIO BXO-
na C1.
YcraBka Tnpy JEHb — n3meHsieT 3HayeHue yctaBku
YcraBka TemnepaTypbl MPUTOYHOTO BO3AYXa, AEVCTBYIOLEN B .
[F.prilSp.lu 50
TreOEHD [HeBHOE BpeMs, onpeaensemMoe no BCTPOEHHbIM
yacawm, [F.pri] Sp.lu;
YcraBka Tn, HOUb — nameHsieT 3HayeHne yctaBku
Ycraska Tpp TemnepaTypbl NPUTOYHOrO BO3AyXa, AENCTBYIOLLEN B .
[F.nig]Sp.lu 50
HOYb HOYHOE BpeMsi, onpeaensieMoe no BCTPOEHHbIM Ya-
cam, [F.nig] Sp.lu.
Bpemsa JEHb — Bpemsi nepexoaa B 4HEBHON peXnm .
Bpems [IEHb paboTbl, B koTOopom YcTaska = T, JEHbD; t.day 08:00
Bpemsa HOUYb — Bpemsi nepexoaa B HOUYHOW PeEXUM . .
Bpems HOHb paboTbl, B koTOopoM YcTaBka = T, HOYb; t.nig 20:00
[lata v Bpewms [ata n Bpemsi — usMeHsieT 3Ha4eHUs TEKyLLero Bpe- e )
MeHU 1 gaTbl B npnbope, cM. n. 5.2.8.

Mpumeuanune. Cumeon 'S' Ha gucnnee otobpaxkaeTcs Tak xe, kak u undgpa '5', T.e. 5.
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6 dkcnnyaTtauus npuéopa

6.3 [lInarHocTuka COCTOSIHUA BXOAOB U aBapuUiiHble CUTyauuun

6.3.1 lMpu BO3HWKHOBEHUW HELUTATHON CUTYaLMW, BbI3BAHHOWN OLLUMOKOW M3MepeHUs Unu nameHe-
HWEM COCTOSIHWSI [OMOMHUTENbHBIX BXOAOB, Ha WHAMKATOpE B BEPXHEM MpaBoOM Yriy MOsIBNseTcs

Co06LLEHME C CUMBOOM ‘ (pucyHok 6.1, a).

TEKYLUMIA PEXUM MOLLHOCTb none AMarHOCTMKK aBapuiHbIX
(cm. Tabn. 4.1) Ha Boixone NAA CyTyaumi (cm. Tabn. 6.2)
[ [ ] [ ]
a)
3 AMETP 3 Pil{1 /0|0 AONP
1k e S S S S Fi2lislf.|lo
L I L | L ]
aHanoroBbIi Bxon/ W3MEPEHHOe 3HAYEHUE YCTABKM
napametp (cM. Tabn. 5.1)  axauenme (cm. Tabn. 6.3)
nyckK
KHOMKA HEakTMeHa |— cron BBOJL | ——| BLI30B rNaBHOrO MeHI0
BbIX0A A
NEPEMELLIEHNE MO CTIMCKY
oTobpaxaembix napameTpos
KHOMKA HeakTveHa |— | ATBT. V
6)
IC‘]—JZIE)K.PE)K B bl K JI
[ | 1
[DONONHUTENLHBIFA BXOL, onwucaHue / pacwudpoeka COCTOAHWE BX0Ja
{cM. n. 3.4)
B)

BPEMH 13 : 34 : 28

PucyHok 6.1

[MepeyeHb N UCTOYHMKM BO3MOXHbIX aBapUMHbLIX CUTYaUui U COOTBETCTBYIOLLME YCINOBHblE 00O0-
3Ha4yeHVs Ha MHAMKaTope NpuBeAeHbl B Tabnuue 6.2.
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6 Jkcnnyatauus npubopa

Tabnuua 6.2 — UcTOYHUKU NHPOPMALMOHHBIX M aBapPUITHBIX COOOLLEeHUIA

YcnoBHoe OnuvcaHue HewTaTHOW cUTyauum
o603HayYeHue
. CumBon 0603HavaeT BO3HVMKHOBEHWE HeLLTaTHOW cuTyaumnm
nob HeucnpaBHocTb Aatymka obpaTHOM Bogbl (Mocne avarHocTuku, Tabnuua 6.3)
ane HewvcnpaBHOCTb AaTymnka NpUTOYHOrO Bo3gyxa (nocrne guarHocTuku, Tabnuua 6.3)
OH HeucnpaBHOCTb AaTymka HapyXHoro Bo3ayxa (nocne guarHoctuky, Tabnuua 6.3)
TH TemnepaTypa Hapy)XHOro Bo3yxa Bblluna 3a AONyCTUMbIE Npeaens!
TOB TemnepaTypa ob6paTHOW BOAb! BbiLLMa 3a 4ONYCTUMble Npegensbl
TP TemnepaTypa NpMTOYHOrO BO3AyxXa BbllUa 3a 4ONYCTUMbIE Npeaensbl
C1...C6 MN3meHeHne cocTosiHusi npubopa, CBA3aHHOE C COCTOSIHUEM AMCKPETHbIX BXOA40B

Ha uHaukaTope B none AMarHOCTUKM aBapuiiHbIX CUTyauui (PUCYHOK 6.1) coxpaHsieTcs U He

cbpacbiBaeTCs KHOMKOM @ MHpopmaLmsa 06 MCTOYHMKE, NEPBbIM NPUBEALLIEM K Nepexoay B TeKy-
LM aBapuiHbIA pexnM. COpoc BO3MOXEH NPU CHATUKU BCEX aBapUHbIX YCIOBUIA U CMeHe pexuma
paboTbl nNpubopa. 370 caenaHo Ansi BO3MOXHOCTU BbISICHEHUS! MPUYMH BO3HUKHOBEHMS aBapuiHOW
cuTyauum.

6.3.2 lMpu paboTte npubopa HenpepbIBHO NMPOU3BOAUTCA OUArHOCTMKA COCTOSIHUS U3MepUTenb-
HbIX BXOOB, NPeaoTBpaLLatoLmMX BO3HWKHOBEHWE Pa3fMYHbIX HELUTATHbIX CUTYyauMi, CBSI3aHHbIX C
HENCNpPaBHOCTbI AAaTYMKOB. [1py BO3HMKHOBEHMM MOAOOHOM cuTyauun kof ownbku BbIBOAUTCA Ha
WHAMKaTOp B COOTBETCTBYHOLLEM Mofie coobueHunin (pucyHok 6.1, a). Kogbl owmbok namepeHuns npu-
BefeHbl B Tabnuue 6.3.

Ta6nuua 6.3 Koabl oluM60k namepeHus

CoobLeHne Ha MHOUKaTope MpuynHa own6KM
Ad.Er Ouwnbka B pabote npubopa
O6pbIB gaTyKka (TepmonpeobpasoBartens)
0.0.0.0. KopoTkoe 3amblkaHune
LLLL M3mepeHHoe 3Ha4YeHne CruvLKOM Mano
HHHH VI3MepeHHoe 3Ha4YeHmne CrULLKOM BEenuko*
OCL.L Vi3mMepeHHas TemnepaTypa X0Nno4HOro cnasi CrvLLIKOM Mana
OCL.H VIlamMepeHHasa TemnepaTypa XOono4HOro cnas CrunLKoOM Benuka
OFF TekyLWwuii KaHan BbIKMIOYEH (M3 ovepean NsMepeHuin)
il 3HaveHue BbluMCnAeTcsa OT rpadhuka (npeaynpexaeHve npu
OTCYTCTBUM JaHHbIX ANsi BbIYUMCNEHMS rpadouka)

* ABapuiiHbIn curHan cdopmupyetcs npu T >199,9 °C.

6.3.3 Ha Bpems HencnpaBHOCTM Moboro us gatunkos B kaHanax T, Tesp MM Top, Npbop nepe-
BOAUT CUCTEMY B PEXUM 3aLUThI Kanopudepa oT 3aMopamBaHus.

B 3aBMCUMOCTM OT NPUYMHBLI BO3HUKHOBEHWUSI aBapUAHON CUTyaumu criegyeT nNpoBoAUTb COOTBET-
cTBytowme onepaummn: (AD.er) — Bbllwen u3 CTposi nNpubop, obpaTuTbCA B CEPBUCHYKD CRyXOy;
— 06pbIB COeAMHUTENBHOM NMHUKM gaTunka; LLLL — Bbixo4 M3 CTpost Aatymka unm owmnbka ka-
nnubpoBkK U T.4.).

