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BBepeHue

BBegeHue

Hactosilee  pykoBoACTBO MO 3KCnfyaTauuu — npedHasHayeHo ANt O3HAKOMIEHUs!
obcnyxuBaroLlero nepcoHana C YCTPOWCTBOM, MPWHLMWMNOM AEWCTBUS, KOHCTPYKUueRn, paboTon u
TEeXHUYeCKUM obcnyxuBaHnem KOHTpornnepa nputovHon BeHTunauum TPM133M-X.04 (B ganbHenwem
no TeKCTy nMmeHyemoro «koHTponnep TPM133M-04» «koHTponnep» unun «TPM133M-04»).

PykoBoACTBO MO aKkcnnyaTaummn pacnpocTpaHsieTcs Ha KoHTponnep TPM133M-04, BbinyLLEHHbIV
no TY 4211-020-46526536-2008.

KoHtponnep TPM133M-04 sBnsietca mogudukaumen 04 nuHenku koHTponnepos TPM133M,
paspaboTaHHON AN ynpaBneHns CucTemMamm NpUTOYHON BEHTUNSALMN.

KoHTponnep TPM133M-04 wu3roTaBnuMBaeTcs B  HECKOSbKMX BapuvaHTax MWCMOSHEHWS,
OTNMYaOLLMXCS OPYr OT Apyra TUMOM BCTPOEHHbIX BbIXOAHbIX YCTPOWCTB, NpedHa3Ha4YeHHbIX OISt
yrpaBneHvsi BHELUHUMW UCMONHUTENbHBIMU MEeXaHn3Mamu 1 ycTponcTeamu. BapuaHTy mcnonHeHus
koHTponnepa TPM133M-04 cooTBeTCTBYET YCrOBHOE 0603HaYEHME:

TPM133M-PXXXXX.04,

roe X — TUn BCTPOEHHOTO BbIXOAHOMO YCTPOWCTBA,

04 — Homep anropuTma ynpasneHus.

Tun BCTPOEHHbIX BbIXOAHbIX YCTPONCTB X:

P - pene anekTpoMarHuMTHoOE;

K  —ontonapa TpaH3ucTopHas CTPyKTypbl N—p—n-Tuna;

C - onTonapa cUMMUCTOPHaS;

N — umdpoaHanorosbin npeobpasoBaTernb «napameTp — ToK 4...20 MA»;

Y - uudpoaHanorosblii npeobpasoBaTenb «napameTp — HanpsxkeHve 0..10 B»;
T —BbIXxo4 ANS ynpaBreHWsi BHELWHUM TBEPAOTENbHbIM pene;
O - BbIXOAHOE YCTPOWCTBO HE yCTaHaBMMBAaETCS.

MpumeyaHus.

1) KoHcTpykuusi koHTponnepa TPM133M-04 npegycmaTpuBaeT UCMNOMb30BaHWE MNpu
(YHKLUMOHUPOBAHUM [0 LUECTM BCTPOEHHbIX BbIXOAHBIX YCTPOWCTB, MNPU 3TOM
KoHTpornep TPM133M-04 MoOxeT KOMMMeKToBaTbCs, Mpu  HeobxogumocTw,
BbIXOAHbIMW YCTPONCTBAMN OLHOIO WK pasnuyHblX TUNoB. Tpebyemble ycTponcTBa
OOMKHbI ObITb NepeuncnieHbl npu 3akase TPM133M-04 c ykaszaHMeM KOHKPETHbIX
TMMA W MecCTa MOHTaXa BbIXOAHOTO YCTPOWCTBA, C Y4E€TOM CyLECTBYIOLLErO
OrpaHVYeHns: ecnm TpebyeTcsi ycTaHOBKa NepBOro BbIXOAHOIO YCTPOWCTBA,
TO MM [OIKHO ObITb pene.

2) B paspabotaHHOW nuHelke koHTponnepoB TPM133M npumeHseTcs nporpamMMHoe
obecneyeHve, peanuaylollee  MHOrOMYHKUMOHANbHbIE  anropuTMbl  paboTbl
KoHTponnepos TPM133M-04 B cucTemax npuTOYHOM BeHTUNsuun. KoHTponnep
TPM133M-04 npumeHsieTcs B cMcTeMax NPUTOYHOW BEHTUISALMM KOHKPETHOro Tvna —
C arnekTpuyeckum kanopudepom u (peoHOBbIM NMOO BOASHBIM OXraguTernem, u
npegycMaTpuBaeT ucnonb3oBaHve 04 anroputma ynpaBneHus.

Mpumeyanune — [Jonyckaetcs obHOBNEHWe MPOLIMBKA KOHTponnepa TPM133M-04, B
TOM 4WCne W MpOoLUVMBKa ApYyroro anroputma ynpaeneHus. [na ocyLiecTBReHus
MPOLUMBKMA MOMb30BaTeNb AOMMKEH npuobpectn (gononHutenbHo) «Komnnekt ans
o6HoBReHus: npoLlumnskn». Nepen o6HOBNEHMEM NPOLUMBKM HeobxoanmMo ybeamTbes,
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BBegeHue

YTO KOHdWrypaums (pacnonoxeHve w Tun) Bcex BY no3BonAT KoppekTHO
YHKLMOHMPOBATL 3alumBaemort MoandunkaLmm.

Mpumep nonHoro Has3BaHusi KoHTpornnepa TPM133M-04 npu 3akase:
TPM133M-0OYYY0O.04.

MpuBeneHHoe ycnoBHoe obO3HayeHWe ykasblBaeT, YTO M3rOTOBMEHWIO W MOCTaBKe MOANEXUT
KOHTpOnnep Ans CUCTEM NPUTOYHOM BeHTunsaumn TPM133M-04, ocHalleHHbIn LudpoaHanorosbimMm
npeobpasoBatensaMn «napameTp — HanpskeHne 0..10 B» B kayecTBe BTOPOro — YeTBEPTOro
BbIXOAHbIX YCTPOWCTB, 6€3 yCTaHOBKM NepBOro, NATOro M LIECTOro BbIXOAHbLIX YCTPONCTB.

KoHtponnep TPM133M-04 pabGoTtaeT COBMECTHO C MOAYMEM paclMpPeHnsl BbIXOAHbIX
yctponcte MP1 paspabotkn OOO «[NponssoacteeHHoe Ob6beauHeHne OBEH» (B ganbHerwem no
TEeKCTy umeHyembiM «Mogyne MP1» u npegHasHayeH Ans ynpaBneHUs cUcTeMaMu MPUTOYHO-
BbITSDKHOW BEHTUNALMUM B OCPUCHBIX, KMIbIX, CKNAACKNX, MPOMbILLNEHHBIX, TOPTOBbIX U UHbBIX 30aHUSIX.

Mpumeyanus.

1) B mogynb pacwupeHus MP1 ponyckaeTcs ycTaHaBnvMBaTb BbIXOAHbIE YCTPOMCTBA
TOMNbKO AMCKPETHBIX TMNOB, a umeHHo: P, K, C, T.

2) Moaudumkaumm koHTponnepa TPM133M-PPPPPP.04, TPM133M-OYYYOO0.04, a Takke
MOAYNSA paclUMpeHns BbIXoAHbIX ycTponcTB MP1-PPPPPPPP gasnsioTca craHgapTHbIMK,
WHble AOCTYMHbI MOJ 3akas.



A66peBunaTypbl 1 yCNoBHble 0603HaYeHUs

AG66peBMuaTypbl, UCNoOSib3yeMbie B PYKOBOACTBE

BK - BO3A4YLUHbIV KNanaH

BY - BbIXOOQHOE YCTPOMCTBO

an - [aTyYnK NONoXeHus

XKU - KUAKOKPUCTAmNNIMYECKUn MHONKaTop

K3P - KrnanaH 3anopHo-perynupyoLmin

HCX - HOMMHarnbHas cTaTuyeckas xapakTepucTuka
MnK - nepcoHanbHbIN KOMMbIOTEP

T - Tepmonapa (npeobpasoBaTerb TePMO3NEKTPUIECKIN)
TC - TEPMOMETP CONPOTUBNEHMUS

TCM - TEpPMOMETP CONPOTUBIIEHNS MEAHbIN

TCH - TEPMOMETP COMPOTUBMNEHNS HUKENEBbIN
TCN - TEPMOMETP CONPOTUBEHNS NNATUHOBLIN
LAN - LumcppoaHanorossbIi npeobpasoBaTterb

4ymMu - YeroBeKO-MalLNHHbIN MHTepdenc

t - BEnnYMHa BpeMeHu

T - BenuynHa Temneparypbl

YcnoBHble 0603Ha4YeHuA

Cumon | KpaTtkas Mpumep
pacLumdppoBka
1 MepeaHun poHT C41 — HaxaTune kHonku C4
t 1 AeHb — HacTynneHne AHeBHOro BPEMEHU CYTOK, TO eCTb
CMeHa C HOYHOro Nnbo Npa3fHUYHOro BPEMEHU Ha AHEBHOe
! Jlornyeckoe «He» IC5 — HBEpTMpOBaHHbIV curHan co Bxoaa C5
1= He paBHo in-t[[5]'="HET JATYUMKA” — B napameTpe in-t 3anucaHo
3HaveHune, otnnyHoe ot «HET JATHYNKA»
Il Tornyeckoe «AITN» C1||C6 — cpabaTbiBaHVe AaTuvka nepenaga AaBreHns Ha
NPUTOYHOM NMBO BbITSHKHOM BEHTUNSATOPE
€ 3Hak NpuHaanexHocTn | t e Houb — ycrioBue ByaeT UCTMHHO B HOYHOE BpeMs CyTOK NMbo
B Npa3gHuYHble OHK
& Jlornyeckoe «» (1C4)&(!C5) — He BKMOYEH BbIKNOYaTENb YAepXaHus B
[EXYPHOM peXxumMe 1 HeT curHana ¢ Aatyuka noxapHom
CUrHanusaumu
max MakcumanbHoe u3 t nporpeB>max(t nporp.BK, t nporp.Kan) — Bpemsa HaxoxgeHus
yKa3aHHbIX 3Ha4YeHn B pexume «[lporpeB» 6orblle MakcuManbHOro U3 3HaYeHu:
BPEMeHM Nporpesa BO3AYLUHOrO KfanaHa 1 BpeMeHu nporpesa
kanopudepa.




MCI'IOJ'IbsyeMbIe TePMUWHBbI

Ucnon b3yeMbleé TEPMUHbLI

AHanoroBoe BbIXoAHOe YCTPOMCTBO — LNPO-aHanorosbin npeobpasosarenb, NO3BONSIOLLMNIA
hopMUpoBaTb aHaNoroBbIV CUrHam Toka U HanpPsKeHNs.

BbixogHoe yCcTpOMCTBO — MporpaMMHo-annapaTHbIi MOAyfb, CAYXalMn AN Bbl4ayn OQHOro
ynpaensioLLero curHana.

[nckpeTHOe BbIXOAHOE YCTPOMCTBO — 3MEKTPOMArHUTHOE perne, TpaH3McTopHas orrtonapa,
ONTOCMMUCTOP — MUCMOMb3yeTcs AN ynpaBreHus (BKMOYEHUS/BLIKIIOYEHUS) Harpyskon nmbo
HenocpeAcTBeHHO, NMMbo yYepe3 Gonee MOLYHbIE yNpaBnsoWMe 3NeMeHThbl, TakMe Kak nyckatenu,
TBEpAoTeNbHbIE pene, TMPUCTOPbI MY CUMUCTOPbI.

UcnonHnTenbHbIA MeXaHU3M — BHELLHee YCTPOMCTBO, PyHKLMOHMPYIOLLee nog ynpaBrneHnem
KoHTponnepa TPM133M-04.

WcnonHuTenbHbIN MeXaHU3M 2-X MO3ULMOHHbLIA — WCMOSHATENBbHBLIN MeXaHW3M, UMEIoLLMI
nBa nonoxeHusi: «BKJT» n «BbIKI1».

UcnonHutenbHbIA MeXaHU3M 3-X MO3ULIMOHHbIN (3a4BWKKA) — UCMOMHUTENbHbIA MEXaHU3M,
ynpaensemblii TpeMst TUNamMn CUrHanoB: «Bonblue» / «<MeHbLUe» / «BbIKI.».

Uma napameTpa — Habop CMMBOMOB, OOHO3HAYHO OMpedensiioWMin OOCTyn K napameTpy B
KoHTpornnepe TPM133M-04.

Umsa napameTtpa B npotokone OBEH — HaGop cumBonoB (He 6onee YeTbipex CUMBOMOB U He
bonee yeTblpex ToYek), BMECTE C MHOEKCOM OLHO3HAYHO onpeensioLnii AOCTyN K napameTpy npu
OCYLLieCTBINEHNMN CBA3N € KoHTpornepom TPM133M-04 no npotokony OBEH.

WHpekc napameTpa — YMCINOBOE 3HaYeHue, oTnuyaloLee napaMmeTpbl OAHOTUMHBLIX 3MTIEMEHTOB C
OVHaKOBbLIMW MEHaMW.

KoHdwmrypaumsa — COBOKYNHOCTb 3HaYeHW BCeX MapaMeTpoB, onpegensowmux paboTty
KOHTponnepa.

NapameTpbl onepaTUBHbIE — AaHHbIE O TEKYLLEM COCTOSIHAW KOHTpoOInepa 1 npouecce paboTbl
(perynupoBaHusi 1 MOHUTOPUHra) KOHTponnepa. B onepaTuBHbIX napameTpax MOryT nepeaasaTbCs
3HaYeHWsA, U3MepeHHble AaTYMKaMK, 3HAYEHUS MOLLHOCTU C PErynsaTopoB, COCTOSAHUS OOBEKTOB U T.4.
OnepaTvBHble NapameTpbl MOryT CuUMTbIBATbCS M pernctpupoBaTbcs Ha K unu Ha pgpyrux
KOHTpoOrnepax, COeAMHeHHbIX B ceTb RS-485 nnn RS-232 smecte ¢ TPM133M-04.

MNapameTpbl  KOHdUrypauMoHHble — napameTpbl, ONpeAensiowme  KoHMbUrypauumto
KOHTpoOnnepa, 3HayeHust KOTOPbIM TONb3oBaTenb MNpUCBavBaeT C MOMOLLBIO  NPOrpamMmbl-
KOH(purypatopa unu c nepegHen naHenu. B KoHuMrypaumoHHbIX napameTpax HacTpavBaeTcs
CTPYKTypa KOHTponnepa, paboTa BXOAOB U BbIXOAOB KOHTPOIIepa, HacTPOWK/N perynsaTopos W T.A.
KoHdurypaumnoHHble napaMeTpbl COXPaHATCA B 9HEProHe3aBMCMON NaMsTV KOHTpornepa.

NapameTpbl ceTeBble — crneuuanbHble KOH(UrypauMoHHbIe napameTpbl, onpeaensowme
paboTy koHTponnepa B ceTn RS-485.

YcTtaBka — 3aAaHHbI ypoBeHb NoAAepxaHns B npouecce paboTbl KOHTponnepa u3mMepeHHoW
UMK BbIYUCIIEHHON BENUYMHBI.

dopmaT AaHHbIX — TWUM 3HaYeHuin napameTpoB. PasnuuaioT crepyowme dopmaTbl: Lenoe
4MCIO, YMCIIO C NnaBatoLLel TOUKoW 1 ap.



1 HasHauyeHue npubopa

1 HasHa4yeHue KOHTponnepa

1.1 TPM133M-04 npegHasHayeH Ans  NOCTPOEHUS  CUCTEM  YMpaBfeHWs  MPUTOYHOWM
BEHTUNSLMEN C aNeKTPUYEcKnM Kanopudepom Harpesa, ¢ BOAsSHbIM Nbo hpeoHOBLIM kKanopudepom
OXITaXAEHUS.

