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BeepneHue

BBepeHue

Hactosillee  pykoBOoACTBO MO 3KCMyaTauuu  NpegHasHayeHo AN O3HaKOMMEeHWs
obcnyxuBaioLLero nepcoHana € YCTPOMCTBOM, MPWHLMMOM AEWUCTBUS, KOHCTpyKumen, paboTon u
TEXHUYECKUM OOCMyXXuMBaHWeM KOHTpornnepa cuctem otonnedms u BC TPM132M-X.01 (B
AanbHenwem no Tekcty umeHyemoro «TPM132M-01», «koHTponnep TPM132M-01», «KoHTponnep»,
«npubop TPM132M-01» nnu «npnbop»).

PykoBoacTBo no akcnmyataumu pacnpoctpaHseTcs Ha npubop TPM132M-01, BbinyLweHHbIV Mo
TY 4217-015-46526536-2008.

Mpubop TPM132M-01 sBnsetca mogudmkaumenr 01 nuHerkn npubopo TPM132M,
pa3paboTaHHOW ANS yNpaBleHns CUCTEMamu OTOMIEHNS Y rOpsHYero BOAOCHAXeHNs.

Mpubop TPM132M-01 nsrotaBnmMBaeTcsl B HECKONbKUX BapuaHTax UCMOSTHEHNS, OTNNYaoLLmMXCs
Opyr OT Apyra TWMOM BCTPOEHHbIX BbIXOAHbLIX YCTPOWCTB, NpEeAHa3HaYeHHbIX ANst ynpaBreHus
BHELUHMMMW VCMOSNHUTENbHBIMA MEXaHW3MaMu 1 ycTponcTBamu. BapuaHTy wucnonHenns npubopa
COOTBETCTBYET yCroBHOe 0603HaueHue:

TPM132M-PXXXXX.01,
rae X — Tun BCTPOEHHOTO BbIXOAHOIO YCTPOWCTBA,
01 — Homep anropuTma ynpasrieHus.
Tun BCTPOEHHbIX BbIXOAHbLIX YCTPONCTB!

— perne aneKTpoMarHUTHOE;

— onTonapa TpaH3UCTOpHas CTPYKTYpbl N-p-N-TUNa;

— onTonapa CUMUCTOPHAS;

— UMcpoaHanoroBkIn npeobpasoBaTenb «napameTp-Tok 4...20 MA»;

— undpoaHanoroBbIvi NpeobpasoBaTenst «napameTp-HanpsikeHve 0..10 Bx;
— BbIXOA A58 yNpaBneHns BHELWHUM TBEPAOTENbHbIM pene;

— BbIXOAHOE YCTPOMCTBO He yCTaHaBMMBaeTCs.

pumMeyaHus
KoHcTpykuusi npubopa npegycmaTpuBaeT WUCMONb30BaHWE Npu PYHKUMOHMPOBAHUM [0
LIECTN BCTPOEHHbIX BbIXOAHBIX YCTPOMCTB, NP 3TOM NpMBOp MOXET KOMMNEKToBaTLCA, Npu
HeobXOANMOCTH, BbIXOAHBIMU YCTPOWCTBAMM OAHOIO MMM pasnuyHbIX TUNoB. Tpebyemble
yCTPOMCTBa [JOMKHbI ObiTb nepeuncrnieHbel npu 3akaze TPM132M-01 c ykasaHuem
KOHKPETHbIX TWMa W MecTa MOHTaXa BbIXOAHOrO YCTPOWCTBA, C Y4ETOM CYLLECTBYIOLLEro
orpaHv4eHus: nepBbIM BbIXOAHbLIM YCTPOMCTBOM BcCerAa AOMKHO ObiTb pene, nu6o
BbIXOHOE YCTPOMCTBO Ha NepBbIf BbIXxo4 Npubopa He ycTaHaBNMBaeTCs.

2 B paspaGotaHHOM nuHeike npubopos TPM132M npumeHsieTcs  nporpammHoe

obecneyeHve, peanuaytollee MHOTOMYHKLMOHaNbHbIE anropuTMbl paboTbl NpubopoB B

cuctemax  OTonneHuss UM ropsyero  BogocHabxkeHusi.  Kowtponnep TPM132M-01

npumensietca B cuctemax LIO u BC koHKkpeTHoro Tuna w npegycmartpusaeT

ncnonb3oBaHve 01 anroputma yrnpasneHus.

PO O-H<KSEOXT

Npumeuanune — [lonyckaetcA OOHOBMEHWE MPOLUMBKA KOHTpoOMnepa, B TOM uucne u
NpoLUMBKa APYroro anroputma ynpasneHus. [ns ocyLiecTBneHns NpoLMBKM NoNb3oBaTeNb
JormkeH npuobpectn (gononHutensHo) «Komnnekt anst obHoBneHus npolmeku». MNepen
obOHOBMEHVEeM NPOLUMBKM Heobxoaumo ybeanTbes, YTO KOHdUrypauusa (pacnonoxeHve u
TMN) BCex BY no3Bonsit KOppeKTHO (PYHKLMOHUPOBATL 3alUMBaeMon moamdukaumm.

Mpumep nonHoro Ha3BaHus Npubopa npwu 3akase:

TPM132M-PYOYOP.01

MpuBegeHHoe ycrioBHOe 06O3HAYeHWEe yKasblBAET, YTO WU3rOTOBMEHWIO W MOCTaBKE MOAMEXUT
KOHTpONnep Ang cuctem  NPUTOYMHOM  BeHTunaumm  TPM132M-01, oOcHalweHHbIn  pene
3MeKTPOMarHUTHbIMK B KayecTBe nepBoro u wectoro BY, undpoaHanorosbiMu npeobpasoBaTensimu
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BBeneHue

«napameTp-HanpsbkeHne 0...10 B» B kayecTBe BTOPOro M 4eTBEPTOrO BbIXOAHBIX YCTPOWCTB, 6e3
YCTaHOBKM TPETLETO U NSITOrO BbIXOAHBLIX YCTPONCTB.

Mpubop TPM132M-01 paboTaeT COBMECTHO C MOAYMEM pacLUMPEHUst BbIxoaHbIX ycTporncte MP1
paspabotkn OOO «OBEH» v npegHasHayeH Ans ynpaBrneHWs cUCTEMaMu OTOMIEHUS U ropsiyero
BOJOCHaOXeHNS B OCOUCHBIX, XUMbIX, CKNAACKUX, NMPOMBILLIEHHbIX, TOPFOBbIX U UHbIX 34aHUSIX.

MpumeyaHus

1 B MP1 ponyckaeTcsl ycTaHaBNMBaTb BbIXOAHbLIE YCTPOUCTBA TOJNIbKO AMCKPETHLIX TWUMOB, a
mmenHo: P, K, C, T.

2 Mogudukaunm npnbopa TPM132M-PPPPPP.01, TPM132M-PYOYOP.01, a Takke moayns
paclumpeHns BbIxodHblX ycTpoincte MP1-PPPPPPPP gBnstoTca cTaHAapTHBIMU, WHble
[OCTYMHbI NOA 3aKas.



AGGpeBMaTyphbl, UCMONb3yeMble B PyKOBOACTBE

AbGpeBUuaTypbl, UCNosnb3yembie B pPyKOBOACTBE

BY - BbIXOAHOE YCTPONCTBO

BC - ropsiuee BogocHabxeHune

an - [aTyYNK NONOXKEHUS

XKU - XUOKOKPUCTANNYECKMN nHauKaTop

K3P - KnanaH 3anopHO-perynupyoLLmin

HCX - HOMUHarbHasa cTaTuyeckas xapakrepucTuka
MNnK - NepCoHanbHbI KOMMbIOTEP

™ - Tepmonapa (npeobpa3oBaTernb TEPMO3NEKTPUYECKUIA)
TC - TEPMOMETP CONpPOTUBEHNS

TCM - TEPMOMETP CONPOTUBMEHNS MEAHbIV

TCH - TEPMOMETP CONPOTUBIIEHNSA HUKENEBbIN
TCN - TEPMOMETP CONPOTUBIEHNS NITATUHOBbLIN
LAN - undppoaHanoroBbIvi npeobpa3oBarternb

uo - LeHTpanbHoe oTonneHne

ymun - YenoBEKO-MaLUMHHBIN NHTEepenc

t - BeNiMYnHa BpemMeHu

T - BeMMYMHa Temneparypbl

YcnoBHble 0603HaYeHus

CumBon KpaTtkas pacwudgpoBka Mpumep

T MepeaHuit PpoHT C71 — HaxaTwne kHonku C7

t 1 OeHb — HacCTynneHue [HEBHOIO BPEMEHU
CYyTOK, TO €eCTb CMeHa C HOYHOro nmbo
npasgHUYHOro BpeMeHN Ha AHeBHoe

! Jlornyeckoe «He» IC5 — nHBepTUpOBaHHbIN curHan co Bxoga C5

1= He paBHO in-t[[5]'="HET OATYMKA” — B napameTpe in-t
3anMcaHo  3HayeHue, oTnnyHoe oT  «HET
OATYNKA»

Il TNornyeckoe «UINMU» ABapusa pgatyuka Tob || Toton — ycrnosue byget

WCTUHHO NpW aBapun gaTtyuka O6paTHOl71 BOAbI
unu Temnepartypbl B KOHTYpe oToneHnsa

€ 3HaK NpvHaanexHocTn t € Houb — ycrnoBue BydeT WCTUHHO B HO4YHOE
BpeMsi CyTOK NGO B Npa3gHUYHbIe AHU
& TNornyeckoe «M» (C1)&(C5) — BkntoyeH AauckpeTHbIM gatumk Cl un

BKMOYEH ANCKPETHbIN aaTymk C5




MCHOHb3yeMbIe TePMUHbI

MCHOﬂb3yeMble TePMUHDbI

AHanorosoe BbIXOHO€ YCTPONCTBO — L po-aHanorosbii npeobpasosaTenb, NO3BONAOLLNIA
opMUpoBaTb aHaNoroBbI CUrHamn Toka U HanpPsXKeHNs.

BbixogHoe yCTPOMCTBO — MporpaMMHoO-annapaTHbIi MOAYMb, CAYXalluin AN BbiAayn O4HOro
ynpaensioLLero curHana.

AunckpeTHOoe BbIXOAHOE YCTPOMCTBO — 3MEKTPOMAarHUTHOE perne, TPaH3WCTOpHas onTonapa,
ONTOCMMUCTOP — MWCMNOMb3yeTcs AN ynpaBneHusi (BKMOYEHUS/BLIKIIOYEHNS) Harpyskon nmbo
HenocpeacTBeHHO, NMMbo yvepe3 Gonee MOLUHble yNpaBnsoWMe 3NeMeHTbl, TakMe Kak nyckatenu,
TBEpAOTeNbHbIE pene, TMPUCTOPbI UM CUMUCTOPBI.

UcnonHuTenbHbIN MEeXaHM3M — BHELLHee YCTPOMCTBO, (PyHKUMOHMPYIOLLEee noa ynpaBneHvem
npubopa.

NcnonHuTenbHbIN MeXaHUM3M 2-X MO3ULMOHHLIA — WCMOMHUTESBHBIN MEXaHU3M, MMEIOLLMIA
nBa nonoxeHust: «BKJT» n «BbIK/».

NcnonHuTenbHbIN MeXaHM3M 3-X MO3ULIMOHHBIN (3aABWKKA) — VCNOMHUTENbHBLIN MEeXaHN3M,
ynpasnsieMblii TpeMs TUNamMn CUrHaNoB: «BonbLue» / «<MeHbLUe» / «BbIKI1.».

Uma napameTpa — Habop CUMMBONIOB, OOHO3HAYHO OMpedensioWwunin AOCTyn K napameTpy B
npubope.

Umsa napametpa B npotokone OBEH — Habop cumBornoB (He 6onee 4-x cumBornoB v He Gonee
4-x TOYeK), BMeCTe C WHOEKCOM OAHO3HAYHO onpedensiowmnii  [ocTyn K napameTpy npwu
OCyLLieCTBNEHNMN CBA3M ¢ Nnpubopom no npoTtokony OBEH.

MHpekc napameTpa — 4MCnoBoe 3HayeHue, oTnmyaloLee napameTpbl OAHOTUMHBIX 3NIEMEHTOB C
OAMHAKOBLIMN UMEHaMK.

KoHdurypaumsa — coBOKynHOCTb 3HAYEHUI BCEX NapamMeTpoB, onpeaensiowmx paboTty npubopa.

NapameTpbl onepaTuBHbIE — [aHHble O TeKylleM COCTOsiHUM npubopa u npouecce paboTbl
(perynupoBaHus M MOHUTOpPUHra) npubopa. B onepaTuBHbIX MapameTpax MOryT nepeaaBaTbCs
3Ha4yeHus, M3MEePEHHbIe AaT4YMKaMu, 3HAYEHNS MOLLIHOCTM C PEerynsTopoB, COCTOSAHNS OObEKTOB 1 T.4.
OnepaTuBHblE NapameTpbl MOTYT CYMTLIBATLCA U perucTpuposaTthes Ha MK unu Ha gpyrvx npubopax,
COeauHeHHbIX B ceTb RS-485 nnu RS-232 Bmecte ¢ TPM132M-01.

MapameTpbl KOHcUrypaLMoHHbIe — MapameTpbl, onpedensoowme KoHdurypaumio npubopa,
3HaYeHNs KOTOPbIM MOMNb30BaTeNb NPUCBaMBaeT C MOMOLLBIO NPOrpammbl-koHUrypatopa mnu ¢
nepegHen naHenu. B KOHMUrypaumoHHbIX napameTpax HacTpavMBaeTcsi CTpykTypa npubopa, pabota
BXOAOB W BbIXOAOB npubopa, HACTpOWKu perynatopoB u T.4. KoHdwurypauunoHHble napameTpbl
COXPaHSAIOTCA B 3HEProHe3aBMCHMON NaMAT npudopa.

MNapameTpbl ceTeBble — chneuuanbHble KOHUrypaunoHHble napameTpbl, onpegensiolme
paboTy npubopa B ceTn RS-485.

YcTtaBka — 3ajaHHbli ypoBeHb noafepxaHus B npouecce paboTbl npubopa M3MepeHHOW unu
BbIYMCIIEHHON BENUYUHBI.

®dopmaT pgaHHbIX — TUMN 3Ha4YeHUN napameTpoB. PasnuyaioT cnegywwme dopmartbl: Lernoe
4XCIO, YMCIO C NNaBatoLLet TOUKON 1 ap.



1 HasHaueHue npuGopa

1 HasHa4yeHue npubopa

1.1 TPM132M-01 npegHa3HayeH Anst MOCTPOEHUA CUCTEM YNpaBneHUs OTOMNMIEHUEM U FOPSYUM
BOAOCHaGXeHneM.
1.2 Mpubop TPM132M-01 B Komnnekce ¢ mogynem MP1 BbinonHsAeT cneayowme QyHKUNK:

M3MepeHne, KOHTPOrb U perynnupoBaHne OCHOBHBIX NapameTpoB:

—  Temnepatypbl BOAbl B KOHTYpe ropsyero BOAoCcHabxeHus;

—  Temneparypbl BOAbl B KOHTYpPE OTOMMEHUS;

—  Temneparypbl NPSIMON BObl KOHTYpa OTOMNMEHUS;

—  TemnepaTypbl 0OpaTHOW BOAbl KOHTYpa OTOMMEHWS;

n3MepeHne JoMoNHUTENbHbIX PU3NYECKMX NapameTpoB:

—  TemnepaTypbl HAPY>KHOTO BO3AyXa;

—  MOMOXeHWs 3a[BUXeK;

—  [aBrneHusi B KOHType OTONIEHNS;

n3MepeHne OU3NYECKNX napameTpoB 0ObekTa, KOHTPONMPYEMbIX BXOAHBIMU MEPBUYHBIMU
npeobpa3oBaTensMu ¢ y4eToMm HenmmHenHocTn ux HCX;

ANarHocTUKa aBapuiHbIX CUTyauui: npu  OOHapyXXeHUM HeucnpaBHOCTU MEePBUYHbBIX
npeobpasoBaTenei, NPy NPEBbILLEHNN aBaAPUAHBIX MOPOroB UMW MOSBIIEHWM CUTHANOB Ha
OVCKPETHbIX BXofax C oTobpaxeHnem ux npudmHbl Ha XKW 1 BbiBOAOM aBapuitHoOro
CurHana Ha BHELLHIO CUrHanuaauuio;

undposas punbTpaums U3MepeHHbIX MapameTpoB OT NMPOMBILLIIEHHbIX UMMYIbCHBLIX MOMEX;
oTobpaxeHue pe3ynbTaToB uameperun Ha XXKU n nepegaya nx B cetn RS-232 n RS-485;
dopMmpoBaHMe KOMaHAbl PYYHOro YyrpaBreHWs WUCMOMHUTENbHLIMU MeXaHu3Mamu 1
YyCTPOMCTBaMU € knaBuaTtypbl npubopa, a Takke no cetn RS-232 n RS-485;

nepegaya no 3anpocy ¢ MK uHdoOpmMauuyn O 3HAYEHUAX KOHTPONMMPYeMmblX AdaTyukamu
BEMUYMH W YCTaHOBMNEHHbIX paboumx napameTpax, a Tawke npuem oT K AaHHbIX Ha
M3MeHeHMe 3TUX napameTpoB no cetm RS-485 n RS-232;

COXpaHeHWe 3aaHHbIX NPorpamMmMmpyeMbIX NapaMeTpoB B 3HEPTrOHE3aBMCUMON NaMsaTH Npu
OTKITIOYEHNWN HaNPSXKEHNS NUTaHUS;

3afaHne 3HayeHu nporpamMMupyemMbix pabovmx napameTpoB C MOMOLLbIO BCTPOEHHOW
KnaBuaTypbl ynpaeneHus, a Tawke ot K no cetn RS-485 n RS-232;

nogaepxka npotokonos obmeHa: OBEH, ModBus-RTU 1 ModBus-ASCI;

oTobpaxeHue pe3ynbTaToB U3MepeHun Ha BCTpoeHHOM KK

OpPMUPOBAHNE CUrHanNoOB YNPaBfeHUs BHELIHWMMU WCMOSMHUTENbHBIMA MeXaHU3Mamn 1
ycTponctBamu: K3P KOHTYpOB OTOMMEHUSI U ropsiiero BOAOCHabXeHws, pabounmu u
aBapuiHBIM HacocaMu B KOHTypax OTOMMEHWS W TopsYero BOAOCHAOXEHUs, HacoCoMm
noAnNuUTKN KOHTypa OTOMMeHusi, knanaHom cnvea MBC (gononHWTenbHo), ycTponcTeamm
OEXYPHOM U aBapuNHON CUrHanusaumm.



2 TexHUYecKuUe XapaKTepuUCTUKU U ycnoBusa aKcnnyatauuu

2 TexHMYecKue XxapaKTepUCTUKMU M YCNOBUSA IKCNIyaTauum

2.1 TexHUYeckue xapakTepUcTUKU npubopa

OCHOBHble TexXHW4YEecKUe XapakTepUcCTUKK
Tabnuuax 2.1-2.4.

Ta6bnuua 2.1 — O6wme xapakTepUCTUKU

npubopa TPM132M-01

npuBefeHbl B

HanmeHoBaHue 3HaveHune

[nanasoH NepeMeHHOro HanpsKeHUs MUTaHUS:

HanpsixeHve, B 90...245

yactoTa, 'y, 47...63
MoTpebnsemas mowHocTb, BA, He bonee 18

AHanoroBble BXoAbl

Konuyecteo 8
Bpems onpoca BxoaoB:

Bxoga TemnepaTtypsbl IBC, ¢, cpegHee 0,8

ocTanbHbIX BXOAOB, C, cpefHee 10,5
Mpegen ponyckaemoW OCHOBHOM MPUBEAEHHOW MOrpeLlHocTM  npu
uamepeHnn -

T, % +0,5

TC ” yHUDPUUMPOBAHHLIMWU CUTHANaMM NMOCTOSIHHOMO HamnpsKEHUs U

ToKa, % +0,25

OuckpeTHble BXoAbl
KonuuecTso ? 8
YpoBeHb curHana, CooTBETCTBYHOLLMIA NIOTMYECKOM eanHuULEe Ha Bxoae, B 12...36
ToK nornyeckor eauHuLbl, He 6onee, MA 15
YpoBeHb curHana, COOTBETCTBYHIOLLMIA NMOTMYECKOMY HyIto Ha Bxoae, B 0..4
Mopknio4yaembie BXoAHbIE YyCTPOMNCTBa JaTumkn TMna «cyxomn
KOHTaKT»,

KOMMYTaLMOHHbIe
yCTpOiicTBa (KOHTaKTbI
pere, KHOMOK U T.4.)