Mpun BoccTaHOBNEHNM paboTOCNOCOBHOCTN HEUCMPABHbLIX AATYMKOB aBapUHbLIA CUrHaN B BEpPX-
HeMm npaBOM[ymx (pucyHok 6.1, a) coxpaHsieTcs. [ins cbpoca aBapuiiHOro curHana HeobxoAuMo Ha-

bl
XaTb KHOMKY ..
6.3.4 OTtobpaxaemoe obo3HayeHne (CM. pUCyHokK 6.1) yHKLMOHANbLHOro Ha3HayYeHUst JOMOMHU-
TenbHOro AUCKpeTHoro Bxoda (cMm. n. 3.4) npuBegeHo B Tabnuue 6.4.
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6 dkcnnyaTtauus npuéopa

[ex]
o >ITNTABHOE MEHIO
E HACTPOWMKA
ANBT.
TPM133 Vili B
KHOMKa HeaKTHeKa n
Booi0g H3 MEHN0 / Bo38paT nywTa Mo (1-7 cTpoxa)
B NPEABYLLEE MEHIO
L Knonka neaxTveHa mﬂﬁ;{;ﬂ:mc;og

PucyHok 6.2 — 3nemMeHTbl ynpaBneHusi npu paborte ¢ MeHIo

Ta6nnua 6.4 — OToOGpaxeHue COCTOSAHUSA AUCKPETHbIX BXO4,0B

YcnoBHoe
Bxopn OnucaHue
0603Ha4YeHne
KOMMYTUpYtoLLEee YCTPOUCTBO A1 AUCTAHLMOHHOMO
c1 nex.pex yTupytoiiee yctp Ana n u
nepeBoAa CUCTEMbI B AEXYPHbBIN PEXUM
aTYMK KOHTPONS HEMCNPaBHOCTU NPUTOYHOIO BEHTUNATOPa
Cc2 np.BeHT A P P P P
no NOTOKY BO3ayxa
aTYMK KOHTPOIS 3acopeHns punbTpa
C3 cunbTp A p P ® P
NPUTOYHOTO (BLITSXKHOIO) BEHTUNATOPA
C4 3amep3 [aTYMK BKITOYEHUS U OTODPaXKeHWs1 pexmnmMa 3amuThbl OT 3aMep3aHnst
C5 noxap [aTyvK NOXapHOW curHanusauum
C6 BbIT.BEHT [aTYMK KOHTPOJIsi HEMCNPaBHOCTM BbITSHXKHOIO BEHTUNATOPA

6.4 [leXXypHbIA peXxum paboTbl
6.4.1 Ons ynobctBa nonb3oBaTens nNpegycMOTpeH GbiCTpbli nepeBog npubopa B AeXypHbIN

pexum. [ins aToro cnefyeT HaxaTb KHOMKY 1 yoepxuBaTb ee B TedyeHue ~3 c. Mocne atoro npo-
3BYYUT KOPOTKUI 3BYKOBOM CUrHamN v U3MEHUTCS 3Ha4YeHue napameTtpa duty.

6.4.2 [nsa Bo3BpaTta npubopa B npeablayllee COCTOSHME crieyeT NOBTOPUTL AEUCTBUSA, NpuBe-
AeHHble B N. 6.4.1.

6.4.3 3HayeHne napameTpa duty Kaxabli pa3 MeHsieTcs Ha npoTuBononoxHoe (on/off wnu
BKIN/BbIKIT COOTBETCTBEHHO).

MpumeyaHune. Cnegyet o06paTUTb BHUMaHWE, YTO PEXUM 3almUTbl OT 3aMep3aHusi uMeeT npu-
OpUTET BbILLE AEXKYPHOTO peXumMa, T.e. BKMHOYEHUE AEXKYPHOTO peXUMa HEBO3MOXHO MpU akTUBHOM
pexumMe 3alnTbl OT 3aMep3aHus.

6.5 PeXXum py4yHoro ynpaBneHus

Pexuvm PyyHoro ynpaBneHusi npegHasHadeH Ans npoBepku yHKLMOHMPOBaHUS npubopa B cuc-
TeMe Wnu 3ajaHusl BbIXOOHOW MOLLHOCTU perynaTtopa. PyyHoe ynpasrneHWe BO3MOXHO TOMbKO Npu
aKTUBMPOBAHHOM COCTOsIHUM Npubopa (napameTp idle=OFF). [ns 3anycka pexvma crnegyeT BbIGpaTh
MeHIo // Py4Hol pexum.

[ins py4yHOro 3apaHvs ycTaBKu (BbIXOAHOW MOLLHOCTU) HEOBX0AMMO BblbpaTh kaHam perynupo-
BaHUs, BbIOpaTb TUN ynpaBneHns. 3ateM U3MEeHUTb 3Ha4YeHne N COXPaHUTb ero.

[MowaroBasi MHCTPYKUMSA NpUBeAeHa Ha pUCyHKe 6.3.
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6 Jkcnnyatauus npubopa

Bo Bpemsi Bbibopa KaHana perynupoBaHusi BO3MOXHO OToOpaxeHue cneayloLiein cryxebHon
MHpopmaLmu:

— Mo BbIOpaHHOMY kaHany HEBO3MOXHO perynmpoBaHue.
— C.oFF — owwbka: NCNonHUTENbHbIA MeXaHW3M He NOAKMIOYEH K perynsatopy.
— C.err — owmbka koHurypauum (HeT kaHana B o6bekTe).

™R = 6.0
1.1 8p — = = =<
BuibOp KaHana perynupoBaHue(HoMepa Aatinka), HanpumMep:
To6 — KaHan Temneparypsl oBpaTHo# Boak
Top — KaHan TeMNeparypbi NPUTOYHOIO BO3MYXA
Tas = 5.5 Buifiop perynupyemon BENMYUHLE
1.2 Sp 999999,
: PwW — 3HAYEHWE BEXOAHOR MouocTy AL
¥ Sp — yCTagka perynatopa
Tonp = 27.5
1.2 Bw 17<

MepexniowuTues B PyuHoit Pexmm
(Ha AKTWBHOCTH YKA3LIBABT CUMBON '<.')

YBENU4EHHE | YMEHBIIEHHE 3HAYEHIR
BRIDPAHHOA BENANWHE

COXpaHuTh 38[AHHOE SHAYEHHE

Mocne oKOH4AHWA NPOBEPKY BLIATH M3 PyuHoro Pexuma
(oTcyTeTBME CUMBONA '<')

PucyHok 6.3 — Pexxum py4yHoro ynpaBneHus

6.6 NMpuHyauTenbHas nepesarpy3ska npubopa

B cnyuae, ecnu npubop TPM133 B kakux-nmbo pexumax paboTaeT HEKOPPEKTHO (3TO MOXeT
CMyYUTbCH, HanNpUMep, NP CUMbHbBIX MOMeXax UNn Nocre ANMTENbHOro NponagaHvusa NUTaHUs), MOXHO

OC%LIJ,eCTBMTb €ro nepesarpyasky. Ons nepesarpysku an6opa HaXaTb OOHOBPEMEHHO KHOMKK @ +

& o

Mpumeyanume. O6bIYHOE OTKMIOYEHME NpMbOpa OT NUTAIOLLIEN CETU He NPUBEAET K nepesarpyske,
TaK Kak MHOopMaLms 0 cCocTosiHUM Npubopa coxpaHsieTcs bnarogaps BCTPOEHHOMY MCTOYHUKY NUTa-
Hus (6aTapeiike).

BHumanume! MNpubop TPM133 npegHasHayeH ANs KpYrnoroAnYHOW HenpepbiBHOW paboTsl, And
3TOro NpefycMOTPeHbl pexnMbl, obecneunBatowme sawmty cuctemsl. SAMPELWAETCA BoikntoyeHne
npubopa B 3uMHee Bpemsi BO n3bexaHne 3amopaxuBaHusi kanopudepa.
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6 dkcnnyaTtauus npuéopa
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11 KomnneKkTHoOCTb

7 Mepbl 6e3onacHocTH

7.1 Mo cnocoBy 3aLuThl OT NOPaXEHWs ANEKTPUYECKUM TOKOM NpubBop cooTBeTcTByeT knaccy 0
no MOCT 12.2.007.0-75.

7.2 B npubope uncnonb3yeTcsi onacHoe ANIst XU3HW HanpsbkeHue. MNpu yctaHoBke npubopa Ha
obbekTe, a Takke MpU YCTPaHEHWU HEUCTNpPaBHOCTER M TEXHUYEeCcKoM OBCnyXvBaHUM HeoGXO0AMMO
OTKMIOYNTL NPUBOP M NOAKIYAEMbIE YCTPOICTBA OT CETU.