1.2 KoHTtponnep TPM133M-04 B komnnekce ¢ moaynem MP1 BbinonHseT cnegyoLwme yHKumm:

—  n3MepeHve U3NYECKNX NapaMeTpoB 06beKTa, KOHTPONMPYEMbIX BXOAHBIMW NMEPBUYHBIMU
npeobpasoBaTensamu ¢ y4eTom HenmHenHocTn nx HCX;

—  [AMarHocTvKa aBapuiHbIX CUTyaLuii: Mpyu obHapy>KeHNM HeMCNpPaBHOCTU NEPBUYHBIX
npeobpasoBaTeneii, Npy NPEBbLILLIEHUN aBapUHBIX NMOPOrOB UMM NOSIBIIEHNW CUTHANOB Ha
ONCKPETHbIX BXOA4ax C oToOpaxeHnem ux npuynHbl Ha KK 1 BbIBOOOM aBapuUnHOro
CurHana Ha BHELLHIOK CUrHanuM3auuio;

—  uudposas punbTpaLms U3MEPEHHbLIX MAPaMETPOB OT NMPOMbILLIIEHHbIX UMMYIbCHBLIX NOMEX;

—  oTobpaxeHue pe3ynbTaToB n3mepennii Ha KK n nepepgaya ux B cetb RS-232 n RS-485;

—  hopMMpOBaHMe KOMaHbl Py4HOrO yNpaBreHnst UCMOMHUTENBHBIMU MEXaHU3MamMm v
yCTpOMCTBaMW C KNaBmaTypbl KOHTpoOrnepa, a Takke no cetn RS-232 n RS-485;

—  nepepgada no 3anpocy c MK nHpopmauum o 3Ha4eHUAX KOHTPONMPYEeMbIX AaT4MKaMmn
BENUYMH 1 YCTaHOBMEHHbIX paboynx napameTpax, a Takke npvem oT MK gaHHbIX Ha
U3MEHEHME 3TUX NapameTpoB no cetn RS-485 n RS-232;

—  COXpaHeHVe 3afaHHbIX MPOrpaMMMpyemMbiX MapameTpoB B SHEPrOHE3aBNCMMON NaMaTh NMpu
OTKIMIOYEHNMN HAMPSDKEHNUS MUTaHUS;

—  3afaHue 3HaYeHui NporpaMMmpyembix paboymx napameTpoB C MOMOLLbIO BCTPOEHHOM
Knaematypbl ynpasneHusi, a Takxke ot MK no cetn RS-485 n RS-232;

—  noppepxka nportokornoB obmeHa: OBEH, Modbus-RTU n Modbus-ASCI;

—  aBTOMaTM4ecKoe perynvpoBaHue TemnepaTypbl TPUTOYHOrO BO3yXa B COOTBETCTBUM C
3agaHHOW YCTaBKOW;

—  M3MepeHVe, KOHTPOMb 1 PErynmpoBaHne CriefyoLmx OCHOBHbIX NapamMeTpoB:

- TemnepaTypbl KOMHATHOTO BO3AYXa;
- TemrnepaTtypbl NPUTOYHOTO BO34YXa;

- n3mepeHmne JoONOSTHUTENbHbIX CbI/IBI/ILIeCKVIX napameTpoB:

- BMaXXHOCTU (MpW YCNOBMUM NMPUMEHEHNS AaT4uKa BNaXHOCTV C HOPManu3aTopom
curHana);

- TemnepaTypbl Hapy>XHOro BO3ayXxa;

- NONOXEHUS 3a[BUXKKN;

—  oTOOpaxeHue pe3ynbTaToB U3MEPEHUI Ha BCTPOeHHOM XKKU;

—  (hopMMpOBaHMe CUrHamnoB ynpaBreHUsi BHELLHUMMW UCNONMHUTENbHBIMU MeXaHn3mamm u
yCTponcTBamu: BOASHbIM MO0 hpeoHOBbLIM kanopudepamy oxnaxaeHnsi, aneKTpruYeckum
Kanopudepom Harpesa (C ANCKPETHbIM, MO0 aHaNoroBbIM ynpaBreHMeM — OTHOCUTCSH U K
HarpeBaTenio, U k oxnagutento), TOHoM BO3ayLLIHOro knanaHa, NPUTOYHbLIM/BbLITSXKHBIM
BEHTUNSITOPOM (AMCKpeTHoe Nbo aHanoroBoe ynpasneHne), HaCoCOM NGO UHbBIM
obopyAoBaHneMm, BKIIOYEHHBIM B PEXNME OXMaXAeHUS, BO3AYLLHbBIM KIlanaHoM,
yCTpONCTBaMU AEXYPHOWN 1 aBapunHOM CUrHann3auunu.



2 TexHuyeckue XapaKTepUCTUKU U ycnoBusa 3Kcnnyatauum

2 TexHuYecKue XxapaKTepUCTUKMU U YCNOBUSA IKCNIyaTaLum

2.1 TexHU4ecKue XxapaKTepUCTUKU KOHTponnepa

OCHOBHblE TEXHUYECKME XapaKTepucTuku KoHTponrnepa TPM133M-04 npuBefeHbl B Tabnuuax

2.1...2.4.
Tabnuua 2.1 — O6wmMe XxapaKTePUCTUKM

HaumeHoBaHue

3Ha4yeHue

1

2

Ounana3oH nepeMeHHOro HanpsAXeHUsa NMTaHus:

HanpsbkeHue, B

90...245

vyacrtoTa, 'y

47...63

MoTpebnsiemas mowHocTb, BA, He Gonee

12

AHanoroBble BxoAbl

KonuyectBo

Bpemsi onpoca ofHoro BxoAa

TEPMOMETPbI CONPOTUBIIEHNS, C, HE Gonee

0,8

TepMOarneKTpuyeckme npeobpasoBarenu un
YHUPULIMPOBAHHbIE CUrHAIbI MOCTOSIHHOIO
HanNpshXeHWs 1 TokKa, ¢, He bonee

0,4

lMpenen gonyckaemon 0CHOBHOW NpuBeaeHHON
NOrpeLHoCcTU nsmepeHms 2

M, %

+0,5

TC 1 yHUDULMPOBAHHBIMU CUrHaANaMm
MOCTOSIHHOTO HanpsXKeHus, Toka,
1 conpoTuenexusi, %

+0,25

OuckpeTHble BXoAbI

KonuyectBo

YpoBeHb curHana, CooTBETCTBYIOLLMIA
nornyeckon eguHuLe Ha Bxoae, B

12...36

ToK normyeckor eauHnUbl, He 6onee, MA

15

YpoBeHb curHana, CooTBeTCTBYOLLMNA
NorM4eckoMy Hymio Ha Bxoge, B

0...4

Mopkntoyaemble BXogHble yCTpOVICTBa

[aTunkm TMNa «CyXon KOHTaKT», KOMMYTaLUOHHbIE
ycTponcTBa (KOHTaKTbl pene, KHOMoK 1 T.4.)

Bbixoabl (QMCKpeTHbIe U aHanorosblie BY)

Konuyectso BY BHyTpu kKoHTponnepa
TPM133M-04

6 (5 — c BO3MOXHOCTbIO ycTaHoBkM LIATT)

Twvnbl BbIXOAHbIX YCTPOWCTB

cM. Tabnuuy 2.4

BCTpoeHHblﬁ UCTOYHUK NUTAHUA

HanpsixeHue, B

24 £3

MakcumarnbHO JOMYCTUMBIN TOK Harpysku, MA

180

UHTepdperic cBA3M

Tun

RS-485; RS-232

Pexuvm paboThl

Slave

CkopocTb nepegayu RS-485 2400, 4800, 9600, 14400, 19200, 28800, 38400,
OaHHBbIX, 57600, 115200
6ut/c RS-232 115200




2 TexHuyeckue XapaKTepUCTUKU U ycnoBusa 3KcnnyaTauum

OKoH4YaHue Tabnuubl 2.1

1 2
Twn kopnyca DIN12M
"abapuTHble pa3mepbl KOHTponnepa, MM (157x86x58)+1
CreneHb 3alumThbl Kopryca (CO CTOPOHbI
nuueBon naHenu) 1P20
Macca koHTponnepa, kr, He 6onee 0,5
CpefHuii cpok cnyxbbl, net 8

MpumeyaHus.

1) Bpems onpoca Bcex aHanoroBbix BXoA0B (BpeMs 0OHOBMNEHNS 3HAaYEeHMS Ha BXOAAX) PaBHO CymMe
BPEMEH OMpoca BCeX 3a4eCTBOBaHHbIX BXOAOB (BXOAOB, AN KOTOPLIX B NapameTpe «KoHdurypa-
umsi\AHanorosble Bx\Tun Jatunka» ycTaHOBMNEHO 3HayeHue, oTnnyHoe oT «HET JATUUKAY).

2) [ononHuTenbHas NOrpeLiHOCTb KOHTPONepa, Bbi3BaHHAs U3MEHEHNeEM TemnepaTypbl
OKpy>KatoLLero Bo3gyxa, He npesbillaeT NONoBUHbLI OCHOBHOWN MPUBEAEHHON NOrPeLLIHOCTA 3MepeHns
Ha kaxable 10 rpagycoB U3MeHeHust TeMnepaTypbl OKpyXatoLlero Bo3ayxa B npegenax pabounx
Temneparyp..

3) OwuckpeTHble BxoAbl 1...4 1 5...8, COOTBETCTBEHHO, COEANHEHbI B KOHTPOInepe no cxeme «O6Luii
MUHYC».

Tabnuua 2.2 — MCI'IOﬂb3yeMble Ha BXoAe curHasnbl NOCTOAHHOIO TOKa U Hanpsi>keHusa

CvrHan partuuka Owana3oH 3HaueHue Mpepenbl gonyckaemon OCHOBHOWN
N3MepeHun, eAuHUUbI npuBeaeHHOW norpewHocTn, %
% mnaawero
paspsaga, %
YHudmumpoBaHHbie curHanbl no NOCT 26.011-80
TOKOBbIN 0... 20 MA 0...100 0,1 +0,25
TOKOBbIN 4... 20 MA 0...100 0,1
TokoBbIN 0... 5 MA 0...100 0,1
HanpsikeHns 0...1 B 0...100 0,1
Pe3ucTuBHbIE AaTUYMKK
PE3NCTUBHBIN 0...100 0,1 +0,25
(40...900 Om)
PE3NCTUBHbIN 0...100 0,1
(0,04...2 kOm)

Tabnuua 2.3 — Ucnonb3yeMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTenu (AaT4mKm)

YcnoBHoe 0603HauYeHune OnanasoH 3HauyeHue Mpepnenbi
HCX npeo6pa3soBaHus n3mepeHun, °C eaAuHULbI ponyckaemon
Mnagwero OCHOBHOW
paspsga, °C npuBegeHHON
norpewHocTn, %
1 2 3 4

TepmomeTpbl conpotuBnenus no NOCT P 8.625-2006
Tepmonpeobpa3oBaTtenu conpoTtuBneHust no FOCT 6651-941)

Pt 50 (0:2)=0,00385 °C™) —200...+750 0,1 +0,25
50 M (¢=0,00391 °C™) —200...+750 0,1
Cu 50 (0=0,00426 °C™) —50...+200 0,1
50 M (0=0,00428 °C™) —190...+200 0,1
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2 TexHuyeckue XapaKTepUCTUKU U ycnoBusa 3Kcnnyatauum

OKOH4YaHue Tabnuubl 2.3

1 2 3 4
Pt 100 (¢=0,00385 °C™) —200...+750 0,1 +0,25
100 M (¢:=0,00391 °C™h —200...+750 0,1
Cu 100 (0:=0,00426 °C™) -50...+200 0,1
100 M (0:=0,00428 °C™) —190...+200 0,1
Pt 500 (0:=0,00385 °C™) —200...+650 0,1
500 M (0=0,00391 °C™) —200...+650 0,1
Pt 1000 (0:=0,00385 °C™) —200...+650 0,1
1000 M (¢:=0,00391 °C™) —200...+650 0,1
1000 H (0=0,00617 °C™) —60...+180 0,1
TepMoanekTpuyeckue npeodpasosatenu no NFOCT P 8.585-2001
TXK (L) —200...+800 0,1 +0,5
TXA (K) —200...+1300 0,1
MpumeyaHua —

1) KoHTponnepsl, paboTatLme ¢ TepmonpeobpasoBatensmu conpoTtusnexHms ¢ HCX no FOCT 6651,
npegHasHayeHbl AN NOCTaBKM Ha 3KCMOpT.

2) o — TemMnepaTypHbI KO3 MULMEHT TEPMOMETPA CONPOTUBIIEHNS — OTHOLLEHNE Pa3HMLIb
CONPOTUBIIEHUIA AaTuMKa, U3MepeHHbIX Npu Temnepatypax 100 n 0 °C, k ero conpoTuBneHuto,
namepeHHomy npu 0 °C (RO), aeneHHoe Ha 100 °C n okpyrneHHoe 40 NATOro 3Haka nocre 3ansiTou.
3) 3HayeHuve eguHMLbI MNaLLIero pa3psga 3aBUCUT OT HACTPOMKM KOHTponnepa.

4) [Ons pa6oTbl ¢ koHTponnepom TPM133M-04 moryT ObITb MCMONb30BaHbl TONBKO U30IMPOBaHHbIE
TEpMO3NeKTpuyeckme npeobpas3oBaTeny ¢ HeaaseMneHHbIMY pabounmMm cnasimu.

Tabnuua 2.4 — BbixogHble ycTpoucTBa

O603HavYeHue HanmeHoBaHue AneKkTpUYecKkme XxapakTepucTuKm
npuv 3akase
P Pene anekrpomarHuTHoe 4 A npu HanpshxeHnn He Gonee
220B50Tyuncos @ >0,4
K OnTtonapa TpaH3ucTopHas 400 MA npu HanpsxeHun
n—p-n Tuna He Bonee 60 B nocTosiHHOrO TOKa
Cc OnTtonapa cMmmucTopHas 50 MA npu HanpsixeHun go 300 B

(B MMNYNbCHOM peXuMe Mpu tyn < 5 MC
nyactote 100 My —go 1 A)

n LIAM Hanpspkenne nutanua 15...32 B,
«napameTp - ToK 4...20 MA» Harpyska 0...900 Om
Yy LAM [MuTaHue ocyuecTBnseTcs
«napameTp - HanpskeHue 0...10 B» OT BCTPOEHHOMo UCTOYHUKA NUTaHUA
24 B, Harpy3ka 6onee 2000 Om
T Bbixog ons ynpaeneHus BHELUHUM BbixogHoe HanpsbkeHue 4...6 B
TBEPAOTENbHBIM pene MakcrmanbeHbIV BbIXOgHOM TOK 50 MA

MpumeyaHue — [insa Bbixogos U n Y npeagen gonyckaemon OCHOBHOW NPUBEAEHHON MOrPELUHOCTU
n3mepeHus paBeH + 0,5 %, npeaen OOMONMHUTENBHOW NOTPELUHOCTU U3MEPEHNS, BbI3BAHHOMN
MN3MeHeHeM TeMnepaTypbl OKpyXKatoLlero Bosgyxa, coctasnset 0,5 npegena gonyckaeMoi OCHOBHOM
NpVYBEAEHHON NOrPELIHOCTU U3MEPEHMSI.
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2 TexHuyeckue XapaKTepUCTUKU U ycnoBusa 3KcnnyaTauum

2.2 YcnoBusa JKcnnyaTauun KOHTponnepa

KonTtponnep TPM133M-043kcnnyaTupyeTcs nNpu creaylowmnx yCcrioBusixX:

—  3aKpbiTble B3pblBOGEe3onacHbIe nomelleHns 6e3 arpecCuBHbIX NapoB U rasos;

—  TemnepaTypa oKpyxatoLero Bosgyxa ot muHyc 10 go + 55 °C;

—  BEpXHWUI npefern OTHOCUTENbHOW BnaxHOCTH Bo3ayxa — 80 % npu 25 °C n 6onee HU3KUx
TemnepaTtypax 6e3 koHgeHcauum Bnarv;

- aTmocdepHoe AaneHue ot 84 po 106,7 klMa.

Mo ycTOMYMBOCTM K KMUMaTUYECKMM BO3LENCTBUSIM NPU 3KCNIyaTaLum KOHTPOSNep COOTBEETCT-
ByeT rpynne ucnonHexnus B4 no FTOCT P 52931-2008 u kateropun ¥YXJ14 no FTOCT 15150-69.

Mo ycToMuMBOCTM K MeXaHU4YeckuM BO3LEWCTBUSM MpU  IKCNiyaTauuum  KOHTponnep
cooTBeTCcTBYET rpynne ucnonHeHns N2 no FOCT P 52931-2008.

Mo yCTOMUMBOCTU K 3NEKTPOMAarHUTHLIM BO3AEWCTBUSM U MO YPOBHIO U3NyYaeMblX pasmornomex
KOHTponnep cootBeTcTByeT knaccy A no FOCT P 51522-99 (MOK 61326-1-97). [JonyckaeTcs
yCTaHOBKa KOHTporniepa B HEMNOCPeACTBEHHOM BNIM30CTH OT YacTOTHbIX Npeobpa3oBaTenen.

[abapuTHble 1 yCTaHOBOYHbIE pa3mepbl KOHTponnepa npueeaeHs! B Mpunoxerum A.
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3 YctporictBo u pabota npubopa

3 YcTponcTBo u paboTa KOHTponnepa

3.1 KOHCTpYKUMA KOHTponnepa

KoHtponnep TPM133M-04 u3rotaBnuBaeTcsi B CO0OPHOM MyiacTMacCcoBOM Kopryce, npeaHasHa-
YeHHOM Ansa  kpenneHuss Ha DIN-peiiky. [abapuTHbIN 4YepTex KOHTponnepa npuBeAeH B
MpunoxeHuun A.

Ha pucyHke 3.1 npenctaBneH koHTponnep TPM133M-04, npuBefeHbl pa3beMHbIE COEANHEHUS,
3MeMeHTbI MHAMKaLUWKN 1 yNpaBrieHnsi KOHTPOIEPOM.