Bbixoabl (AUCKpeTHbIe U aHanoroBbie BY)

Konnyectso BY BHyTpu koHTponnepa

6 (5 — C BO3MOXHOCTbIO
ycTtaHoBku LIAIT)

Twnbl BbIXOAHBLIX YCTPONCTB

cM. Tabnuuy 2.4

BCTpoeHHblﬁ BTOpM'-IHbIﬁ UCTOYHUK NUTAHUA

Hanpspkenne, B

24 £3

MakcnmanbHO JONYCTUMBIN TOK Harpysku, MA

180

UHTepdenc cBasmn

Twn

RS-485; RS-232

Pexunm paboThl

Slave

CkopocTb nepefayn AaHHbIX, but/c RS-485 2400, 4800, 9600,
14400, 19200, 28800,
38400, 57600, 115200
RS-232 115200




2 TexHU4YeCKUe XxapakTepucTUKn u ycnoBua aKkcnnyataumm

MpoponmkeHne Tabnuubl 2.1

HaunmeHoBaHue 3HayeHue
Twn kopnyca DIN12M
["abapuTHble pa3mepbl npubopa, MM (157x86x58)+1
CTeneHb 3aWwmThbl KOpMyca (CO CTOPOHbI NNLIEBO NaHenm) IP20
Macca npubopa, kr, He 6onee 0,5
CpefiHuii cpok cnyx6bl, net 8
MpumeyaHus
1 [JononHutenbHas  norpewHocTb  npubopa, Bbi3BaHHas  WM3MEHEHMeM  TemnepaTtypbl

OKpYy)XaloLero Bo3sayxa, He MNpeBbliaeT MonoBUHbI OCHOBHOW MPUBEAEHHOW MOrpeLlHoCcT Ha
Kaxable 10 rpafycoB U3MEHEHUs TeMrepaTypbl OKpyKatloLLero Bosayxa.

2 KonnyecTBO AOMCKPETHbIX BXOAOB, UCMOMb3yemblX B [aHHOW moaudukauum, cocTaBnset 5
(amckpeTtHble BxoAbl 4...8). Wcnonb3oBaHWe oOCTanbHbIX AUCKPETHbIX BxogoB (1..3) He
npeagycMOTPEHO AaHHON MoanduKaumen.

3 [OuckpeTHble Bxogbl 1...4 1 5...8, COOTBETCTBEHHO, COeAMHEHbI B Npubope no cxeme «O6LWniA
MUHYC».

Ta6bnuua 2.2 — Ucnonb3yeMblie Ha BXoAe CUrHanbl MOCTOAHHOTO TOKa U HanpsikeHUs

Mpeaensbi
[vanazoH 3HaueHue eguHULbI ponyckaemomn

CurHan paTtuuka = o MnagLwero OCHOBHOM
n3mepeHun, % o -
pa3spsga, % npuBeAeHHOMN

norpewHocTn, %
YHudmumpoBaHHble curHanbi no FOCT 26.011-80

TOKOBbIN 0... 20 MA 0...100 0,1

TOKOBbIN 4... 20 MA 0...100 0,1 +0.25

TOKOBbIN 0... 5 MA 0...100 0,1 -

HanpshkeHns 0...1 B 0...100 0,1

Pe3ncTuBHbIE 4aTYMKuN

pe3ncTusHbin (40...900 Om) 40...900 0,1 +0.25

pesnctusHbiv (0,04...2 kOm) 40...2000 0,1 -

Ta6nuua 2.3 — Ucnonb3yeMble Ha BxoAe NepBUYHbIE Npeo6pa3oBaTeny (gaT4mKu)

Mpepensbi
YcnoBHoe 0603HavYeHne Avanason 2:31:(;11? AomycKkaemoi
N3MepeHun, OCHOBHOM
HCX npeo6pa3oBaHus o mnaglwero .
C paspsaa, °C npuBeaeHHOMN

norpewHocTn, %

TepmomeTpbl conpoTuBnenmsa no NOCT P 8.625-2006
Tepmonpeo6pasoBaTenu conpotuanenus no FOCT 6651-94"

Pt 50 (0?=0,00385 °C™) —200...+750 0,1

50 IM (¢=0,00391 °C™) —200...+750 0,1 +0.95
Cu 50 (0=0,00426 °C™) —50...+200 0.1 =
50 M (¢=0,00428 °C™) ~190...+200 0,1
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2 TexHUYecKuUe XapaKTepuUCTUKU U ycnoBusa aKcnnyatauuu

OKkoHYaHue Tabnuubl 2.3

3 Mpeaensbi
HaueHue .
OwanasoH ponyckaemomn
YcnoBHoe 0603HavYeHue o eAuHULbI .
U3MepeHUH, OCHOBHOM
HCX npeo6pa3soBaHus °C MnagLero .
aspsina, °C npuBeaeHHOW
P ' norpewHocTn, %
Pt 100 (0=0,00385 "C'l) —200...+750 0,1
100 IM (0:=0,00391 °C™) —200...+750 0,1
Cu 100 (0=0,00426 °C'1) -50...+200 0,1
100 M (0:=0,00428 °C™) —190...4+200 0,1
Pt 500 (0=0,00385 °C™) —200...+650 0,1 +0,25
500 M (¢=0,00391 °C'1) —200...+650 0,1
Pt 1000 (0¢=0,00385 °C™) —200...+650 0,1
1000 MM (¢=0,00391 °C™) —200...+650 0,1
1000 H («=0,00617 °C’1) —60...+180 0,1
TepmoanekTpuyeckue npeobpasosarenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1 +0.5
TXA (K) —200...+1300 0,1 -
Mpumeyanus

1 Tpubopsbl, paboTalowue ¢ TepmonpeobpasoBaTensamm conpotueneHns ¢ HCX no MOCT 6651,
npeaHasHa4eHbl Ans NOCTaBKM Ha 3KCMOPT.

2 o — TemnepaTypHblli KO3(MULUNEHT TEPMOMETPa COMPOTMBIEHUSI — OTHOLUEHUE Pa3HULbI
COMNPOTUBIIEHUI AaTyMKa, N3MepeHHbIX nNpu TeMnepaTtypax 100 n 0 °C, K ero conpoTUBIIEHMIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C v okpyrneHHoe A0 NSTOro 3Haka nocre 3ansiTou.

3 3HaueHue eavHWLbI MNAALLIEro paspsiaa 3aBUCUT OT HACTPOMKKU npubopa.

4 [Ona pabotbl c

KOHTPONNEPOM MOryT 6blTb  UCMONb30BaHbI

TONbKO U30NMpOBaHHbIE

TEPMO3NEeKTpnu4eckme npeoGpasoBaTenM C He3a3eMJIEHHbIMU paﬁOHMMVI cnasamu.

Ta6bnuua 2.4 — BbixogH

ble YyCTpOWCTBa

O6o3HavyeHue
HaumeHoBaHue AneKkTpuyeckue xapakTepucTUKn
npu 3akase
P Pene anektpomarHutHoe 4A npu HanpskeHn e Bonee
220B 50Ty ncos¢@>0,4
K OnTtonapa TpaH3ucTopHas 400 MA npwv HanpskeHun
n—p—n TMna He Gonee 60 B MOCTOsIHHOrO Toka
Cc OnTonapa cMMmncTopHas 50 MA npu HanpsbkeHun go 300 B (B
MMMYTbCHOM peXnMe npu tyyn < 5 MC 1
yactote 100 My —go 1 A)
n LIAIM «napameTp - Tok 4...20 MA» Hanps»keHue nutanus 15...32 B,
Harpy3ka 0...900 Om
Yy LIAT «napameTp - HanpsbkeHne MuTtaHne ocywecTensieTcsa oT
0...10 B» BCTPOEHHOr0 UCTOYHUKA NUTaHusa 24 B,
Harpy3ka 6onee 2000 Om
T Bbixon ons ynpaBneHust BHELUHUM BbixogHoe HanpsikeHue 4...6 B
TBEpPAOTENbHbLIM pene MakcumanbHbI BbIXOAHOW Tok 50 MA

Mpumeyanue — [nqa Bbixogos U 1 Y npegen [onyckaemMon OCHOBHOW NMPUBEAEHHOW MOrpeLuHoCTU
paBeH 0,5 %, npenen [OMOMHUTENbLHOW MOrPELUHOCTH, BbI3BAHHOW W3MEHEHMEM TemnepaTypbl

OKpYXXatoLLero
NOrpeLIHOCTY.

BO34yXxa,

coctasnsetr 0,5

npepena ,qonycxaemoﬁ

OCHOBHOWN  NpVBEAEHHOW
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2 TexHU4YeCKUe XxapakTepucTUKn u ycnoBua aKkcnnyataumm

2.2 YcnoBusa akcnnyaTauum npubopa

MpuGop akcnnyaTUpyeTcs Npu creayoLmX YCIoBUSIX:

3aKpbITble B3pbiIBOGE30MNaCHbIE NOMELLEHNS 6€3 arpecCUMBHbBIX MApPOB U ra3os;

Temnepartypa okpyxatoLero Bo3gyxa ot MyuHyc 10 go +55 °C;

BEPXHWUIA Npefen OTHOCUTENbHOM BNaXHOCTW Bo3ayxa — 80 % npu +25 °C 1 6onee HU3KUX
Temnepartypax 6e3 kKoHAeHcaumn Bnarv;

aTMocdepHoe fasnexue ot 84 go 106,7 klla.

Mo ycTomuMBOCTM K KNMMMaTU4YeCKUM BO3OENCTBUAM Mpu akcnnyatauum npubop TPM132M-01
cooTBeTCTBYeT rpynne ucnonHeHust B4 no FOCT 12997-84 u kateropumn YXJ14 no FOCT 15150-69.

[Mo ycTOoMuMBOCTM K MexaHW4YeCKUMm BO34eNCTBUSIM Npu 3dKkcnnyaTaumu npubop TPM132M-01
cooTBeTcTBYeT rpynne vucnonHeHns N2 no FOCT 12997-84.

Mo ycTOMYMBOCTY K 31EKTPOMAarHWTHbIM BO3AENCTBUSM U MO YPOBHIO M3MyvaemblX pagnonoMmex
TPM132M-01 cootBetctByeT knaccy A no NOCT P 51522-99 (MOK 61326-1-97). Oonyckaetcs
ycTaHoBka npnmbopa B HeNOCPeACTBEHHON BNN30CTM OT YacTOTHbLIX NpeobpasosaTtenent.

abapuTHble 1 yCTaHOBOYHbIE pa3mepbl Npubopa npuBeneHs! B Mpunoxexnun A.

12



3 YcTpoucTBo u paboTta npubopa

3 YcTpowncTBo n pabota npubopa
3.1 KoHcTpyKkumsa npmubopa

Mpubop  TPM132M-01  wmsrotaBnvBaeTcs B  cbopHOM nnacTMaccoBom  kopnyce,
npegHasHadeHHoMm Anst kpennenust Ha DIN-periky. [abapuTHbll 4epTex npubopa npuBeaeH B
MpunoxeHnum A.

¥
‘l......:g‘
4

e
.

-
TPM 132N — QM

| ©00000 000000000C If
TRy M sy R0 W%
MP1_ RS-485 K
WXYZAR Comm1-C1-C2-C3-C4 C5-06- C7- C3-Commd
CLCLILLLLrLY

|®®® PPREE OGO ®®®®®®®®®®®®1/_
H I 45 BT B 9 Wwn 127 Y n=ea

2K W15 16T

PucyHok 3.1 — NMpu6op TPM132M-01: BHewHUe CBA3UN, INeMeHTbl MUHAUKaALUU U
ynpaBneHus
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3 YcTpoucTBo u paboTta npubopa

Ha pucyHke 3.1 npeactaeneH npubop TPM132M-01, npvBegeHbl pasbeMHble COeAUHEHUS,
3MNEeMEHTbI MHAMKaUMKW U yrpaBneHnst npuGopomMm.

Kopnyc npubopa wvMeeT cTyneHyaTylo TpexypoBHeByl d¢opmy. Ha nwuueBon (nepegHen)
NrockocT koprnyca (noBepxHocTb E) pacrnonoXeHbl 3anemMeHTbl WMHAMKaAUMU W ynpaBreHusi, Ha
3agHeln MOBEPXHOCTM KOpryca pacrnonoXeHbl 3allenku kpenneHuss npubopa Ha DIN-penke. Ha
BEPXHUX M HWXKHUX CTyMeH4YaTbiX TMOBEPXHOCTAX Kopnyca pauuoHaneHo (ygobHo Aans
nonb30BaHWs) pa3MeLLEeHbl pa3beMHbIE COeQMHEHUsI KOHTPOIIEPa, Yepes3 KOTOpble OCYLLECTBSIETCA
MOAKIMIOYEHNE BCEX BHELLHMX CBSI3EN.

MpumeyaHue — OTKprBaTb Kopnyc Ana nogkn4YeHnsa BHEeLWHUX cBsizen He Tpe6yeTc;4.

Ha cTyneH4aTbIX NOBEpPXHOCTSIX KOpnyca pacnonararTcs:
—  NoBepxXHOCTb A:

—  nopT nHTepdelica RS-232, npegHasHa4YeHHbIN Ans peanusauumn cessu npubopa c MK nméo
C naHenbto onepartopa, Hanpumep, CMW1 paspabotkn OOO «OBEH». lMogkntoyeHue k
aTOMy MopTy ocyulecTBnsetca kabenem «Kabenb KC2», He BXogswym B KOMMMEKT
nocTaBku W npuobpeTaeMbiM OTAENbHO (MNW  WM3rOTaBNMBAEMOM  MOMb3oBaTeENEM
CaMOCTOATENbHO B COOTBETCTBMU CO CXeMon kabens, npusefeHHon B Mpunoxenunn B). Ans
MOAKIMIOYEHNS KOHTPOMMepa K NaHenu onepaTtopa UCMonb3ylTcs kabenu, pekoMmeHayemble
B JOKYMEHTaLMM Ha KOHKPETHYIO NaHenb;

—  KNeMMbl BCTPOEHHOIO UCTOYHMKA NuUTaHus 24 B (BbIxogHOE HanpshKeHWe), KOTOPbIA MOXeT
ObITb MCMONb30BaH ANS NUTAaHUS aKTUBHbBIX aHaroroBblX AATYMKOB, AUCKPETHbLIX BXOAOB,
aHanoroBbIX BbIXOAOB TNa «W»;

—  KNeMMHble KONoAKM ANs NOACOEAVHEHMS ABYX BbIXOAO0B U YeTbIpeX aHanoroBbIX BXOAOB;

—  noBepxHoCTb B:

—  knemmHas konogka DBGU, npegHa3sHayeHHas Anst o6HOBMEHWS NpoLwwmBKy KoHTponnepa. K
KNEMMHOW KOmnoAke MNOACOEAMHSIETCS MNepexodHas nnaTta Ans NoakmoveHuss kabens
«Kabenb KC1» unun «Kabenb KC2». Cxembl kabenen npuseaeHs! B MNpunoxexHuu B;

—  noBepxHocTb K:

—  KNemMmHas konogka ansi nogcoeanHeHus kabens ceasu no nHtepdency RS-485;

—  KIeMMHbIe KONOAKN BOCbMU OUCKPETHbIX AaTYMKOB (BXOOOB);

—  KnemmHasi Kornogka kabens cBsf3u Ans nogkntoveHus npubopa MP1 (cxema nogkntoyeHus
npveegeHa B MNpunoxexun bB);

—  noBepxHocTb M:

—  KMeMMHble KOnogkuM Ans NOACOeAUHEHWUst Lenen nuTaHus (CeTu), YeTbipex BbIXOOOB U

YeTblpex aHanoroBbIX BXOAOB;
— noBepxHoctu B, T, U, N:
—  BWHTOBbIE KPEMeXHble 3NeMeHTbl (PUKCALMMN YCTaHOBIIEHHbBIX KNEMM.

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

OByxcTpouHblli 16-pa3pagHbiii (2x16) XKKW npegHasHaveH Anst oTobGpaxeHus umdppoBon 1
OYKBEHHOW (3HAKu PyCCKOro v NaTMHCKOro andasnToB) MHOPMALUK.

Ha nHpnkaTope oTobpaxatoTcs:

—  MHJOPMAaLVMOHHbIE 3KPaHbI PEXMMOB B paboyem COCTOSHUM (CM. n. 4);

—  MEHIO KOH(UIYpUPOBaHNA B peXnMe KOHPUrypupoBaHus;

—  NYHKTbl OTNaA04HOrO MEHIO B OTNaA04HOM COCTOSIHUW.

MHavkaTop umeeT noAcBeTKy NULEBON NaHenu, VM3MeHeHue ApKoCTU MoACBETKW 3ajaeTtcs B
napametpe  «KoHdurypauus\Oon.nap-pbei\fdpk.noacB. XKKU»,  KoHTpacTHOCTb  M306paxeHus
perynupyeTcs ¢ nomolbto napameTpa «KoHdurypaumsa\Oon.nap-pbl\KoHTpacT XKKU».
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3 YcTpoucTBo u paboTta npubopa

B npvbop BCTpoeHa NneHoyHas KnasmaTypa C LUECTbIO KHOMKaMu. MNpu HaxaTun KHOMOK 3BYYMT
curHan (noaTsepXaeHue), KOTOPbIN MOXHO BbIKMIOYMTL C MOMOLLIO MPOrpaMmMyupyemMoro napameTtpa
«KoHdurypaumsa\[Jon.nap-pbi\3BYK KHOMOK».

HasHaveHne KHoMok, HaxoaaLmMXca Ha nepeaHelt naHenu npmbopa, npeactasneHo B Tabnuue 3.1.

Mpumeuanne — B Tabnuue npeactaBneHo 6a3oBOe Ha3HayYeHWe KHOMOK KOHTpornepa.
Mcnonb3yemble B pa3nuyHbiX pexumax KOMOUHaALMU KHOMOK NPUBEAEHbLI MPU ONUCAHUN KOHKPETHbIX
PEXUMOB (PYHKLMOHMPOBaHWA npubopa.

Ta6nuua 3.1 — HasHa4yeHMe KHOMOK

d)yHKuMouaanoe HasHaveHue

KHonkw CocrosiHue CocTosiHue CocTosiHue
OYHKLIMOHMpPOBaHUsA KOH(pUrypupoBaHus peAakTUpoBaHUA
nporpaMmmbl npu6opa 3HayYeHusA napameTpa
[@] Mepexop mexay | Mepexoa ™exay BeTkamu, | UsmeHeHue 3HaYeHue
\ 3KpaHamMu napameTpamu napameTpa
Mepexopn B - MNepexon k mnagwemy | 3anuck B namaTb
KoHdurypaumoHHbIn YPOBHIO N3MEHEeHHbIX nonk3oBa-
pexum: Bxoa B rnaBHoe BIOXEHHOCTH. Tenem 3HavYeHUn
MeHIo TPM132M-01 — Mepexoa B pexum | NapameTpos
(npopomxutensHoe pedakTMpoBaHuA (npopomxutenbHoe
HaxaTtme ~2 cek) napameTpoB Haxartue ~2 cekK)
(npoaonxutenbHoe
HaxaTme ~2 cek)
- MNMepexoa Ha 6Gonee | lNepexoa n3 pexuma
cTapwun ypoBeHb | Pepaktuposanus B
BITOXKEHHOCTMU. KoHdurypaumoHHbin pexum
— Bbixog M3 pexuma 6e3 coxpaHeHus 3HaveHus
KOHcMrypupoBaHuss B | NapameTpa
rnasHoe MeHio
TPM132M-01
(npoponxutenHoe

HaxaTtme ~2 cek)

- U3meHeHune
NonoXeHus Kypcopa.