7.3 He ponyckaeTcs nonagaHve Braru Ha BbIXOAHbIE KOHTaKTbl BbIXOAHOIO pa3bemMa W BHYTPEH-
HWe anekTpoanemeHTbl nNpubopa. 3anpellaeTcs Mcnonb3oBaHWe npubopa B arpeccuBHbLIX cpefax ¢
cofepxaHuem B aTMocdepe KUCIOT, Lenoyein, Macen u T. f.

7.4 TloaknoyeHve, perynvmposka u Texobcnyxvsanue npubopa A0MKHbI MPOU3BOAUTLCS TOMLKO
KBanMMULMPOBaHHBIMU CreLmuancTamm, Usy4mBLUMMUN HACTosILLIEE PYKOBOACTBO MO 3KCMnyaTaumm.

8 TexHunueckoe obcnyxumBaHue

8.1 MNpwu BbINONHEHUN paboT NO TexHUYeckoMmy obcnyxuBaHuio npubopa cobnopate Mepbl
6e30MacHOCTU, U3MNOXEHHbIE B pa3a. 8.

8.2 TexHuyeckuit oCMOTp Nprvbopa NPOBOAUTCA OBCNYXMBaKOLMM NEPCOHANIOM HE pexe OJHOro
pasa B 6 MecsiLeB U BkIoyaeT B cebs BbINONHeHWE crneayoLmx onepauui:

—  04MCTKy Kopnyca npubopa, a Takke ero KneMmHbIX KOrogoK OT Mbinu, FPS3n Y MOCTOPOHHUX

npeameTos;

— npoBepkKy kayecTBa kpenneHus npubopa Ha DIN!perike;

— MNpOBEPKY KayecTBa NOAKMHOYEHUS BHELUHNX CBA3EN.

O6HapyXeHHble Npu OCMOTPe HeAoCTaTKN criedyeT HeMeASIEHHO YCTPaHNTb.

9 MapkupoBKa 1 ynakoBka

9.1 lpu U3roToBNEHUM Ha NPUGOP HAHOCATCS:

— - HauMeHoBaHuWe NpuGopa 1 BapuaHT ero MoanUKaLmu;

— —Kracc To4HocTU npubopa;

— - un3oBpaxeHue 3HaKa yTBEPXAEHNUS TUNa;

— - un3oBpaxeHue 3Haka COOTBETCTBUS TpeGOBaHNSAM HOPMATUBHO!TEXHUYECKOM

—  JOKyMeHTaumu;

—  — TOBapHbIN 3HAK NPeAnpUATUSA3rOTOBUTENS;

—  — YHUKanbHbI WTpUX!koA (3aBOACKON HOMED);

—  —TOf W3rOTOBMEHNS;

— — [ManasoH HanpshkeHUn NuTaHust v noTpebnsemast MOLHOCTb.

9.2 YnakoBka npvbopa nMpou3BOAMTCS B NOTPEBUTENbLCKYID Tapy, BbINOMHEHHY U3 ropupo-
BaHHOrO KapToHa.

10 TpaHcnopTUPOBKa U XpaHeHue

10.1 Mpubop OOMmKEH TPaHCMOPTUPOBATLCA B yNakoBKE Npu Temnepatype oT MuHyc 25°C go +
55°C 1 oTHOCUTENBHOW BNaXHoOCTU Bo3ayxa He 6onee 95 % (npu 35 °C).

10.2 TpaHcnopTupoBaHWe AoMyCKaeTcs BCEMU BUAAMU 3aKpbITOro TpaHcnopTa.

10.3 TpaHcnopTupoBaHWe Ha camorneTax SOIMKHO NPOM3BOAUTLCH B OTanfvMBaeMbIX repMeTusmn-
POBaHHbIX OTCEKax.

10.4 Ycnosusa xpaHeHus TPM133 B TpaHCNOPTHOW Tape Ha ckrage noTpedutens SOMKHbI COOT-
BeTcTBOBaTh ycrnosusim 1 no FOCT 15150!69.

10.5 Bo3gyx nomelLeHns He JOIMKEH COAepXaTb arpeCcCHMBHbBIX MApOB U ra3os.
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Pasgensbl 7-10

11 KomnneKkTHoOCTb

Mpu6op TPM133 1w,
KOoMNneKT MOHTaXHbIX YacTewn 1 wr.
PykoBoacTBO no akcnnyartauum 1 wr.
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11 KomnneKkTHoOCTb

MpunoxeHune A. FaGapUTHLIN YepTex
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MpunoxeHue B. NMporpamupyemblie napameTpbl

MpunoxeHue b. NMporpammupyembie napamMmeTpbl

Ta6nuua B.1 — MporpammupyemMbie napameTpbl Npudopa

Pa3melueHune 0O603HauYeHne Ownana3oH 3Ha4YeHumn 3aBoackoe
B AepeBe NapameTpoB napameTpa 3HaYeHue
1 2 3 4
//HacTpouka/llapameTpbl/O6bekTbI/ObJ 1
KonnyectBo 06beKTOB n.Obj 1 1
KonnyectBo kaHanos n.Ch 3..6. 3-gnsa npocTon 3
cucTembl 4- ons cuc-
TeMbl C aTYMKOM KOM-
HaTHOW TeMnepaTypbl
6- 4nsa cuctemsl € 06-
paTHOW CBsi3bto MO
nonoxexuio M
Manka Kanana Ne 1...n.Ch F.SAU
//Hactponka/llapameTpbl/O6BbekTbI/obJ 1/F.SAUX (X — HOMep kaHana)
2-01 KaHan — perynupoBaHue TemnepaTtypbl NPUTOYHOro Bo3ayxa
3-# KaHan — perynupoBaHue TeMnepaTtypbl o6paTHoM BoAbl
Hanuuue perynsitopa B KaHane rEGL Yes/No Yes
Hanuuune nHcnekTopa B kaHane inSP B AaHHOW Moanduka- No
LM He ncnonb3yeTcs
Manka Beluucnutens P.CLC B AaHHON Moanduka-
LN He ncnonb3yertcst
Manka Perynsatopa REG
Manka Peructpatopa RTC.P B AaHHON Moanduka-
LMK He ncnonb3yertcs
//Hactpouka/llapameTpbl/O6bekTbi/obJ 1/F.SAU X/rEG
30Ha HEYYBCTBUTENBHOCTHU db 0...9999 0.05
[eq. nam.]
Pexum paboTbl perynsitopa rEG.T rEGL/CPr rEGL
KommyTaTop NoAKmoYEHHbIN K pery- od.tP B AaHHON Moanduka- Ctr.1
naTopy LM He ncnonb3yeTcs
Hanuuue curHanusaumm obpbiBa KOH- Lba B AaHHON Moanduka- oFF
Typa LM He ncnonb3yeTcs
Manka KommyTtaTopa Ctr.P B JaHHOW Moauduka-
LN He ncnonb3yertcs
Manka NWA-Perynatopa rC.PR
Manka YcraBok SP.Pr B AaHHON Moanduka-
LMK He ncnonb3yertcs
//Hactpouka/llapameTpbl/O6bekTbi/obJ 1/F.SAU x/rEG/rC.PR
Monoca nponopLMoHansHOCTH pb 1...9999 [ea. n3m.] 120
[MoCTOsiHHAs MHTErpMpPOBaHUSA OTHO- ti 0...65535 0.30
wenve MO k MA td. ti 0..0.3 0.125
OrpaHuyeHne MakcuMyMa nHTerpana i.Upr -100...100 [eq. nsm.] 100
OrpaHuyeHve MMHMMyMa UHTerpana i.min -100...100 [eq. nam.] 0
HoMuHanbHasi MOLLHOCTb P.nom -100...100 [eq. nam.] 0
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MpunoxeHue B. Mporpamupyemsble na

pameTpbl

Ta6nuua B.1 — MpogonkeHue

1

| 2

3

//HacTtpouka/lapameTtpbl/CNTYXXEBHbBIE

lMeprnognyHocTb OGHOBMNEHMS MHAOP- ind.r 0..11[c] 0.01
Mauum
Pexum macknpoBku napameTpoB Ind.S B J@HHOW Moauduka-