KOHTPOUNER NPATONHOM BEHTHASLISH

PucyHok 3.1 — Koutponnep TPM133M-04:
BHELIHWE CBA3U, 3NeMEeHTbl MHAUKALWUM N ynpaBneHus
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3 YctpoucTBo 1 paboTta npubopa

Kopnyc koHTponnepa umeeT CTyneH4yaTyl TpexypoBHeByl copmMy. Ha nuueBoi (nepegHemn)
nnockocTn kopnyca (noBepxHocTb E) pacnonoxeHbl aneMeHTbl MHAMKAUMM W yrnpaeneHus, Ha
3a7He NOBEPXHOCTU KOPMyCa pacrnosioxeHbl 3allenkn Kpennenust kKoHTponnepa Ha DIN-perike.

Ha BepxHMX M HWXHUX CTyMeHYaTbIX NMOBEPXHOCTAX Koprnyca pauuoHanbHo (yaobHo Ans
Nnonb30BaHUsl) pa3MeLleHbl pa3beMHble coeauHeHust KoHTpornepa TPM133M-04, uepes koTopble
OCYLLECTBNAETCA NOAKMNIOYEHNE BCEX BHELLHWX CBS3eN.

anIMe‘laHI/Ie - OTKprBaTb KopnycC Ana nogknoYeHuns BHeWHNX CcBsA3eN He Tpe6yeTcs1.

Ha cTyneH4aTbix MOBEPXHOCTAX KOpryca pacnonararlTcs:

—  noBepxHOCTb A:

nopT nHTepderica RS-232, npegHasHa4YeHHbIN ANA peanusaunn CBA3W KOHTpornnepa
¢ MK nn6o ¢ naHenbto onepatopa, Hanpumep, CMN1 paspabotkn OO0
«[MponssoacteeHHoe O6beanHeHne OBEH». MNoaknioyeHne k aTomy nopty
ocyuecTensieTcs kabenem «Kabenb KC2», He BXOASLWMM B KOMIMIIEKT NMOCTaBKU U
npuobpeTaembIM OTAENbHO (MM U3roTaBNMBaEMOM Mofb3oBaTenemM
CaMOCTOSATENbHO B COOTBETCTBUM CO CxeMol kabensi, npuBeaeHHoN B MNpunoxeHun
B). ina nogkntoveHus koHTponnepa TPM133M-04 k naHenu onepartopa
UCMonb3yTCsa kabenu, pekomeHayeMble B JOKYMEHTaLMN Ha KOHKPETHYI0 NaHenb;
KMeMMbl BCTPOEHHOIO UCTOYHUKA NUTaHus 24 B (BbIxogHOE HanpshxeHue), KOTopbii
MOXeT OblTb MCNONb30BaH AN NUTAHUS aKTUBHbBIX aHANoroBbIX AAaTUYMKOB,
AVCKPETHbIX BXOAOB, aHamNoroBblX BbIXOA0B TUNa «M»;

KNeMMHble KOMoAKN AN NOACOEANHEHNS ABYX BbIXOA0B U YETbIpEX aHanoroBbix
BXO[0B;

—  noBepxHocTb B:

knemmHasi konogka DBGU, npeaHasHayeHHast Anst 06HOBMNEHWS NPOLUMBKA
koHTpornepa TPM133M-04. K knemmHoW KOnoake noAcoeavHSAeTCs nepexoaHas
nnarta ans nogknoyeHus kabens «Kabenb KC1» unu «Kabenb KC2». CxeMbl
kabenen npmeeaeHsb! B Mpunoxenun B;

—  noBepxHocThb K:

KNemMMHasi Kornogka Ans noAcoefAnHeHus! kabens cBs3n no uHTepdelicy RS-485;
KNEMMHbIE KONOAKM BOCbMMW OUCKPETHbIX AaT4YMKOB (BXOAOB);

KneMMHasi kornogka kabens cBsiau ansi nogknodeHusa mogyns MP1 (cxema
noakntoyeHns npueeaeHa B MNpunoxexunn b);

—  noBepxHoCTb M:

KNEeMMHble KONoAku AN NOACOeANHEHNS Lenen nuTaHns (CeTVI), YeTblpex BbIXOo40B U
YeTblpeXx aHanoroBsbixXx BXOO0B,

— noBepxHoctu B, I, U, I:

BUHTOBbIE KpENeXHble 3JIEMEHTbI (bI/IKcaLWIVI YCTAQHOBIEHHbIX KINeMM.

Ha nuueBon nnockoctu (noBepxHocTb E) pacnonaratotcsa: XKW u kHonku ynpaBneHus
paboToi KoHTponnepa.

OByxcTpouHbIi 16-pa3pagHbii (2x16) XKW npepgHasHayeH ans otobpaxeHus uucpoBor u
OYKBEHHOW (3HaKu PycCKOro M NaTMHCKOro andasmToB) MHOPMALMK.

Ha vnhavkaTope oTobpaxatoTes:

—  MHOPMALMOHHbIE 3KpaHbl PEXUMOB B paboyem coCTosiHUM (CM. M. 5);
—  MEHI0 KOH(PUTYPUPOBaHUS B PEXMME KOH(OUIYPUPOBAHWS;
—  MyHKTbl OTNAL04YHOrO MEHIO B OTS1aA04HOM COCTOSIHUM.

MHaukaTtop umeet NoACBETKY nuueBon naHenu, VMameHeHne ApPKOCTUM MOACBETKM 3ajaeTtcs B
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3 YctporictBo u pabota npubopa

napametpe

«KoHdourypauumsa\[on.nap-pbi\fdpk.noacs.XKKM»,

KOHTPACTHOCTb

n3obpaxeHus

perynupyetcsi ¢ nomolubto napameTpa «Kondurypauus\Oon.nap-pbl\KoHTpacT XXKW».

B koHTponnep BCTpoeHa NfeHOYHAas knaBuaTypa C LUECTbio KHomMkamu. Mpu HaxaTum KHOMOK
3BY4MT curHan (NoAaTBepXAeHWe), KOTOPbIA MOXHO BbIKMIOYUTbL C MOMOLLBIO MPOrpaMMUpyemoro
napametpa «KoHdurypaumsa\don.nap-pbI\3BYK KHOMOK».

HasHayeHne KHOMOK, HaXOAALWMXCA Ha nepegHer NaHenu KOHTponnepa, NpeacTaBfneHo B

Tabnuue 3.1.

Mpumeuanne — B Tabnuue npeactasneHo 6a3oBoe Ha3HayeHWE KHOMOK KOHTpornepa
TPM133M-04. Ncnonb3yemble B pas3fnnyHbIX pexmMax KoMOMHaLUMm KHOMOK NpuBeAeHbl Npu
OMMCaHUN KOHKPETHbIX PEXUMOB (PYHKLMOHMPOBaHNSA KoHTponnepa TPM133M-04.

Tabnuua 3.1 — HasaHayeHue KHOMNOK

KHonku PyHKUMOHANbHOE Ha3HavYeHue
CocTosiHne CocTosiHue CocTtosiHue
(OYHKLIMOHMPOBaHMs KOH(UrypupoBaHus penakTUpoBaHUA
nporpaMmmbl KOHTponnepa 3Ha4YeHUs napameTpa
Mepexon mexay Mepexon Mexay BeTkamy, N3MeHeHWe 3HaveHne
3KpaHamu napameTpamu napameTpa

E

HaxaTue 3ToW KHOMKK B
TeyeHne 2 cek 3KBUBa-
NEHTHO BKNoYeHuto C4

Mepexop B KoHdurypa-
LIMOHHBIN PEXWM: BXOZ B
rnaBHOE MeHIo
TPM133M-04 (npo-
[OIMKUTENBHOE HaxaTue
~2 cek).

Mepexop k mnagluemy
YPOBHIO BITOXXEHHOCTW.
lMepexon B pexum peaakTu-
poBaHus napameTpos (Mpo-
[OIKUTENBHOE HaxaTue

~2 cek).

3anuck B NamMsATb n3me-
HeHHbIX Mofb3oBaTenem
3Ha4YeHU napaMeTpoB
(npopgomkuTensHoe
HaxaTune ~2 cek).

Mepexop Ha Gonee cTap-
LM YPOBEHb BIOXEH-
HocTW. Bbixoa 13 pexuma
KOH(MrypnpoBaHus B
rnasHoe MeHio TPM133M-
04 (npoponxutensHoe
HaxaTtue ~2 cekK).

Mepexoa 13 pexuma
PepaktvpoBaHus B
KoHdurypaunoHHbI
pexum 6e3 coxpaHeHus
3HayeHus napameTpa.

. @)
.&

M3meHeHne nonoxeHus
Kypcopa.

Mepexop k AONONHK-
TENbHOMY OKHY pefak-
TUPOBaHWS 1 BO3BPaT
npv peaakTMpoBaHUm
COCTaBHbIX MapameTpoB.
Ecnu goctyn k napa-
mMeTpy TpebyeT BBOAA
napons, To HaxaTtune

KHOMOK @ + noa-

TBEPXOAET BBOA Napo-
nsi.

Mepesarpyska KoHTposnnepa

Mepexon B OTNagovyHoe coctosHme

TPM133M-04 ocHaleH BCTPOEHHbIMW Yacamu peanbHOro BPEMEHMU,

ocyulecTBndaeTca OT aBTOHOMHOIo MCTOYHUKa NUTaHUA.
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3 YctpoucTBo 1 paboTta npubopa

3.2 CTpyKTypHas cxemMa KOHTponnepa

CTpyKTypHasi cxema KOHTporinepa npeacTasfieHa Ha pucyHke 3.2.

pene 1 01

A2 I Maiumna cocToAHMA

o 02

- 03

b
|
I
I |
Al4 — 3
YHusepcansHble | — [ ﬁmg >K MCNONHUTENbHBIM
| I
[sors | .
|
-
|
|

H3MepHTenbHble < . 04 MexaHH3IMam

e BOA S Perynatopbl

— gxon 7 Yackl peanbHoro
BPEMEHN

c1
¢ ___\l gxugnxpl.
AncKpeTHbie <
B! c8 Computer
\_-\l gﬁz% || RS-485 || K cetn RS-485
PucyHok 3.2 — CTpyKTypHas cxema KOHTponnepa
MpumeyaHne — Bnoku, orpaHWYeHHble Ha CXemMe MyHKTUPOM, MoKa3aHbl YCMNOBHO W

YHKLUMN UX BBINOMHAIOTCA MUKPONPOLIECCOPOM, MPOrpaMmMuMpyeMbiM Ha NpeanpusaTum-
nsrotosutene TPM133M-04 B cOOTBETCTBUM C BapMaHTOM MoAMdUKaLMU KOHTponnepa.

3.3 AHanoroBble BXoabl

3.3.1 HasHaueHune

K yHuBepcanbHbiM aHanoroBbiM Bxofgam (KOHTakTbl 12-23, 28-39, cm. pucyHok 3.1)
noaKIoYaloTCA NepBrYHbIe NpeobpasosaTeny.

MepBuyHble NnpeobpasoBaTenu (AaTynkm) nNpeobpasoBbiBaloT duU3nMdeckne napameTpbl obbekTa
B 3eKTpUYecKMe BenuyMHbl, nocTynawwme B KoHTponnep TPM133M-04 ans wx panbHenwen
06paboTkm.

B kayecTBe BXoAHbIX AaT4nKkoB KoHTponnepa TPM133M-04 moryT 6bITb MCMOMb30BaHbI:

—  TepMOMETpbI CONPOTUBIEHNS,
—  Tepmonapsbl (NpeoGpasoBaTeny TEPMO3NEKTPUYECKME);
—  aKTUBHble npeobpasoBaTeny C BbIXOLHLIM aHaNoroBbLIM CUrHanoM B BUAE NOCTOSHHOTO
HanpsHKeHUs U TOoKa;
—  PEe3UCTMBHbIE OaTUMKM.
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3 YctporictBo u pabota npubopa

Onpoc patuukoB M obpaboTka Mx curHanoB koHTpornepom TPM133M-04 ocyuiecTtBnsieTcs
nocnegoBaTernbHO MO 3aMKHYTOMY LIMKY.

BknioyeHne nmoboro gatuvka B CMMCOK OMpoca Mpov3BOAMTCS aBTOMAaTMYecKu nocne 3ajaHus
Tuna ero HCX B napameTtpe «Tun gatumka {N}». [Npn yctaHoBke B napameTpe «Tun patumka {N}»
3HaveHuss «<HET OATYUKA» gaTumk u3 cnucka onpoca McKroyaeTcs.

3.3.2 TepmomeTpbl CONPOTUBIEHUA

TepmoMeTpbl COMPOTUBIIEHNS MPUMEHSIIOTCS ANSA M3MEPeHUs TemnepaTypbl OKpyXatoLlen cpeapl
B MeCTe YCTaHOBKU AaTyuka. MpuHUMN AeNcTBUS TakMX AaTYMKOB OCHOBaH Ha CyLLeCTBOBaHUM Y psiaa
MeTannoB BOCMPOM3BOAUMOW U  CTabUNbHOW  3aBUCMMOCTU  aKTMBHOTO  COMPOTMBIIEHUS  OT
TemnepaTtypbl. B kayectBe martepuana ans msrotoBrneHuss TC B NPOMBILNEHHOCTV 4Yalle BCero
ucnonb3yetcst creuuansHo obpaboTaHHass MedHass WNM  nnaTMHOBasi MpPOBONIOKa. BbixoaHble
napametpbl TC  onpegensitoTcd  UX  HOMMWHANbHbIMKM  CTaTUYECKMMU  XapaKTEePUCTUKaMK,
cTtaHgapTusoBaHHbiMn FOCT P 8.625-2006.

OcHoBHbIMM napameTpamu HCX sBRnsioTCA: HavanbHOE COMPOTUBMEHWE pAaTunka Ry,
n3avmepeHHoe npu Temnepatype O0°C, TemnepaTypHbli KO3(MULMEHT CONPOTUBMEHMS O,
onpeaensieMblil kKak OTHOLUEHME pasHuLbl COMPOTMBIEHUI AaTuMKa, U3MEPEHHbIX NMpu TeMnepaTtypax
100 1 0 °C, Kk ero conpoTuBneHuto, namepeHHomy npu 0 °C (R), AeneHHoe Ha 100 °C un okpyrneHHoe
[0 NSATOro 3Haka nocne 3anatoi. B cBsAsn ¢ Tem, 4to HCX TepMOMeTpOB CONPOTUBIEHUS — PYHKLUMN
HemnuHeliHble (AN AaTYMKOB C MeAHOW NMPOBOJIOKOM — B 06N1acT oTpuuaTenbHbIX TeMnepaTtyp, a ans
[aTynkoB C MNaTMHOBOW NPOBOSIOKOM — BO BCEM TeMmnepaTypHOM Auanas3oHe), B KOHTponnepe
npeaycMoTpeHa nuHeapusaumst pesynbTaToB U3MepeHui.

Bo n3bexaHve BNuUsiHUSE CONPOTUBIIEHNS COEAMHUTENbHBIX MPOBOAOB Ha pe3ynbTaTbl U3MEepPeHUst
TemnepaTtypbl, MOOKMIOYEHNE AaTyMKa K KOHTPONMepy crneayeT NpOU3BOAWTL MO TPEXNPOBOAHOW
cxeme. lpu Takol cxeme Kk ogHOMY U3 BbiBogoB TC nopaknioyalTcsi 0QHOBPEMEHHO ABa NpoBOAa,
COEQIMHSOLLMX €r0 C KOHTPOMMEPOM, a K ApYroMy BbiBOAY — TPETUI COEAMHUTENbHLIN npoBog. [ns
MOSHOW KOMMNEeHcaLun BIMSHUSI COEAUHUTENbHBIX MPOBOAOB Ha pe3ynbTaTbl U3MepeHuii Heobxoanmo,
4YTOObI MX CONPOTMBEHUS BbINK PaBHbI APYr ApPYry.

MpumeyaHne — BoamoxxHo nogkntoveHne 1000-oMHbix TC Takke nNo ABYXNPOBOAHON Cxeme
(Hanpumep, C Uenbio UCNOMb30BaHUS YXXe MMEeKLWMXC Ha 06bekTe NuHun cBsAsmn). OgHako
npu 3TOM OTCYTCTBYeT KOMMEHCauusi COMpPOTMBMNEHUS COEAMHWUTENbHbIX NPOBOAOB U
noaToMy MoXeT HabmogaTbCd HekoTopasi 3aBMCUMOCTb MOKa3aHW KOHTponnepa oT
KonebaHunm TemnepaTtypbl NpoBogoB. [Mpu MCNonb3oBaHUWM LBYXMPOBOAHON CXEMbl Mpu
NOAroTOBKE KOHTpOIepa Kk paboTe BbINOMHATCA AENCTBUS, ykadaHHble B [punoxeHun XK.