- Mepexon K
[OMNONHUTENbHOMY
OKHY penakTupo-
BaHUA U BO3BpaT npu
penaKkTMpoBa-HUK
COCTaBHbIX
napameTpoB.
Ecnn pocTyn K
napameTpy TpebyeT
BBOAAa Mnapons, TO
HaxaTue KHOMOK

=.@

noaTBepXaaeT BBOA
naponsi

=&

Cbpoc aBapum HacocoB

(el

MepekntoyeHue
3IKpaHamu
KOHTypa
rBc

Mexay
MHAUKaLMK
oTonneHus wm

ElSIS

MNepesarpyska npubopa

(). e

Mepexon B OTnagoyHoe cocTosiHue

TPM132M-01 oOcCHalweH BCTPOEHHbIMM Yacamu pearnbHOro BpeMeHM,

ocyLllecTBnaeTcAa OT aBTOHOMHOIO MCTOYHUKA NUTaHUA.
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3 YcTpoucTBo u paboTta npubopa

3.2 CTpyKTypHasa cxema
CTpykTypHasi cxema npubopa npefcraBrneHa Ha pucyHke 3.2.

TPM132M I Knagmatypa ] XKW ]
| — ———r— _ - :
i —ETH
MatumHa cocTonHuin
Az Mrl
48 4 o]~ g
| BXOf 3
Al4 | L @ -3—Jr 03
Yuusepcanshbie | — N3 T
W3MepUTenbHbIe 4 Perynatopu | >
P BXOAbI _Al 5 | | - 04 MexaHuamam
| Wr=
Al6
=1 |os
N7 b | B
—3={ exon7 | Yacw peanbHoro | 0
BPEMEHN |_‘ 06
AS pene
(2 L] )
=
c4 :} MP1
N JMACKD. | -
_-\ Bxon 4
LOWCKpeTHble : . om
BXOAbI
cl8 JMCKp Computer
2 8X0A.8 K ceru RS-485

PucyHok 3.2 — CTpyKkTypHas cxema npubopa

MpumeyaHne — Bnokn, orpaHuveHHble Ha cCXxemMe MNYHKTMPOM, MOKa3aHbl YCIOBHO W
MYHKUMM  UX  BBINOMHATCA MWKPOMPOLLECCOPOM, MpOrpammupyembiM Ha npeanpusaTumn-
nsrotosutene TPM132M-01 B cOOTBETCTBMM C BapMaHTOM moaudukaumm npubopa.

3.3 AHanoroBble BXoAabl

3.3.1 HasHaueHue

K yHuBepcanbHbiM aHanorosblM Bxogam (KoHTakTbl 12-23, 28-39, cMm. pwucyHok 3.1)
NOAKMIoYanTCs NepBMYHbIE NpeobpasosaTtenu.

MepBuyHble npeobpasoBaTenu (AaTuvkm) NpeobpasosbiBalOT U3nNYeckne napameTpbl o6bekTa
B 3NeKTpUYecKkme BENUUMHbI, NOCTyNatoLme B KOHTPONep Ans ux aansHelwern o6paboTtku.

B kauecTBe BXOAHbIX 4ATYMKOB KOHTpoOriniepa MoryT ObiTb MCNOMb30BaHbI B NM060M kKoMOrHaumm:

—  TepMOMETPbl CONPOTUBIEHUS,

—  Tepmonapsbl (Npeobpa3oBaTenu TEPMOINEKTPUYECKME);

—  aKTvMBHble npeobpasoBaTeny C BbIXOAHLIM aHaNoroBbIM CUrHanoM B BuAe MOCTOSIHHOIO

HanpskeHWs unu Toka,;

—  PesnCTUBHbIE AATHUKU.

BkntoyeHne nmoboro gatunka B CMMCOK Onpoca Mpov3BOAMTCS aBTOMAaTUYECKM nocne 3agaHus
Tuna ero HCX B napameTtpe «Tun paatuuka {N}». [Npu yctaHoBke B napameTtpe «Tun paarymka {N}»
3HaveHua «HET OATHYUKA» gaTumk n3 cnmcka onpoca MUCKIoYaeTcs.
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3 YcTpoucTBo u paboTta npubopa

3.3.2 TepmomeTpbl CONPOTUBIEHUA

TepMoMeTpbl CONPOTMBIEHWS NPUMEHSIOTCS AN U3MEePEeHUst TemnepaTypbl OKpyXatoLeln cpeabl
B MeCTe YCTaHOBKM AaTyvka. MpuvHUMN AeicTBMA Taknx A4aTYMKOB OCHOBaH Ha CyLLeCTBOBaHUM y psaa
MeTansnioB  BOCMPOU3BOAUMOW W CTabWNbHOW  3aBMCMMOCTM  aKTMBHOTO  COMPOTUBMEHUS  OT
TemnepaTtypbl. B kayectBe maTepuana ans usrotoBnenuss TC B MPOMBILINEHHOCTU Yalle BCEro
ncrnonb3yetcs crneumansHo obpaboTaHHas MedHas WM nnaTMHOBas MpPOBONOKa. BbixoaHbie
napametpel TC onpepensioTc WX  HOMWMHamNbHbIMW  CTATUMECKUMM  XapaKTepucTukamu,
ctaHgapTtusoBaHHbiMn FTOCT P 8.625-2006.

OcHoBHbIMM  napameTpamyn HCX dBnsioTCA: HavanbHOe COMpOTMBMEHWE AaTtunka Ry,
namepeHHoe npu TemnepaType 0 °C, TemnepaTypHbli KO3(MULMEHT COMPOTUBIEHUSA O,
onpegensieMblil Kak OTHOLLEHWE pa3HuWLbl CONPOTUBIIEHNIA AaTyMKa, U3MEPEHHbIX Npu TemnepaTypax
100 n 0 °C, k ero conpoTusneHuto, nameperHHomy npu 0 °C (R,), aeneHHoe Ha 100 °C un okpyrneHHoe
[0 NATOro 3Haka nocne sansatoi. B cBAsu ¢ Tem, 4to HCX TepMoOMeETPOB CONPOTMBIEHNS — (DYHKLIMN
HenvHelHble (ANA AaTYMKOB C MeAHOM NPOBOIOKOW — B 0B6nacTu oTpuuaTteneHbIX TeMnepaTtyp, a Ans
0aTynMKoB C MMaTMHOBOW NPOBOMIOKOW — BO BCEM TemnepaTypHOM Auanas3oHe), B KOHTpornnepe
npeaycMoTpeHa NMHeapu3aumns pesynbTaToB M3MepeHui.

Bo n3bexaHune BNVAHUA CONPOTUBIIEHUSI COEANMHUTENBHBLIX NPOBOAOB Ha pe3ynbTaThbl U3MepeHus
TemnepaTtypbl, NOAKIOYEHWe AaTyvka K KOHTpomnnepy crnefyeT MNpou3BOAUTb MO TPEXNPOBOAHOW
cxeme. Npu Takon cxeme K ogHOMY M3 BbiBogoB TC mnopknoyaloTcs OAHOBPEMEHHO ABa NpoBoAa,
coevHsAIOLLME ero C KOHTPOMMepoM, a K ApYromy BblBOAY — TPETUI COeAMHUTENbHbIA nposod. Ans
NOJSTHON KOMMEHcaLUuUn BNUSHUS COEAUHUTENBHBLIX NPOBOAOB Ha pe3ynbTaTbl M3MEpPEeHUn Heobxoanumo,
YTOGbI MX COMPOTMBEHNS ObINN paBHbI APYr APYrY.

MpumeyaHne — BosmoxHo nopkmoyeHne 1000-omHbiXx TC Takke no ABYXMPOBOAHOM
cxeme (Hampumep, C LeNbl0 UCMOMNb30BaHUA YXKe MMEILWUXCA Ha 0ObeKkTe NUHWUIA CBA3N).
OpHako npu 3TOM OTCYTCTBYET KOMMNEHcauusi CONpOTUBNEHWUSI COEAUHUTENbHbIX MPOBOAOB U
noaTomMy MoxeT HabmgaTbCA HeKoTopas 3aBMCUMOCTb MokasaHun npubopa oT konebaHun
TemnepaTtypbl nposBoAoB. [lpn MCNonNb3oBaHWWM ABYXNPOBOAHOW CXeMbl MpWM MNOArOTOBKE
npubopa k paboTe BbINOMHAITCSA OEWCTBUSA, YkadaHHble B MpunoxeHun XK.

CxeMbl NOAKMIYEHUst K KOHTpONnepy aHanoroesbiX 4aT4YMKOB NpuBeeHbl B MpunoxeHun B.

3.3.3 TepMoaneKkTpuieckue npeobpasosarenu (TepMonapbl)

TepmMoanekTpuyeckne npeobpasoBaTteny (Tepmonapbl), Takke MPUMEHSATCA ANS U3MepeHus
Temnepartypbl. Tepmonapbl, B OTNMYMe OT TEPMOMETPOB COMPOTUBMEHMS, 06MnagalT MeHbLUMMU
rabaputamy 4yBCTBMTENBHOIO 3rieMeHTa U, Kak CrefcTBMe, MeHbLUen TeMnoeMKOCTbio U Bonblumm
bbicTpodencTBMEM, a Takke UMeloT Oonee LUMPOKWIA AManas3oH u3mepsieMblx TemnepaTyp. Wx
MCMNOMb30BaHMe OrpaHnyYnBaeTcs Gornee HU3KOW TOYHOCTbIO M3MepeHusi, GoMblue CTOMMOCTbIO,
HeobxoANMOCTbIO NoAKHoYEHNs K npubopy c MCMONb30BaHNEM cneuuanbHbIX
TEPMOKOMMEHCALMOHHBIX MPOBOAOB, HU3KOW MakCcUMarnbHO AOMYyCTUMOW AfNMHON MOAKMOYEHUs, a
TakKe HU3KON MOMEX03aLUMLLEHHOCTBIO JIMHMI CBA3W AaT4uK - Npubop.

MpuHumn pgencteua Tl ocHoBaH Ha adbdpekTe 3eebeka, B COOTBETCTBUM C KOTOPLIM HarpeBaHue
TOYKN COeOMHEHUs [BYX PA3HOPOAHbLIX NMPOBOAHUKOB BbI3bIBAET HA MPOTUBOMOMOXHbLIX KOHLAX 3ToMn
Luenu BO3HWMKHOBEHWE anekTpoasmkywen cunol — Tepmo3[C. BenuuuHa tepmo3[C wmsHayanbHO
onpeaenseTcs XMMUYeCcKM COCTaBOM NPOBOAHUKOB U 3aBUCUT OT TeMnepaTypbl Harpesa.

HCX Tepmonap pasnuuHbiXx TUMOB cTaHgaptu3aoBaHbl [OCT P 8.585-2001. Tak kak
XapaktepucTukn Bcex TI[1 B TOW WAM WMHOW CTEMEHW SBNASIOTCH HENUHENHbIMU YHKUUSAMU, B
KOHTpOmnepe npeaycMOTPeHbl CcpeAcTBa AN NuHeapusauuym nokasaHui. Toyka CoeavHeHus
pa3sHOPOAHbIX MPOBOAHMKOB HasbiBaeTcs pabouvm cnaem TI1, a ux KoHLbl — CBOBOAHBIMK KOHLL@MU
UnW, WHorga, XomnofHelM cnaem. PaGouuii cnaw Tl pacnonaraetcs B MecTe, BblbpaHHOM Ans
KOHTpPONSA TemnepaTypbl, a CBODOOAHblE KOHLbI MOAKMIOYATCA K M3MEPUTENbHOMY  BXOAY
KOHTponnepa. Ecnu nogkntoveHne cBOGOAHBLIX KOHLIOB HEMOCPeACTBEHHO K KOHTakTam TPM132M-01
He NpeacTaBnseTcs BO3MOXHbLIM (Hanpumep, 13-3a UX yAaneHHoCTu Apyr OT Apyra), TO COeAMHeHne
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3 YcTpoucTBo u paboTta npubopa

TM ¢ KOHTpONNEepoM HeobXOAMMO BbIMOMHATE NPU MOMOLLM KOMMEHCALMOHHbBIX TEePMO3MEKTPOAHbIX
npoeodoB wnu kabenei, c obsi3aTenbHbIM  CODMIOAEHMEM  MOMSPHOCTM  WUX  BKIIOYEHUS.
HeobxoamMMocTb NpuMeHeHns Takux npoBodoB obycnosneHa TeM, 4to 3C Tepmonapbl 3aBUCUT He
TOMbKO OT TemnepaTypbl paboyero cnas, HO Tawkke M OT TemnepaTypbl ee CBOOOAHbLIX KOHLOB,
BEMUYMHY KOTOPOW KOHTPONMMPYET BCTPOEHHbIN B KOHTponnep AaTyuk. [pu aTom ucnonb3oBaHue
TEPMO3NEKTPOAHbIX kabene No3BomnseT yBenuuuTb AN1HY NPOBOAHMKOB TEPMONaphbl U «NepeHecT»
ee cB0o6OaHbIE KOHLbI K KneMMHuky TPM132M-01.

BHumaHue! [na paboTbl C KOHTpONnepoM MoryT ObiTb ucnonb3oBaHbl Tombko TIM ¢
W30MNMPOBaHHLIMWU N He3a3eMIeHHbIMU paboyvMMu crasiMu, Tak Kak OTpuuaTernbHble BbIBOAbI WX
cBOBOOAHbIX KOHLOB 06beaMHEHbI Mexay cobor BHYyTpn TPM132M-01.

3.3.4 AKTMBHbIe NpeobpasoBaTenu

AKTMBHblE npeobpasoBatenu C BbIXOOHbIM  aHaNoroBbIM CUrHamoM MPUMEHSATCS B
COOTBETCTBUM C HasHa4yeHWeMm Aartuuka AN U3MepeHus pasnuuHbix uandeckux napameTpos. B
yacTHocTw, B kadecTBe [N K3P. BbixogHbIMKU curHanaMmm Takux AaTtymMkoB MOryT ObiTb M3MeHsloLLeecs
No NNHEHOMY 3aKOHY HanpsikeHve, Moo TOK.

MuTaHne akTUBHBIX TOKOBbLIX AATYMKOB OCYLLECTBMSAETCA OT BHELUHEro Wnn BCTPOEHHOro 6roka
nutaHuns 24 +3 B.

MopknioyeHne AaTUYMKOB C BbIXOAHBIM CUrHaNoOM B BuAe MOCTOSHHOro HanpsbkeHus (0...1,0 B)
MOXeT OCYLLEeCTBNATLCA HENoCPeACTBEHHO K BXOAAaM KOHTpoOnfepa, a [[aTyvMKkoB C BbIXOAHbIM
CUrHanom B BuAe ToKa — TOMbKO MOCIE YCTaHOBKW LUYHTUPYIOLLEro pe3ncTopa COMpOTUBIEHUEM
100 Om (norpewHocTb He 6onee 0,1 %). B kayecTBe LyHTa peKOMeHOyeTCH WCMOoMnb3oBaThb
BbICOKOCTabWmNbHbIE Pe3nCTOpbl C MWHMMAanbHbIM 3HA4YeHMEM TemnepaTypHoro koadduuveHTa
conpoTuBneHusi, Hanpuvep C2-29B.

BHumanue! [Mpu ncnonb3oBaHWM akTUBHBLIX AATYMKOB CriedyeT MMETb B BUAY, YTO KMUHYCOBbIE»
BbIBOAbl WX BbIXOAHbIX curHanoB B TPM132M-01 ob6beaunHeHsl Mmexgy cobon. Kpome Toro,
3anpelleHa nogaya HanpsbkeHusl, npesbiwatowero 1 B, Ha Bxog TPM132M-01, T.k. 3TO MOXeT
BbIBECTU NpMBOp 13 CTPOS.

BHumaHue! Heobxogyma BHMMAaTenbHOCTb MNpU  MOAKMIOYEHUM KO BXxodam npubopa
YHUBEpPCarbHbIX TOKOBbIX BXOAHbIX curHanoB (0...5, 0...20, 4...20 MA), — T.k. npu ob6pbiBe B Lenu
LLYHTUPYIOLLEro pe3ncTopa Ha knemmax npubopa MoxeT NosBUTLCS CUrHar, npesbiuaowmin 1 B.

3.3.5 Pe3ucTuBHbIe AaTUYUKKU

[aTunkvn pe3ncTUBHOrO TUMa MCMonb3yTcs B HEKOTOPbIX K3P B KayecTBe AaTyuka NonoXeHus.
B paTtuMkax 9aTOro TMMA B KayecTBe YyBCTBUTENbHOrO dfieMEeHTa WCMofb3yeTcs  pe3ncTop
NnepemMeHHOro COMpOTUBMEHNS, MON3YHOK KOTOPOro MEexaHW4YecKun CBsi3aH C perynvpylowen 4acTbio
VCMOSTHUTENBHOIO MexaHu3ma.

TawKke OHM MOTYT MOAKNIOYATLCA K KOHTPOMMEepy B KavyecTBe aMynaTopa peanbHbIX AATYMKOB
TemnepaTypbl A5 OpPraHn3aummn CTEHA0B UNW OTNaf04HbIX MaKeTOoB.

KonTponnep TPM132M-01 cnocobeH obGpabaTbiBaTb CurHanbl AATYMKOB PE3NCTUBHOIO Tuna
OBYX BapuaHTOB UCMOMNHEHUst — ¢ conpoTueneHmem Ao 900 Om u go 2 kOm.

BHumaHue! [ns BbiABNEHUs curHana KOPOTKOro 3aMblKaHWsi pesuctopa Mnu MpOBOAKM,
KOHTpoOMnep cuutaeT curHan Hwke 40 OM KOPOTKUM 3aMbIKaHUEM.

3.3.6 PaboTta c gpaTuyMkamu pasnn4HbIX TUMOB

KoHTponnep MoxeT ObiTb MCMOMb30BaH OAHOBPEMEHHO ANsi paboTbl C pasnuMuHbIMKM TUNammu
[aTynkoB — TepMOMEeTpamy COMpOTUBIEHWs, TepMonapamu M T.n. lNpy 3TOM HecyLlecTBEHHO, K
KakoMy M3 BXOAOB KOHTposnnepa OyaeT noaknoyveH AaTymk TOrO UMW MHOTO TUMa, Tak Kak BCe BXOAbl
KOHTpOMrepa WAEHTWYHbI U yHUBEpcarnbHbl. [locne noaknyeHus OaTyukam npucBamBarTCS
NopsiAKOBbIE HOMepa TeX BXOA0B KOHTPOIepa, C KOTOpbIMK OHU coefuHeHbl (Bxoay 1 cooTBeTCTBYET
natunk Ne 1, Bxoagy 2 — gatumnk Ne 2 u 1.4.). Ecnun ko Bxoay AaTumku He MoaKmHYeHbl, HE06XoaAMMO
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3 YcTpoucTBo u paboTta npubopa

yctaHoBuTb 3HayveHve «HET OATYUKA» B nporpammupyemom napameTpe «Tun gatumka NeN»
(«FnaBHOe meHIo — KoHdurypaumsi — AHanor. BXxoAbl»), onpegensioLlem ero tmn (tabnuuel 2.2, 2.3).

BHumanume! MNpu o6pbiBe coeguHuTenbHbix nposogos (TC, TI, akTMBHbLIX AAaTYMKOB C BbIXOAOM
4..20 MA) nnn KopoTkom 3amblkaHum (TC, akTUMBHbIX 4ATYMKOB C BbIXOAoM 4..20 MA), nio6oin nuHuK,
COEAVHSIIOLLEN KOHTPONMEP C AATYMKOM, BMECTO UBMEPEHHOTO 3Ha4eHust ByaeT oTobpaxaTbes Kof, OLnGKu
(cm. n. 7.2, Tabnumua 7.3).

B Tabnmue 3.2 npencraeneHo pacnpeaerneHve aHanorosbix BxogoBs ans TPM132M-01.

Tabnuua 3.2 — HasaHa4yeHue aHanNoroBbIX BXOA0B

Homep OnucaHue MpumeyaHue
BXoga
1 [atunk TemnepaTtypbl padbuk ycTaBku TemnepaTypbl B KOHTYPE OTOMEHWs U TemnepaTypbl
Hapy)KHOI'O Bos,qyxa 06paTHOI7I BOObI MOXeT ObITb 3a4aH OTHOCUTENTbHO Temnepatypbl
2 [NaTunk TemnepaTypsbl Hapy>HOoro Bo3ayxa Moo npsmoii Boapb!.
npsiMoi BoAbl
3 [atyuk TemnepaTtypbl MpuvBop cneauT 3a HaxoxOeHeM TemnepaTypbl 0bpaTHOWM BoAbl B
obpaTtHol Boabl 3a0aHHbIX OTHOCUTENbHO rpachuka npegenax u BbipabaTbiBaeT

COOTBETCTBYIOLLME KOMaHdbl, HamnpaBreHHble Ha BO3BpaLLEHue
Temnepatypbl 0bpaTHOM BOAbl B 3afaHHble npedesbl, a Tawkke
MHAOPMMPYET Nonb30BaTeNs aBapuHOM CUrHanuaaLumen.

4 Hatunk TemnepaTtypsl I/BC K atomy Bxoagy nogkniodaetcs paTyumk TemnepaTypbl BC.
MokasaHns 9TOro faTyMka CpaBHMBAKOTCS C  3afjaHHOW B
napameTpe «YctaBk TreBc» ycCTaBkOW, W, B 3aBMCUMOCTU OT
aT0ro, BblpabaTtbiBaeTcs curHan ynpasneHus K3P koHTypa MBC.