LUK He ncnonb3yeTcs
Homep BbIxogHOro ycTpoincTea Ans AL.rE 2.6 4
curHana ABAPUA
YnepxaHue curHana «Asapusi» nocre AL.Hd ON/OFF ON
BbIX04a U3 aBapuUnHON cutyaunu
CocTosiHue BbIXOOQHOrO YyCTPONCTBa B AL.St ON/OFF ON
MOMEHT aBapuv
Pexum 6noknpoBku py4Horo ynpasrne- bL.ru ON/OFF OFF
HUS
Pexum oxnganuns npubopa Idle ON/OFF ON
(He_aKTMBHOCTb)
KoHTpacT nHgukartopa ind.C 0..200 200
MopcBeTka nHaMkaTopa ind.L ON/OFF ON
3ByKOBOE NOATBEPXAEHUE HaXaTusi Beep ON/OFF ON

KHOMOK

//HacTpomnka/llapameTpbl/B

XOAbl AHAJIOIOBbIE/dt x (x* HoMep BxoAa)

Tvn gatyvka in-t (cm. Tabnuuy 2.2) r.391
[MocTosiHHasA BpeMeHu criaxuBeatoLle- in.Fd 0...1800 [c] 0
ro uneTpa
Monoca nponyckanusi punbTpa in.FG 0...9999 [eq. nam.] 0.0
lMepurog onpoca gatyvka itrL 0,3...30 [c] 3
Koppekuun «CaBur xapakTepucTukmn» in.SH -999...9999 [ea. n3m.] 0.0
Koppekumnmn «HaknoH xapakTepucTukn» in.SL 0.9..11 1
HwxHsia rpaHyua gnanasoHa nsmepe- Ain.L -999...9999 [ea. n3m.] 0
HUS
(4ns akTMBHOro Aarymka)
BepxHsisi rpaHuLa guanasoHa namepe- Ain.H -999...9999 [ea. n3m.] 100
HUs (NS aKTUBHOIO AaT4yumka)

//HacTponka/lMapametpbl/Bxoabl AUCKPETHBLIE
Mcnonb3oBaHne KOHTaKTa AUCKPETHO- C.use Openl/close Open
ro gatymka (HopmanbHO3aMKHYThIN
WIN HOPMarbHOPA30MKHYTbIN)
Bpewms 3agepxku BblKITtoueHus anc- PAU.O 0..79.9 3.0
KPETHOro gaTyvka, ¢
Bpems 3agepxku BknoyeHus guc- PAU.1 0..79.9 3.0

KPEeTHOro aat4yuka, c
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MpunoxeHue B. NMporpamupyemblie napameTpbl

Ta6nuua B.1 — MpogonkeHue

1 | 2 | 3
//HacTpoiika/MapameTpbl/ MHTEP®EWUC RS-485/FItR 00
CkopocTb obmeHa bps 2400, 4800, 9600, 9600
14400, 19200, 28800,
38400, 57600, 115200
[kbuT/C]
[OnvHHa cnoBa AaHHbIX Len 7 vnun 8 [6uT] 8
KoHTponb no YyeTHoCTH Prty NO no
EVEN ODD
KonunyecTtso cton-6ut Shit 1wm2 1
Pa3mep ceTeBbIx agpecoB A.len 8 nnu 11 [6uT] 8
CobcTBeHHBIN agpec npubopa Addr 0...2047 16
3agepxka oTBeTa, MC rS.dL 0...50 [mc] 50
//Hactponka/llapameTpbl/MACTEP CETU RS-485
Pexum paboThbl r.CO B AaHHON Moanduka-
umm
Mepvop onpoca t.q He ncnonb3yeTcs
Pa3mep ovepeau onpoca nu.qu
Mms napameTpa p.chr
Adpec onpaliBaemMoro npubopa Adr
MNanka o4epeam onpoca g.n
//HacTpoiika/MapameTpbl/MALLMHA COCTOAHUN
BkritoveHve gexypHoro pexuma duty Onl/off Off
ABapwuiiHasa Temneparypa Ans npu- t.ava 0..999.9[eq. nsm.] 10.0
TOYHOro BO3Ayxa
YcTaBka neTtHen Temneparypbl t.let 0..999.9[eq. nam.] 12.0
Bpewms nporpesa kanopudepa u guar- t.nag 0.. 166.39 [MuH] 0.05
HOCTWKN BEHTUNsTOpa
Bpewms Havana gHs t.day 0..23.59 [vac] 8.00
Bpems Havana Houn t.nig 0..23.59 [vac] 20.00
CaBur rpaduka ons MakcMMyma Tem- Gr.Up 0...999.9 [ea. u3m.] 5.0
nepartypbl obpaTHou BoAb!
Casur rpaduka Ans MUHUMYMa TeMm- Gr.dn -999.9..0 [eq. nam.] -5.0
nepaTypbl 0bpaTHOW BoAbl
CaBuvr ans yctaBku neTHeW Temnepa- d 1 -999.9..993.9 [ea. 5.0
TYpbl n3m.]
CaBvr Ans aBapunHoOW TeMnepaTypbl d_2 - 999.9..999.9 [en. 5.0
NPUTOYHOTO BO3ayXa n3m.]
CaBur Ans MMHUMyMa TemnepaTtypbl d_3 - 999.9..999.9 [en. 1.0
obpaTtHow Boabl n3m.]
CaBur Ans makcumyma temneparypbl d 4 - 999.9..999.9 [en. 5.0
obpaTtHow Boabl n3m.]
3HaveHve ycTaskv Tnp JHEBHOWN F.pri/Sp.lu 0...100.0 [ea. uam.] 50.0
3HaveHve yctasku Tnp HOYHOWN F.nig/Sp.lu 0...100.0 [ea. n3m.] 50.0
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MpunoxeHue B. Nporpammupyemblie napameTpbl

Ta6nuua B.1 — MpogonkeHue

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

Tarim-ayT aBapum Air.t B AaHHON Moanduka-

LMK He ncnonb3yeTtcs
ABapuinHasi MOLLHOCTb P.Air B J@HHOW MoauduKa-

LM He ncnonb3yeTcs
OrpaHuyeHre pocta MOLHOCTH P.rES 0...100% 0
OrpaHuyeHne MakcMmarnbHOW MOLLHO- P.Upr -100...100% 100
cTn
OrpaHuyeHe MMHMMarbHON MOLLHO- P.min -100...100% 0
ctU
Homep ¢unbTpa Ansg BXOAHOMO CUrHa- F.in B AaHHON Moanduka-
na uum
Twn xapakTtepucTukm npeobpasoBare- Cp.t He ucnonb3yeTcs
nen BXOAHbIX CUTHanNoB
BxopHoe 3HayeHue no abconoTHON AbS.P
BEMUYMHE
'mcTepesnc npeobpasoBaTensi curHa- HYS.P
nos
Konnyectso VIM nPC 1
[Manka napameTpoB UCNONHUTENBHOIO F.PC
MexaHusma

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

Mopor (HWXHWIA) NpeobpasoBaHus PCP B J@HHOW MoauduKa-
CUrHanoBs LN He ncnonb3yeTtcst
Tun NCNOMHUTENBHOIO MeXaHn3ma SE.P 2.pos 3.pos 3.pos
30Ha HeYyBCTBUTENBHOCTY ANA 3a- db.F 0.05...10 [%]
[OBWKEK B NPOLeHTax
Hanuune patymnka nonoxeHus dLP No/Yes
Tun BXoga onpeaeneHnst NonoXeHns t.DP B AaHHON Moanduka-
3a[BVXKM LM He ncnonb3yeTcs
Homep Bxoga onpegeneHns nonoxe- i.DP B AaHHON Moanduka- 6
HUS 3aBUXKKU LMK He ncnonb3yertcs
MuHuMansHoe Bpemsi ocTaHoB” 3a- t. StP 0:01.....16:39 [MuH]
OBVXKM
MuHuManbHoe BpeMsi paboThl 3a- tP. L 0.1...10 [ceK]
OBVXKM
[MonHoe Bpemsi xoaa 3aaBWKKU tP.H 0:1.....166:9 [MuH]
BpeMs BbIGOpKM NtodhTa 3agBUKKM tFP 0.1...10 [cek]
McxogHoe nonoxexve M LSP 0....100 [%]
1-bi11 B3 ynpasnsiowmin UM OP 1 2,3,5,6 2
2-on B3 ynpasnsatowuin M (ansa 3-x OP 2 2,3,5,6 3
nosuynoHHoro M)
Manka napameTpoB 1-ro BO ynpas- oUE 1
nawuiero MM
Manka napameTpos 2-ro BO ynpas- oU.E 2

nsawowero M (ans 3-X NO3NLMOHHOIO
M)
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MpunoxeHue B. NMporpamupyemblie napameTpbl

Tabnuua B.1 — OkoH4YaHue

1 | 2 | 3 | 4
//HacTpoiika/MapameTtpbl/ BbIXOAHBIE YCTPOUCTBA/F.PC/oU.E
Tun B3 PoU B AaHHON Moanduka-
LMK He ncnonb3yeTtcs
lMepwvop crnegoBaHUs MMNYNbLCOB NP tHP 0.01..1.21 0.02
LUNM-perynupoBaHum
MwuHManbHas ANUTENbHOCTb UM- t.L 0.050..0.5 0.05
nynscos npv LUNM-perynuposaHum
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MpunoxeHue B. Nporpammupyemblie napameTpbl

MpunoxeHne B. 06u4aﬂ cxema noaknro4yeHus
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Knemmebl 1-2 npegHa3HadeHbl 4ns nogknoveHus npubopa k cetn 220 B.