CxeMbl NOAKMOYEHUS K KOHTPONMEPY aHANOroBbIX AaT4YMKOB NpuBeAEHb! B MNpunoxeHum B.
3.3.3 TepMmoaneKkTpu4yeckue npeobpasosarenu (TepMmonapbl)

TepmoanekTpuyeckue npeobpasoBaTenu (TepMonapbl), TakkKe MPUMEHSIOTCA AN U3MepeHust
TemnepaTtypbl. Tepmonapbl, B OTNMYME OT TEPMOMETPOB COMPOTUMBMEHMSl, 06MnagalT MeHbLUMMU
rabaputamu 4yBCTBUTENBHOrO 3NIEMEHTA U, KaK CNEACTBUE, MEHbLUEN TEMNNOEMKOCTbIO U GonbLIMM
bbicTpodencTBEM, @ Takke MMelT Oonee LIMPOKMA Ouanas3oH usmepsiemblx TemnepaTyp. Wx
MCMOoNb30BaHWe oOrpaHuuMBaeTcsi Gonee HU3KOM TOYHOCTbIO U3MEepeHusl, Gomnbluell CTOMMOCTbIO,
HEOOXOOUMOCTLIO  MOAKITHYEHMUS K  KOHTpONnfnepy C  MCMOMb30BaHMEM  creumarnbHbIX
TEPMOKOMMEHCALMOHHBIX MPOBOAOB, HU3KOW MakcvMarnbHO [AOMYyCTUMOW ANIMHON MOAKIOYeHus, a
TaKKe HWU3KOW MOMEXO3aLUMLLEHHOCTBIO MUHWIA CBS3W AATYMK - KOHTPOMep.

MpuHumn gencteua Tl ocHoBaH Ha adbdpekTe 3eebeka, B COOTBETCTBUM C KOTOPLIM HarpeBaHue
TOYKN COeOMHEHUS] ABYX Pa3HOPOAHbIX NMPOBOAHUKOB BbI3bIBAET Ha MPOTUBOMOMOXHbBIX KOHLAX 3TON
Luenn BO3HUKHOBEHWE anekTpoaswxywen cunbl — Tepmod[C. BenuunHa tepmod[C um3sHavanbHO
onpeaensieTcs XMMU4eCckMM COCTaBOM MPOBOAHMKOB U 3aBUCUT OT TemnepaTtypbl Harpesa.

HCX Tepmonap pasnuuHbix TWNoB cTaHgaptmusoBanbl [OCT P 8.585-2001. Tak kak
XapaktepucTuku Bcex TIM B TOW WAM WMHOW CTEMEHW SABNSAIOTCH HENMUHENHbIMU YHKUUSMU, B
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3 YctpoucTBo 1 paboTta npubopa

KOHTpOMnnepe npeaycMOTPeHbl CpeacTBa AN NuHeapusauum nokasaHuh. Toyka CoeAuHEHUs
pa3HOpPOAHbIX MPOBOAHMKOB Ha3sbiBaeTcs paboumm cnaem TI1, a nx KOHUbl — CBOOOAHBIMW KOHLAMM
WNKU, MHOrga, xomnoaHblM crnaem. PabGouui cnan Tl pacnonaraetcs B MecTe, BblbpaHHOM Ans
KOHTPOMs TemnepaTtypbl, a CBOOOAHblE KOHLbI MOAKMIYAKTCS K WU3MEPUTENBHOMY BXOAdy
KOHTponnepa. Ecnu nogknoyeHne cBobOAHbIX KOHLOB HenocpeacTBEHHO K KoHTakTam TPM133M-04
He NpeacTaBnsieTcsl BO3MOXHbLIM (Hanpyumep, 13-3a Ux yaarneHHoCcTW Apyr OT Apyra), TO CoeauHeHve
TIM ¢ KOHTPOMEPOM HEOBXOAUMO BLIMOMHSATL MPY MOMOLLM KOMMEHCALMOHHBIX TEPMO3MEKTPOAHbIX
npoBogoB wnu kabenen, c obaA3aTenbHblM  COOMIOAEHMEM  MOMSPHOCTU  WUX  BKIOYEHUS.
HeobxoamMMocTb NpuMeHeHUst Takux npoBodoB obycnoeneHa TeM, Yto 3C Tepmonapbl 3aBUCUT He
TONbKO OT TemnepaTypbl paboyero cnas, HO Takke W OT TemnepaTypbl ee CBOOOAHbIX KOHLIOB,
BENNYMHY KOTOPOW KOHTPONMPYET BCTPOEHHbIA B KOHTpornep gatyuk. [pu 3TOM uMcronb3oBaHue
TEPMO3NEKTPOAHbIX kabenen No3BonseT yBenuunTb ArMHY NPOBOAHUKOB TEpMONapbl U «NepeHecTm»
ee cBO6oAHble KOHUbI K kneMMHuky TPM133M-04.

BHumaHue! [na paboTbl C KOHTPOMNMEpPOM MOryT ObiTb McMonb3oBaHbl Tonbko TIT ¢
M30NMPOBAHHBLIMU N HE3a3eMIEeHHbIMU paboymmm cnasmu, Tak Kak oTpuLaTenbHble BbIBOAbI
X CBOBGOAHBIX KOHLIOB 06beAnHeHbI Mexay cobon BHyTpu TPM133M-04.

3.3.4 AKTuBHbIe Npeob6pasoBaTenu

AKTVBHblE npeobpas3oBaTenn C  BbIXOAHbIM — @HaNOroBbIM  CUrHarioM MPUMEHsIOTCA B
COOTBETCTBUM C Ha3HA4YeHMEeM [JaTyunka AN U3MEPEHUs] Pas3nUUHbIX (U3NYECKUX NapameTpoB. B
yacTHocTu, B kavecTBe [N K3P. BeixogHbIMKU curHanamMmm Takux 4aTtyvMkoB MOryT ObiTb M3MeHSsIoLLeecs
Nno NUHEHOMY 3aKOHY HanpsikeHue, NMbo ToK.

[MnTaHne akTMBHbLIX TOKOBbIX AaTYMKOB OCYLLECTBIISIETCS OT BHELLUHErO MMM BCTPOEHHOro Groka
nutaxus 24 +3 B.

lMogkntoyeHne JaTyMKoB C BbIXOAHBIM CUrHaroM B BuAE NOCTOSIHHOrO HanpshkeHus (0...1,0 B)
MOXET OCYLUEeCTBNSATLCH HEMOCPEACTBEHHO K BXOAaM KOHTpomrepa, a [AaTYMKOB C BbIXOAHbLIM
CUrHanomM B BMAE TOKa — TOMbKO MOCIE YCTAHOBKM LUYHTUPYIOLLErO pe3ncTopa COMpOTUMBIIEHNEM
100 OM (norpewHocTb He 6Gonee 0,1 %). B kayecTBe LyHTa peKOMeHOYeTCs WCMOMb30BaTb
BbICOKOCTabWMbHbIE PE3NCTOPbl C MWHUMAIbHLIM 3HAYEHWEM TeMrepaTypHOro koadduumneHTa
conpoTtusnenus, Hanpumep C2-29B.

BHumaHume! [lpu ucnonb3oBaHWM aKTUBHbIX [AAaTYMKOB criegyeT uMMeTb B Buay, 4TO
«MUWHYCOBbIE€» BbIBOAbI MX BbIXOAHbIX curHanos B TPM133M-04 o6beauHeHbl Mexay coboi.
Kpome Toro, 3anpelleHa nogadya HanpsbkeHus, npesbiwatowiero 1B, Ha Bxog TPM133M-04,
T.K. 3TO MOXET BbIBECTU KOHTPONEP M3 CTPOSI.

BaxHo! HeobxoguMma BHMMATENbHOCTL NPWU MOAKMOYMEHUM KO BXOAaM KOHTpossepa
YHUBepcarbHbIX TOKOBbIX BXOAHbIX curHanos (0...5, 0...20, 4...20 MA), — T.k. npy obpbiBe B
Lenu LYHTUPYIOLLEro pe3uctopa Ha KNemMmax KOHTpomnfepa MOXET MOSIBUTbCA CurHan,
npesbiwarmowmn 1 B.

3.3.5 Pe3ucTuBHbIE O4aTYUKU

[aTunkvn pe3ncTMBHOrO TUMa MCMonb3yTcs B HEKOTOpbIX K3P B KauyecTBe AaTyuka NonoXeHus.
B patuMkax aTOoro Tuma B KavecTBe YyBCTBUTENBbHOTO 3rieMeHTa WCMOoMb3yeTcs pesncTop
nepeMeHHOro COMpPOTUBIEHUS], MOM3YHOK KOTOPOro MEeXaHW4ecKu CBSA3aH C perynupyolen 4acTbio
MCMOSTHUTENBbHOIO MexaH13ma.

Takke OHVM MOryT MOAKMYaTLCS K KOHTPOMMEepy B KayecTBe aMynATopa pearbHbiX AaT4MKOB
TemnepaTtypbl Ans opraHM3auuy CTEHO0B UK OTNaAoYHbIX MakeToB NPUTOYHON BEHTUMALUN.

KoHtponnep TPM133M-04 cnocobeH obpabaTtbiBaTb CUrHamnbl AaT4YMKOB PE3UCTUBHOIO Tuna
OBYX BapMaHTOB UCMOSHEHUst — ¢ conpoTueneHem Ao 900 Om n o 2 Kom.

BHumaHue! [nsi BbISIBNEHWS CUrHama KOPOTKOTrO 3aMblkaHUsi pE3nCcTopa WM MPOBOAKM,
KOHTpOmnep cunTaeT curHan Hmke 40 OM KOPOTKUM 3aMblKaHUEM.
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3.3.6 PaboTa ¢ gaTyMkamm pasnm4HbIX TUNOB

KoHTponnep moxeTt 6bITb MCNOMb30BaH OQHOBpPEMEHHO AnA pa60TbI C pasnnyHbiIMMN TUNaAMU
0aTynkoB — TepMOMeTpamMu COMpOTUBAEHUs, Tepmonapamu wu T1.n. lNpu aTOM HecyulleCTBEeHHO, K
KakoOMy 13 BXOOO0B KOHTponnepa 6y,qu NOAKNKYeH AaTyMK TOro Unn MHOro Tuna, Tak Kak Bce BXOAbl

KOHTpoOnnepa WAeHTUYHbI

N yHUBEpCanbHbI.

[Mocne nogknioyveHus Aatyvkam npucBamBaroTcs

nopsiaKoBble HOMepa TEX BXOA0B KOHTPOIepa, C KOTOpbIMU OHU coefinHeHbl (Bxoay 1 cooTBeTCTBYET
patymk Ne 1, Bxogy 2 — gatumk Ne 2 u 1.4.). Ecnu ko Bxogy OaTyvky He NOAKMYeHbl, Heobxoanmo
yctaHoBuTb 3HadveHve «HET OATYUKA» B nporpammupyemom napameTrpe «Tun gatumka NeN»

(FrmaBHoe meHw — KoHdmrypaums — AHanor. BxoAbl), onpeaensiowem ero tun (tabnuupl 2.2,

2.3).

BHumaHume! lpu obpbiBe coeanHuTenbHbix npoBogoB (TC, TIM, akTMBHbLIX AATYMKOB C
BbIXOAOM 4..20 MA) uNn KOPOTKOM 3aMblkaHuM (TC, akTMBHbLIX AaTYMKOB C BbIXOOOM
4..20 mA), noOON NNUHUKN, COEOUHSIIOLLEN KOHTPOMNEP C AAaT4YMKOM, BMECTO WU3MEPEHHOro
3HaveHus ByaeT oTobpaxaTtbes ko owmnbkm (cm. n. 8.2, Tabnuua 8.3).

B tabnuue 3.2 npeacTaBneHo pacnpefeneHe aHanoroBbix Bxogos ansa TPM133M-04.

Ta6nuua 3.2 — HazHayeHue aHanoroBbIX BXOAOB

Homep OnucaHue MpumeyaHue
BXxoAa
1 HaTtunk Temnepatypsbl
HapyHoro Bosgyxa
2 [atyuk TemnepaTtypbl
NPUTOYHOrO BO3ayxa
4 [aTtunk TemnepaTtypbl K aTomy Bxogy nogkntovaeTcs gaTumk TemnepaTypbl B O4HOM K3 No-
BO3Jyxa B KOMHaTe MeLLeHuiA, 06CnyXMBaeMbIX MPUTOYHOW BeHTUNALmnen. OH MoxeT
6bITb MCMOMNb30BaH ANA MHAMKaUMK, NnbOo Ans Npy OCyLLECTBNEHUN
(bYHKUMK NporpeBa NOMELLEHWI, KOTopas peanuayeTcst CNeyoLLMM
06pasom. Mpu cHUXEeHUM TemnepaTypbl KOMHATHOrO BO3ayXa B
3umHee Bpemsi Huxe THUXH.K. B cocTosiHum Harpes ycTaska
TemnepaTypbl NPUTOYHOTO BO3dyxa CTaHoBUTCS paBHou T nporp.K.
[0 Tex Mnop, Noka KoMHaTHas TemnepaTypa He CTaHeT paBHon T
koM.Bepx. OTOT pexxum ucnonbayeTcs ANs YCKOPEHWsl Nporpesa
nomelleHnin. Ecnv Tvn aHanoroeoro gatuuka 4 ycraHoeneH «HET
OATHYKA», pexxvm nporpesa KOMHAT He aKTUBMpPYeTCs.
5 [aTtymk BnaxHoOCTH [aTtumk BnakHoCcTu Bo3gyxa, Nnbo MHOro napameTpa; BnuseT
NPUTOYHOrO BO3ayxXa TONMbKO HA MHAMKALMIO.
7 [aTtynk nonoxeHus Mpwn yctaHoBke Tuna atoro gatunka «HET JATUYUKA» koHTponnep

3a[BUXKKMN BOASHOTO
kanopudepa
oxNaxaeHust

UCMOMb3yeT MaTEMaTUYECKY0 MOZENb 3a[BVKKW; ECMU BbIGpaH
KaKon-nmbo TWN AaTumka, KOHTPOMEP UCTONb3YET BXOA B KayecTBe
BXOAa AaTyumKa NoNOXEHUs 3afBWKKM BOASIHOTO kanopudepa, 1
napameTpbl MaTEMaTU4ECKON MOAENM AaTHMKa NOSOXEHMS
3a[BWXKW UCMONb3YHOTCS TOMNBKO Npu 06pbIBE AaTuMKa NONOXEHNS.
Ecnu Tvn BbIxoga 4 KOHTpOMepa — aHarnoroBblii, TO 3Ha4YeHVe
napameTpa He yunTtbiBaeTcs. Ecnm Tun kanopudepa oxnaxaenus =
«@PEOHOBbIN», TO MAapameTp He UCMOMb3yeTCs.
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3.4 Undposon punbtp

3.4.1 Ona ocnabneHus BMAUSHUA BHELWHWX MWMMYMbCHBIX MOMEX Ha 3JKCrryaTauuoHHble
XapaKTepuUCTMKM KOHTpornnepa B mnporpammy ero paboTtbl BBedeHa uUudpoBas dunbTpauus
pesynbTaToB u3mepeHun. PunbTpauus OCYLECTBMASETCA HEe3aBUCUMMO AN KaXdoro aHanorosoro
BXxoAa, 3afjaeTcs napameTtpamu «locT. dunbTpa» u «lonoca gunbTpax». GunbTpaums NpoBoaAUTCS B
ABa aTtana.

3.4.2 Ha nepBom 3tane ¢unbTpauuM K13 TeKyWMUX W3MEPEeHUn BXOAHbLIX MNapaMeTpoB
OT(UNLTPOBBLIBAIOTCA 3HAYEHWS, MMEIOLLME SBHO BbIPAXEHHblE «NpoBasbl» WM «BbIGPOCHI». [Ans
3TOro B KOHTPOSNepe OCYLECTBMNAETCH HENpPepbIBHOE BbIYMCIIEHUE Pa3HOCTU Mexay pesynbTatamu
OBYX MOCNEAHWX U3MEPEHWN OJHOro W TOro Xe BXOAHOro napameTpa, BbINOMHEHHbIX B COCEAHUX
LMKNax onpoca, U CpaBHEHWe ee C 3adaHHbIM npefenbHbIM OTKNOHeHWem. Ecnu BbluMcneHHas
pasHOCTb MpeBbIlLAEeT 3aAaHHbIA Mpefen, To pe3ynbTaT, NOMyYeHHbIN B MOCIeAHEM LMKIe onpoca,
cyMTaeTcs HedoCTOBEepPHbIM, AanbHenwas obpaboTka ero MpuMoCTaHaBMMBAaETCS M MPOW3BOAUTCS
NnoBTOpHOE M3mepeHue. Ecnn HegocToBepHbIN pe3ynbTaT Obin Bbi3BaH BO34EWCTBMEM MOMEXM, TO
NOBTOPHOE M3MepeHNe NMOATBEPANT 3TOT haKT 1 NOXHOE 3Ha4YEHNE aHHYNNPYETCSH.