5 HaTunk TemnepaTtypbl B K aTomMy BXxogy mnoaknovaetcs [daTyuMk  Temnepatypsbl
KOHTYpe OTOMMeHNst otonnexus. [lokazaHWs 3TOro [JaTyMka CpaBHMBAKOTCS C
3agjaHHon rpadmkom  «[lpadc Toton» yctaBko, W”, B

3aBMCMMOCTU OT 3TOro, BbipabaTbiBaeTCA CUrHan ynpasneHust
K3P koHTypa oTonmneHusi.

6 Hatuunk nonoxeHns K3P Mpu ycTtaHoBke Tuna 3aToro patumka «HET OATYUKA»
BC KOHTpONMep MUcrornb3yeT MaTtemMaTU4eckylo MOAErNb 3aABUKKM,
MHaye KOHTpOMnep wucnomnb3yeT BXOA AN CUHXPOHWU3aLUu
mMaTeMaTM4yeckon Mofenu Mo rokasaHusiM Bxoda [AaTuuka
nonoxenus 3aaewxku MBC. Ecnn Tmn Bbixoga 2 koHTponnepa —
aHanoroBbIv, TO 3HAYEHWEe NapaMeTpa He yYuTbiBaeTcs.

7 LOaTtunk nonoxeHus K3P Mpu ycrtaHoBke Tuna atoro patumka «HET OATYUKA»
oTonneHus KOHTpOMsep MUCrnomnb3yeT mMaTemMaTU4ecKylo MOoAeNb 3adBUXKKKU,
nHa4e KOHTpOnnep wucnonb3dyeTt Bxo4 ANd CUHXPOHM3aLuun
MaTtemaTU4eckomn Modenun no nokKasaHuaM BXoda AaTyuka
NONOXEHNUA 3adBWXKKU  OTOMMNEHUSA. Ecnn  Tun BblXo4a 5
KOHTpOMnfepa — aHanoroebli, TO 3Ha4YeHWe napameTpa He
Y4uTbIBAETCS.

8 [atumk naBneHus B KOHType | [onOnHUTENbHbLIA 2-NO3NLIMOHHBIN perynsTop, paboTaloLlwuin Bo
oTonneHusa BCEX PeXMMax, OTMNYHbIX OT «OcTaHoB oTONM». MNpun 3Ha4YeHnn
Ha 8 aHanoroBoM Bxofe (C y4eToM napaMeTpoB CABUI/HAKIIOH),
MeHblUeM ycTaBku Poton, OyaeT BkmiodeH Bbixog 8 MPL (c
y4yeToM ructepeavca [Henbta Poton). MoxeT  6biTb
MCMOMb30BaH, HanpuMep, Ans ynpasneHns HAaCOCOM NOAMUTKN.
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3.4 Uudposon ¢punbTp

3.4.1 Ans ocnabneHns BRWAHUS BHELUHWX WMMYMbCHLIX MOMEX Ha 3KCMyaTaunoHHbIe
XapakTepucTuKM KOHTponnepa B nporpamMmy ero paboTbl BBeaeHa UudpoBasi unbTpaumns
pe3ynbTaToB M3MepeHuin. PunbTpaumsa OCyLeCcTBNAeTCA HEe3aBWCUMO AN KaKAOro aHanorosoro
BXxopa, 3agaetcs napametpamu «MocT. dunbTpa» u «Monoca dpunbTpa». PUnbTPaUUa NpoBoaAUTCA
B ABa 3Tana.

3.4.2 Ha nepBoM 3tane unbTpauuM un3 TeKyWUX W3MEPEHUA BXOAHbLIX MapaMeTpoB
OTChMNbTPOBLIBAIOTCA 3HAYEHUS, MMEIOLME SIBHO BbIPAXEHHblE «MNpoBasbl» MW «Bblbpockl». Ons
3TOro B KOHTPOSSiepe OCYLLECTBISETCS HEMPEpPbIBHOE BbIYMCMEHNE Pa3HOCTM Mexay pesynbTatamu
ABYX NOCMNeAHUX W3MEpPEeHWn OOHOro M TOro Xe BXOAHOrO napameTpa, BbIMOSHEHHbIX B COCEOHWUX
LMKnax onpoca, U CpaBHeHVWEe ee C 33aAaHHbIM npefenbHbIM OTKMOHeHWeM. Ecnu BbluvcneHHas
pa3HOCTb MpeBbIlLaeT 3afaHHbIA npedern, To pesynbTaT, MonyYeHHbIM B NocrnegHeM LuKIe onpoca,
cyMTaeTcs HedoCTOBEepPHbIM, AanbHenwass obpaboTka ero MpuMoCTaHaBMMBAaETCS M MPOW3BOAUTCS
NoBTOPHOE M3MepeHue. Ecnn HedoCTOBepHbIi pe3ynbTaT Obin Bbi3BaH BO3AEWCTBMEM MOMEXW, TO
NOBTOPHOE M3MepeHWe NOATBEPANT ITOT DaKT U NOXKHOE 3HAYEHNe aHHYNMpyeTCs.

Takowi anroputM 06paboTku pe3ynbTaToB M3MEPEHWI NO3BOMNSeT 3alyUTUTL KOHTpomnnep oT
BO3AENCTBUS €ANHUYHBIX UMMNYMbCHBIX W KOMMYTALMOHHBLIX NOMEX, BO3HMKAaIOLWMX Ha NPOW3BOACTBE
npu paboTe cunosoro o6opynoBaHus.

BenuunHa npegenbHOro OTKMOHEHUS pe3ynbTaToB [BYX COCEAHVMX W3MepeHWn 3apjaetcd
nonb3oBatenem B napameTpe «[Monoca dunbTpa{N}» (rae {N} — Homep Bxoga (1...8))
MHAVBMAYaNbHO AN KKAOro AaTyuka B eANHMLAX n3mepsieMbix MU U3NYECKNX BEMUYMH.

B obem cnyvae npu Boibope «[lonockl unbTpa» cnegyet MMeTb B BUAY, YTO YEM MEHbLUE ee
3afaHHOe 3HayeHWe, TeM Nydlle NOMEeXO3alLMLLEeHHOCTb aHanoroBoro Bxoga, HO npu 3Tom (13-3a
BO3MOXHbIX MOBTOPHbIX W3MEPEHWI) XyXe peakuusi KoHTponnepa Ha ObicTpoe dakTnyeckoe
N3MEHeHne BXOAHOro napamertpa. Bo n3bexaHne nOBTOPHbIX M3MepeHWn npu 3ajaHun «llonochbl
unbTpa» cnepyeT PyKOBOACTBOBATLCS MAaKCUMamnbHOW CKOPOCTBIO M3MEHEHUSI KOHTPONVPYyemoro
napameTpa, a Takke paccCYMTaHHON NepuoaMYHOCTLIO onpoca (MCXoast M3 BPEMEHW Omnpoca OAHOro
aHarnorosoro Bxoaa, cMm. Tabnuuy 2.1). MNpu Heo6xo0ANMMOCTM AaHHbIN PUNbTP MOXET BbITb OTKIIOYEH
ycTaHoBkon B napameTpe «llonoca counbTpa» 3HayeHus «0».

3.4.3 Ha BTOpoM 3tane unbTpauumn OCYLLECTBASETCA CrhaxuBaHue (gemndupoBaHue)
nonyyeHHolx (cm. n. 3.4.2) pe3ynbTatOB M3MEPEHWA B Cry4yae UX BO3MOXHOW OCTaTOYHOM
dnykTyaumn.

MepepaToyHas yHKUMS 3BeHa, OCyLecTBrsLero npeobpasoBaHWe BXOAHOTO curHana Ha
3TOM 3Tane punbTpPauMu, No CBOUM NapameTpam COOTBETCTBYET WUNbTPY HWU3KMX YacTOT NepBOro
nopsiika ¢ NOCTOSIHHON BPEMEHM T.

Mpn nocTynneHnn Ha BXOA Takoro unbTpa CKaykoobpa3HOro cCurHamna ero BbIXOAHOW curHan
Yepes Bpemsi, paBHOe t, M3MeHWTCA Ha BenuyunHy 0,64 OT aMnnuTydbl CKauka; vepe3 Bpems,
paBHoe 2t, — Ha BenuuuHy 0,88; 4epe3 Bpems, paBHoe 3t, — Ha BenuuuHy 0,95 u T1.4. no
9KCMOHEHLMAaNbHOMY 3aKOHY.

«[lMocTosiHHas BpemMeHn unbTpa» T 3a4aeTcs nonb3oBaTeneM B cekyHaax UHAMBUAYanbLHO ANs
Kagoro aHanmorosoro Bxoja npu ycTaHoBke napameTtpa «MocTt. ®unbtpa{N}». MNpu 3agaHumn
napametpa «[MocT. dunbTpa» cnegyeT MMeTb B BUAY, YTO YBENMUYEHUE ero 3HayeHust ynydwaet
NomMexo3aLLMULLEHHOCTb aHarnoroBbiX BXOAOB, HO OOHOBPEMEHHO YBENWYMBAET €ro UHEpLMOHHOCTb.
Peakuus koHTponnepa Ha BbICTpble M3MEHEHNS BXOAHOW BENNYNHbBI 3aMeanseTcs.

Mpn Heob6Xx0AMMOCTU AaHHbIA UNBLTP MOXET ObITb OTKIIOYEH yCTaHOBKOM B napameTpe «[ocT.
dunbTpa» 3HayeHus «0». BpemeHHble anarpammbl paboTbl LMpoBbIX unNbTPOB NpeacTaBneHbl Ha
pucyHke 3.3.
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3 YcTpoucTBo u paboTta npubopa

T“ﬂ" L
T¢an ————————————————
- 3AAHHDE SHAYEHNE
“NMonoca dunstpa”
a) KOHTpONWpyemMan TemnepaTtypa  © B) BKNIOYEH DUNLTP 1
Tuam Tuam
6) pUNLTPBI OTKNKMEHEI t r) BrIO4EHs gunsTpe “Monoca dunetpa® 1

w “Moct. dmmetpa”

PucyHok 3.3 — BpemeHHble Anarpammbl paboTbl
uncdpoBbIX huNbLTPOB NOKa3aHMK AaTynkKa

3.5 Koppekuusa namepeHum

o
3.5.10na ycTpaHeHUss HavarbHOW MOrpeLuUHOCTH T,°c/

npeobpa3oBaHNA BXOAHbIX CUrHanoB W MOrpeLlHoCTen, 100: 7
BHOCUMbIX COEAMHUTENbHBIMWU NPOBOAAMU, U3MEPEHHoe | Ges xoppexm 7
npubopoM 3HaveHne MOXeT OblTb OTKOPPEKTUPOBAHO B
COOTBETCTBUM c 3agaHHbIMK nonb3oBaTenem
KOPPEKTUPYIOLLMMM NapameTpamMu.

B npubope pans Kkaxgoro kaHana u3MepeHusi
npeaycMoTpeHbl [ABa KOPPEKTUpYILWMX napameTpa, C
MOMOLLbIO  KOTOPbIX MOXHO OCYLUECTBASATb CABUM 1
MN3MEHEHWE HaKIoHa W3MEepUTENbHOW XapaKTepUCTUKU
patuuka.  Koppekumss  nokasaHuii  OCyllecTBRsieTcs
HesaBuCMMO  Ans Kawgoro  kaHana KOHTpOns AR 0N 4 0 B 10 TewC

+a |(50) 7.3 (Rycu, OM)
Temneparypbl. R R,
OTKOPPEKTMPOBAHHbIE 3HAYEHWUS KOHTPONMPYEMbIX )

npnbopoM TemnepaTyp BbIBOAATCSA Ha UHAMKATOP npubopa PucyHok 3.4
W UCMONb3YTCSl CUCTEMOW NPU OCYLLECTBIIEHUMN YPABIEHUs NPUTOYHON BEHTUMSILMEN.

3.5.2 Koppekyus «CO8u2 xapakmepucmuKu» CIyXWT ONs YCTPaHEeHWUs BIIUSIHUS HavarbHOW
NorpewiHocT  MepBUYHOro  npeobpas3oBaTens (Hanpumep, 3HaveHuss R, y TepmMoMeTpoB
COMPOTUBIIEHNS)) W  OCYLLECTBNASIETCH MyTeM anrebpanmyeckoro CyMMUPOBaHUS BbIYUCIEHHBLIX
NpuGOpPOM 3HAYEHWI C KOPPEKTUPYIOLLMM 3HaYEHeM § Ans AaHHOro AaTyumka.

KoppekTtupyiollee 3HayeHne 3apaeTcs nonb3oBaTernem B napametpe «Casur Bx{N}», rae N —
HOMep BxoAa. 3HayeHne 3aJaeTcs B TeX Xe eAuHULax U3MEPEHUS, YTO U n3MepsieMbli OU3NYECKUin
napamertp.

MpvmMep caBura n3mMepuTenbHOW XapaKTePUCTUKN rpadyeckn NpeAacTaBneH Ha pyucyHke 3.4.

3.5.3 Koppekyus «M3meHeHUe HaK/loHa XxapaKmepucmuKu» UCMNONb3yeTcst AN KOMNeHcauum
NorpeLHocTen cammx AaTYMKoB (Hanpumep, Mpu OTKMOHEHWU Yy TEPMOMETPOB COMPOTUBIIEHUS
napameTpa o OT CTaHOAPTHOrO 3HA4YeHWs)) WM  MOrpeLUHOCTEN, CBA3aHHbIX C pas3bpocom
COMPOTMBIIEHUI LUYHTMPYIOLWMX pe3ucTopoB (Mpu paboTte ¢ npeobpasoBaTensimMu, BbIXOAHbIM
CUrHaNoM KOTOPbIX SBMASIETCA TOK) U OCYLUECTBNSETCA MyTEeM YMHOXEHWS OTKOPPEKTMPOBaHHOMW MO
n. 3.6.2 N3MEpPEeHHON BeNMYMHbI Ha NOMPaBOYHbIN KO3dUUMEHT B, 3HAYEHME KOTOPOro 3agaeTcs
nonb3oBarenem B napametpe «HaknoH Bx{N}», rae N — Homep Bxoaa.

3HayeHve B 3apgaeTcs ANA Kax[oro Aatyvka B Oe3pasmepHbIX eduHuuax B AuanasoHe
0,900...1,100; nepepn, ycTaHOBKON MOXET BbITb onpeaeneHo no dopmyne:

B = NdpakT / Muzm,

=-10C

B & 8 8
N

8
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3 YcTpoucTBo u paboTta npubopa

roe

MdpakT — hakTnyeckoe 3HaveHwe; KOHTponupyemoro T,°C
BXOZHOrO napametpa; r /
Mu3m — n3mepeHHoe NpMbopom 3HayeHne napameTpa. 100 /

lMpumep  M3MEHeHUs1  HakMoHa  M3MepUTENbHOWN
XapaKTepuUCTUKM rpadonyeckn NpeacTaBneH Ha pucyHke 3.5.

OnpenenvTe HEOOXOAMMOCTb BBEAEHUS NONPABOYHOrO
KoadpdmuMeHTa MOXHO, W3MEepMB MaKCMMarnbHOEe Wn
6nnskoe K Hemy 3HayeHue napameTpa, rae OTKIOHEeHue
HaKnoHa  UM3MepuTenbHOW  XapakTepucTuku  Hawnbonee
3aMeTHO.

BHumaHue! 3agaHue KOPPEKTUPYIOLMX 3HAYeHWUn, {:J} x4 8 8 1?1?03} (;m'ogul
oTNMYalLWMXCa OT 3aBoAckux yctaHoBok (Casur Bx{N} = ' oM
000.0 n Haknon Bx{N} = 1.000), nsmeHsieT cTaHmapTHble PucyHok 3.5
METPONOorMyeckne XxapaktepucTukn npubopa M [OOMKHO NPOW3BOAUTBECS TOMbKO B TEXHUYECKM
060CHOBaHHbIX Criy4asx KBanuuumpoBaHHbIMKU cCneuuanucTamu.

8 & g8 8
N

3.5.4 Onga mMacwmabupoeaHusi wkKanbl YyHuUgepcasbHbIX damyukoe cnegyet
BOCMONb30BaTbCA hopMynamu, onpefensaoLLmMMmmn Ko3dhULNeHTb MacluTabupoBaHus:
k:M; b =Ymax —K-Xmax (1),
Xmax ~ Xmin
rae
K — HaKINoOH COOTBETCTBYIOLLErO AAT4MKa, PacYeTHOE 3HaYEeHUE;
b — caBur cooTBETCTBYIOLLErO AATUMKA, PacYeTHOE 3HAYEHMeE;

Ymax — K€naemoe 3Ha4yeHne BEpPXHero AnanasoHa n3MepeHus nocne macutabmpoBaHus;

Ymin — JKENaeMOoe 3HaYeHUE HKHETO Aana3oHa U3MepeHusi nocre MacluTabupoBaHus;

Xmax — W3MepeHHoe npubopoM 3HayeHue, COOTBETCTBYLLEE MaKCUManbHOMY BXOAHOMY
curHany;

Xmin—  W3MepeHHoe npuGOpOM 3HaYeHUe, COOTBETCTBYIOLLIEE MWHVMMANbHOMY BXOOHOMY
curHany.

Mpumep K aHanoroBomy Bxoay 8 NMOAKMIOYEH AATYMK AaBMEHUS C TOKOBbIM BbIXOAOM 4...20 MA,
TakoW, 3Ha4yeHuto Ha Bxofde 4 MA COOTBETCTBYeT [aBfieHue B KOHTYpe oTonneHus, pasHoe 0 aTm, a
3HauyeHuio 20 MA cooTBeTCTBYyeT 3HayeHne 10 atm. Heobxogmmo oTobpaxaTb Ha 3kpaHe npubopa
3HayeHve C AaTyvka B eAnHuLax atmocdep.

B ykasaHHOM npumepe Xmin= 0; Xmax = 100 (Npu n3mepeHun curHana oT yHMBepcasbHbIX

JaTYMKoB TOKA W HAMPsDKEHWS MUHMManbHOMY CWUTHamy COOTBETCTBYET 3HauveHue «0»,
makcumansHomy 100, nogpobHee cm. Tabn. 2.2); Ymin = 0; Ymax = 10.

Mpwn noacTaBneHn 3HadeHuii B popmyny (1) MoryT 6bITb paccyMTaHbl 3HaYeHUst TapaMeTpoB:
_10-0
©100-0
Takum 06pa3om, 3Ha4YeHUst NapaMeTpoB creayoLme:
\\O6wee\CaBHaknAHBXx\CaBur Bx 8 = 0
\\O6wee\CaBHaknAHBx\HaknoH Bx 8 = 0,1

k =01; b=10-01-100=0.
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3.6 OuckpeTHble BxoAbl

[na KOHTPONSA COCTOSIHUS BHelIHero o6opyaoBaHWs, [OWarHoCTUMKM  paboTocnocobHOCTM
CUCTEMbI, a TakKkKe MOOKMIOYEHNSI BHELUHWX YCTPOWCTB YMpPaBfeHUs COCTOSIHUEM KOHTpomnepa
npegycMoTpeHbl BOCEMb AUCKpPeTHbIX BxopoB (C1...C8), npedHasHayeHHbIX NS NOAKMYEHUs
KOHTaKTHbIX 4ATYMKOB TWNa «CyXOoW KOHTaKT». B gaHHOM Moaudmkaumm 3agencTBoBaHo 5 ANCKPETHBIX
Bxopos. (C4...C8).

B kayecTBe OaTUMKOB TUMA «CYXOW KOHTAKT» MOFyT ObiTb MCMOSb30BaHbl AATYMKU C BbIXOAOM
«CYXOW KOHTaKT», @ TakkKe pasnuyHble BbIKI4YaTenn, KHOMKU, KOHLEBbLIE BbIKINOYATENWU, KOHTAKThI
pene nT.4.

[na kaxgoro OMCKPEeTHOro BXOAa B 3aBMCUMOCTWM OT TUMa MOAKMIOYEHHOTO K HeMy AaTtyvka
(HopManbHO 3aMKHYTbIV UM HOPMarbHO Pa3oMKHYTbIV) NONb30BaTeNb 3a4aeT NorMKky ero obpaboTku
B COOTBETCTBYHOLLEM pa3psge napameTtpa «Jlormka Auckp.Bx».

CurHanbl hopmmpytoTcsl B pesynbTate nogayun HanpsbkeHUss Ha COOTBETCTBYHOLLUIA ANCKPETHBIN
BXO0f,.

C uenbio unbTpauumM OT MOMEX, a Tawke nofaBneHust Apebesra KOHTAKTOB B Moayne
OWUCKPETHbIX BXOAOB KOHTponfepa peanusoBaH napametp «lMocT.®.[Ape6KoHT», KoTopbii
onpefensieT BpeMsi 3aiep>Kku NepeksiioyeHns AUCKPETHOro BXoaa.