Knemmebl 4-5-6 npegHa3HadeHbl A8 NOAKMIOYEHUS Lenn ynpasnsoLLen Xansn u
NPUTOYHBIM BEHTUNATOPOM;

Knemmbl 7-8 n 9-10 — Ansa ynpaBneHns ABYXNO3NLMOHHBLIM K3P;

Knemmebl 11-12 — Ans NOAKNIOYEHUS YCTPOWCTBA CUrHanu3auum;

Knemmbl 17-26, 51-52 — onsi NOAKMIOYEHUST KOHTAKTHbIX JAaTYUKOB,

Knemmbl 28-29 — ans noaknioyeHus kabens cBasu no uHtepdeicy RS-485;

Knemmebl 31-48 — yHuBepcarnbHble BXOAbI AN MOAKIMIOYEHUS U3MEPUTENbHBIX A4aTYUKOB.
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MpunoxeHue B. Cxema noaknioyeHus

MpunoxeHwue I'. MogknovyeHne TepmonpeobpasoBaTenen
COMPOTUBIIEHUSA NO ABYXNPOBOAHOMN CXeme

.1 Kak yka3biBanocb paHee, NpUMeHsieMble B Ka4eCTBe 4AaTYMKOB TepMonpeobpasoBaTtenu co-
NPOTUBIEHNS OOMKHbI COEANHATLCA ¢ Bxogamu TPM133 no TpexnpoBogHOW cxeme, UCMnonb3oBaHue
KOTOPbIX HENTPanuayeT BMUSHNE CONPOTUBMNEHUS COEAUHUTENbHBLIX NPOBOAOB Ha pe3ynbTaTbl U3me-
peHusi. OgHako B TEXHUYECKM 06OCHOBaHHbIX cryyasix (Hanpumep, korga ycTaHoBka npubopa npowms-
BOAUTCH Ha obbekTax, 06opyAOBaHHbLIX paHee MpPOMoXeHHbIMU MOHTaXHbIMW Tpaccamu) Takoe Co-
eaQuHeHNe MOXET GbiTb BbIMOIHEHO U MO ABYXMPOBOAHON cxeme. Takoe coeAvHEHWe pekoMeHayeTcst
NPUMEHSITb ANS BbICOKOOMHbIX AaTtymkos (500, 1000 Om).

[Mpy ncnonb3oBaHWMKM OBYXNPOBOAHOM CXEMbI CriefyeT NOMHUTL, YTO MokasaHus npubopa B Heko-
TopoW cTeneHn GyayT 3aBUCETb OT M3MEHEHWUSI TeMmrepaTypbl cpefbl, OKPYXaloLllel NUHWUI0 CBA3MN
«pgaTunk-npnbop». MNpumep nogkmnoyeHus TepmonpeobpasoBaTens COMNPOTUBIIEHUS K KOHTaKTam
«Bxoal» npuBeneH Ha pucyHke I.1.

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

PucyHok .1

Mpn ncnonb3oBaHNM ABYXMPOBOAHON CXeMbl Nepen Hayanom akcnnyartauun npubopa Heobxo-
OUMO BbINOMHUTL AENCTBUS, YKasaHHble B n. .2...T.8.

.2 TpownssecTn noakmnoveHne gaTtynka no AByXNpoBOAHON CXeMe K COOTBETCTBYOLLEMY BXOAY
npubopa, aHanormyHo TOMy, Kak 3To yka3aHo Ha pucyHke IM.1.

.3 MoaknioynTb K MUHUM CBA3U «4aT4MK-Npubop» (K NPOTMBOMONOXHBLIM OT nNpubopa KoHLam
NHWUK) BMECTO TepMonpeobpasoBaTenst Mara3vH conpoTuBreHust Tuna P4831 (unu nogobHbI eMy ¢
KINaccoM TOYHOCTKM He xyxxe 0,05).

.4 YcTaHOBWTbL Ha MarasvHe 3Ha4eHWe, paBHOE COMPOTMBIIEHWIO TepMonpeobpasoBaTens npu
Temnepatype 0 °C (50,000, 100,000 nnm 1000, 000 Om B 3aBUCMMOCTU OT TUMa NPUMEHAEMOro Aat-
yuka).

.5 MopaTe nNMTaHue Ha NpuboOp M Ha COOTBETCTBYIOLLEM KaHane no nokasaHWsM MHAuKaTopa
3adpmKkenpoBaTh BENUYMHY OTKITOHEHUSI TemMnepaTypbl oT 3HadveHus 0,0 °C.

Mony4eHHOe OTKMOHEeHWe Bceraa AOMKHO MMETb MOMOXUTENBHOE 3HaYeHVe, a BennymHa ero by-
[eT 3aBUCeTb OT COMPOTUBIEHNS NINHWAN CBA3WN «AaT4YUK-NPUGop».

[.6 YcraHoBMTbL ANs AaHHOro gaTtymka B napameTpe in.SH «CaBur xapakTtepuctuku» koadou-
LIMEHT KOPPEKLMN paBHbI 3HAYEHMIO, 3addMKCPOBAHHOMY Npu BbINOMHeHWn pabot no n. .5 (oTkno-
HeHne nokasaHui nHgmkatopa ot 0,0 °C), HO B3ATOMY C MPOTMBOMOMOXHLIM 3HAKOM, T.€. CO 3HAKOM
MUHYC.

Mpumep. Mocne nopknioveHuss KO BXoAdy KaHanma TepmonpeobpasoBaTens COMPOTUBIIEHWS MO
[ABYXNPOBOAHOW CXeMe W BbINONHeHWss paboT no n. B.5 Ha nHaukatope 3adukcupoBaHbl NokasaHWs
12,6 °C. Ona koMneHcauuy CONPOTUBIIEHUS NWUHUKU CBA3WM B MporpaMMupyemMomMm napametpe in.SH
JaTyuka KaHana cnegyeT yCTaHOBUTL 3HaveHue — 012.6.

.7 MpoBepuTb NPaBUNbHOCTL 3aAaHUS KOPPEKLUUW, AN Yero, He U3MEHssl CONPOTUBIEHUS Ha
MarasuHe, nepesecTu npubop B pexxum PABOTA un y6eanTtbes, YTo NokasaHusi Ha COOTBETCTBYHOLLEM
KaHane uHaukartopa pasHbl 0 °C (c abcontoTHOM norpelHocTbio He xyxe 0,2 °C). Mpu Heobxoammo-
CTU 3T onepauun crneayeT BbINOMHUTL AN OCTanbHbIX KaHanoB U3mMepeHus.
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MpunoxeHue I'. MogknoyeHne No AByXNPOBOAHOM CXeme

MpunoxeHune . KcTMpOBKa AaTYMKa NONOXEHUS 3aABVXKN

0.1 Ons kaHana ¢ NOAKMIYEHHbIM AaTymnkoM nonoxenus (An3) B nporpaMmupyemMoM napameTpe
in-t yctaHaBnuBaeTcst koA, COOTBETCTBYOLWMI NoacoeamHeHHoMy [On3 (Hanpumep, P.r0.9, cM. npun.
X).

[.2 YcTaHOBUTbL 3aBUXKY B KpaHee 3akpbITOe NonoXeHue.