Takonn anroputM 06paboTkn pe3ynbTaToB M3MEpPeHWIn MO3BOMNSAeT 3alUTUTb KOHTpOnnep oT
BO34ENCTBUSA €ANHUYHBIX UMMYNbCHLIX U KOMMYTALMOHHBLIX NMOMEX, BO3HMKaIOLIMX Ha NPOU3BOACTBE
npu paboTe cMnNoBoro obopyAoBaHUS.

BenuunHa npegenbHOro OTKMOHEHUS pe3ynbTaToB [BYX COCEAHVMX W3MepeHWn 3apaeTcd
nonb3osatenem B napameTpe «[Monoca dunbTpa{N}» (rae {N} — Homep Bxoga (1...8))
VMHAMBUAYanbHO ANS KaXOO0ro AaTynka B eAVHULAX U3MePSeMbIX MU OU3NYECKNX BEMNYMH.

B obem cnydae npu Beibope «[lonockl unbTpa» cnegyet MMeTb B BUAY, YTO YEM MEHbLUE ee
33JaHHOe 3HayeHue, TeM Nyylle MOMeXOo3alUMULLEeHHOCTb aHanoroBoro Bxoda, HO npu 9ToM (M3-3a
BO3MOXHbIX MOBTOPHBbIX W3MEPEHWIN) XyXe peakuuss KOHTponsepa Ha ObicTpoe dakTnyeckoe
N3MeHeHne BXOAHOro napametpa. Bo n3bexaHne NOBTOPHbIX M3MepeHW npu 3agjaHum «llonochbl
dunbTpa» cnedyeT pyKOBOACTBOBATbCA MAaKCUMMarbHOM CKOPOCTbIO W3MEHEHWSI KOHTPONMpYyeMoro
napamMeTpa, a TakKe pacCYNTaHHOW MEePUOAMYHOCTBIO onpoca (MCXoAs M3 BPeMEHW onpoca OJHOro
aHarnoroBoro Bxoaa, cMm. Tabnuuy 2.1). MNpu Heo6xoQMMOCTM AaHHbIN PUNbTP MOXET BbITb OTKITIOYEH
ycTaHoBKOW B napameTpe «[lonoca dunbTpa» 3HavyeHus «0».

3.4.3 Ha BtopoM 3Tane c¢unbTpaumm OCYLIECTBNSETCA CrnaxuBaHue (aemndupoBaHue)
nony4yeHHolx (cm. n. 3.4.2) pe3ynbTaToB W3MEpPEHUI B Crydyae WX BO3MOXHOW OCTaTOYHON
dnykTyauun.

MepepaToyHaa dyHKUMA 3BeHa, OCYLLECTBNSOLWEro npeobpa3oBaHMe BXOOHOrO curHana Ha
3TOM 3Tane unbTpauuu, No CBOMM MapameTpam COOTBETCTBYET (PUIbTPY HU3KMX YacTOT NepBOro
nopsiaka ¢ NoCTOSIHHOW BPEMEHM T.

Mpn noctynneHnn Ha BXoA Takoro duibTpa CKauykooOpasHOro curHana ero BbIXOAHOW CUrHan
yepes BpeMmsi, paBHOe t, M3MeHuTCA Ha BenuuuHy 0,64 OT amnnuUTydbl CKadka; 4epes Bpems,
paBHoe 2t, — Ha BenuuuHy 0,88; 4yepe3 Bpems, paBHoe 3t, — Ha BenuumHy 0,95 u T1.4. no
3KCMOHEHLMarnbHOMY 3aKOHY.

BpemeHHble anarpamMmmMbl paboTbl LMdpoBbIX hUNbTPOB NpeacTaBreHbl Ha pucyHke 3.3.

«[MocTosiHHas BpemeHn punbTpa» T 3agaeTcs nonb3oBaTerieM B CeKyHaax MHAMBUOYyanbHO Ans
KaXXOoro aHarnoroBoro Bxoda npu yctaHoBke napameTpa «[ocTt. ®dunbTpa{N}». lNpu 3agaHum
napameTtpa «locT. domnbTpa» cnegyet UMeTb B BuAy, YTO yBENUYEHME €ro 3HayeHus ynydwaer
NOMEXO03aLUMLLEHHOCTb aHanorosblX BXOAOB, HO OJHOBPEMEHHO YBeNnuyMBaEeT ero WHEPLMOHHOCTb.
Peakuus koHTponnepa Ha bbiCTpble M3MEHEHNSA BXOAHOW BENUYNHLI 3aMeanseTcs.

Mpn HeobxoAMMOCTN AaHHBIN PUNBLTP MOXET ObITb OTKIIOYEH YCTaHOBKOW B napameTpe «[locT.
cdunbTpa» 3Ha4YeHnsa «O0».
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TMM
T¢an —————————————
3ﬁu,anuoe 3HAYEHHE
“Monoca guneTpa”
a) KOHTPONUpYeMan Temneparypa ¢ B) BKNWOHEH hunsTp t
Tuam Tuam §
0) PUNLTPLI OTKNIOYEH! Tt r) BEmoveHs GunsTpe ‘Nonoca c]:mrlmpa“r t
W “Mocr. dwmneTpa”

PucyHok 3.3 — BpemeHHble Agnarpammbl pa6oTbl LU poBbIX (PUNLTPOB NOKa3aHUN AaTyMUKa

3.5 Koppekuus namepeHumn

3.5.1 [InA ycTpaHeHWs HavanbHOM MOrpeLlHOCT Npeobpa3oBaHNA BXOAHLIX CUrHamNoB W
NOrpeLHoCTeN, BHOCUMbIX COEAUHUTENbHLIMU MPOBOAAMU, U3MEPEHHOE KOHTPONNEepOM 3HadeHue
MOXeT OblTb OTKOPPEKTUPOBAHO B COOTBETCTBMM C 3a4aHHbLIMW NOMb30BaTENEM KOPPEKTUPYIOLLMMM
napameTpamu.

B KoHTponnepe Ans Kaxgoro kaHana W3MepeHWs npeaycMOTpeHbl ABa KOPPEKTUPYHOLWMX
napameTpa, C MOMOLUbIO KOTOPbIX MOXHO OCYLECTBAATb CABUI U U3MEHEHWe HaKnoHa
N3MepuTeNbHON XapaKTepUCTUKN daTymka. Koppekums nokasaHuin ocyLecTBnsaeTcs He3aBUCuMo ans
KaXKOoro KaHamna KoHTpons TemnepaTypsbl.

OTKOpPEKTMPOBAHHbBIE 3HAYEHUSI KOHTPOMNMPYEMbIX KOHTPOMMEpOM TemnepaTyp BbIBOAATCA Ha
VHOMKaTOP KOHTpOMnepa W MCMOonb3ylTCs CUCTEMON MPU OCYLLECTBEHUN YNnpaBreHuss NpuUTo4HON
BEHTUNALMEN.

3.5.2 Koppekunsa «CaBUr xapakTepuCTUKW» CMYXWUT ONs YCTPaHEHUs! BIUSIHUSI HayarbHON
MorpeLuHoCTM  MepBUYHOrO  npeobpasosaTtens (Hanpumep, 3HavyeHns R, y TepmomeTpoB
COMPOTUBIIEHUS)) W OCYyLleCTBNsieTcs nyTeM anrebpanyeckoro CyMMMPOBAHWSA  BbIYUCIEHHBIX
KOHTPOINEPOM 3HAYEHMIA C KOPPEKTUPYIOLLIMM 3HaYeHNeM § Anst JaHHOTO JaTyvka.

Koppektupytollee 3HadeHue 3agaeTcs nonb3oBaTenem B napameTtpe «Casur Bx{N}», rae N —
HOMep BxoAa. 3HayeHne 3a4aeTcs B TeX Xe eAuHULax U3MEPEHNs, YTO U n3MepsieMbli OU3NYECKUI
napametp.

Mpumep casura nsmepuTenbHOM XapakTepUCTUKN rpadpnyeckn npeacTaBneH Ha pucyHke 3.4.

3.5.3 Koppekuusi «<M3ameHeHne HaKnoHa XapakTepPUCTUKWU» UCMONb3yeTCcs Ans KOMMeHcauum
MOrpeLlHoCTeN CaMUX AaTyMKOB (Hampumep, NpU OTKIOHEHUW Y TEPMOMETPOB COMPOTMBIEHUSA
napamMeTpa o OT CTaHAAPTHOrO 3HAYeHWs)) WM  MOrpPeLUHOCTEN, CBA3aHHBIX C pas3bpocom
COMPOTUBIIEHUIA LUYHTUPYIOLLMX pe3ncTopoB (Mpu paboTe c npeobpasoBaTensmu, BbIXOAHbLIM
CUrHanoMm KOTOpbIX SBMSETCH TOK) M OCYLLECTBMAETCS NyTEM YMHOXEHUS OTKOPPEKTUPOBAHHOW Mo M.
3.6.2 M3MEepeHHON BENUYUHbI Ha MOMPaBOYHbLIN KOAPDULMEHT [, 3HAaYeHMe KOTOpOro 3agaeTcs
nonb3oBaTenem B napametpe «HaknoH Bx{N}», rae N — Homep Bxoaa.

3HaveHne B 3agaeTcsa AN Kaxgoro gaTtuvka B 0Oe3pasMmepHbIX eavHuuax B Avanas3oHe
0,900...1,100; nepen ycTaHOBKOW MOXET ObITb onpegeneHo no opmyne:

B = NdbakT / Muam,

rae: Mdpakt — pakTnyeckoe 3HaveHue; KOHTPONMpyemMoro BXo4HOro napameTpa,
Mn3M — n3amepeHHoe KOHTPOePOM 3HaYeHue napameTpa.
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3 YctpoucTBo 1 paboTta npubopa

[MpumMep n3MeHeHUs HaknoHa M3MepUTENbHON XapakTepUCTUKN rpaduyecku NpeacTaBneH Ha

pucyHke 3.5.

OI'IpeﬂeJ'IVITb HeobxoauMOCTb  BBeEHUS nonpaBoYHOro KO ULMEHTa MOXHO,

namepums

MakcumanbHoe unu 6numskoe K HeMy 3HavYeHne napameTpa, roe OTKINoHeHue HaKrnoHa N3MepuTenbHom

XapakTepucTukn Hanbonee 3ameTHO.

BHumaHue! 3agaHve KOPPEKTUPYIOLWUMX 3HAYEHUN,

oTnnyawwmnxea ot

3aBO/ICKUX

yctaHoBok (CaBur Bx{N} = 000.0 n HaknoH Bx{N} = 1.000), usmeHsieT cTaHAapTHble
METPOMOrMyeckne XapakTepucTUKM KOHTponnepa MW [AOSMKHO MNPOU3BOAUTLCA TOMbKO

B TEXHWYECKM 06OCHOBaAHHbIX cny4vasax KBaﬂVId)VIU,VIpOBaHHbIMVI cneunanmnctamu.

/
/
/7
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PucyHok 3.5

Ty °C
(“TCM: OMI

3.5.4 ins macwtabupoBaHUA LWKanbl YHUBEPCcarnbHbIX 4AaTYMKOB CrieAyeT BOCNONb30BaTHCS
dopmynamu, onpeaensowmnmm KoadprumeHTbl MaclTabrupoBaHus:

k = Yimex ~ Ymin ; b:ymax_k’xmax 1)

Xinax ~ Xmin

rae: K — HaknoH COOTBETCTBYKOLLEro gat4ynka, pacH4eTHoe 3Ha4YeHue;
b — casur COOTBETCTBYHOLLEro Aat4ynka, pacHeTHoe 3Ha4YeHune;

Ymax — XKeJlaemoe 3Ha4eHune BepxHero AnanasoHa n3amepeHua
MaCLLITa6VIpOBaHI/Iﬂ;
Ymin — XXenaemoe 3HaveHune HUXHero AnanasoHa n3MepeHusa
MaCLLITaGVIpOBaHVIﬂ;

nocne

nocne

Xmax — NBMEPEHHOE KOHTpOosNfepoM 3Ha4veHue, COOTBETCTBYyKLlee MaKCUMalibHOMY

BXOOHOMY curHany;

Xmin — UBMEPEHHOEe KOHTpOoNnepoM 3HadeHue, COOoTBEeTCTByWLlee MUHUMaribHOMY

BXOOHOMY curHany.

Mpumep. K aHanoroBomy Bxody 8 NOAKMIOYEH AaTYMK AaBMeHWs C TOKOBbIM BbIXOAOM
4...20 MA, TakoWn, YTO 3Ha4yeHuto Ha Bxogde 4 MA COOTBETCTBYeT AaBfeHWe B KOHType
oTonneHus, paBHoe 0 aTm, a 3HavyeHmo 20 MA coOTBETCTBYeT 3HayeHue 10 artm.
Heobxoaonmo oTobpaxaTb Ha 3KpaHe KOHTposiepa 3HayeHue C JartyvMka B eguHuuax

aTtmocdep.
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B ykasaHHOM MpuUMepe Xmin = 0; Xmax = 100 (MpM n3MepeHuM curHana oT YyHUBepcasbHbIX
[aTYMKOB TOKa W HanpshkeHus MUHMMAanbHOMY CWUrHanmy COOTBETCTBYET 3HauyeHue  «O»,
makcumanbHomy 100, nogpobHee cm. Tabnuuy 2.2); Ymin = 0; Ymax = 10.

Mpwv noacTaBneHnn 3HadeHuii B popmyny (1) MoryT GbiTb paccyMTaHbl 3Ha4YeHUsi TapaMeTpoB:

 10-0

= =01;b=10-01-100=0
100-0
Takum obpa3om 3HauyeHUsi TapameTpoB cCrieayoLme:
\\O6wee\CasHaknAHBx\CaBur Bx 8 =0
\\O6wee\CaBHaknAHBx\HaknoH Bx 8 = 0,1

3.6 OuckpeTHble BXxoabl

[ns  KOHTpPONsi COCTOSIHWUSI BHELHero o6opyaoBaHUsA, [AOMAarHOCTMKM paboTocnocobHOCTM
CMCTEMBI, a TaKkKe MOAKMIOYEHNS BHELHWX YCTPOWCTB YMpaBreHUs COCTOSIHWEM KOHTpornepa
npeaycMoTpeHbl BOCeMb AUCKpeTHbIX Bxopos (C1...C8), npedHasHaueHHbIX AN MNOAKN0YEHUs
KOHTaKTHbIX AaTUYMKOB TUNA «CYXON KOHTaKT».

B kayecTBe OaTYMKOB TUMA «CYXOW KOHTAKT» MOTYT OblTb MCMOSb30BaHbl AATYMKM C BbIXOAOM
«CYXOW KOHTAaKT», a TaKkKe pasnnyHble BbIKMYaTenNn, KHOMKW, KOHLEBble BbIKMOYaTENW, KOHTaKTb
pene nT.4.

[na xaxgoro AMCKPETHOro BXOA4A B 3aBMCUMOCTW OT TUMa MOAKMIOYEHHOro K Hemy AaTtyvka
(HopMarnbHO 3aMKHYTbLIN UKW HOPMarbHO Pa3oMKHYTHIN) Nonb3oBaTernb 3a4aeT Noruky ero obpaboTku
B COOTBETCTBYIOLLEM pa3psge napameTtpa «Jlormka Auckp.Bx».

CurHanesl hopMUpYIOTCA B pesynbTaTe NoAayy HanpskeHWs Ha COOTBETCTBYHOLLMNIA ANCKPETHBIN
BXop.

C uenbio unbTpauum OT MOMEX, a Tawkke nodaBneHuss gpebesra KOHTAKTOB B Mogyne
OVICKPETHbIX BXOAOB KOHTponnepa peanu3oBaH napametp «loct.®. [1pe6KoHT», koTOpbLIV
onpeaensieT BpeMs 3aAepXKKv NnepekntoveHnst QNCKPeTHOro BXoAa.

Mpumeyanune — lMapameTpbl «Jlormka Ouckp.Bx». n «MocT.®. [Ape6KoHT» BCTynawT B
cuny nocne nepesarpysku KOHTponnepa.

B Tabnuue 3.3 npeacTtaBneHo CTaHAAPTHOE pacrnpedernieHne OUCKPETHbIX BXOAOB  ANs
TPM133M-04.
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Ta6nuua 3.3 — Ha3HauyeHMe AUCKPETHbIX BXOAOB

Howmep OnucaHue MpumeyaHue
BXxopa
1 Bxop natyuka CpabaTbiBaHue Bxoga obpabaTtbiBaeTcsi CycTsi BpeMsi t pa3roHa BEHT.

aBapunHOro nocne Bxoaa B pexum Harpes, OxnaxaeHue, O6paTtHas n BeHtunsauus.
nageHuns Ecnu cnycTts 310 Bpems AaTunk HaXoAUTCS B 3aMKHYTOM COCTOsIHUM Bonee
AaBneHus 10 cek nogpsaa, cucteMa NepeBoanTCs B AEXYPHbIN pexum. Korga BeHTu-
Ha NPUTOYHOM  |MATOP OCTaHOBIEH, MOKa3aHUsA faTyuka He yUYUTbIBaloTCS.