Mpumeyanune — lMapameTpbl «Jlornka Ouckp.Bx». n «MocT.®. [pe6KoHT» BCTynawT B cuny
nocne nepesarpy3sku npubopa.
B tabnuue 3.3 npeacTtaBneHo ctaH4apTHOE pacnpegeneHne ANCKpeTHbIX Bxogos ans TPM132M-01.

Ta6nuua 3.3 — HasHavyeHMe AUCKPETHbIX BXOAOB

Howmep

OnucaHue MpumeyaHune
BXxoaa

4 Bxoa patuvka aBapum CnyxvT ans onpeaeneHvs MCNpaBHOCTW HacocoB. Ecnu ¢
HacocoB KoHTypa BC MOMEHTa 3amycka Hacoca mpowsno Bpems, Oonbluee
tcTapT.Hac, 1 Ha 3TOM BXOAe NOSBUICS aBapUNHbINA curHan
Ha Bpemsi, 6onbluee 10 cek, TO KOHTpPOSNep BOCNPUHMMAeET
3TO KaK aBapuio COOTBETCTBYHIOLLErO Hacoca.

Mo ymonuyaHuio (TO ecTb, Npu cooTBeTCTBYylOLEM 6buTte
napameTpa «lornka  Ounckp.Bx»=0), KOHTpornep
BOCMPUHMMAET BXOAHOWN curHan cnepytowmm obpasom: 0 =
HeT AaBneHusa (Hacoc He paboTtaeT), 1 = ecTb AaBneHune
(Hacoc paboTaer).

5 Bxoa patuvka aBapum CnyxvT ansi onpeaeneHvs UCNpaBHOCTU HacocoB. Ecnu ¢
HacoCoB KOHTypa MOMEHTa 3amycka Hacoca mnpowrsno Bpems, Oonbluee
oTonneHus tcTapT.Hac, 1 Ha 3TOM BxoJe MOSIBUNCS aBapUiHbIA CUrHan
Ha Bpemsi, 6onbluee 10 cek, TO KOHTpOMNep BOCNPUHNMAET
3TO KaK aBapuio COOTBETCTBYHIOLLErO Hacoca.

Mo ymonyaHuio (TO ecTb Npu COOTBETCTBYOLWEM 6ute
napameTpa «Jlornka  Ounckp.Bx»=0), KOHTpornep
BOCMPUHMMAET BXOAHOW curHan cnepytowmm obpasom: 0 =
HeT AaBneHusa (Hacoc He pabotaeT), 1 = ecTb AaBneHune
(Hacoc paboTaer).

6 KHomMka BbIKIOYeHWS HaxaTne aTon KHOMKu BbIkNtoyaeT peByH. py aTom aBapus
peByHa He cbpacbiBaeTcs, nammnoyka aBapuv NpogosxaeT ropetb
[0 NCYE3HOBEHMSA aBapUHOM CUTYaLMN.

7 KHonka nepesoja B HOYHOW | HaxaTue 3TOM KHOMKM NEpeBOAMT KOHTYp OTOMSeHUs B
PEXMM KOHTYpa OTONseHus HOYHOW pexum 1 obpaTtHo.

8 Beikntowatens nepexoga B | lNpu BkntoyeHun C8 npu ycnosuu, 4to TH>3.0 °C, npubop
nerto nepexoavT B NeTHUN pexum us «Harpes Otonn», «Houb
otonn», «O6paTtH.OTonm» W ocTaeTcsa TaM, Moka ecTb
curHan Ha C8.

23
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3.7 Perynsatopbl

Perynstop — nporpammHblii MoAdyrb, OTBEYalLWMA 3a NopaepXaHue BXOAHOW BEMUYUUHBbI Ha
3a1aHHOM YPOBHE, Ha3bIBaEMOM YCTaBKOMN.

Perynsitop cpaBHVBaeT 3HayeHue, npuLiejllee C BXoAa, C yCTaBKOW U BbipabaTbiBaeT BbIXO4HOM
CUrHar, HarnpaBneHHbI Ha YMEHbLLEHUE UX PacCorfacoBaHusl.

B koHTponnepe TPM132M-01 ecTb HECKOMbKO perynsitopoB, napaMmeTpbl KOTOpPbIX 3adalTcs B
COOTBETCTBYHOLLUX BETBSAX MPWU KOHUIypupoBaHuM, NMBO MX 3HAYEHWUsI yCTaHOBIEHbl Ha 3aBofe-
M3roToBUTENE, N UX U3MEHEHWE He JoMNycKaeTcs:

1 «<OTonneHue\Peryn.ToTton». Ucnone3dyetca  MWO-perynatop,  ynpasnsiowmn  K3P
TennoobmeHHuka KoHTypa LIO B pexumax «HarpeB otonn», «Houb otonn», «O6patH.OTtonn», a
Takke B HEKOTOPbIX cryyasix B pexumax «Asap.faty.Oton» n «Asap.HacocOTon» (nogpobHee — cm.
onncaHue COOTBETCTBYOWMX pexumoB). 3agatotcsa 3 koadpduumeHta [N, onpegensiowme,
COOTBETCTBEHHO, €ro MNpOoMoOpLMOHAnbHy0, WMHTErpanbHyl, U OTHOLWeHWe AuddepeHunanbHOn K
uHTerpanesHon coctasnsowmx: Kp(nponopu), Ti(mHterpan), Td. KoadduuneHtol NMUA-perynsatopa
MOryT OblTb aBTOMaTU4eCKM omnpedernieHbl B Mpouecce aBTOHACTPOMkM B pexume «AHP otonn».
Bbixog — K3P (3agBwkka, 3-no3nuUmoHHbIn M) ¢ aHanorosbiM nMbo ANCKPETHLIM yNpaBieHNneM.

2 «FBC\Peryn.Trec». B 9aTon BeTBM pacnonaraiwTcs napametpbl  [WO-perynsitopa,
ucnonb3yemsle npu ynpasneHun K3P TennoobmeHHuka koHTypa MBC B pexumax «Harpes BC», a
TaKKe, B HEKOTOPbIX cryyasx, u B pexume «Aap.Hacoc BC» (nogpobHee — cm. onucaHue
COOTBETCTBYHLLMX PEXMMOB).

4 Hacoc nognutkn. B koHTponnepe TPM132M-01 peanu3oBaHa dyHKUMA [ONMBa
TEMMOHOCUTENSA B KOHTYP OTOMMEHMUS, NO3BONSIOLAs NoaaepXBaTb AaBleHNe B KOHType OTOMMEHUs
npu notepsix TennoHocutensi (NMPoOTeYkW, CNNB TEMNMOHOCUTENSI KOHEYHbIM Monb3oBaTeneMm u T.4.).
[na atoro B cucTeMe UCMONb3yeTcsl 2-MO3ULMOHHBLIA PErynaTop, BKMKYAKLWMA HAacoC NoAnUTKA
(Bbixoqd 8 MP1) npu 3HaYeHnM [aBneHns B KOHType MeHblueM, 4em Otonnenue\Porton u
BbIKIMOYaloLWeEM MNpu 3HavyeHun aaeneHus Gonbwem, yem P oton nnioc Oenbta P oTon. dyHkumsa
aKTUBU3MPYETCS BO BCEX peXMMax KOHTypa OTonseHusl, kpoMe «OcTaHOB OTOMM» MpY YCrOBUK, YTO
NOAKITIOYEH aHanoroBbI AaTymk AaBnexus (ycraHoBrneH Tun Bxoga 8!= «HET JATUUKAY).

5 Knanan cnuBa BC. [JononHuTenbHbIA 2-MO3WLMOHHBIA Perynsatop, KOTOpbl Mo3Bonset
ynpaBnaTb KnanaHoMm cnvBa ob6paTHOW BOAbl NpPW  YCrOBUW 3aBbllleHust Temnepatypbl BC
(Tree>T Bkn.cnue BC), nnbo npn HaxoxaeHun K3P B NOMHOCTbIO 3aKpbITOM MONOXEHUW 3aaHHOe
BpEMS B pexumax, oTnmyHbix oT «OctaHoB BCx». B cnyyae ucnonb3oBaHus 3Toro perynsropa
(Otonnenmne\Cnue IBC=«[a») BbIXo4 Ha namny HekpuTudeckonm asapum koHTypa [BC He
ucnonb3yeTcsl, T.K. Ha gaHHoe BY OymeT BbigaH curHan ynpaeneHus knanaHom cnvea [BC.
MoppoGHee cm n. 3.12.

Mpumeuyanne — [na Bcex [M[-perynatopoB ycCTaHOBMEH TMCTEPE3NC BXOOHOrO curHana
perynsatopa, KOTOpbI NPOSBNSETCS B TOM, YTO PErynstop WM3MEHSeT BbIXOAHOW CUrHam TOMbKO B
cnyyae, Korga paccornacoBaHve U3mMepeHHo BennMunHbl 1 ycTaeku npesbiwaeT 0.5 rpagyca.

3.8 BbIxoaHble yCTPOUCTBA

BbIXxofHble yCTpONCTBa NpeAHasHavyeHbl Ans nepefadn BbIXOAHOrO YNpaBrsiowero curHana Ha
NCNOMHUTENbHbIE MEXaHW3MbI.

KoHTponnep obnagaet 6 BY (cMm. Tabnuuy 2.4). BY moryT GbiTb ABYX TWNOB: OUCKPETHbIE U
aHaroroBsble. TuMbl BbIXOAHBIX YCTPOWCTB ONpeensoTcs Ha cTaaum 3akasa npubopa.

CxeMmbl nogkntodeHns BY npueegeHsl B Mpunoxenun b.

BHumaHue! BHe 3aBucumoctM OT Tuna, nwboe BbIXOAHOE YCTPOWCTBO rarnbBaHUYECKu
M30MMPOBAHO OT U3MEPUTENBHOrO 6roka (3a ucknyeHnem Beixoaa T).

24



3 YcTpoucTBo u paboTta npubopa

OuckpeTHoe BY — anekTpomarHWTHoe pene, TpaH3WCTOpHas onTonapa, OMTOCUMUCTOP —
ucrnonb3yeTcs Ans ynpasneHns (BKIHOYEHWUS/BBIKMIOYEHUS) Harpy3kon nnMbo HeMnocpeacTBeHHO, NGO
Yyepes Gonee MoOLUHble YMPaBMsAOWME 3MEMEHTbI, TakMe Kak MyckaTenu, TBephoTelflbHble pere,
TUPUCTOPbI UMK CUMUCTOPbI.

dnekTpomarHuTHoe pene (Bbixogd P) npegHasHavyeHO AnNsi KOMMYyTauUMM CUIOBbIX Lenew
HanpsixeHvem He 6onee 250 B u pabounm TokoM He Bonee 8 A (cm. pucyHku B.7, B8).

TpaH3ucTopHasa onrtonapa (Bbixog K) npumeHsieTcsi, kak npaBuno, Ansi ynpa.neHus
HU3KOBOSbTHLIM pene (He 6onee 60 B npu Toke He 6Gonee 400 MA). Bo usbexaHue Bbixoga ns cTpost
TpaH3ucTopa M3-3a GOMbLIOro TOKA CaMOWHAYKUMM napannenbHo oOMOTke BHeLHero pene
Heobxoaumo yctaHasnmeaTtb avog VD1 (cMm. pucyHok B.9).

TpaH3ucTopHbIN Kkntoy (Bbixod T) npegHasHayeH ANns NPSAMOro NOAKMYeHUs K npubopy B
Ka4yecTBe Harpysku TBepAOTeNbHOro pere (BbIXOAHOE HanpsbkeHue oT 4 Ao 6 B, NoCTOsiHHbIN TOK He
6onee 25 MA) (cm. pucyHok B.12).

BHumaHue! MakcumanbHas onvHa coeguHUTENbLHOMO kabens Mexay I'IpVI60pOM C BbIxogoM T un
TBEPAOTENbHLIM pene He AOoMMKHa NpeBbliwaTth 3 M.

OntocumucTop (Bbixon C) nmeeT BHYTPEHHIO CXEMY Nepexoda 4epes HOMb U BKIoYaeTcs B
Lenb ynpaBneHusi MOLLHOMO CMMUCTOPa MNW Napbl BCTPEYHO-NaparnmnenbHO BKIHOYEHHbIX TUPUCTOPOB
Yepe3 orpaHuumBatowmn pesuctop R1 (cm. pucyHkum bB.10, B.11). BenuuuHa conpoTuBneHus
pesucTopa onpefensieT TOK ynpaBneHus cummuctopa. HarpysoyHass cnocobHoCTb Bbixoga — TOK He
6onee 50 MA npu nepemMeHHOM HanpsixeHun He 6onee 250 B.

[nsa npenoTepalleHusi Npobosi TUPUCTOPOB U3-32 BbICOKOBOJIbTHBIX CKAYKOB HaMpsKeHUs! B CETU
K UX BbIBOAAM pekomeHayeTcs noaknoyats dpunbtpytoyo RC uenoyky (R2C1).

OunckpeTHoe BY («P», «K», «C», «T») umeeT ABa MIHOBEHHbIX COCTOSIHUS: «BKI1.» U «BbIKI1.».

AHnanoroBoe BY npepcrtaBnsieT coboli uudpo-aHanoroBbit npeobpasoBaTerb, NO3BOMSIOLLMNA
(hopMrpOBaTh aHanoroBbI CUrHaN NOCTOSIHHOMO TOKa UMW HaMpPsBKEHUs.

dopmMupoBaTenb TokoBoro curHana (Bbixog W) npeobpasyeT Ha akTUBHOW Harpyske RH
3HaYyeHue Ha BbIXOAe B TOKOBbIN curHan 4...20 MA (cMm. pucyHok 3.6).

BY nutaetca oT BHewHero nm6o l
BCTPOEHHOr0 UCTOYHMKA MUTaHWUS MOCTOSIHHOMO
HanpsbkeHnsi. ConpoTvMBneHue Harpyskm RH
3aBUCUT OT HanpsbKeHUs UCTOYHMKA NUTaHUA
Un u BblbupaeTcs wu3 rpaduka  (CM.
pucyHok 3.7). B Tom cnyvae, ecnu ans
M3MepeHnsi TOKOBOrO CUrHama MCrnosb3yeTcs
n3MepuTernbHbIi  WYHT Ru 1 ero HomMuHan PucyHok 3.6
MeHbLLe Heobxogumoro CONPOTUBIEHMS
Harpysku, vcrnonb3yeTcs [o0aBOYHbIA OrpaHuyMBaloWMin pe3uctop Rorp, conpoTMBMNEHME KOTOPOro
BblYMCMAETCA U3 COOTHOLLEHUS:

Rorp = RH - Ru

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

BHumaHue!

1  HanpsikeHue nctovnnka nutanusa LIAT He gormkHo 6biTe 6onee 30 B.

2 [onyckaeTcsi NpMMEHeHne pes3nctopa ¢ BENUYMHON CONPOTUBIEHNS, OTIMYatoLwencs ot
paccumTaHHo! He 6onee Yyem Ha + 10%.

Buixop X-1 -u,
— BoxopX-2 |—{—1—(—F+——+U,

LAN
4...20 MA
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®dopmMupoBaTesib CUrHanNa HanpshkeHus

(BbixoA Y) npeoGpasyeT 3HadyeHue Ha Bbixode Ry, Omj
B curHan HanpsHKeHus 0...10 B. 1000
ConpoTtusneHune Harpy3ku RH, noakntoyaemon K 900
LIAIM, nomkHo GbITb He MeHee 2 kKOM. Bbixoabl 800
«Y» MUTalTCs OT BCTPOEHHOTO UCTOYHMKA 700
NUTaHNSA U BCE ranbBaHUYECKN CBA3aHbl MeXay 600
cobol 1 Co BCTPOEHHBIM UCTOYHUKOM MUTAHUS 500
24B (pucyHok B.14). 400
Axanorosoe BY B TPM132M-01 moxeT 300
BbITb  MCMONMb30BAHO  ANS  YNpaBreHust 200
33[IBUKKaMU G aHANIOrOBbIM YNPaBNEHNEM. 100
BHuMaHue! Mpu HEOBX0AMMOCTH 0 10 20 30 UnB

CY)XEHUsI OMana3oHa BbIXOOQHOIO CurHana npu
NOOKMIOYEHNUN  3a[BWXKKM  C  aHanorosbiM PucyHok 3.7 — I'pacbuk 3aBucumoctu RH (Un)
ynpaBneHveM,  criegyeT 3ajaTb 3Ha4YeHus

napameTpoB «Rmin K3P otonn» n «Rmax K3P otonn — ansa K3P LLO n «Rmin K3P NBC» n «Rmax
K3P 'BC» — ans K3P MBC.

AHanoroeoe ynpasneHue OCyLeCTBNAETCA NO NPSMO-NPONOpLNOHansHOMY 3akoHy (T.e. 4 MA
unn 0 B cooTBeTCTBYET BbIXOAHOMY curHany «0», a 20 MA unn 10 B cooTBeTCcTByeT BbIXOQHOMY
curHany «1»).

Mapamvetp «Beson.cocT.{N}» onpegenser coctosHue cooTBeTCTByloWero BY, korga ocHosHas
nporpamma He cyHKUMOHMPYET (3arpyska npubopa, «3aBucaHue» U T.4.). Vicnonb3yeTca Ans nogaepxaHns
orpeAernieHHoro ypoBHS curHana Ha BY B aBapuiiHOM pexvime KoHTponnepa. 3agaeTtcs B AONSX eQVHNLbI C
To4HocThio 0,001. Vicnonb3yeTces Kak Af1s aHarnoroBbIxX, Tak U Ans AUCKPeTHbIX BY.

B Tabrmue 3.4 npencraeneHo ctaHaapTHoe ans TPM132M-01 pacnpeneneHune BoIXxo4oB.

Ta6nuua 3.4 — HasHauyeHue BbIXOAQ0B

Homep OnucaHue MpumeyaHue
Bbixoga
01 AapuiiHbIn Hacoc BC [ononHuTenbHbI  aBapuiHbIi  Hacoc KoHTypa [BC.
AKTMBMPYETCSH B CNyYae HeNCNpaBHOCTM HacocoB 1 un 2.
02 Bbixog OTKpbITUSA K3P | a) Ecnu Tun BbIXOAa 2 — OUCKPETHBIN, TO €ero
BC/Bbixog  aHanoroBoro | yyHKUMOHANbHOE Ha3HayeHWe — nogaya curHana
ynpasnexuns NBC oTkpbiTusi Ha K3P BC. B atom cnyyae koHTpomnnep

BblJAeT CUrHam Ha [aHHbl BbIXO4 ANS OCYLIECTBIEHUS
nepemetleHus knanaHa K3P B CTOPOHY OTKpbITKS.

6) Ecnn Ttun Bbixoga 2 — aHanoroBbll, TO BbIXOA
ucnonb3yeTcs Ans  aHanorosoro ynpaeneHuss K3P, a
BbIxog 3 He ucnonb3yetcs. B aTom cnyyae koHTponnep
BblJAET  aHaroroBbli  CUrHan, YpOBEHb  KOTOPOro
COOTBETCTBYET HEOHX0AMMOMY YPOBHIO HarpeBa.

03 Bbixog 3akpbiTns K3P 'BC a) Ecnu Tvn Bbixoga 2 — AUCKPETHBIN, TO (PYHKLMOHAaNbHoe
Ha3HayeHue JaHHOro Bbixoda — nojava curHana 3akpbiTus
Ha K3P 'BC. B atom cnyyae KoHTpornnep BblgaeT curHan
Ha [aHHbIA BbIXO4 AONS OCYLUECTBMEHUS MEpPeMeLLeHus]
knanaHa K3P B CTOpPOHy 3aKpbITUS.

6) Ecnu Tvn BbiXOd4a 2 — aHanoroBbll, TO BbIXOA HE
ncnonb3yeTcs.
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MpogomkeHune Tabnuubl 3.4

Homep
Bbixoga

OnucaHwue

MpumeyaHue

04

Bbixog OTKpbITUSA K3P
oTonnexHus/Boixoa
aHaroroBoro ynpasreHust

K3P oTtonnexus

a) Ecnv Tvn BbIxoga 4 — AUCKPETHBIN, TO (PYHKLUMOHanNbHoe
Ha3HayeHue JaHHOro Bbixoda — nodava curHana oTKpbITUS
Ha K3P otonneHusi. B aTom crnyyae KoHTponnep BblgaeT
CUrHanm Ha [aHHbll  BbIXOA4 AN OCYLUECTBIEHWS
nepemelleHuns knanaHa K3P B CTOPOHY OTKpbITUS.