[.3 BbibpaTb nyHKT NaBHoe MeHto / HacTpoiika / KOcTtupoBka / 3apswkku / Mapons.

ok
[.4 BeecTu naponb «118» 1 HaxaTb KHOMKY @ Ha nepegHel NnaHenu npubopa.
Y6eanTbcsa B NOSIBNEHNN Ha LM POBOM MHAMKaTOpe 3acTaBkn «CLbr typ 4».
o
0.5 Haxatb KHOMKy -, 1 ybeanTbCcs B MOSIBEHUN Ha MHAMKaTope 3acTaBkn «CHN 1» (Bbibop
I0CTUPYEMOro KaHana).
[.6 BbibpaTb kaHan CTUPOBKK (KaHar, K KoTopoMy nogkmntoveH [ns, B koHdurypaumum 01 paBeH
6).
B H\
0.7 HaxaTtb KkHonky o 1 ybeanTbCcs B NOSIBNEHUN Ha MHAMKaTope 3acTaBku «0» (FOTOBHOCTb

npubopa K oCTUPOBKE KpaHEro 3akpbITOro NONOXEHUS 3aABUKKN).

o
B
0.8 HaxaTtb KHonky o 1 HabnogaTtb nocrnegoBaTenbHOE NOSBNIEHME HA MHOMKATOPE YeTblpex
npo4epkoB. 1o OKOHYaHMM IOCTUPOBKM Ha MHAMKATOpe oTobpaxaeTcs 3acTaBka CL.Nr 1 BblYMCIIEHHOE
npubopoM 3Ha4YeHNe CTUPOBOYHOIO Ko3duumneHTa.

o

0.9 [ns 3anucu 1CTMPOBOYHOrO KO3 uumeHTa B NnamsaTb Npnubopa HaxaTb KHOMKY E Mocne
3anucy Npubop NepexoanT B TEKYLLMIA PEXUM.

[0.10 YcTaHOBWTb 3aABWXKY B KpalHee OTKPbITOe MOSOXEHNE.

.11 MosTopuTk AencTeusa no n.3...7.

(%)

[0.12 KpaTkoBpeMEHHO HaaTb KHOMKY Dy ybeauTbcsa B NOsiBNEHNN Ha LMEPOBOM MHOUKATO-
pe 3actaBku «99» (roTOBHOCTb Npubopa K OCTUPOBKE KpalHEro OTKPbITOro NOMOXeHUS 3afBWDKKM).

.13 TMNoBTOopUTb AencTems no n.8, 9.
[.14 KOcTtuposka N3 ans BbibpaHHOro kaHana 3aBeplueHa. lMokasaHus npubopa B kaHane name-

pPeHUnsi NOJIOXEHUs 3aABUXKM AOMKHbI ObITb paBHbl 100,0.
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MpunoxeHue E. O6wme npuHumnsl MUAO-perynuposaHus

MpunoxeHune E. O6wme npuHuunel NMAL-perynupoBaHua

E.1 MapameTpbl MNA-perynatopa

E.1.1 NWAO-perynatop u ero kKoadduumneHTbl
MNA-perynaTop (NPOnopuUnoHanbHO-UHTErpanbHo-aguddepeHumnanbHbii PErynaTop) BblgaeT aHa-
JIOrOBOE 3HaYeHME BbIXOAHOrO CUrHana, HarnpasneHHOe Ha YMEHbLLIEHNE OTKOHEHUS TEKYLLIErO
3HAYEHNS KOHTPONMMPYEMOWM BENMNYUHBI OT YCTaBKU.

BbixogHou curHan MUO-perynatopa Y; paccumTbiBaeTcs no dopmyne:

1 AE. 1T &
Y, a B+t ——+—> EAtyq,

p Atyew Ty i0

rae Xp— nonoca nponopLMOHanbHOCTH;
E; — pasHoCTb Mexay YCTaBKOW U TEKYLUMM 3HAYeHUEM T; KOHTPONUPYEMOW BEMUYMHDI, UMK
paccornacoBaHue;
Ty — AndhdepeHumanbHas NOCTOsIHHaS;
AE;— pa3HoCTb MeXay ABYMS COCeAHUMU namepeHnamu Ein E—;
Atyay— BPEMS MEXOY ABYMS COCEAHUMMN n3mepeHusamm T;u Ti—;
Ty— UHTErpanbHasi NoCTOSHHAas;

n

2 E
i=0  — HakomneHHas B i-i MOMEHT BpPEMEHVM CyMMa pacCOrnacoBaHWii (MHTerpanbHas
cyMma).

Kak BuaHO 13 dhopmMynbl, cUrHan ynpaeneHns ABnNseTcst CyMMON TPeX COCTaBNSAOLLMX:

— nponopunoHanbHon (1-e cnaraemoe);

— uHTerpanbHow (3-e cnaraemoe);

— puddepeHumansHol (2-e cnaraemoe).

MponopuroHanbHas cocTaBnsoLas 3aBUCUT OT paccornacoBaHus Ei n otBeyaeT 3a peakumio Ha

MFHOBEHHY0 OLIMOKY perynmpoBaHusi.
MHTerpanbHas cocTaBnswowas codepkuT B cebe HakoMMeHHylo Ownbky  perynmpoBaHus

ZEiAtl/lsM

i=0 1 No3BONSET 4OOUTLCS MakCMMarnbHOW CKOPOCTU AOCTUXKEHUS YCTaBKuU.

IunddepeHumnansHas CcoCTaBnsaloLWAs 3aBUCMT OT CKOPOCTM W3MEHEHWs paccornacoBaHus
AEi/At ;¥ NO3BONSET YNyYLIMTbL KA4€CTBO NEepexoaHoro npoLecca.

Ons acbdektuBHom paboTel MNO-perynatopa Heobxoammo nogobpaTh AN KOHKPETHOro 06bekTa
perynupoBanusi 3HadeHnst koapduumnentos MNIO-perynatopa Xp, t, 1 t, (COOTBETCTBEHHO, NapameTpsbl
Pb, ti n td.ti, nocnegHuii 3agaeTcs Kak oTHOLLIEHME ty/t,).

Hactporiky TMWO-perynatopa pekoMeHAyeTCA BbIMOMNHATL B aBTOMATMYECKOM pexume (CM.
n.5.2.4.). MNpu HacTpoVike BPY4HYd MOXHO onpeaenuTb NpubnuauTenbHble 3HaYeHWsi NapameTpoB
MA-perynaTopa no npunoxenuio E.2.

E.1.2 HomnHanbHasa BbixogHas MOLHOCTb. OrpaHUyYeHWe HaKoMneHWs MHTerpanbHOW cocTaB-
nsowen. Paccmotpum noeegeHue obbekTa npu knaccuydeckom MNUI-perynupoBaHum (CM. pucy-
Hok E.1, kpuBas 1).
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MpunoxeHue E. O6wme npuHumnsl MUAO-perynuposaHus

T /1
B e e
2
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panbHas
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imin [of -l
0 -
Bpems
PucyHok E.1

Kak BugHo, npn AnutenbHOM Bbixofe Ha ycTtasky MU[-perynatop npovssoauT «nepeperynmpo-
BaHue» obbekTa. «llepeperynupoBaHue» CBs3aHO C TEM, YTO B MPOLECCE BbIXOAA Ha YCTaBKy HaKo-
NUIock o4eHb BonblLOe 3HAaYeHUe MHTErparnbHON COCTaBNSIOLWEN B BbIXOAHOM CUrHane perynsropa
(MoLLHOCTH).

Mocne «nepeperynnupoBaHns» HaYMHAETCs YMEeHbLUEHWe 3Ha4yeHusi MHTerpanbHON CocTaBmsio-
Len, YTo, B CBOI OYepedb, MPUBOAUT K NPOBary HWXKe YCTaBKW — «HeOOoperynnpoBaHunio». Tombko
nocre ogHoro-AByx Takux konebanun MNAO-perynaTop BeIXOAMT Ha TpebyemMoe 3HayeHne MOLLHOCTU.

Bo nsbexaHve «nepeperynvpoBaHns» N «He[operynmpoBaHnsa» Heo6X0ANMO OrpaHnynTL CBep-
Xy W CHU3Yy 3HaYeHne HaKOMNEeHHOW UHTEerpanbHOW COCTaBMsOLWEN.