BEHTUNATOpE

2 OaTunk Ha paboTy cuctemMbl He BNUsieT, UCNOMb3yeTcs TONbKO ANS MHAMKAUUK Ha
3acopeHust YKKW 1 Ha namne, NoakmntoyYéHHOM K Bbixogy 6 mogyns MP1.
BO3YLLHOro
dunbTpa

4 KHonka / K aTomy Bxogy MOXET NoaKMo4aTbCsl KHOMKa NMbo BbIKoYaTenb.
BblKMOYaTenb HaxxaTne KHOMKu1 NepeBOAUT KOHTPOMMEp B AEXYPHbLIN PEXUM 1 BO3Bpa-
nepesoja LaeT obpaTHO B paboymin, BHE 3aBUCMMOCTU OT BPEMEHW OHS U HOYM, a
B AEXYPHbIN Takke BHE 3aBMCUMOCTM OT BbIXOAHbLIX AHEN. [oaKoYEHHbIN
pexum BbIKIOYaTeNb, B Cryyae BKMOYEHUs, BNOKMpYeT BbIXOA U3 AEXYPHOrO

pexuma npu HacTynneHnM QHEBHOro BpeMeHn. PekomeHgyeTcs
MCMomb30BaTh B NPa3AHNYHbIE AHU BbIKMIOYATENb, @ NPU HEO6X0AMMOCTH
BbIATW U3 OEXYPHOTO pexuma B pabounii (Harpes / oxnaxaeHue / BEHTU-
NSAUMSA) B HOYHOE BPEMS, @ TakkKe NepenTu B AEXYPHbIN PEXUM A0
HaCTYNNeHNs BPEMEHN «HOYb» MCMONb30BaTb KHOMKY. [Mpu
MCMOb30BaHNN KHOMKM CIIEAYIOLWMIA MEPEXOf, C HOYHOIO Ha AHEBHOe
BpeMs NepeBeaéET KOHTponnep B pabounii pexuM, a cneayroLwmii nepexoa
C [HEBHOIO Ha HOYHOE BPEMS — B AEXYPHbIN pexum. Takum obpasom,
KHOMKa CNYXWT AN OQHOKPATHOro nepexofa Mexay AeXYPHbIM U
pabourM pexumamu, a BbiKIovaTenb — AN yAEPXKaHUS B pexume
«OEXYpHbIV». [lonyckaeTcs NpUMEHEHNE KHOMKW 1 BbIKMOlOYaTenNs, BKIO-
YEHHbIX NapannensHo.

5 |Datumk CpabaTbiBaHue 3TOro fatyvka nepeBoauT KOHTPOIEp B AeXYPHbI
noXapHomn pexuM 1 BriokUpyeT BbIXo4 U3 HEFO Ha BPeMsi, MOKa 3aMKHYT
curHanusauum BbIkntoyaTens C5.

6 Bxon pgatymka CpabaTbiBaHue Bxoga obpabaTtbiBaeTcsi CycTsi BpeMsl t pa3roHa BEHT.
aBapuMHOro nocne Bxoga B pexuvMm. Ecnu cnyctsa 310 Bpems faTuuk HaxoguTcs B
nageHuns 3aMKHYTOM cocTosiHum Bonee 10 cek noapsig, cMcTeMa NepeBoauTCcs B
OaBneHus OexXypHbIn pexum. OT guckpeTHoro Bxoga 1 oTnnyaeTcs TonbKo
Ha BbITSHXXHOM nHankaumen Ha XKKU.

BEHTUNATOpE

7 KHonka HaxaTve aTo KHOMKM BbIKMoYaeT peByH. [pn aTom aBapusi He
BbIKMOYEHNs cbpacbiBaeTcs, Namnoyka aBapvm NpoaormkaeT ropeTb 40 UCHE3HOBEHMS
peByHa aBapuiHou cutyaumn. lNocne HaxaTns 3ToN KHOMKW, MOBTOPHOE

BKITIOYEHME peByHa NPON30NAET TOMbKO B CriyyYae, ecnv nosiunach
aBapuiiHasi cuTyaums nocre eé oTCyTCTBUS B TEYEHUN BPEMEHU He MeHee
30 cexk.

8 Boikntovatens B 3umHee Bpems npu 3amkHyTOM Bbikntovatene byger gevcteosarb

CMEHbI YCTaBKU
B 3UMHee BpeMA

YcrtaBka Tnput 3H, npu pasomkHyToM — YcTaBka Tnput 3[ npu
«Ucnonb3s.lpad.»=Beiknounte n «Fpad Tnp (TH)» npu
«Ucnonb3.Mpad.»=Bknountb. BknioyeHve Bbiknovatens C8 6nokupyet
nepexos B AEXYPHbIN PEXUM B 3MHEE BPEMSI B CBSI3N C HACTyNNeHnemM
HoYM, NMGO BbIXOAHOro AHs. Ecnu BknoyéH C4, BKMOYEHHbIN C8
OTMEHSIET ero AeNCTBuE, U cuctema BedeT cebsi Tak, kak ecnu 6bl C4 Bbin
pa3oMKHYT. Ha paboTy cucteMbl B METHUX pexumMax — «BeHTunaums»,
«OxnaxaeHue» — BMUSHUSA He OKasbiBaeT.
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3.7 PerynaTtopbl

Perynatop — nporpaMMHbI MOAYMb, OTBEYalOWMIA 3a noafepaHue BXOAHOW BENMUYMHbI Ha
3afjaHHOM YPOBHE, Ha3bIBaeMOM YCTaBKOW.

Perynatop cpaBHMBaeT 3HayeHwe, npullefllee CO BXOA4a, C YCTaBKOMW M BbipabaTtbiBaeT
BbIXOAHOWN CUrHan, HanpaBfeHHbIN Ha YMEHbLUEHUE NX paccornacoBaHus.

B koHTponnepe TPM133M-04 eCcTb HECKONbKO perynstopoB, napameTpbl KOTOPbIX 3adalTcs B
COOTBETCTBYIOLLUX BETBAX MPU KOHUIypupoBaHUM, NMBO MX 3HAYEHWs YCTaHOBIEHbl Ha 3aBofe-
N3roToBUTENE, N NX UBMEHEHME He J0MyCcKaeTCs:

1. «<Hactpowka\Peryn. Tnputll». Vcnonbayetcsa MU-perynsatop, ynpasnstowmii K3P BogsiHoro
Kkarnopudepa oxnaxgeHns B pexume «OxnaxpeH». 3apatotca 3 koadpduumenta N[,
onpepensioliMe, COOTBETCTBEHHO, €ro MpOMOPLMOHANbHY, UWHTErpanbHyl, W  OTHOLUEHWe
anddepeHumanbHon K uHTerpansHon coctasnsowmx:  Kp(nponopu), Ti(uHterpan), Td/Ti.
Koadpduumentsl TMO-perynstopa moryT OblTe aBTOMaTM4yeckn onpegeneHbl B npouecce
aBToHacTpoviku B pexxume «AHP Tnp J1». Beixog — K3P (3agBwkka, 3-no3numoHHbI VM),

2. Mpw ncnonb3oBaHWN PPEOHOBOTO OXNAANTENS B NIeTHEE BPEMS NPUMEHSETCH 2-MO3ULMOHHBIN
perynatop ¢ ructepesncom B + 0.5 °C. Bbixoa — 0TCe4HOM knanaH (2-X No3nuMoHHbIi M).

3. «HacTtpowka\BeHT. TnpuT.JI». B aToin BeTBM pacnonaratotcs napametpbl [M[-perynatopa,
ucnonb3yemble MpW  YNpaBNeHUM BEHTUNSTOPOM C aHamnoroBbiM yNpaBfeHMeM B pexume
«OxnaxpeH». PerynsaTtop 6yaeT 3anyweH, ecnu molHocTb 100 % Ha Bbixoge MNO-perynsitopa 6ynet
nepxaTbCq B TeyeHne BpeMeHu t rucT.BeHT (Mpy mcnonb3oBaHWM BOASHOrO oxnaguTens), nvbo
OTCEYHON knamnaH (pPeoHOBOrO OXMaguTensa BKMOYEH B TeyeHWe BpemeHn t rucTt.BeHT.
KoadhdpuumeHTsl MoryT GbiTb OnpeaeneHsl aBToMaTU4eckn B pexume aBToHacTpoikun AHP Tnp .
MogpobHee o norvke ynpaBreHUst BEHTUINIATOPOM C aHasrioroBbIM ynpaBfieHneMm cM. pasgen 3.12 —
AHanorosoe ynpasrneHue BEeHTUNSTOPOM.

4. «Hactpounka\Peryn. Tnput3». Vicnonebayetca NMN-perynsatop, ynpasBnstoLwmMn aneKTpu4eckum
Kanopudgepom HarpeBa B pexume «HarpeB». 3agatotca 3 koadpdpuumnenta ML, onpegenstowme,
COOTBETCTBEHHO, €ro MpOMOPLMOHanbHYI0, WHTErpanbHylo, U OTHoWeHne AuddepeHumansHoh K
MHTerpansHon coctasnsaowmx Kp(nponopu), Ti(uHterpan), Td/Ti. Koadpduumertsl NU-perynsatopa
MOryT 6bITb aBTOMaTU4eCcKu onpefeneHbl B NpoLecce aBTOHACTPOMku B pexume «AHP Tnp 3».
Bbixop — K3P (3agBuxka).

5. «HacTponka\BeHT.Tnput.3». B 310N BeTBM pacnonaratotcs napametpbl MUO-perynatopa,
ucrornb3yemble NpW yrNpaBneHWM BEHTUNSATOPOM B pexume «HarpeB». 3T0 [ONOMHWUTEMbHbIN
perynsaTop, KOTOpbI MOXeT ObiTb MCMonb3oBaH, ecnu Tun BY3, ynpaBnsiowero BEeHTUNSTOPOM,
aHanoroBebli. Perynatop 6ynet 3anyLueH, ecnv mowHocTb 100 % Ha Beixoge MWA-perynstopa 6yaet
aepxatbCsi B TeYeHWe BpemeHu t ruct.Bent. KoadpdpumumeHtsl MoryT ObiTb oOnpepeneHsbi
aBTOMaTMyeckm B pexume aBToHacTpoviku AHP Tnp 3. [lNMogpobHee o moruke ynpaBneHus
BEHTUNSATOPOM C aHamnoroBblM YynpaerneHnem cMm. pasgen 3.12 — AHanoroBoe ynpasreHue
BEHTUNSITOPOM.

Mpumeuanue — Ona Bcex MU perynatopoB yCTaHOBMEH rMCTepe3vc BXOAHOrO curHana
perynstopa, KOTOpbll NPOSIBNSETCA B TOM, YTO PErynATOp W3MEHSET BbIXOAHOW CurHan
TOMbKO B Criyvae, Korga paccorfiacoBaHne M3MepeHHOW BEerMYMHbLI U YCTaBKU MpesbillaeT
0.5 rpagyca.

3.8 BbixogHble ycTponcTBa

BbixofHble ycTponcTBa nNpeAHasHayeHbl Ans nepefady BbIXOQHOMO YMNpaBrsioWEro curHana Ha
UCMONHUTESbHLIE MEXaHU3MBbI.

KoHTponnep obnapgaet 6 BY (cm. Tabnuuy 2.4). BY moryT 6biTb ABYX TWMOB: AUCKPETHbIE U
aHanoroBble. TUnbl BEIXOAHbLIX YCTPONCTB ONpPEAensoTCa Ha CTaAun 3akasa KoHTponnepa.

Cxewmbl nogkntodeHust BY npuseaersl B MNpunoxexun b.
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BHumaHue — BHe 3aBMcMMOCTM OT Tuna, noboe BbIXOAHOE YCTPOMCTBO rasibBaHU4eCcKu
M30MMpPOBaHO OT U3MepuTenbHoro 6noka (3a ucknyeHnem Boixoga T).

OuckpeTtHoe BY — anektpomarHuTHOe pene, TpaH3MCTOpHasi onTonapa, ONTOCUMWUCTOP —
MCMonb3yeTcs Ans yrnpaBrneHus (BKMIOYEHUS/BBIKIIOYEHUS) Harpy3kon nmbo HenocpeacTBeHHO, Nnbo
Yepes Oonee MoLUHble YNpaBRsloWME IMEMeHTbl, Takue Kak nyckaTtenu, TBepAoTenbHble pene,
TUPUCTOPbI UM CUMUCTOPBI.

AnekTpomarHuTHoe pene (Bbixoa P) npeaHasHavyeHo AN KOMMYTaLUmM CUMOBBIX Lienew
HanpshxeHneM He 6onee 250 B n pabounm Tokom He 6onee 8 A (cm. pucyHkun b.7, B8).
TpaH3aucTopHas ontonapa (Bbixoa K) npumeHsieTcs, kak npaBuno, Ans ynpasneHus
HM3KOBOMbLTHBLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHve Beixoga
13 CTPOSi TPaH3NCTopa 13-3a 6ONbLLIOro ToKa CaMOUHAYKLMK napannensHo o6MoTke
BHELLHero perne Heobxoammo yctaHaBnmeaTb guod VD1 (cm. pucyHok B.9).
TpaH3ucTopHbIN Kntod (Bbixoa T) NnpegHasHaveH Ansa NpsiMOro NOAKMIOYEHNs K
KOHTpOMnNepy B Ka4ecTBe Harpysku TBEpAOTENbLHOro pene (BbIXOAHOe HanpsbkeHve oT 4 o
6 B, nocTosHHBI TOK He 6onee 25 MA) (cM. pucyHok B.12).

BHumaHue — MakcumanbHas AnvHa coeamHUTeNbHOro kabens mexay KOHTPOnnepom ¢
BbIXOAOM T 1 TBepAOTENbHLIM perie He AoMKHa NpeBbIlwaTh 3 M.

OntocumucTop (Bbixop C) nMeeT BHYTPEHHIO CXeMy Nepexofa Yepes HoMb U
BKIMIOYaETCS B Lienb ynpaBrieHNst MOLLHOMO CUMUCTOPA U Napbl BCTPEYHO-NapannensHo
BKITIOYEHHbIX TUPUCTOPOB Yepes orpaHnuuBatowmin peamctop R1 (cm. pucyHkm b.10, B.11).
BenuunHa conpoTtusnenns pesmcropa onpegenseT TOK ynpaBeHns cummucropa.
Harpysoy4Has cnocobHOCTb BbixoAa — Tok He 6onee 50 MA Npu NnepemMeHHOM HanpspKeHUn
He 6onee 250 B.

[na npepoTepalleHnst Npo6osi TUPUCTOPOB U3-3a BbICOKOBOISbTHBIX CKAYKOB HANpsiKeHus B ceTu
K UX BblBOAAM pekomeHayeTcs noakmoyate dpunbtpytoiyto RC uenoyky (R2C1).

DOuckpeTHoe BY («P», «K», «C», «T») nMeeT ABa MTHOBEHHbIX COCTOSIHUSI: «BKM.» U «BbIKM.».

AHanoroBoe BY npegcrtaBnsieT coboi Lucpo-aHanoroBblii npeobpasoBaTtenb, NO3BOMSALNIA
hopmrpoBaTb aHaNoroBbI CUrHamn NOCTOSHHOMO TOKa WU HaMPsKEHWs.

®dopmMupoBarternb TOKOBOro curHana (Bbixon W) npeobpasyet Ha akTuBHOW Harpyske RH
3HaYyeHne Ha BbIXoAe B TOKOBbIN curHan 4...20 MA (CM. pucyHok 3.6).

3
ga Buixop X-1 -U,
< — BooAX-2 11— +U,
Rorp Ry
PucyHok 3.6

BY nuTaetca oT BHewHero nubo BCTPOEHHOTO WCTOYHMKA MUTAHWS MOCTOSHHOrO
HanpskeHus. ConpoTuBreHWe HarpyskM RH 3aBUCUT OT HanpsHKEHUs MCTOYHMKA
nuTaHna Un v BeibupaeTcsa us rpadmka (cM. pucyHok 3.7). B Tom cnyyae, ecnu ans
N3MEpeHMs TOKOBOTO CUrHarma WCrosb3yeTcs W3MepUTENbHbIN LWYHT Ru u ero
HOMMHaN MeHblle HeobxoAMMOro COMPOTUBIIEHWS  Harpysku, WCMOMb3yeTcs
[o6aBoYHbIN  OrpaHnyMBalOWni  pe3nctop Rorp, COMPOTMBIIEHWE  KOTOPOro
BbIYMCNAETCH U3 COOTHOLLEHUS:

Rorp = RH — Ru
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HH, Om L
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PucyHok 3.7. F'padmk 3aBucumoctn RH (Un)

Tunosble cooTHoweHus: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om
(Rn = 100 Owm, Rorp = 620 Owm).

BHumaHue.