6) Ecnun Tmn BbixOga 4 — aHanoroBbli, TO BbIXOA
ucnonb3yeTca Ana adanorosoro ynpaeneHus K3P, a
BbIXxoA 5 He ucnonbayetcs. B atom cnyyae koHTponnep
BblJaeT  aHanoroBbll  CUrHam, YpOBEHb  KOTOPOro
COOTBETCTBYET HEOOXOAMMOMY YPOBHIO Harpesa

05

Bbixog 3aKpbITUA K3P

oTonneHuna

a) Ecnv Tvn BbIxoda 4 — AUCKPETHBIN, TO (PYHKLMOHanNbHoe
HasHa4YeHWe JaHHOro BbiIxo4a — Nojada curHana 3akpbiTus
Ha K3P otonneHusi. B aTom crnyyae KoHTponnep BblgaeT
CWrHan Ha [OaHHbIA  BbIXOA ANS  OCYLLECTBIEHUS
nepemelleHns knanaHa K3P oTonneHuss B CTOPOHY
3aKpbITUS.

6) Ecnu Tvn BbiXOga 4 — aHanoroBbll, TO BbIXOA HE
ncnonb3yeTcst

06

ABapuUnHbIN
OoTOMMneHus

Hacoc

[ononHnTenbHbIN aBapUNHBIA HAaCOC KOHTYpa OTOMMEHMs.
ABTOMaTUYECKM BKIOYaeTCs, koraa oba Hacoca (Hacockl 1
1 2) HEUCNpPaBHbI.

MP1-1

ABapunHas
MBC/Cnue 'BC

NnamMmna

1 Mpu «Cnue MBC»=«HET» BY ucnonb3yeTtcs B Ka4yecTBe
Bbixoga HekpuTuyeckon asapun. [lpu BO3HUKHOBEHUM
KPUTUYECKON U He KpUTUYeCKOoN aBapuii B KoHType MBC Ha
OaHHbIA  BbIXOA4 BblgaeTcs norudeckass «1» (To ecTb
3aMKHYTbl HOpMarnbHO 3aMKHYTble KOHTakTbl pene MP1).
CurHan cbpacbiBaeTcs aBTOMaTUYECKN NPU UCHE3HOBEHWN
npuuYnHbl aBapun. CurHan He MoXeT ObiTb cOpolleH
BPYYHYHO.

2 Mpn «Cnus MBC»= «a» BY ucnonbayeTcsi B kayecTBe
Bbixoga ABYXMO3ULMOHHOTO perynsitopa, KoTopbii Oymer
BKIIOYEH B NMI0OOOM 13 ABYX CrieyoLmnx Cryyaes:

a) npu YCnoBWM MNpPEBbLILEHUS TeMnepaTypbl B KOHType
ropsyero BogocHabxeHnus. Ecnu B mobom 13 pexumos,
otnnuHbiM  oT «OctaHoe [BC» u «Asapusa Trec»,
Temnepatypa npeBbicUT 3HayeHve Bkn cnueB 'BC, 1O
OygeT BblgaH curHan Ha Bbixog cnvea BC go Tex nop,
noka TemnepaTypa «TrBC» He  CTaHeT  Huxe
Bkn cnuB 'BC-Tuct.Trec.

6) ecnu knanaH MBC 3akpbIT B Te4yeHne BpemeHu «dt Bk
BC» B nobom u3 pexmumos, OoTNNYHOM OT «OcTaHOB
BC» u «ABapusi Trec», To Bbixog crnuBa BC 6yget
BKITIOYEH Ha BpeMs «t Bk [BCx».

MP1-2

PeByH,
aBapuio

MHAWULMPYIOLLNIA

[pn BO3HWMKHOBEHWUW KPUTUYECKOW aBapUMHOM CUTyaLun B
no6om u3 koHTypoB BC, nubo LIO, Ha AaHHbIA BbIXOA
BblaeTcs noruyeckasi «1» (To eCTb 3aMKHYTbl HOpManbHO
3aMKHyTble KOHTakTbl pene MP1). CurHan moxeT OblTb
cbpoweH kHonkon C6 nmbo aBTOMaTUYECKM Mpu
MCYE3HOBEHWUM NPUYMHBLI aBapun.
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OKoH4aHue Tabnuubl 3.4

Homep

BbIXoAa Onucanue NpumeuaHue

MP1-3 Hacoc 1 T'BC Bbixog ynpaeneHuss Hacocom 1 koHTypa [BC. T[lpu
MCMONb30BaHNM TONBbKO O4HOro Hacoca B koHType 'BC ero
HeobxoaMMO NoAkno4aTb MMEHHO K 3ToMy BY.

MP1-4 Hacoc 2 IBC Bbixog ynpasnenuns Hacocom 2 koHTypa (BC

MP1-5 Hacoc 1 LJO Bbixog ynpaeneHus Hacocom 1 koHTypa LO. Mpwn
MCMONb30BaHNM TOMbKO OAHOr0 Hacoca B koHType LIO ero
HeobxoaMMO NoakMnoYaTb MMEHHO K 3ToMy BY.

MP1-6 Hacoc 2 LIO Bbixog ynpaBneHust Hacocom 2 koHTypa LIO.

MP1-7 | AsapwuiiHas namna | lpy BO3HWKHOBEHUW KPUTUYECKOW W HE KPUTUYECKOW
oTonneHns aBapuin B KOHTYpe OTOMNMeHMS Ha [aHHbI  BbIXOA
BblaeTcs noruyeckas «1» (To eCTb 3aMKHYTbl HOpMarbHO
3aMKHyTble KOHTakTbl pene MP1). CurHan cbpacbiBaeTtcs
aBTOMaTMYeCKM MNPV WCHE3HOBEHWM MNPUYMHBI  aBapuu.
CwurHan He MoxeT B6bITb COPOLUEH BPYYHYHO.

MP1-8 Bbixog ynpaBrneHvs | Bbixog ABYXNO3WMUMOHHOIO perynstopa, YynpasnsioLlero
HacocoM MoAmnuTKu HacocoM noanuTku. YcTaBka perynatopa 3afjaeTcs B
napametpe «OTtonneHue\Poton», rucrtepesuc — B
«[JenbTta P oton». Perynatop dyHKUNMOHUPYET B pexumax,
OTNMYHbIX OT «OcTaHOB oTONII».

3.9 YnpaBneHue ABYyXno3numMoHHbIM UM
2-X NO3ULMOHHBIN AUCKpeTHbIN MIM nmeeT OBa NOMOXEHUS: «BKM.» U «BbIKM.». [nsa ynpaBneHus

Takum MIM ncnone3syetcst ogHO AuckpeTHoe BY (pene, ko4, CMMUCTOP).
Mpu ncnonb3oBaHMM 0fHOrO AnCKpeTHoro BY oHo ByaeT nmbo BKMOYEHO, NMMOO BbIKITHOYEHO.

3.10 YnpaBneHue Tpexno3nuymoHHbim UM

Mpubop TPM132M-01 ynpaBnsieT TPEXNO3ULMOHHLIM  WUCMOMHUTENbHBIM  MEXaHU3MOM
(3a4BVKKON) NPV MOMOLLIM CUFHAMOB TPEX TUMOB: «BOMbLLE», KMEHbLLIE», «CTOM».

Cxembl nogknioveHns UM k BY npubopa npeacraenetsl B MNpunoxenun 6. TPM132M-01 moxeT
ynpaBnsTb  TPeXno3uuuoHHelM MM,  nonoxeHue KOTOPOro  BbIMUCASIETCS  npubGopom Mo
matemaTtudeckon mogenu. [Ona Toro, u4Tobbl MatemaTtudeckas mogenb 6Gonee  6nm3ko
COOTBETCTBOBaNa peanbHOCTW, HeOOXOAMMO KaK MOXHO TOYHee 3ajaTb napameTpbl peanbHoro M
(n. 6.13.2.3):

- nosnHoe Bpems xoga MM;

—  Bpems BblGopkM NodTa;

—  MuHumarnbHoe Bpems [MYCK/OCTAHOB;

—  30Ha HEYyBCTBUTEMbLHOCTU.

Mpubop nNO STUM [aHHLIM BbIYMCISET TeKyllee MONoXeHNne 3afBWXKM B NOOON MOMEHT
BpPEMEHW.

Mpn wucnonb3oBaHum [O3 koHTponnep ynpaBnsieT 3adBWKKOW C  MCNOMb30BaHUEM
MaTeMaTU4eCKON MOLENN, CUHXPOHU3NPYS TEKyLLee NONIOKEHMEe OT AaTymKa MOSIOXKEHNS.

MpumeyaHme — HeTouyHOE COOTBETCTBUME MaTeMaTUYECKOW MOLENU W pearnbHOW 3afBUKKW,
MOXeT MPUBECTU K HaKOMMEHWI0 paccornacoBaHus. B pesynbrate 3TOro B KpaWHWUX MOMOXEHUSAX
MOXeT OblTb MoAgaH CWUrHam Ha OTKPbITUE WNW Ha 3akpbiTWe, Korga peanbHas 3afBukKa Yxe
NOMHOCTBIO OTKPbITA UMK 3aKpbiTa. ATO MOXET NOBreYb 3a coboi NonomMKy obopyaoBaHusl, NOITOMY
He [ornycKkaeTcs Mcnonb3oBaHve 3aaBikek 6e3 KoHUeBbIX Bblkmoyatenen. CrneayeT yunTeiBaTbh, YTO
ynpaeneHue 3aBwKKoN 6e3 AaTyvka NONoXeHWs MeHee TOYHO W NPUBOAUT K HAKOMMEHWIO OLIMOKM.
3agaBaTh nNapaMeTpbl MaTeMaTUYecko MOAENW 3afBMXKKM 06A3aTenbHO Aaxe Npy UCnonb3oBaHUM
AaTynKa NnoroXeHus.
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3.11 YnpaBrneHue Hacocamu

Jlornka ynpasneHuna Hacocamu cnegyrouias.

1

2

Hacocbl 1 u 2 BknovaloTcs nonepemMeHHo, Ha Bpemsi t pa6.Hacl u t pa6.Hac2,
COOTBETCTBEHHO.

Mpu aBapun ogHOrO M3 HAaCOCOB ero nocreaylollee BKNoYeHne BrnokupyeTcs, BKoYaeTcs
TONBKO DYHKLMOHUPYIOLLMIA.

Kputepun aBapum Hacoca crnepytolime: eCcnvm C MOMEHTa BKIIOYEHWS MpOLUIo Bpems,
bonbluee tcrapT.Hac, M B TeyeHve 10 cekyHa noapsia OTCYTCTBYeT cwrHan Ha
COOTBETCTBYIOLEM [UCKPETHOM BXOAE, TO KOHTPOMNep CYMTaeT HacoC aBapUHbIM.
BxogHoOM curHan oOT AWCKPEeTHOro Aartuvka AaeneHns obpabaTtbiBaeTcs crneaylowwym
obpasom: nornyeckun «0» — HeT gaBrneHusi (Hacoc He paboTtaeT), 1 — ecTb AaBneHue
(Hacoc paboTaer).

Mpn aBapuy BCex MCMOMb3yeMblX HACOCOB KOHTPOMMEpP MNepexoauT B PexuM «aBapus
HacocoB», rae BblkMYaeT Hacockl 1 n 2, a Takke (Ucn.aBap.Hac= «[]a») aBapuUnHbIi.

ABapus HacocoB cbpackiBaeTCcs MO nepesarpyske 1 Nno HaxaTuto +

B KoHTponnepe peanusoBaHa fOMNOMHUTENbHAA OYHKLMS NEPUOANYECKOTO BKIIOYEHNS BCEX
HacocoB OTOMMEeHWs B NeTHUA nepuos BpemeHW. Bpemsi, Ha koTopoe BkmoyaTcs (B
MMHYTax) Hacochbl, 3agaeTcsi B napameTpe «JleTto Hac.Bp», Mepuoa BknoveHust (B AHSX)
3apaetcsa B napametpe «Jleto Hac.lep.» Hacockl BkntovatoTcs no ovepean. CHavana Ha
3apjaHHoe Bpemsi Hacoc 1, NOTOM Ha 3TO Xe BpeMs Hacoc 2, U notom (B crnyyae ero
MCMOMb30BaHWA) aBapuHbIN.

3.12 ®yHkuua «3awmTa ot neperpesa NBC»

®yHkumMA «3awmta oT neperpesa [BC» npefHasHayeHa ANs  aBapUAHOMO  CHUKEHUS
TemnepaTypbl B KOHType ropsiyero BogocHabxeHust nocpedcTBoM cbpoca ropsyeit BoAbl B
KaHanusauuio. Micnonb3oBaHue AaHHOM (YHKLMM NO3BONSAET peannsoBaTh CriedyoLime onumi:

3almMTa KOHEYHOro nonb3oBaTens oT TepmMmuyeckux Tpaem npu nopye K3P MBC, Bbixoae u3
CTPOSi NPOMEXYTOYHbIX perne, nNubo nponagaHvm nuTaHus koHTponnepa unu K3P (ans
peanusauuyM nocrnegHed u3 nepeyncrieHHbIX (YHKUMA HeobXxoaMMmO  MCronb3oBaHve
HOpMarnbHO OTKPbITOrO KranaHa);

npefoTBpalleHe HenoTpebrneHns Tenna KOHTYpOM B TeyeHue 3afaHHOro BPEMEHU
HenpepbIBHO, 4YTO MoXeT OblTb  00ycrnoBneHo ocobeHHOCTAMM  JoroBopa C
TennocHabxatoLLen opraHnsaumnen.

®PYHKUMA COCTOUT U3 ABYX BMOKOB:

1

Bnok 3awwmTbl ot neperpesa MBC, KoTopbI hyHKUMOHMPYET crieaytowmm obpasom. Ecnn B
nobom n3 pexummoB «Harpes BC», «ABap.Hacoc MBC» TemnepaTypa Trec npeBbiCUT
3HauyeHve Bkn cnue MBC, 1o GyaeT BbigaH curHan Ha knanaH cnuea M'BC go tex nop, noka
Temnepartypa «TrBc» He cTaHeT Huxke Bkn cnue M'BC muHyc Muer.Trec.

Brok 3awmTbl 0T HenoTpebnexus Tenna, PyHKUMOHMPYIOLWMI cnegyowmnm obpasom. Ecnn B
nobom n3 ykasaHHbIx pexumoB K3P BC 3akpbiT B TeyeHue Bpemenu dt Bkn BC, 1o
OyneT BkntoyeH Bbixod cnvea M'BC Ha Bpemsi t Bkn MBC.

Mpu ncnonb3oBaHMn 06oux PyHKUMIN OA4HOBPEMEHHO CUrHan Ha knanaH cnvea BC Bbigaétcs ot

obonx 6rnokoB, 06beANHEHHBIX NO normke <M ».

AkTBauma dyHumMm 3awmTel OoT neperpeBa 'BC npov3sBoamTcs ycTaHOBKOW 3HauveHus «[a» B
napameTp «Cnue MBC».

[na aktuBaumm 6noka 3awmuTbl OT HenoTpebneHus Tenna HeobXxoAMMO YCTAHOBWUTbL 3HaYeHue
napameTtpa «dt Bkn MBC», otnuyHoe ot 0:0:0; 3HayeHue 0:0:0 ykazaHHOro napametpa OnokupyeTt
paboTy gaHHoro 6noka.

[na 6nokupoBkn 6Gnoka 3awmTbl OT neperpeBa [BC HeobxoanmMo yCTaHOBUTL 3HaYeHWe
napametpa «Bkn cnue FBC» 3aBegoMo 6orblue peanbHO BO3MOXHOMO, Hanpumep, 1000.
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3.13 WUHTepdenc cBA3n

B npubope TPM132M-01 yctaHoBneHbl Moaynu uHTepdeiicoB RS-485 u RS-232 ans
opraHmsaumm paboTbl npubopa no craHAapTHbeIM - npotokonam OBEH, nubo ModBus,
npeAoCcTaBnALLMM NOMb30BaTENO0 BO3SMOXHOCTb:

—  mporpammmpoBaTb NpuMbOpP C NEpPCOHANbHOrO KOMMbKOTEPA C MOMOLLLIO MNPOrpaMmbl

KOHdMrypartopa;

—  cuuTbiBaTb U3MepsieMble BEMUYMHBI U3 NpMbopa B KOMMbIOTEP;

—  TupaxupoBaTb KOHUrypauuo n3 ogHoro npubopa B 0AMH UM HECKOMbKO APYTUX.

Yepes nopTtel RS-485 u RS-232 BO3MOXHa nepedaya 3HaAYeHUN KOHMUIypaLMOHHbIX
napamMeTpoB, OMPOC 1 AMCNeTYepusaUms onepaTMBHbIX MapameTpoB.

Mpu paboTe koHTponnepa 4vepe3 noptT RS-232 Ha MK ans obMeHa AaHHbIMU OOSMKHbI ObITh
3agaHbl CeTeBble HaCTPOMKW, COOTBETCTBYHOLLME 3aBOACKMM YCTAHOBKAM CETEBbIX HaCTpoek
KOHTpornnepa:

—  CkopocTb: 115200 6uT/c;

- [nvHa cnoBa AaHHbIX: 8 omT;

—  KoHTponb 4eTHOCTU: OTCYTCTBYET;

—  Agpec: 16.

CeTeBble HaCTPOWKM nopta RS-485 3apatoTcs nonb3oBatenem B nepese
KoHdurypauus\Hactp.RS-485.

3.14 WUHTepdenc cBA3m ¢ npubopom MP1

Mopaynb paclmMpeHusi BbIXOAHbLIX YCTPOMCTB MpeAHa3HayeH [Ansi yBENUYEeHUs! KONMU4YecTBa
BbIXOAHbIX YCTPONCTB npubopa TPM132M-01.

Cxema nopgkntoveHusi mogyns MP1 k npubéopy TPM132M-01 npepctaBneHa B MNpunoxexHun b.
Mcnonb3oeaHne MP1 onpegeneHo 3awwmTon moandukaumein — 01 n obssatenbHo.

Mogynb paclwmpeHusi JormkeH ObITb NOAKMIOYEH K npubopy Ha atane akcnnyaTauuu. [pu
KOHMrypmpoBaHuu npubopa noaknoyate MP1 He obsizaTensHo.

3.15 WUHTepdpenc ceasm DBGU

WHTepdennic DBGU npepHa3HaveH Ans o6HOBNEHNS NMPOLUMBKM KOHTPOMMepa Ha HOBYKO BEPCUIO
nnBo NPOLLUMBKM HOBOW MoAMdMKaLMK, COOTBETCTBYIOLLEN APYFOMY anropuTMy ynpaBneHus.

Onsa coeamHeHus c MK Heobxogumo ucnonb3oBaTb CrieumanbHy0 NnaTty-nepexofHuk, a Takke
kabenb KC1, nnbo KC2, coeamHsiowmin nnaty-nepexogHuk ¢ noptom RS-232 MK (Hanpsmyto, nnbo
yepes agantep USB/RS-232). Kabenb KC2 u nnata-nepexogHuk BxogaT B «Komnnekt pgns
o6HoBneHus npowrskn TPM133M» 1 npuobpeTatoTcs oTAeNbHO.

BHumaHme!

1 [NopT npeAHasHayeH UCKMIOYNTENBLHO AN CepBUCHLIX Lienen. 3anpellaeTcs noaknoyaTb K
Hemy ntobble yCTpPOCTBa Ha aTane Hanagky 1 aKcrnyaTaumu, 3a UCKNoYeHeM nnatbl Ans
0BHOBMNEHNS NPOLLMBKM NPU HEOBXOAUMOCTU BbINONHEHNS OBHOBMNEHNS NPOLLMBKU.

2 [pw obHOBNEHUM NpoLIMBKY Bpems ByaeT cOpoLLeHo, 1 ero HeobxoAMMO NepeycTaHoBUTb.