Mpumep. ViMeeTcs neyb, ANs KOTOPOW M3 OMbiTa U3BECTHO, YTO ANS NOAAEPXaHUS onpeeneH-
How ycTaBku TpebyeTtcs mMolHocTb oT 50 % go 70 %. Pas3bpoc mowHocTv B 20 % BbI3BaH M3MeEHe-
HUSIMW BHELLHMX YCMOBUI, HanpuMmep TemnepaTypbl HapyXHoro Bo3adyxa. Toraa, BBOAS OrpaHu4eHne
WHTerpanbHON cocTaBnslolen, T. €. 3agaB napameTpbl i.min = 50 % wu i.UPr = 70 %, Mbl MOXeMm
YMEHbLUNTb «NepeperynmpoBaHne» n «HeaoperynmpoBaHve» B cucteme (CM. pucyHok E.1, kpusas 2).

BaxHo! CnegyeT noHumarb, 4YTO OrpaHuyeHusi napameTpoB i.min u i.UPr pacnpocTpaHsitoTcs
TONbKO Ha MHTEerpanbHylo cocTaBnstoLlyto. KoHeyHoe 3HayeHue BbIXOAHOW MOLLHOCTM, Norny4yeHHoe
KaK cyMMa nponopumoHanbHon, AnddepeHLnanbHon U MHTErpanbHON COCTaBNAOWNX, MOXET ne-
XaTb BHE nNpegenos, 3agaHHbix i.min ni.UPr.

OrpaHuyeHne KOHEYHOrO 3HayeHUsi BbIXOAHOW MOLLHOCTM B CUCTEMe 3ajaeTcsi napaMmerpamu
P.min n P.UPr (cm. n. 3.7.3).

[na ymeHbLueHNs konebaHuii Npyu NepexofHbIX MpPoLeccax MOXHO Takke 3agaTb HOMUHAMbHYIO
MOLLHOCTb. HOMUHanbHas MOLHOCTb — 3TO CpefHAs MOLLHOCTb, KOTOPY0 Hafgo nodaTtb B OObEKT
perynmpoBaHus Ans OOCTUxeHus Tpebyemol ycTaeku. B Halem npumepe HOMWHamNbHYIO MOLLHOCTb
P.nom HyxHO 3apaTb paBHoi 60 %. Torga npu paboTe K 3HaYEHWIO BbIXOAHOW MOLLHOCTU, paccyu-
TaHHon M[O-perynstopom, 6yaeT npmbaBnaTbCA HOMUHANbHAsA MOLLHOCTb. Mpu 3agaHnun HOMUHanNb-
HOWM MOLLHOCTM napameTpbl OrpaHUYeHnst MHTerpana HeobxoaMMo 3agaTtb OT 3HaveHus P.nom. B
Halwem npumMmepe Ans AOCTUXKEHUS 3HAYeHWs MHTerpanbHon coctasnstowern ot 50 % o 70 % u npu
P.nom = 60 % Heobxoaumo 3agaTthb i.min =—-10 %, a i.UPr = +10 %.

PaboTta cuctembl ¢ 3a4aHHON HOMUHAMbLHOW MOLLHOCTBIO U OrpaHUYEHUSIMU MHTErpanbHON Co-
CcTaBnsoLWen nokasaHa Ha pucyHke E. 2. Kak BMOHO M3 puCyHKa, nepexofHblii Npouecc npoTekaet
HecKomnbKo GbICTpee, T.K. 3Ha4YeHWe BbIXOAHOW MOLLHOCTW cpa3dy HaunHaeT pactu oT P.nom, a He oT
HYNeBOro 3HaYeHus.

Takke 3agaHue P.nom Heobxogumo npu ncnonb3oBaHum MNO-perynsitopa.
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MpunoxeHue E. O6wme npuHumnsl MUAO-perynuposaHus

1
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PucyHok E.2

E.2 OnpeaeneHue napameTpoB NpeaBapuUTeNibHON HaCTPOMKK perynsatopa

MpuBeaEeHHbIN HWXEe MeTon MO3BONSET onpeaenvTb NpUMBNM3nNTEnbHbIE NapamMeTpbl HACTPOWKK
perynstopa ans obecnevyeHns BO3MOXHOCTU MOCMEayHLero npuMeHeHnsi TOYHOW aBTOHACTPOMKM.
OTo GbIBAET HEO6XOAMMO B cryyae, ecrnv NpoBedeHne NpeaBapuTEnbHON HACTPOMKN B aBTOMaTuye-
CKOM peXumMe HeJomnycTumo.

[pybas oueHka napameTpoB perynstopa OCHOBaHa Ha BPEMEHHbIX XapaKTepUCTUKax nepexon-
HOM OyHKUMKN oBbeKkTa perynupoBaHusi. [ins CHATUA NnepexodHow yHKLUMM 06beKT BbIBOAAT B pabo-
Yyylo obrnacTb B pPy4HOM pexume, AOXMAATCs cTabunusauum perynvpyemon BenUYMHbl U BHOCHAT
BO3MYLLEHNE U3MEHEHUEM yMnpaBnsoLero Bo3aencteusa Ha DP, [% oT Agnana3oHa nsMeHeHus yrnpas-
nsiowero Bosaenctams]. CTpoaT rpadmk nepexogHon dyHkumn (cm. pucyHok E.3). Wicnonbays rpa-
VK, BbIMUCIUTD:

tos=t1—t;
Voo = (T2 — T1)/(tos *DP);
Ti = 4-t;
Xp = 2etevyy,
Fne X,— nonoca NponopuMoHansbHOCTH, [eq. nam./%];

T— NOCTOsIHHAsA 3anasgpbiBaHus, [c];

tos — MOCTOSIHHAsA BpeMeHn 06bekTa, [C];

Vob — MaKCUMarnbHas CKOPOCTb U3MEHEHUS Perypupyemon BEMUUMHbLI NMPU M3MEHEHUN 3ada-
HWUSI HA OOWH NPOLEHT, [eA.13Mm.]

Tw— VHTErpanbHas nocTosiHHas, [c];

T,— ycTaHOBMBLLEECH 3HAYEHVE perynmpyeMoi BenuyuvHel, [eq. nsm.];

T1— HavanbHoe 3HayeHue, [eq. u3m.];

AP — nameHeHve ynpasnsiowero so3aenctsus, [%).

KoadhduumeHT t,/t, (napameTp td.ti), onpegensiowmn gonto guddepeHumansHON CoCTaBnsto-
wen, BbibupaeTca u3 nitepeana [0,1...0,25].
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MpunoxeHue E. O6wme npuHumnsl MUAO-perynuposaHus
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PucyHok E.3

KoHkpeTHoe 3HaueHue ty/t, 3apaeTcs ¢ y4eToM pearnbHbIX YCMOBWI SKCNyaTauum n xapakrepu-
CTVK UCMOSIb3yeMbIX TEXHMYECKUX cpeAcTB. [ns Toro, 4Tobbl onpeaenuTb ONTUMaribHOe 3HauveHue
ta/tu, HEOBXOAUMO conoCTaBUTL PAbOTy CUCTEMBI B pearibHbIX YCMOBUAX IKCNyaTauum npy AByx-Tpex
pasnuyHbIX 3HaYeHusiX ty/t, (Hanpumep, npu ty/t, = 0,1; 0,15 1 0,25).

Mo ymonuaHnwuio BBeAeHo 3HaveHue ty/t,= 0,15.
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MpunoxeHue E. O6wme npuHumnsl MUAO-perynuposaHus

MpunoxeHune XK. Cnncok nogknoyaemMbiX JaTYMKOB

(napameTp

in-t)

OTOGp.Ha UH- Tun OJaTtumka (CHI) Tun pgatumka* (Mex- Wigo
AukaTope AyHapoaHoe)
aFF [aTumk OTKNIOYEH
TEPMOMNPEOBPA3OBATEJIN COMNPOTUBJIEHUA
Y76 TCM 50M Cn 50 1,42602
Y478 TCM 50M Cwn' 50 1,428010
~385 TCM 500 Pt 50 1,38508
~391 TCM 5001 Pt' 50 1,39109
Y26 TCM 100M Cn 100 1,42601
428 TCM 100M Cn' 100 1,428015
.35 TCI 1000 Pt 100 1,3850
~391 TCI 1000 Pt 100 1,3910
~B 17 TCH 100H Ni 100 1,6170
t. 3685 TCIM 50001 Pt 500 1,3850
£391¢ TCIM 50001 Pt' 500 1,3910
t. 365 TCIT 100001 Pt 1000 1,3850
£391¢ TCIT 100001 Pt' 1000 1,3910
L6 TCH 1000H Ni 1000 1,6170
TEPMOIAPbDI
E L TXK L
E K TXA K
AKTUBHbLIE OATYUKA
cH20 Oatuuk 4...20 MA
ca20 [atuuk 0...20 MA
a5 Oatumk 0...5 MA
ug o Oatunk 0...1 B
OATYUKU NONOXEHUA
P09 Pe3ncTBHbIN gaTtunk 3agBUKKN 00
900 Om
PO20 [aTymk NONoXeHns 3a0BUXKKK C
TOKOBbIM BblxogoMm 0...20 MA
POS [aTumk NONOXEHUs 3a0BUXKKM C
TOKOBbIM BbixogoMm 0...5 MA
P2l Pe3ncTmBHbIN gaTunk 3aaBUXKKN 00