1) HanpsixeHue uctouHuka nutanms LLAT He pomkHo 6biTb 6onee 30 B.
2) [onyckaeTcss MpvMeHeHWe pesnctopa C BENMYMHOW COMPOTMBIIEHUS, OTNMYaloLencs
OT paccunTaHHom He 6onee 4yem Ha = 10 %.

—  dopMupoBaTenb cUrHana HanpsbkeHus (Bbixoa Y) npeobpasyeT 3HaueHne Ha BbIXoae B
curHan HanpsbkeHus 0...10 B. ConpotuBneHne Harpy3ku RH, nogkntovaemon k LIATT,
[OIMKHO BbITb He MeHee 2 KOM. Bbixoapl «Y» NUTalTCA OT BCTPOEHHOMO MCTOYHUKA
NUTaHUs 1 BCe ranbBaHUYECKU CBSI3aHbl Mexay co60M 1 CO BCTPOEHHBIM UCTOYHUKOM
nutaHnsa 24 B (pucyHok 5.14).

AHanorosoe BY B TPM133M-04 mMoxeT ObITb CNONb30BaHO ANs ynpaBneHus 3aaBikkamu nmbo
BEHTUNATOPOM C aHANOroBbIM yrpaBrieHueMm.

BHumaHue — Mpu HeobXO0AMMOCTU CyXeHWsi AuanasoHa BbIXOOQHOrO CurHana, Hanpumep,
npy MNOAKIMIOYEHUN 3a[ABWXKKM C aHaroroBbiM YNpaBlieHUEM, YMpaBlisieMON CUrHanom
2...10 B k Bbixogy 0...10 B, cnegyeT 3apatb 3HadyeHus napametpoB Rmin K3P oxn 1 Rmax
K3P oxn — ans oxnagutensa. [Onsa HarpeBaTens CyXeHWe BbIXOAHOIO curHana He
npeagycMOTpEHO.

AHanorosoe ynpasreHue OCyLeCTBMNSeTCH Mo MPSAMO-NPONopUnoHanbHOMY 3akoHy (T.e. 4 MA
mnn 0 B cooTBeTCTBYET BbIXOAHOMY curHany «0», a 20 MA vnu 10 B cooTBeTCTBYEeT BbIXOAHOMY
curHany «1»).

MapameTtp Be3on.cocT.{N} onpegensier coctosHue cooTBeTcTByloWero BY, koraa ocHoBHas
nporpaMMa He (YHKLUMOHMpPYET (3arpyska KoHTponnepa, kanubposka LIAIM, «3aBucaHue» u T1.4.).
Mcnonb3yeTtcs Ana nogaepxaHus onpenenéHHoro yposHs curHana Ha BY B aBapuiiHOM pexume
KOHTponnepa. 3agaeTcs B JoNsAx eanHuubl ¢ ToudHocTbio 0,001. Micnonb3yeTcs Kak Ans aHanoroBbIX,
Tak U ans guckpeTHbIX BY.

MpumeyaHue — TunoseiMu BY B komnnektaumm TPM133M-04 sasnsioTcsa Bbixodbl P u Y,
ocTarnbHble AOCTYMHbI Mo 3aKkas.

B tabnuue 3.4 npepcrtaeneHo ctaHgapTHoe ans TPM133M-04 pacnpeneneHue BbIXxO40B.
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Ta6bnuua 3.4 — HasHavyeHue BbIXOAOB KOHTpornepa u moayns MP1

Homep OnucaHue MpumeyaHune
Bbixoaa

1 2 3

01 Beixoa Mcnonb3yeTcs TonbKo nNpu ynpaBneHni
ynpasneHus aneKTpokanopndepoM ANCKPEeTHLIMU curHanamu. Mpu
BTOpbIM TOHOM MCNONb30BaHUK 3rekTpokanopudepa co cnupansmm
anekTpokanopudepa pasnMYHOM MOLLHOCTM (€CNM MOLLHOCTb NpeablayLen
Harpesa CTyneHu B 2 pasa MeHblUe nocneaytLlen), HaumeHee

MoLLHas nogkntoyatTea kK TOHL. MoapobHee o noruke
ynpaBreHns anekTpokanopudgepom cm. n. 3.11 —
YnpasneHue aneKkTpokanopnepom.

02 Bbixon a) Ecnn Tvn BbiIxoga 2 — AMCKPETHBIN, TO 3TO BbIXOA Ansi
Ons ynpaeneHvs ynpasnexuns 1-i cTyneHbto anekTpokanopudepa. MNpu
nepsbiMm TOHoOM MCNoNb30BaHWK ANEKTpoKanopudepa co cnmpansamm
anekTpokanopudepa pas3nMYHOM MOLLHOCTH (€CNM MOLLHOCTb NpeablayLien
Harpesa / aHanoroBsbIN BbIXOA CTyMeHun B 2 pa3a MeHblLUEe MocreayLlen), HauMmeHee
ynpasneHus TOHom MoLLHas noakntovatotes kK TOH1 MNoapobHee o norunke

ynpaBreHus anekTpokanopudgepom cm. n. 3.11 —
YnpaeneHve aneKkTpokanopndepom.
6) Ecnu Tvn BbIXOAa 2 — aHanoroBbIi, TO BbIXOA,
MCMOnb3yeTcs AN aHanoroBoro yrnpasneHus
HarpesaTenewm, a Bbixog 1 n 6 TPM133M He
ucnonbayloTes. B aToM cnyyae Ha AaHHbIN BbIXOA
KOHTpOMnep BblAaET aHanoroBbl cUrHan, ypoBeHb
KOTOPOro COOTBETCTBYET HEOOXOAUMOMY YPOBHIO
Harpesa.

03 Bbixog ynpasneHus B pexumax «Harpes», «BeHTnnsau», «OxnaxgeH», «<AHP

BEHTUMATOPaMU NPUTOYHO U
BbITSHKHON BEHTUNALMN

Tnp 3», «<AHP Tnp J1», «ObpaTHasa» Ha JaHHOM Bbixoae
NPUCYTCTBYET CUrHaN ynpaBreHUs BEHTUNATOPOM
(anckpeTHas «1», NnbO ypoBEHb aHaNOroBoro curHana,
OTNNYHBIN OT «0»). BbiknioyeHve BeHTUNSATOPa
OCYLLEeCTBNSAETCA Cpady, kak TOMbKO KOHTPOep BOLWEN B
COOTBETCTBYIOLNI pexuM. BkroueHne BeHTUnsATopa
OCYLLIECTBNSETCSA NOCMEe MOMHOro OTKPLITUS 3aABWKKU, TO
ecTb ¢ y4€ToM BpemMeHu t oTkp.BK. MogpobHee o noruke
yrnpaBreHusi BEHTUNSTOPOM C aHarnoroBbiM ynpaBneHnem
cM. 3.12 — YnpaBneHvne aHanoroBbiM BEHTUIIATOPOM.
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MpoponkeHue Tabnuubl 3.4

1

2

3

04

Bbixog oTkpbITMa K3P BoasiHoro
kanopudepa
oxnaxaeHus/Beixon
aHarnoroBoro ynpasneHus
oxnagutenem/Bbixon ans
yrpaBreHus KnanaHom
peoHOBOro oxnaguTens

a) Ecnu Tvn Bbixoga 4 — gUCKpeTHbIN, U kanopudep
OXnaxgeHus — BOASHON, TO PYHKLMOHanbHoe
Ha3HayeHVe AaHHOro BbIXxoAa — nojava curHana
oTKpbITUS Ha K3P BoasiHoro kanopudgepa oxnaxaeHus. B
3TOM Criy4ae KOHTponnep Bbl4aéT curHan Ha AaHHbIn
BbIXOA 4111 OCYLLECTBMNEHNUsI NnepemeLleHus knanaHa K3P
B CTOPOHY OTKPbITUS.

6) Ecnu Tvn BbIXOAa 4 — aHanoroBbIi, TO BbIXOA,
ncnonb3yeTcs Anst aHanorosoro ynpaenexus K3P, a
BbIX0A 5 He ncnonb3yeTcs. B aTom cnyyae koHTponnep
BblAa&éT aHanoroBbI cUrHarn, ypoBeHb KOTOPOro
COOTBETCTBYET HEOOXOANMOMY YPOBHIO OXMaXOEHUS.

B) eCnu TUn BbIxoAa 4 — ANCKPETHBIN, U kanopudep
oxnaxgeHus — peoHOBLIN, TO BbIXOA ynpaBnseT
OTCEYHbIM KrnanaHom ppeoHOBOro kanopudepa no
[OBYXMNO3VULMOHHOMY 3aKOHY: «1» Ansi OTKPbITUS KranaHa
(ocyluecTBneHNs oxnaxaeHus) u «0» Anst 3akpbiTus
KrnanaHa (npekpaltuenns oxnaxagenns). Ecnv knanax
TpebyeT «1» Ans 3aKpbITUS U «0» AN OTKPbITUSA, TO
nosnb3oBaTeslb UCMOMb3yeT MHBEPCHbBIN BbIxog 5.

05

Bbixopg 3akpbiTusa K3P BoasiHoro
kanopudepa oxnaxaeHus/
VHBEpCHBbIN BbIXOA AN
yrpaBrneHus knanaHom
peoHOBOro oxnaguTens

a) Ecnu Tvn kanopudpepa oxnaxaeHus = «BogsaHon», To
BbIXOZ, UCMOMb3YyeTCs Ans OCYLLEeCTBIIeHNS Nogayn
curHana 3akpblTna Ha K3P BogsiHoro kanopudepa
oxnaxaeHusi. KoHTponnep BbliAAET cUrHan Ha AaHHbIN
BbIXOA, AJ151 OCYLLEeCTBNEHNs nepemeLleHns knanaHa K3P
B CTOPOHY 3aKpbITUSI.

6) Ecnu Tvn Bbixoaa 4 — aHanoroBbIi, TO BbIXOA
ncnonb3yeTcs Ans aHanorosoro ynpaeneHus K3P, a
BbIxoA 5 He ucnonb3ayeTtcs. B aTom cnyyae koHTponnep
Bbl@éT aHanoroBbIll CUrHan, ypoBeHb KOTOPOro
COOTBETCTBYET HEOOXOAMMOMY YPOBHIO OXNAXOEHUS.

B) ecnu TUn Bblxoaa 4 — AUCKPETHbIN 1 Kanopudep
oxnaxaeHust ppeoHOBbLIN, TO BbIXOA ynpasnseT
KrnanaHoMm OTCeYHbIM hpeoHOBOro kanopudepa no
OBYXMNO3MLUMOHHOMY 3aKOHY: «0» Ansi OTKPbITUSI KnanaHa
(ocylecTBneHns oxnaxapeHns) n «1» ans sakpeiTvs
KrnanaHa (npekpaLleHns oxnaxaeHus).

06

Bbixog ynpasneHus 3-m TOHom
anekTpokanopudepa Harpesa

Mcnonb3yeTcs Tonbko nNpu ynpasneHuu
aneKkTpokanopudepoM ANCKPETHbIMU curHanamu. Mpu
MCMNonb30BaHWUK aneKTpokanopudepa co cnupansmm
pas3nMYHOM MOLLHOCTM (€CNW MOLLHOCTb NpeablayLien
CTyNeHn B 2 pa3a MeHbLLEe MocreaytoLlen), HanMmeHee
MoLLHast nogkntoyaetcs k TOHL. MogpobHee o norvke
yrnpaBreHus anekTpokanopudepom cm. n. 3.11.
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OKoH4YaHue Tabnuubl 3.4

1

2

3

MP1-1

Bbixon ynpasrieHua Bo3ayLHbIM
KrnanaHom

KoHTponnep BblAaéT NOrMYeckyto eauHuLy AN OTKPbITUS
KnanaHa v yaep»aHusi ero B OTKPbITOM COCTOSIHUM;
KOHTPOIEp BbIAAET NOTMYECKUI HOSb ANS 3aKPbITHS
KnanaHa v yaepKaHusi ero B 3aKpbITOM cOCTosiHUM. Ecnu
BK ans sakpbitvis TpebyeT «1», a Ans oTKpbITMs «0», TO
nonb3oBaTesb UCTIONb3YeT HOPMarbHO 3aMKHYThIe
KOHTaKTbl BMECTO HOPMarnbHO Pa3OMKHYTbIX.

MP1-2

T3H Bo3ayLwHoOro knanaHa

[Mpu HeobXxoAMMOCTM OTKPLITUSI BO3QYLLHOIO Knanaxa,
ecrnun TemnepaTtypa HapyXHOro Bo3fyxa MeHbLLE, Yem

T nporp.BK, koHTponnep nepen nsmeHeHnem curHana Ha
BbIXOZ€ ynpaBrieHUsi BO3AYLUHbIM KranaHoMm BkIoYaeT
TOH Ha Bpems tnporp.BK (B pexume «[porpe»).

MP1-3

BbIxoa ynpaBneHus Hacocom
Kanopndepos oxnaxageHusi

K naHHoMy BbIxogy nofkntoyaeTcs noboe
obopynoBaHue, KOToOpoe AOMKHO ObiTb BKIMOYEHO B
pexvmMe oxnaxaeHus.

B pexumax «OxnaxgeH», «<AHP Tnp J1» Ha gaHHOM
BbIXoae «1», B ocTanbHbIX — «0». Takke Hacoc
KanopudepoB OXnaxaeHuss MOXeT ObITb BKIIOYEH B
pexumax Bentunsuy, Oex.3vma n Harpes npu nepexoge
B NOAPEXNM PYYHOro ynpasneHus kanopudepom
OXNaXgeHus.

MP1-4

PeByH, nHanUMpYIOLWMA aBapuio

[Mpy BO3HUMKHOBEHMMN KPUTUYECKOM aBapunHOW CUTyaLmm
Ha AaHHbIN BbIX0A BblAAETCA nornyeckas «1» (To ectb
3aMKHYTbl HOPMarbHO 3aMKHYTbIE KOHTakThbl pene MP1).
CurHan moxeT 6bITb cOpoLueH kHonkon C7, nnubo
aBTOMAaTMYECKM MPY UCHE3HOBEHUN NPUYUHBI aBapUK.

MP1-5

Namna curHanusauuv
HaxoXAeHUs B AEXYPHOM
pexvime

B pexumax [ex.3uma n [ex.Jleto Ha JaHHOM BbIXo4e
«1», B ocTanbHbIX — «0».

MP1-6

Jlamna nHavkaummn asapum

Mpy BO3HUKHOBEHWUN KPUTUYECKOW U HE KPUTUHECKOW
aBapuil Ha AaHHbIN BbIXOA BbliAAETCA nornyeckas «1» (to
€CTb 3aMKHYTbl HOPMarbHO 3aMKHYTbIE KOHTaKTbl pene
MP1). CurHan cbpacbiBaeTcsi aBTOMaTUYECKU Npr
NCYE3HOBEHUN NPUYUHBI aBapun. CuUrHan He MOXeT ObITb
COpOLLEH BPYYHYIO.

MpumeyaHue — BoixogHble KOHTakTbl MP1-1... MP1-6 pacnonoxeHsl Ha mogyne MP1.

3.9 YnpaBneHue ABYXNO3ULUUOHHbIM UM

2-X MO3WLMOHHBIN AUCKPeTHbIM M nMeeT [Ba MONOXEHNUS: «BKM.» U «BbIKN.». [iNa ynpaBneHus
Takum VIM ncnonb3yeTcs oaHO AuckpeTHoe BY (pene, kntod, cummcTop).
Mpun ncnonb3oBaHmMu ogHoro AuckpetHoro BY (npu ynpaBneHun gppeoHoBbIM oxnagutenem) BY

OyneT nuGo BKIOYEH, NMUGO BbIKMOYEH (B KayecTBe perynatopa MChonb3yeTcs KomnapaTtop
¢ ructepesucom * 0.5 rpagyca).

3.10 YnpasBrneHue Tpexno3nuymoHHbim UM

KoHTponnep TPM133M-04 ynpaBnsieT TPEXmnO3ULMOHHLIM MWCMOMHUTENbHLIM  MEXaHU3MOM
(3a4BWXKOW) MPY NMOMOLLM CUFHANOB TPEX TUMOB: «BOMbLLE», KMEHbLLIE», «CTOM».
Cxembl nogkntodeHnss MM k BY koHTponnepa npegcrtasneHbl B lNMpunoxeHnn b. TPM133M-04
MOXET YNpaBnATb TPEXNO3ULMOHHbIM MM, MOnoXeHue KOTOPOro BbIYUCASIETCS] KOHTPOSIIEPOM MO
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matemaTtuyeckon Mopenu. [na Toro, 4tobbl MaTematudeckas Mopenb Gonee 6nu3ko CooTBeT-
CTBOBana peanbHOCTW, HeobXxoOuMO Kak MOXHO TO4YHee 3agaTb napameTpbl peanbHoro UM
(n. 7.13.2.3):

—  nonHoe Bpemsa xoga UM;

—  Bpewms Bblbopkn nodTa;

—  MuHumanbHoe Bpems NMYCK/OCTAHOB;
—  30Ha HEeYyBCTBUTENBHOCTMU.