3 Tllpu o6GHOBMEHWM NPOLUMBKM 3HAYEHUS BCEX KOHUrypauMoHHbIX MapameTpoB OyayTt
cHpoLUEHbI.

4  Tlocne OOHOBMEHMS MNpPOWMBKM  HeoBXoAuMO  BbINONMHWTE cbpoc EEPROM  nu
CKOHUrypmpoBaTtb Npnbop 3aHOBO.

5  3HauyeHus napameTpoB, COXpaHEHHbIE NMPOrpaMMOV TUPXUPOBAHUS U3 CTApOW NPOLUMBKMU,
3anucaTtb (NepeHecTn) B HOBYIO MNPOLIMBKY OyaeT HeBo3MoxHo. lpu HeobxoaumocTu
MCNONb30BaHNS 3HAYeHW MapamMeTpoB M3 CTapoW MPOLUMBKWM, HEOBXOAUMO COXPaHUTb
MPEXHIO KOHpUrypaLmio Npy NOMOLLM NPOrpamMmMbl TUPaXMPOBaHNS 3aHOBO.
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3 YcTpoucTBo u paboTta npubopa

3.16 dyHKUMOHanbHasa cxema

3.16.1 OnucaHue (pyHKLNOHANbLHOMN CXeMbl

B npubope nmeeTca OBa He3aBUCUMbIX KOHTypa ynpasnenus: koHTyp LIO u kontyp BC.

dyHKUMOHanbHaa cxema npubopa npuseaeHa Ha pucyHke 3.8.
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3 YcTpoucTBo u paboTta npubopa

B coctas cuctembl BXxoguT cnegywulee oGopy,qoaaHme:

LUMPKYNAUMOHHbIE Hacockl 1 u 2 koHTypoB [BC wu oTonneHusi, BkhouaroLLmecs
nonepeMeHHo;

aBapuiHble Hacocbl KoHTypoB BC u oTonneHws, Bkrovalowmecs npu aBapum oboux
HacocoB 1 u 2;

K3P TtennoobmeHHuka koHTypa BC, ynpaBnsiembli ABYMSI AMCKPETHbIMW, NGO OOHUM
aHarnoroBbIM CUrHanom;

K3P TennoobmMeHHWKa KOHTypa OTOMMEHWsl, ynpaBrsieMbli ABYMsi AMCKPETHbIMW, NGO
OHVM aHanoroBbIM CUrHaroMm;

Hacoc MOANWUTKM KOHTypa OTOMNMEHWS, OCYLLECTBMSAIOWMA [AONWB TEMNOHOCUTENSA Mnpu
CHVXXEHUW AABIEHNS B KOHTYPE OTOMNIEHWS;

KrnanaH crnvea (4OoMNonHUTENbHO), OCYLLECTBASALMI cOpoc obpaTHOM BoAbl NpY YCNOBUM ee
neperpesa;

nepeknoyaTens nepesofa KOHTypa OTOMMEHUS B HOYHOW PEXUM C U3MEHEHWEM YCTaBKU
TemnepaTtypbl OTONNEHUS;

nepeknoyaTens nepesoaa KOHTypa OTOMNMEHNS B NIETHUIA PEXNM,;

cMCTEMa aBapUMHOWM CuUrHanusauuu: He OTKIoYaemas (namna) u oTknoyaemasi (PeByH),
KHOMKa OTKMIOYEHUst aBapuinHON CUrHanu3auuu;

aHarnoroBble AaT4MKuU: TeMnepaTypbl HapYXXHOrO BO3Ayxa, TemnepaTypbl NpsMOA BOAbI,
TemnepaTtypbl obpaTHow Boabl, TemnepaTtypbl [BC, TemnepaTypbl B KOHType OTOMMEHMWs,
Aatunkm nonoxenus K3P MBC n LIO, patunk gaBneHusi B koHType LIO;

OncKpeTHble gatynku aasnexusi B koHType BC u LIO, nubo nepenaga AaBneHus Ha
COOTBETCTBYHOLLEV HACOCHOW rpynne.

MpumMeyaHune — B 3aBMCMMOCTM OT KOMMNIIEKTALMKN YCTAHOBKW, HEKOTOpoe obopyaoBaHne MoxeT
oTcyTcTBOBaTh (CM. MpunoxeHune K).

3.16.2 ®PyHKUMMK, BbiNOJNHAEMbIe Npubopom B cucteme otonneHusa n NMBC

C nomoublo 3anoxeHHblx B npubop TPM132M-01 anropvTMOB BbIMOMHSAIOTCA creayoLlime

DyHKLMK:

nopaepXaHne TeMnepaTtypbl B KOHType OTOMMEHUs, 3aAaHHON MO rpadomKy OTHOCUTENbBHO
TemnepaTypbl HapY>XHOro Bo3ayxa Nnbo nNpsmon Boabl;

nopaepXxaHue TemnepaTtypbl B KOHTYpe ropsiyero BOAOCHabXeHuWs;

nonepemMeHHoe ynpasneHue Hacocamu 1 u 2 koHTypa NBC v otonneHus;

yrnpaBreHne HacoCoM MOAMUTKN KOHTYpa OTOMMEHUS;

KOHTpOb 06pbIBa N KOPOTKOrO 3aMblKaHWSA aHaNoroBbIX 4aTYUKOB;

KOHTpOMb ucnpaeHocTy Hacocos BC v otonnexus;

OrokMpoBKa BKNOYEHMS HencnpaBHbix HacocoB MBC u oTonneHus;

BKIMOYeHWe aBapuiHoro Hacoca 'BC v otonnexuns npu aBapumn obonx pabounx Hacocos;
AononHuTensHoe ynpasrneHne cnveoM BC npu npeBbilleHWM TemnepaTtypbl B KOHType
BC, nnbo HaxoxaeHun knanaHa BC B 3aKpbITOM COCTOSIHUM HEMPEpbIBHO B TeYeHue
3aaHHOro BPEMEHU;

aBTOMaTW4eckoe NnepeknioyeHne pexnumos paboTel Npubopa, B YaCTHOCTM, NepeknioyeHne
obopyAoBaHUs C 3UMHEro pexuma paboTbl Ha NEeTHUN;

MECTHOe W [AWUCTaHUMOHHOe (Y4epe3 WHTepdelnc) PpyyHoe YyrpaBrieHne BbIXOAHBbIMU
ycTporcTBamu npubopa (Tonbko B pexume «OcTaHOBY);

OpMMPOBaHNE aBapuiHbIX CUrHaNoB: OTKMOYaemoro (peByH) W He OTKIYaeMoro
(namna);

py4Hoe nMbo aBTOMaTUYECKoe NepPEKIoYEHNe B HOYHON PEXNM;

nepegava B cetb RS-232 nnb6o RS-485 no 3anpocy MacTepa ceTu 3HauYeHui onepaTuBHbIX
N KOHUrypaumoHHbIX napameTpoB no npotokonam OBEH, nu6o ModBus.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4 Pexunmbl pabotbl npubopa B cucteme LIO u 'BC

®yHKuMoOHanbHO npubop pasgeneH Ha ABa KoHTypa, ynpasnsiowmx MBC n LUO. Kaxapin u3
KOHTYPOB (pyHKUMOHMPYET He3daBucumo. [Npu pabote B coctaBe cuctembl npubop TPM132M-01 c
NMOMOLLbI0 BXOAHBIX AATUYMKOB KOHTponwupyeT: Temnepatypy MBC (ans koHTypa BC), Temnepatypy
HapyxHoro Bo3sayxa (TH), npsimoi Bogbl (Tnpsim), obpaTHow BoAabl (To6), TemnepaTypy B KOHType
OTONMEHWsl, AaBreHne B KOHTYpe OTOMNseHUs! (AN KOHTypa OTOMNSeHus).

OpHoBpeMeHHO Npubop MPOM3BOAWT OMPOC MOAKMIOYEHHBbIX K ero Bxodam C4-C8 AuckpeTHbIX
[aTYMKoOB, KOHTPONMpYIOLMX paboTy OCHOBHOro obopyaoBaHus cucTembl (cM. n. 3.4). [pwu
obHapyxeHun HeucnpaBHOCTU Mpubop opMupyeT aBapwuiiHbIi CUrHam W BbIBOOAWUT Ha MHAWKATOP
coobLeHve 06 aBapum.

Mo pesynbTataMm onpoca aHanoroBbiX W AUCKPeTHbIX AdaTtymkoB TPM132M-01 ynpasnser
paboToit koHTypos LIO n MBC.

Mporpamma paboTsl npubopa TPM132M co3zgaHa coBMeCTHO ¢ komnaHven OO0 «TennoHuka-M»*,

Mpu paboTe Bo BCex pexumax yuuTblBaloTCs criegytowmne obLime npuHLmnbI:

— MoKa3aHus [aTyMKOB Ha 3KpaHax MNpMBOAATCA C Y4YEeTOM MNapamMeTpoB KOPPEKUMM,
pacnonoxeHHbix B AepeBe «O6wee\CaBHaknAHBX»;

—  noruka ob6paboTku OUCKPETHBIX BXOOHbLIX CUrHaNoB 3afaeTcs Nnonb3oBaTeneM B napameTpe
«Jlornka [Ouckp.Bx» aOng «kaxgoro u3 BXodoB oTaenbHo.  KoHTponnep  Moxet
BOCTPUHUMATb BXOOHOW CUrHam «1» Kak NorMyeckyto eauHuy, nubo kak norndeckuin «0x».
[Onsa atoro B COOTBETCTBYylOLlEM OMTe ykazaHHOro napameTrpa Heob6XoAMMO YCTaHOBUTb
3HayeHne «0», NMbo «1», cooTBETCTBEHHO. [INs NMpoCTOTbl MOHUMAaHWUSA B TEKCTE MPUHATO
o6o3HayaTb NOMMYECKUn BXOOQHOW CurHam, a He dumandeckuin. To ecTb Hagnucb «C2=1»
cnepgyeT BOCMpUHMMAThL Tak: Ha Bxoge C2 MMeeTcsi curHan fiorm4eckon eamHnLbI.
BHumaHue! Mpu ownboyHom 3apaHum napametpa «Jloruka Auckp.Bx» cuctema bynet
BOCMPWHNMATb COOTBETCTBYIOLLUMIA AUCKPETHBIA BXOAHOW CUrHan no obpaTHOW noruke, 4to
npuBeaeT K HenpasBuIibHOW paboTe cucTembl.

—  noruka nepexofga Mexzay pexuMamy B BbIXOAHbIE AHW KPYrMOCYTOYHO WAEHTUYHA FNoruke
nepexoAa Mexay pexvmMamv B HOYHOe BpeMs.

B Ttabnuuax 4.1 n 4.2 npeactaBneHbl pexumbl paboTbl koHTypoB BC u oTtonnexus,
COOTBETCTBEHHO, Npnbopa TPM132M-01.

Ta6bnuua 4.1 — Pexumbl pa6oTbl KoHTypa F'BC npuGopa

YcnoBHoe

Ne HasBaHue pexuma paboThbl KommeHTapumn
o0603Ha4YeHue

1 OCTAHOB OctaHoB BC o
rBC Mpubop He ynpaBnsieT cMcTemMon

2 HarpeB 'BC PerynuposaHune
TemnepaTtypbl ropsiyeit Bogpl | Pabouuii pexxum - npubop 3anyLueH
(ocHOBHOW pexnm)

3 ABapus Trec ABapus gatyunka
Temnepatypbl [BC

4 ABap.Hococ ABapus Bcex ABapuiiHble pexuMbl
rBC 3a4encTBoBaHHbIX HACOCOB
KoHTypa 'BC
5 AHP I'BC ABToOHacTpoika M-

Pexum aBToHacTporiku (AHP)

perynaTopa koHTypa BC

* _ 000 «Tennoxuka-Ms, Ten.: (495) 544-83-62; e-mail: teplonika@yandex.ru .
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

Ta6bnuua 4.2 — Pexxumbl pa6oTbl koHTypa LIO npubopa

YcnoBHoe .
Ne HasBaHue pexxuma pa6oTbl KommeHTapuin
ob6o3HayeHue
1 OCTAHOB OcTaHoB cUCTEMbI o
Mpnbop He ynpaBnseT cuctemoi
oTonn oTOoMNeHns
2 HarpeB otonn | PerynupoBaHue
TemnepaTtypbl KOHTypa
oTomnMeHnst (OCHOBHOM
PEeXMM)
3 Houb oTonn Perynuposanne
TemnepaTypbl KOHTypa
OTOMNEHNS C NOHWKEHHON Paboune pexwumbl - npubop 3anyLueH
yCTaBKOW (HOYHOWN pexum)
4 O6patH.OTonn | PerynuposaHue
TemnepaTtypbl obpaTHow
BOAbI
5 Neto otonn OTkntoYeHve oTonseHus B
neTHeM pexvmMe
6 ABap.[laTy.OT | ABapwus A4aTYMKOB KOHTYypa
on oTonneHms
7 ABap.HococO | Asapus Bcex ABapuiiHble peXxumMbl
oTton 3a4eNCTBOBaHHbIX HACOCOB
KOHTYpa oTonnexusi
8 AHP otonn AsToHacTtpovika MA-

perynatopa KoHTypa
oTONNEeHNs!

Pexum aBToHacTporikmn (AHP)

MP1,

4.1 Pexumbl koHTypa 'BC

4.1.1 Pexunm «OctaHoB N'BC»

Pexum npegHasHayeH ons:
KOHUryprpoBaHusa npubopa;
NpoBeAeHNA PEMOHTHBIX U MYCKO-HanagoyHbIx pabor;

aBapuMHOro OCTaHOBa cUCTeMbl (KOrga nWTaHWe KOHTponnepa nponano Ha Bpems,
bonbluee 3agaHHoOro B napameTpe «O6wwee\Bpems ocT.»).

B aTom pexwvme npubop aBTOoMaTU4ecku He ynpaenseT koHTypom MBC.

4.1.1.1 ®PyHKUUU, BbINOJIHAEMbIE NMPU BXOAE B PEXUM

Mpwu

BXOZI€ B PEXMM:
NOSIBNAETCSH BO3MOXHOCTb PEAAKTUPOBAHMUSI BCEX KOH(DUIYPaLIMOHHbLIX MapamMeTpoB;

oTkntoyaroTea Hacockl 1, 2 1 aBapuvitHbIi koHTypa BC;
3akpbiBaeTca K3P koHTypa BC;
nameHsietcsa nHgukaumsa Ha KK (cm. n. 4.1.1.3);

YCTPONCTBA aBapUMHOWM CUrHanM3aumun: naMmna v peByH BKITHOYEHbI.

4.1.1.2 ®yHKuMK, fOCcTyNHbIE B pexume «OctaHoB MBC»

B pexvme AOCTyMNHbI cneayoLme gyHKUU:
a) HenocpencTeeHHoe ynpaBneHne 3HaueHUsIMU BbIXOLHOMO CUrHana Ha Bcex BbIXOAax, B T.u.,

AN NpoBeEpPKU

paboTocnocobHoCTH

34

npubopa,

nnéo npaMoe ynpasneHue BHELWHUM




4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

obopyaoBaHueMm, NOAKMIYEHHBIM K Npubopy. Ha kaxaoM BbIxode KOHTpornepa MOXHO YCTaHOBWUTb
n3meHeHvem napametpa «Kondurypaumsa\BY\Coct.BY{N}» 3HauveHue BbixogHoro curHana (0...1).
Ecnn cooTtBeTcTBYylOWMIA BbIXO[ — OuckpemHbil (pene), To «O0» O6ygeT coOTBETCTBOBATbL
BbIKMo4eHHOMY BY, «1» BkmioveHHomy BY, npu 3aganum 3HauveHuss 0<CocTt.BY{N}<1 koHTponnep
BblacT Ha cooTtBeTcTByloWweM Bbixoge LUWM-curban ¢ nepuogom «KoHdpurypaumus\BY\MNepuopg
LUAM BY{N}» u gnutencHocTbio He MeHee «KoHdurypauma\BY\Mun.Umn.LUUM BY{N}». lpu
ynpaBneHun aHano2oebiM BY KOHTponnep BblAacT aHanoroBblii CUrHan 3afaHHoro YPOBHS.

Ona wnsmeHeHnss coctosHus BY MP1 cnepyeT oTpegaktupoBaTb 3HayeHWe napameTpa
«KoHdurypauuma\BY MP1». Tun BbixomoB MP1 Bcerga guckpetHbii, LUMM Ha MP1 otcytctyer,
No3TOMY BbIXOAHOW CUrHan Ha kaxaoM u3 BY MP1 moxeT npyHumaTh BCero 2 3HayeHus: «0» n «1».

MapameTp npu pepakTpoBaHum otobpaxaeTcsi B GMHapHOM BuAae, U NeBbIN (CTapLumin) paspsig
cootBeTcTBYeT BY1 MP1, npaBbivi (Mnaawun) paspsg — BY8 MP1.

BHumaHue! Mpu ncnonb3oBaHuy 3TOr0 pexuma Ha obbekTe Bblgada HEKOPPEKTHbIX CUrHanoB
ynpasneHns Ha obopynosaHue NBC 1 oTonneHns MoxeT BbiBECTM 060pyAOBaHNe n3 cTpos!

6) PyyHoe ynpaBneHue 3agswxkon BC gnsa npoBepku paboTocrnocobHOCTM 06opyaoBaHus,
nMbo OCYLLUECTBMEHNA PEeMOHTHO-HaNaAouHblx _paboT. [ns pyyHOro ynpaBMneHUs MOLLHOCTbIO

Heobxoaumo BbIOpaTh CTpenkamm nnm . Ha knaBuaType npubopa akpaH 2 (cm. n. 4.1.1.3),

3aTeM crnegyet HaxXaTb KOMOMHaLMIO KHOMOK + Ons BbIxoga u3 pexuma py4HOro

ynpasreHua 3aasmXxkamu Heobxoaumo HaxaTb KHOMKY
Bxopa/Bbixon B noapexmmMm noareep>xaaeTca 3ByKOBbIM CUrHariom.

BHumaHue!

1 Tlepep ncnonb3oBaHWeM [AHHOTO MoApPeXuMa Heo6XOAMMO NOMHOCTBI0 HACTPOMTL NpUdop,
B 4aCTHOCTM, 3adaTb 3HAYeHMEe YPOBHSA CUrHamna C [Aatyuka MOMOXeHWUs 3adBUXKK,
COOTBETCTBYHOLLEE MOJNTHOCTLIO OTKPLITOMY M MOMHOCTBIO 3akpbiToMy nonoxeHusm K3P (B
nonyasTomatudeckom pexume (cm. n. 4.1.1.3), nubo BpyyHyl, 3agaB 3HaYeHve
napameTpoB Rmin K3P 'BC, Rmax K3P I'BC);

2 Tlpu Bxoge B pexum py4dHoro ynpasneHuss K3P koHTpomnnep BkmoyaeT Hacoc. Ecnu
TeKyllee COCTOSIHME MOAKMIOYEHHOro K npubopy obopyaoBaHusi He [OMycKaeT Takoro
BKIHOYEHMWS, OHO MOXET BbINTU 13 cTpos!

3 Banyck npubopa (nepexof B pexum, OTNM4YHbIN OT «OcCTaHOB») GrOKMpyeTCcs Ha BpeMms,
noKa akTUBEH PEXWNM PYyYHOTO ynpaBeHus.

B) lNonyaBTomMaTndeckoe 3agaHve napameTpoB Aartivka rnorioxerns K3P MBC — onpegerneHve BXOOHOO

cvrHana ot N3, cooTBETCTBYHOLLIENO MOMHOCTLIO 3aKPLITOMY M MOSTHOCTBIO OTKPLITOMY COCTOSIHMIO K3P.

BHumaHue!

1 T[lepen BxOOOM B AaHHbIA peXum HEOOXOAMMO 3afaTb TUM AaTyuKa MOMOXEHWUS 3aABUXK/
(3HaveHve napameTtpa «KoHdurypaums\AHanorosble Bx.\Tun partumka 6»), a Takke
dmanyeckn nogknounTb K koHTpornepy K3P u aatumnk nonoxenus K3P. Wcnonb3oBaHne
[aHHOTo pexrMa pekoMeHayeTcsl HeNocpeACTBEHHO Ha 0ObEKTe nepep 3anycKoM CUCTEMbI;

2  3anpelyaeTcs 3agaBaTh B Ka4eCTBE rPaHNYHbIX MOMNOXEHNS YaCTUYHO OTKPbLITOWN 3a[BVDKKU.

0Ons Bxoda B pexum nosilyaBTOMaTnU4eCKoro 3agaHuna napamMeTpoB JaTyuKa MNONOXEeHUA K3P

HeobxoauMo BbIGpaTb CTpenkamu . unm . Ha KraBuaType npubopa, OpPUEHTUPYSiCb MO

nHankaumm Ha XKKW (cm. n. 4.1.1.3), akpaH 3 nnbo 4, HaxaTb KOMOUHALMIO KHOMOK "
3a4aTb NOMOXeHWe MONHOCTbI0 OTKPBITOM M MOMHOCTBIO 3aKpbiToW 3aaBwxku (cm. n. 4.1.1.3). Ecnn
pa3fgagyTca 3 KOPOTKMX 3BYKOBbLIX CUrHana, To BXOA B A@HHbIN peXnum HeBO3MOXeH. Bxoa B AaHHLIN
pexuvm 6ygeT 3abnoknpoBaH npu:

—  Henopkmo4YeHHOM UM HenpaBuIIbHO HACTPOEHHOM AATHUKE MOMOXEHUS;

—  Hanuuum aHaroroBoOro BbIXOAa AN ynpasreHus cooTBeTcTByowmm K3P;

—  3akpbiBatowerica 3aasmxkke MBC.

r) OGHoOBNEHME NHOUKALMM Ha SKpaHaXx.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4.1.1.3 Unamkaums B pexume «OctaHoB NBC»

Mpu dyHKUMOHMPOBaHUN KoHTponnepa B pexume «OctaHoB BC» Ha XKW obGHoBnsetcs
VHAMKaUWS, OTpaxaroLlas Npoucxoasilime npoLeccsl.