2 kKOm

*) — Ha ocHoBaHun FOCT 6651 -94 «TepmonpeobpasoBatenu ConpoTtusneHus» (aHanor IEC 60751)
FOCT8.585-2001 «Tepmonapbi» (aHanor IEC60584-1)
MpumeyaHue: B gaHHow peaakum u PO u nporpammbl-koHdUrypaTopa npuBedeHsl AaT4MKK, UCMONb-
3yeMble B CUCTEMaxX BEHTUNALMM U KOHAULMOHUPOBaHWS. 3a NoapoBHON KoHCynbTaumel obpaluiai-

Tecb B rpynny TEXHUYECKOW NOAAEPKKM.
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MpunoxeHue 3. Hactporka npu6opa

MpunoxeHune 3. Hactpoika npubopa gns paéortsbl ¢ UM
C aHanoroBbIM ynpaBrieHuem

Mpwn nporpammupoBaHnn npmbopa ¢ NOMOLLbI0 KHOMOK Ha NULEBO NaHenu, crneayeT:

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

Bowitu B rpynny Hactpoinku/ NapameTpbl/ CnyxebHble;

3apatb napameTpy idle 3HauyeHne ON;

Mpubop nepenaeT B peXum OXunaaHUs;

B rpynne Hactpowku/ MapameTpbl/ BbixogHble ycTponcTBa ycTaHoBUTL napameTp F.PC;
Bontun B nanky napameTpoB MCNOMHUTENBHOro MexaHusma F.PC;

MapameTtpam OP1 n OP2 3agatb 3HaveHue oFF;

B aTo1 xe nanke 3agatb 3Ha4YeHne napameTpy SE.P paBHbiM 2.P0S;

Mocne aTtoro BepHyTbCA k NnapameTpy OP1 1 ycTaHOBUTb 3Ha4YeHWe paBHbIM 5;

Bontu B rpynny Hactpoiku/ MapameTtpbl /CnyxebHble u nepesectu napametp Idle B
3HaveHune oFF;

Mpu nporpammMupoBaHnu npubopa ¢ NOMOLLLI0 MPOrpaMMbI-KOHGUrypaTopa criegyer:

1)
1.1)
1.2)
2)
2.1)

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

3.1)
3.2)

«MalumHa CoCTOAHNIN»:

3apatb napameTpy idle 3HayeHue BKIHOYEH;

3anucaTb U3MEHEHNE;

«bnokn YnpasneHusa NcnonHutenbHbiMn MexaHnamamms:

B BYVM1 B ccbinike Nel Ha BbIXOLHOM 3fieMeHTe U ccbinike Ne2 Ha BbIXOAHOM 3feMeEHTE
nocTtaBuTb 3Ha4yeHne OP — «He 3a4ecTBOBaH»;

3anncaTtb U3MEHEHME;

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

3anucaTb U3MEHEHNE;

B BYWML1 ccbinke Nel Ha BbIXOAHOM anemMeHTe 3aaaTth 3HadeHne napameTpy OP — BO Ne5;
3anucaTb U3MEHEHNE;

«MalumHa CoCTosIHUA»:

3apatb napameTpy idle 3HauYeHne «BbIKIHOYEH;

3anucaTtb U3MEHEHWUE.

HACTPOWKA NMPUBOPA A58 PABOTbI C 3-X MO3ULUOHHBIM UM
Mpubop TPM133 moxeT paboTaTb B COCTaBe CUCTEMbI C 3-X NO3MLUMOHHBIM M.

1)
2)
3)
4)

5)

6)

7

[Ons nameHennsa Tuna M nepeseguTe cMcTeMy B peXnUM OXugaHus 3agatb napametpy idle
3HayeHne ON).

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

3apaTtk napameTpy SE.P (//HacTpouka /MapameTpbi/ BbIXOOHBIE YCTPOUCTBA /F.PC)
3HayeHue 3.PoS.

MogxntounTb perynaTtop K AvckpeTHbIM BY Ne2 n Ne3, 3agas napametpy OP1 3HauyeHue 2, n
OP2 3HaueHune 3.

Ecnv M ocHalueH AaT4YMKOM NOSOXEHUS, BbINOMHUTL CrieayoLwne AenCTBUS:

MogkntounTb gaTumnk nonoxeHus k Bxoagy Ne 6;

3apatb napameTpy n.Ch (//Hactpownka/llapameTpbl/O6bekTbI/ObJ 1) 3HaveHue 6;
HactpouTb Bxoa Ne 6 ons paboTbl ¢ KOHKPETHBIM AaTYMKOM,;

3apatb napameTtpy dIP 3HayeHue ON;

Ecnu UM HE ocHalueH 4aTyMkoM NOMOXEHUs1, BbIMOMHNUTbL Crieaytolme AeUCTBuIS:

3apatb napameTpom tP.H nonHoe BpeMs xoAa 3aABuKKY;

3agaTtb napameTpom tP.L MMHUMansHoe BpeMst paboTbl 3aABWXKY;

3apatb napameTtpom tFP Bpems BbiGopku nmodTa 3aaBUXKKY;

MepeBecTn npubop B pabounii pexum (idle=oFF)
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MpunoxeHue WU. MogkniouyeHne Harpysku

MpunoxeHue WU. MNMoaknoyeHne Harpy3ku
K B3 tnna «LUAM 0...10 B» («Y»)

BbixogHoe yctponcteo Trna «LIAM 0...10 B» ncnonb3yetcs ansa ynpaeneHus aHanorosbiMn UM,
TakMMW Kak: perynupyloLne KnanaHa, 4acToTHble npeobpasosaTtenu v T.M. Takoe BbIXOAHOE YCTPON-
CTBO MOXET OblTb aKTUBHBLIM UMW NaCCUBHBIM (MCMOMB3YIOLWMM BHELLHUIA UCTOYHUK NMUTAHWS).

Cxema nogkntoyeHus aktueHoro B3O tuna «LATMM 0...10 B» nokasaHa Ha pucyHke A.1.

Ba1

LAN
0..10B Rull @

PucyHok U.1 — Cxema nogknioyeHus aktusHoro B3 tuna «UAM 0...10 B»

B HacTosiumin MomeHT B Npubopbl ycTaHaBnmneBaeTcs aktuBHbIn «LIAIM 0...10 B».

Onsa pabotbl naccueHoro LIAM 0...10 B ucnonb3yeTcst BHELLHUIA UCTOYHUK MUTaAHWS MOCTOSHHOTO
TOKa, HOMUHarNbHOE 3Ha4YeHue HanpskeHus kotoporo U, HaxoauTcs B AnanasoHe 15...32 B.

ConpoTusneHne Harpy3ku R, nogknioyaemon k LIAT, oomkHO ObITb He MeHee 2 KOM.

Cxema nopgkntoveHusi naccusHoro BO tuna «LIAI 0...10 B» nokasaHa Ha pucyHke U.2.

B3

o +U,

LAN

0..10B m_u

PucyHok U.2 — Cxema nogknio4yeHus naccuBHoro B3 tuna «LUAM 0...10 B»

-

BHumaHue! HanpsikeHne nctodxmka nutanus LIAT He gomkHo npesbiwaTth 36 B.
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IucT perucrTpaumm nsmeHeHum

INucT pernctpaunm nameHeHUn

Ne us-
MeHeHud

Homepa nuctos (cTp.)

NU3MEH.

3aMeHeH

HOBbIX

aHHYnMp.

Bcero nuc-
TOB (CTp.)

AaTa
BHeceHust

Moanuckb
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LienTpanbHbiii odpuc:

111024, Mockea, 2-9 yn. QHTY3UacToB, A. 5, Kkopn. 5
Ten.: (495) 221-60-64 (MHOrokaHanbHbIl)
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