KOHTpOﬂﬂep Nno 3TUM OaHHbIM BblHUCNAET TeKyllee MOoNnoXeHne 3aaBMXKN B nobon MOMeHT
BpemMeHu.

MpumeyaHne — HeTouHOE COOTBETCTBME MaTeMaTUYECKON MOAENU U peanbHOW 3aABUXKM,
MOXeT MPVMBECTU K HaKOMMEHWIo paccornacoBaHuns. B pesynbrate aToro B KpawiHWX
NONOXEHUAX MOXeT OblTb NoAaH CUrHam Ha OTKpPbITWE WNW Ha 3aKpbiTe, Koraa pearnbHas
3a[BWDKKa y)XXe MOSIHOCTbIO OTKPbITa UMM 3akpbiTa. TO MOXET NnoBneYb 3a cobon MONoMKy
obopyAoBaHus, MNO3TOMY He [OMyckaeTCA WCMofb3oBaHWe 3afBukeKk 6e3 KOHLEeBbIX
BblkMtovaTenen. CnegyeTt yuuTblBaTb, YTO yNpaBneHne 3aABuKKON 6e3 AaTumka nonoxeHus
MeHee TOYHO U NPMBOAUT K HaKoMmeHuto owmnbkn. 3agaBaTe napameTpbl MaTeMaTuyeckomn
Mopenu 3aaBwKk1 0basaTenbHO Jaxe Npu UCMOoMb30BaHUM JaT4MKa NOSNOXEHUS.

3.11 YnpasBrneHue anekTpokanopudepom

Tvn norvku ynpaereHUs1 3NeKTPoKanopudepomMm C AUCKPETHbIM YynpaBrneHueM 3adaétcs B
napameTtpe «MapameTpbl UM\HarpeBaTaTtens\Tun ynpasn.».

Tun norukm 1. YnpasneHue anekTpokanopugepom, y KoTOporo MOLLHOCTb BCEX CTYNEHEN paBHa
(c WKM). B aTtom cny4ae KOHTponnep Ansi yBeNWYeHUs BbIXOAHOW MOLLHOCTM BKMOYaeT
nocreayoLLyto CTyneHb, COXpaHssi BKIOYEHHON NpeabiayLuyto. MocneaHss n3 BKIMIOYEHHBIX CTYMNeHen
paboTaeT B pexume LLIVM.

Tun noruku 2. YnpasneHne anekTpokanopudgepom, y KoToporo MOLLHOCTb BCEX CTyMNeHeln paBHa
(6e3 LWAM). B aToM criydae KOHTponnep Ans yBENUYEHUS BbIXOAHOW MOLLHOCTM BKMOYaeT
nocrneayloLlyo CTyneHb, COXpaHsis BKMAYEHHOW npedblgywyn. B atom pexume WUAM  He
Mcnonb3yeTcs.

Tun norukn 3. YnpaBneHwe anekTpokanopugepoM, y KOTOPOro MOLLHOCTb MNocrneayoLlen
cTyneHun BaBoe 6onble npeabiaywen (¢ WWM). Hanpumep, npy ucnonb3oBaHWM ABYX CTyneHemn
MOLLHOCTb MepBon paBHa 33 %, BTOopoh — 66 %. B 3aTOoM cnyyae koHTpomnnep ANns yBenuyeHus
BbIXOAHON MOLLHOCTM BbiAaET COOTBETCTBYIOLLMIA MOTMYECKUA curHan Ha BY. OpHa 13 BKITHOYEHHbIX
cTyneHen pabotaet B pexume LLNM.

Tun noruku 4. YnpaBneHuwe anekTpokanopudgepom, y KOTOPOro MOLUHOCTb MNocneayloLllen
CcTyneHu BABoe 6onblue npeppiaywen (6e3 LLUMM). Hanpumep, npu ncnonb3oBaHnu ABYX CTyneHemn
MOLLHOCTb MnepBon paBHa 33 %, BTOpon — 66 %. B 3aTOoM cnyyae KoHTpomnmnep ANS yBenuyeHus
BbIXOAHOW MOLLUHOCTW BblAAET COOTBETCTBYIOLMIA Nnormdeckuit curHan Ha BY. WWWM B gaHHOM Tune
TNOTVIKM HE UCMOMb3yeTCs.

KonuuectBo cTyneHew anekTpokanopudepa C OUCKPETHbIM yrpaBrieHvem 3agaéTcs B
napametpe «MapameTpbl UM\HarpeBaTtenb\Kon-Bo ctyn.».

Mpu ynpaBneHun anekTpokanopudepom C aHanoroBbiM YNpaBfieHWEM OOMNOMHUTENbHbIX
napameTpoB 3afaBaTb He TpebyeTcs.
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3.12 AHanoroBoe ynpaBneHne BEeHTUNATOpoOM

AHanorosoe ynpasreHne BEHTUNATOPOM onpeaenseTcs creayoLwmm:

1) AHanorosoe ynpasrieHMe CKOPOCTbIO BPaLLEHUS BEHTMNATOpa WCnomnb3yeTcs Ans
COXpaHeHWs TemnepaTypbl NPUTOYHOrO BO3AdyXa, MakCMManbHO GnM3kon K ycTaBeke,
Korga MOLLHOCTM HarpesaTtens/oxnaguTens HefocTtaTovHo (Hanpumep, B YCNOBUSAX
NYKOBbIX TEMNepaTyp HapY>XHOro BO3Ayxa).

2) B pexumax «HarpeB» un «OxnaxgeHue», Npu yCroBUM «TUMN BbIxoAa 3» = «aHanoro-
Bblii», peanunsoBaH AOMOMHUTENbHbIV NOAPEXUM YNpaBeHNs CKOPOCTbIO BPaLLEHWS
BeHTUNsTopa. To eCTb NpU yKa3aHHbIX YCNoBusix B pexxvmax HarpeB n OxnaxaeHue
ucnonb3yetcs gononHutensHbln MUO-perynatop co cBonmu KoadduumeHTamu.

3) PabGotaer KkoHTponnep cnegywlowmm obpasom. B pexumax «HarpeB» u
«OxnaxgeHve» opraHM3oBaHo ABa Noapexvma: NoApPeXuM ynpasneHns MOLLHOCTbLIO
Kanopudepa 1 NOApPEeXUM YNpaBreHUss CKOPOCTbIO BpaLlleHus BeHTunsTopa. lpu
perynmpoBaHMn MOLLHOCTU karnopudepa CKopocTb BeHTUnsATopa coctasnseT 100 %.
[Mpu perynupoBaHnM CKOPOCTW BpaLLEHWs BEHTUNATOpa MOLLHOCTb Kanopudepa
coctaBnsieT 100 %. To eCcTb OQHOBPEMEHHO W3 ABYX BO3MOXHbIX B pexume
perynsitopoB paboTaeT TOMbKO OAMH. [lepexodHas Toyka Mexay NoApexumamu:
100 % kanopudpep, 100 % BeHTUNATOP C rMcTepe3ncom no BpemeHn «MapameTpbl
WM\AHnanor.BeHT.\t ruct.BeHT.».

4) Tlpy ynpaBneHMnM CKOPOCTbIO BpaLLlEeHUs BEHTUNATOpa YPOBEHb CcurHana,
COOTBETCTBYIOLUA MWHUMAanNbLHO AOMYCTUMOW CKOPOCTWU BpaLleHWs BEeHTURATopa,
3apaétca B napametpe «lMapameTpbl UM\AHanor.BeHT.\Ckop.BeHT.min».

5) Mpu Bxoae B pexum «Harpes», nnbo «OxnaxaeH» Bcerga 3anyckaeTcsl nogpexum
ynpasneHns MOLLHOCTbIO Kanopudpepa. [lanee yxe BO3MOXEH nepexod B Noapexum
yrpaBneHnst CKOPOCTbIO BpaLLEHNs BEHTUNATOPA.

3.13 UHTepdenc cBa3mn

B koHTponnepe TPM133M-04 ycraHoBneHbl Mogynu uHTepdencoB RS-485 un RS-232 gns
opraHusauum paboTbl KOHTpomnepa Mo CTaHgapTHbIM npotokonam OBEH, nmu6o ModBus,
npeaocTaBnsoLWLMM NOMb30BaTEN0 BO3MOXXHOCTb!

—  nporpamMMuMpoBaTh KOHTPOISEpP C NEPCOHANbHOIO KOMMbOTEPA C MOMOLLBIO NPOrpamMMbl
KOHdMrypartopa;

—  cYMTbIBaTb M3MepsieMble BENMYMHBI U3 KOHTPOMNepa B KOMMbIOTEP;

—  TupaxupoBaTb KOH(pUrypaLmio 13 O4HOr0 KOHTPOINepa B OAMH NN HECKOMNBKO APYruX.

Uepesz noptel RS-485 u RS-232 Bo3MOXHa nepegayva 3Ha4YeHWA KOHGUrypauMOHHbIX
napameTpoB, ONMPOC U AUCMeTYepr3aLmsi onepaTMBHbIX NapamMeTpoB.

Mpu paboTe koHTpornepa 4vepe3 noptT RS-232 Ha MK ans obmMeHa AaHHbIMU OOSMKHbI ObiTh
3afaHbl CeTeBble HACTPOWKM, COOTBETCTBYIOLUME 3aBOACKMM YCTAaHOBKAM CETEBbIX HACTpPOek
KOHTpornepa:

—  CkopocTtb: 115200 6uT/c.
—  [nuHa cnoBa gaHHbIX: 8 6uT.
—  KoHTponb 4eTHOCTW: OTCYTCTBYET.
—  Apgpec: 16.
CeTteBble HaCTPOWKU nopta RS-485 3agarTcs nonb3oBaTtenem B aepese
koHdurypaums\Hactp.RS-485.
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3.14 UHTepdenc cBA3M KOHTponnepa ¢ moaynem MP1

Moaynb pacliMpeHusi BbIXOAHbLIX YCTPOWCTB MpefAHasHaveH Ans YBENUYEHWUs KonuyecTBa
BbIXOAHbIX YCTPONCTB KOHTponnepa TPM133M-04.

Cxema nogkntoveHuns mogynsa MP1 k koHTponnepy TPM133M-04 npeactaeneHa B [NpunoxeHun
B. Ncnonb3oBaHne mogyns MP1 onpegeneHo s3awwmton moamdukaumen — 04 n obsisatensHo.

Moaynb paclumpeHunsi AomkeH ObiTb NMOAKIIOYEH K KOHTPOMNepy Ha aTane akcnnyartauuu. MNpu
KOHUIyprpoBaHuM KoHTponnepa noaknoyate mogyns MP1 He obsi3aTenbHo.

3.15 UHTepdenc ceasm DBGU

UHtepdeiic DBGU npepHasHaveH Anst OGHOBMEHUsI MPOLUMBKMA KOHTPOJIEpa Ha HOBYIO BEPCUIO
nnbo NpoLUNBKM HOBOW MoaudMKaLum, COOTBETCTBYIOLLEN OPYrOMY anroputMy yrnpasreHus.

Ona coepuHeHus c MK Heobxoaumo mcnonb3oBaTb CneumanbHyo NnaTty-nepexoiHuk, a Takke
kabenb KC1, nmbo KC2, coeguHsiiowmin nnaty-nepexofgHuk ¢ noptom RS-232 MK (Hanpsimyto, nmbo
yepe3d apgantep USB/RS-232). Kabenb KC2 u nnata-nepexogHuk BxogaT B «Komnnekr ans
o6HoBneHus npownskm TPM133M» 1 npnobpeTatoTcs oTAENbHO.

BHumaHme!

1) [lopT npegHasHa4yeH WCKIOYMTENBHO AN CEepBUCHbIX Lenei. 3anpelyaercs
nogknioyaTe K Hemy nobble ycTpoicTBa Ha 3Tane Hamnafkv W 3Kchnyartauuu, 3a
UCKIMIOYEHNeM nnatbl Ansi 06HOBNEHUSI MPOLUMBKM NPY HEOBXOAMMOCTM BbINONHEHMWS!
06HOBNEHUS MPOLLMBKY.

2) Tlpu o6HOBNEHWM npowuBKM BpemMsi OyaeT cbpolweHo, U ero Heobxogumo
nepeycTaHoBUTb.

3) [Npv 06HOBNEHMN NPOLUMBKU 3HAYEHUS BCEX KOHUIypaLUMOHHbIX napameTpoB byayT
cbpoLueHbl.

4) Tlocne 06OHOBNEHWs MpPOLWMBKM HeobXxoAuMmO  BbINONHUTL cbpoc EEPROM
N CKOHUryprpoBaTb KOHTPOINep 3aHOBO.

5) 3HauyeHuss mapameTpoB, COXPaHEHHblE MPOrpaMMolN TUPaXMPOBaHWA U3 CTapoun
NpoLwmMBKK, 3anucaTb (NepeHecTn) B HOBYK MpoOWMBKY OyaeT HEBO3MOXHO.

Mpy Heo6xoaAMMOCTN UCMONb30BaHUS 3HAYEHWIN NapaMeTpoB M3 CTapoW MPOLUMBKM,
HeobXx0aMMO 3aHOBO COXPaHWUTb MPEXHIO KOHMUrypaLuuio npyu NomMoLLy nporpaMmbl
TUPaXNpPOBaHWS.
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4 ®yHKUMOHanbHaA cxema

4.1 OnucaHme pyHKLMOHANLHOWN CXeMbl

Cuctema npUTOYHOM BEHTUNSAUMKM, peanu3oBaHHass Ha 6ase koHTponnepa TPM133M-04,
npusefeHa Ha pucyHke 4.1.
B cocTtaB cucTembl BXxoauT criegytoliee obopyaoBaHue:

BO3AYLUHbIE 3aCMOHKM (KrmanaHbl) MPUTOYHOIO U BbITSHXXHOrO BO3Ayxa, brnokupytoLve
NOCTYMNEHNEe HapYXHOro BO34yxa B CUCTEMY NMPUTOYHO-BbLITSXKHOW BEHTUMNSALMMN B AEXYPHBIX
1 aBapUNHbIX pexumax;

TOHbI BO3AYyLLUHBIX 3aCMOHOK, NMO3BONSIOLLIME B 3MMHEE BPEMSA OTMOPO3UTL Haneap,
NPensaTCTBYIOLLYIO OTKPbITUIO BK;

GunbTp (MNK cuctema punbTPOB) NPUTOYHOO BO3AyXa ¢ AnddepeHumnanbHbIM 4aTYMKOM
nageHusi AaBneHns Ha HeM Ans onpeeneHnsi Nopora 3acopeHHoCTH unbTpa
(cCooTBETCTBEHHO, ONpeAeneHnss MOMEHTa YUCTKN);

anekTpokanopudep Harpesa, ynpasnsemsiin 1, 2 nnbo 3 AUCKpeTHbIMU curHanamu, nmbo
aHanorosbIM CUrHanom;

BOASIHON kanopudep oxnaxaeHus, ynpasnsembin K3P, ¢ BO3MOXHOCTbIO yrpaBneHus
nuTaHneMm Yunnepa nnbo UHbIM AONONHUTENBHBIM 060pYyAOBaHNEM, KOTOPOE JOIMKHO BObiTh
BKITIOYEHO B peXVMe OXNaXAEeHNs OT KOHTponnepa,;

(hpeoHOBBbIN kKanopudep oxnaxageHusl, ¢ KOMIPECCOPOM, yNpaBrisieMblM KOHTPOepoMm, C
OTCEYHbIM KIlanaHoM, yrnpaenseMbIM Mo npsMow Nnbo obpaTHoW noruke;

NPUTOYHBIN U BbITAXHON BEHTUNSATOPbI;

nepekrnoyaTens CMeHbl YCTaBKM B 3MMHEE BpeMS;

KHOMKa C NoACBEeTKON NepeBoAa CUCTEMbI B AEXKYPHBIN PEXUM;

NOAKIMIOYEHHas K CMCTEME BEHTUMNALMM CMCTEMA NOXKapPHON CUrHanu3aumy;

cucTemMa aBapuHON CUrHanusaumu: He oTKMoYaemMas (namna) u oTknovaemMas (pPeByH),
KHOMKa OTKIOYEHNA aBapuHON CUrHanusauum;

aHanorosble AaT4YMKW: TeMnepaTypbl HAPY>KHOTO BO3AyxXa, TeMnepaTtypbl NPUTOYHOTO
BO3Ayxa, TemnepaTtypbl KOMHAaTHOroO BO3Ayxa, AOMNOMHUTENBHOrO NapaMeTpa NPUTOYHOW
BEHTMNALMK (Hanpumep, AaT4MK BNAXHOCTK), AaTyunk nonoxeHuns K3P BogsHoro
Kanopudepa oxnaxaeHus.

MpumeyaHne — B 3aBMCMMOCTM OT KOMMMEKTAUMM MNPUTOYHOM YCTaHOBKWU, HEKOTOpoe
obopynoBaHue MOXeT OTcyTCcTBOBaTh (CM. Mpunoxerue K).
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