SkpaH 0

e XXXX = nokasaHus  Aatika |1 e @~ e rlsleoe (TR D
TemnepaTypbl BC (ecrm AaTuMk MOOKMOYMEH WM | — T~
ucnpaBeH), NGO TEKCTOBOE COOOLLEHNE 06 OLIMOKE | #% 74| = | 4| & AR AR A
uaMepeHus (cm. n. 7.2, Tabnuua 7.3); ' - - -

YY.YY =ycraBka B koHType BC.

AkpaH 1

Fae 13:00 — Tekyllee 3HayeHWe BPeMeHW B Bl Olelrla e {lal
dopmaTe 4YaCbl:MUHYTbl, CKOPPEKTUPOBAHHOE C |+t b
YYETOM Nepexoaa Ha fieTHee/3uMHee BpeMmst. Ao R RED R s e

13.05.08 — laTa B hopmaTe Y4.MM.IT.

AKpaH 2

Foe XXX = Ttekywee nonoxenne K3P MBC Lo {1 e | 2w o3l e C

(n3mepeHHoe nnbo pacyeTHoe B %).

[Mpu HaxaTun coyeTaHuUsi KHOMOK +

KOHTPOIMep NepexoauT B PEXNM PYYHOro yrnpasneHus nornoxeHvem 3aasuxku MBC:
a) 6rokvpyloTCa BCe OCTanbHbIe 3KPaHbl, KPOME BTOPOTO;
6) BkntovaeTcst Hacoc 1 MBC;

B) NPU HaXaTuUu KHOMKU KOHTpOMMep BblaaeT CUrHanm Ha OTKpbITUE 3aABWXKM (B cryyae,
€Cnn 3afBWKKa aHaroroBasi — MNMaBHO YBENWYMBAETCSH 3HAYEHME BbIXOOQHOrO CUrHana; B cryyae
Hanmuuus 3agBuKKK, ynpasnsiemol asyms BY, ©Gyaet BknioyeH cooTBeTcTBylOWMA BY Ha Bpewms

HaxaTusi kHonkw). Mpu HaxaTum @ KOHTPOIEP BbIAACT CUTHAN Ha 3aKPbITUE 3aBUKKU.

r) NpU HaXaTun KHOMKM OyaeT ocylecTBMNeH BbIXOA M3 MOAPEXMMA PYYHOro ynpaBneHus
K3P I'BC. MNocne Bbixoga u3 nogpexuma OyaeT ocyuwiectBrneHo 3akpbitve K3P MBC. Ha Bpewms
sakpbiTna K3P BC OygeT 3anpelyiéH 3anyck KOHTponnepa, a Takke BXO4 B PEXVWM PYy4YHOro
ynpasreHus U nonyasToMaTuyeckoro 3agaHus napametpos K3P MBC.

AkpaH 3
[Ae Xx.XX = MokasaHusl AaTyvka MNOMNOoXeHWs i1 Oelrla B
K3P BC (ecnu paTyvk NOAKMIOYEH M UCMpPaBEH), A E RPN R LYIEY ; |
w I e e R T Y AR AV AV
LAY LR 1 B

W OL ()

nmbéo  TekctoBoe  coobuieHve 06  owmbke
N3MEpPEHMSI.

Mpyn Haxatum  KHOMOK + OyOeT ocCyllecTBMeH BXO4 B MOAPEXUM
nonyasToMaTU4YeCcKoro 3agaHus napameTpos daTunka nonoxerus K3P MBC.

Mpu Bxoge byayT 3abnoknpoBaHbl BCE OCTarnbHble 3KpaHbl, KDOME TPETLErO.

Bxopn B nogpexum 6yaet 3abrnokMpoBaH:

a) B criyyae owwnbku namepeHust gatyuka nonoxenus K3P MBC;

6) npy Hann4um aHanoroeoro ynpasneHust BC (To ecTb ecnu TN BbIXoAa 2 = aHanoroBbIl);

B) Ha BpeMms, NMoka 3akpbiBaeTcs 3aaswxkka 'BC.

B nogpexume AOCTynHbI cnegytowmne yHKLUK:

a) Npu HaxaTum OyaeT BKMoYeH Bbixoa OTKpbITUS K3P Ha BpeMsi HakaTusl KHOMKMK;
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

6) npu HaxaTum GyneT BKMoYeH BbIxog 3akpbiTs K3P Ha Bpemsi HaxaTusi KHOMK;
B) NpW HaXxaTumn E n3MepeHHoe 3HayeHue byaet 3anucaHo B napameTp «Rmin K3P MBC»;

r) Npu HaxaTtum @: KOHTpONnep OCyLlecTBUT BbIXo4 M3 nogpexuma. [locne Bbixoga u3
nogpexvma 6ynet ocywecteneHo 3akpbitue K3P BC. Ha Bpemsi 3akpbitss K3P BC 6yget
3anpelléH  3anyck KOHTponmnepa, a Takke BXO4 B PEXUM pY4YHOro yrpaBneHust U
nonyaeToMaTuyeckoro 3aganus napameTtpos K3P 'BC.

SKpaH 4
[Ae XX.XX = nokasaHus gaTtyvka MNoNoXeHus anz= [Helv alblole e
K3P I'BC (ecnu patyvk NOAKMIOYEH WU WUCMpPaBEH), el | :
- vILY)
s

i o

nmMbo  TekctoBoe  coobuleHne 06  owwunbke
N3MepeHus.

Mpyn HaxaTum  KHOMOK + OyOoeT OcCyllecTBMEH BXO4 B MOAPEXUM
noryaBToMaTU4YeCcKoro 3ajaHusa napaMeTpoB AaTunka nonoxerns K3P MBC.

Mpwu Bxoge 6yayT 3abnoknpoBaHbl BCe ocTarnbHble 3KpaHbl, KPOMe YeTBEpPTOro.

Bxop B nogpexum 6yneT 3abrnokupoBaH:

a) B cnyyae owmbkn n3mepeHns aatumka nonoxernms K3P MBC;

6) Nnpu Hanu4un aHanorosoro ynpasnexuns MBC (To ecTb ecnu TN BbIXOA4A 2 = aHanorosbIn);

B) Ha BpeMs, Noka 3akpbiBaeTcs 3agsmukka BC.

B nogpexume OOCTYNHbI criegytoLiye QyHKUWK:
a) Npu HaxaTuu ‘ GyaeT BKMOYEH BbIxod OTKpbITUSt KBP Ha Bpemsi HaxxaTusi KHOMKY;

6) npn HaxaTum OyaeT BKMoYeH BbixoA 3akpbiTnsi K3P Ha Bpemsl HaxaTusi KHOMKu;

B) MPMW HaxaTum EwsmepeHHoe 3HayeHve ByaeT 3anucaHo B napameTp «Rmax K3P MBCx»;

r) nNpy HaxaTtum @ KOHTpOMnNep OCYLEeCTBUT BbIXOA M3 noapexuma. ocne Bbixoga w3
nogpexvma 6ynet ocywecterneHo 3akpbitue K3P BC. Ha Bpewmsi 3akpbitus K3P BC Gyger
3anpeléH 3amyck KOHTpomnsiepa, a Takke BXOA4 B PEXMM pYYHOro  ynpaefneHus u
nonyaesToMaTnyeckoro 3agaHusi napameTtpos K3P 'BC.

4.1.2 Pexum «Harpes 'BC»

B atom pexume npubop ynpaensetr K3P BC, ocywectBnas perynvpoBaHue TemnepaTtypbl
ropsyero BOAOCHabXeHus.

4.1.2.1 ®YHKUMMK, BbINOJNHAEMbIE NMPU BXOAE B PEXUM

Mpu BXoAE B pexum:

- BKntoyaeTcs Hacoc BC;

- nameHsietcsa nHgukaumsa Ha KK (cm. n. 4.2.5);

—  YCTPOWCTBa aBapUMHOW CUrHanu3auuu: fiamna M peByH — MO YMOIYaHWUKO BbIKMOYEHbI, U
6yayT BKIOYEHbI B Cry4Yae BO3HWKHOBEHWS aBapynHOM cuTyaumm (cm. n. 7.2).

4.1.2.2 ®yHKuMK, pocTynHble B pexume «Harpes MBC»

B pexxume gocTynHbel cnegyowne yHKUMK:
a) koHTponnep ynpasnsieT 3agswxkon MBC, nopgaepxwuBas Temnepatypy BC oTHocuTENnbHO
ycTaBku «YcTaBk Trec»;
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

6) pyyHoe ynpaBneHue 3agswkkoi BC. [ns pyyHOro ynpaBneHWst MOLLHOCTbIO Heobxoammo
BbIGpaTh cTpenkamm unm Ha knaBuaType npubopa akpaH 3 (cm. n. 4.1.2.3), 3aTem cneayet

HakaTb KOMOMHAUMIO KHOMOK + E ,ul'lﬂ BbiIXO4a W3 peXuma pydyHOro ynpasrieHUsa

3afBWXKaMMn HeobXxoauMo HaxaTb KHOMKY @

Bxoa/Bbixoa B pexum NoATBEPKAAETCS! 3BYKOBbIM CUrHaINOM.

B) aBTOMaTU4eckoe MepekKnioyeHne HacocoB 1,2; pyyHoe mnepeknioyeHne HacocoB 1, 2,
aBapUHbIN.

r) O6HOBNEHME MHONKALMM HA SKpaHaXx.

4.1.2.3 Unamkaums B pexume «Harpes MBC»

Mpu dyHKUMOHUPOBaHUM KOHTponnepa B pexume «HarpeB BC» Ha XKW o6bHoBnsietcs
VHAMKaLUMSA, OTpaxaroLas npovcxoasiime npoLeccs.

SkpaH 0

Fne XX. XX = nokasaHusi nartyvka
TemnepaTypsl IBC. s “)” e

YY.YY - YcraBka Trac. [ ]A] =R IRAEY

-
-
i
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i
H

[~ 10}

AkpaH 1
Fne 13:00 — Tekylwlee 3HayeHWe BpPEMEHW B | i
dopmaTe 4Yacbl:MWHYTbI, CKOPPEKTMPOBAHHOE C
y4eTOM nepexofa Ha neTHee/3uMHee Bpemsi.
13.05.08 — JaTa B hopmaTe Y4.MM.IT.

SkpaH 2
Ha HwkHell CTpoke KOHTpoOMnnep BbIBOAWUT |L
TeKcToBOe 00O3HaYeHWe BKIIOYEHHOr0 B TEKyLLUN
MOMeHT Hacoca: «Hacoc 1», «Hacoc 2», |1 &

«ABapuiiHbI». Mpy HaxaTun + oypet

OCYLLIeCTBIIEHO MEPEKNoYeHe Ha CreayloLWwmin U3 cnucka Hacoc. ABapuiiHbI Hacoc U3 cnvcka oyaet
uckntodeH npu «Mcn.Asap.Hac»= «HET». [Npu BbiGOpe aBapuitHOro Hacoca aBTOMaTU4eckoe
nepeknioYeHne HacocoB OyaeT 3abnokMpoBaHO; Ansi BO3BpaTa K aBTOMATUYECKOMY BKIHYEHUIO
HacocoB 1, 2 Heobxoammo BbIGpaTh «Hacoc 1» Nnbo «Hacoc 2».

M3meHeHne Hacoca noaTBepxaaeTcsi 3ByKOBbIM CUrHarNoOM.
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AkpaH 3
Foe xxx = Tekywee nonoxeHne K3P IBC |7 = Himlr lolels risc
(n3mepeHHoe nMbo pacyeTHoe B %). - A M I Rl

[Mpn HaxaTum coyeTaHus KHOMOK +

KOHTPOIep NepexoauT B PEXNM PYYHOro yrnpaBneHusl nonoxeHvem 3aasuxkun MBC:

a) BnokMpyloTcs BCe ocTarnbHble 3KpaHbl, KPOMe BTOPOro;

6) pabota perynsitopa 'BC 6ynet 6rnokvpoBaHa, Ha Bbixoge ynpasneHuns K3P 6yaet 3agaHHoe
nonb3oBaTenemM 3HavyeHue;

TRV IR

EAN AR

6) Npu HaxaTUn KHOMKW KOHTpOMnNep BbIAAET CUrHan Ha OTKPbITME 3aABWxXKM (B crnydvae,
ecnv 3afBuKKa aHaroroBasi — NNaBHO YBENWYMBAETCSl 3HAYeHWe BbIXOAHOIO CWrHana; B cryvae
Hanuuns 3agBuXKKK, ynpasnsemon asyms BY, Oyaet BknioyeH cooTBeTCcTBylOWMA BY Ha Bpems

HaXaTtuna KHOI'IKI/I). I'Ipvl HaXaTtumn . KOHTpONNep BblAaCT CUrHaN Ha 3akpbiTue 3a4BUXKKN.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

B) MpW HaXaTum KHOMKN @ OyaeT ocyLLEeCTBIEH BbIXOA U3 pexumMa pyqHoro yrnpaeneHus K3P MBC.

OkpaH 4

Ha HwmwKHEN CTpoKe KOHTpoOnnep BbIBOAUT Mlalriplslsl TED
COCTOSIHME MCMPABHOCTU CUCTEMBI: fo L M Rl .

a) «ABapusi datuska [non» — npu aBapuu Do raedsas woneasHs

AaTyvka nonoxeHusi. ABapusi Aatumka NONOXeHWs
He BbIBOAWUTCH B Criyyae, eCnv OH He WCMOonb3ylTcsa B cucteme (yctaHoBrieH Tun gatyvka 6 «HET
OATUYNKA»);

6) «Hacoc 1 aBap» — npu aBapun Hacoca 1 (kputepum aBapum cm. n. 3.11).

B) «Hacoc 2 aBap» — npu aBapuu Hacoca 2.

r) «ABapuinH.Hacoc aBap» — npu aBapvm aBapuMnHOro Hacoca.

n) «[lMeperpes MBC» — npu aktnBaummn yHKUMN «3awmTa oT kunsTtka MBC» (cm. T6n.3.4).

e) «Cuctema ncnpasHa» — nNpu OTCYTCTBUM aBapum.

[Mpy HeckonbKkMXx aBapusix TEKCTOBble CTPOKM pacluMdpOBKM MPUYMH aBapuii BbIBOAATCA Yepes
npoben Ha HWXHeN CTPOKe.

[na casura cTpoku, He MoOMeLlaroWwenca no AnuHE Ha cnenyeT BOCMOMb30BaTbCA

ucnnee
KOMBUHaLMen KnasuLl + (ans cosura Bnpaso), NMM6o t + (ans cosuvra BReBo).

Mpy BO3HUKHOBEHMWN aBapuUM KOHTPOMMEP NEPEKMIOYUT MHAMKALMIO Ha 4 3KpaH, BKIOYMT namny
aBapuUMHOW CUrHanuM3auuu, npu UCYE3HOBEHWW aBapvuM namna aBapuHOW  CUrHanusauuu
BbIkntounTCs. PeByH B pexume «Harpes MBC» He BknovaeTcs.

4.1.3 Pexum «ABapus Trec»

OTo aBapuiiHbIi pexum. B atom pexume npubop He ynpasnsieT koHTypom BC, nomHocTbio
3akpbiBaeT K3P u BknovaeT aBapuiiHyto CUrHanusauuio.

4.1.3.1 ®PyHKUMMK, BbINOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu BXoAE B pexum:
—  BKIOYaeTCsa aBapuiiHasi CUTHanu3auusi: namna u peByH;
- Hacoc 'BC BkntoyeH;

4.1.3.2 ®yHKUuMK, [OCTYNHbIE B pexume «ABapua Trec»

B pexuvme KOHTponnep BbINONHSAET criegyoLmne OyHKLUK:

a) NonHOCTbIo 3akpbiBaeTcs 3aasuxka BC;

6) o6HOBMNEHWE HAMKALMM Ha IKpaHax.

B) aBTOMaTMyeckoe NepekniodeHe HacocoB 1,2; py4Hoe nepekrtoyeHne HacocoB 1, 2, aBapuUiHbIN.

4.1.3.3 Ungukauusa B pexume «ABapusa TrBc»

Mpu dyHKUMOHMPOBaHNM KOHTponnepa B pexume «ABapusi Trec» Ha XKKW obHoBnsetcs
VHAMKaUWSA, OTpaxaroLas Nnpovcxoasiime npoLeccs.
AkpaH 0 T
ne XX.XX = TekctoBoe coobuieHne o6 owwnbke -
n3MepeHust. [ ] e | A A

it}
T
i
oy
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OkpaH 1

ae 13:00 — TekyLuee 3Ha4YeHe BpPEMEHU B
dopmMaTte Yacbl:MUHYTbI, CKOPPEKTMPOBAHHOE C
y4eToM nepexofa Ha rneTHee/3nMHee BpeMms.

13.05.08 — laTa B hopmaTe Y4.MM.IT.

fnte
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

OKpaH 2

Ha HwkHen CTpoke KOHTponnep BbIBOAUT
TeKCcToBoe 0OO03Ha4yeHWe BKIOYEHHOrO B TEKyLUWN
MOMEHT Hacoca: «Hacoc 1», «Hacoc 2»,

«ABapuiHbI». MNpu HaxaTum + bypet

OCYLLIeCTBIIEHO MEPEKIoYEHEe Ha CreayloLWwmin U3 cnucka Hacoc. ABapuiiHbI Hacoc U3 cnvcka oyaet
uckntodeH npu  «Mcn.Asap.Hac»= «HET». [Npu BbiGOpe aBapuitHOro Hacoca aBTOMaTU4eckoe
nepeknoveHne HacocoB OyaeT 3abnokMpoBaHO; Arnsi BO3BpaTa K aBTOMATUYECKOMY BKIHYEHUIO
HacocoB 1, 2 Heobxoammo BbIGpaTh «Hacoc 1» Nnbo «Hacoc 2».

M3mMeHeHwme BKMHYEHHOTO Hacoca NoaTBepPXKAaeTCs 3BYKOBLIM CUTHANIOM.

Mpu aBapum Bcex WCMONb3yeMbIX HACOCOB HA HWKHEW CTpoke OyaeT BbIBEAEHO «aBapwisi
HacocoB»; BydeT BblAaH CurHam Ha BKIioYeHune HacocoB 1, 2, a Takke (npy Ucn.ABap.Hac= «[a»)
aBapuHoOro.

pore | ooen | sme i

cloye Alsapea T

e
L
I

prreey e

AkpaH 3

Ha HwkHen CTpoke KOHTponnep BbIBOAUT
COCTOSIHWE UCMPaBHOCTN CUCTEMBbI:

a) «Aeapusi gatymkoB Trec [jnon» npu aBapum
patyvka.  ABapusi  gaTuuka  MNOMOXEeHUs  He
BbIBOAMTCS B Crly4ae, €Cnu OH HEe UCMOSb3ylTCa B cucteme (yCTaHoBMeH Tvun pgatyuka 6 «HET
OATUYUKAY);

6) «Hacoc 1 aBap» — npu aBapuu Hacoca 1 (kputepum aBapum cm. n. 3.11).

B) «Hacoc 2 aBap» — npu aBapuu Hacoca 2.

r) «ABapwiiH.Hacoc aBap» — npv aBapum aBapuMnNHOro Hacoca.

[Mpn HeckonbkMX aBapusiX TEKCTOBbIE CTPOKU paclUMEPOBKM NPUYMH aBapui BbIBOASATCHA vepes
npoben Ha HUXHeN CTPOKe.

[ns casura CTPoOKW, He NoOMeLlalolencs no AfuHe Ha gucnnee, criefyeT BOCMNOMb30BaTbCs

KOMOUHaLUMel KnasuLl + (ans cosura Bnpaso), NMM6o + (ans cosura BReBo).

Jlamna aBapwuiiHOW CUrHanu3aLummn 1 peByH BKIOYEHbI B peXnmMe Bcerga.
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4.1.4 Pexum «ABap.Hacoc NBC»

OTO aBapuiiHbI pexum. KoHTponnep BKMOYMT aBapuiiHbll Hacoc u OydeT ocylecTBnATb
perynupoBaHue TemnepaTtypbl [BC.

4.1.4.1 ®YHKUMMK, BbINOJNHAEMbIE NMPU BXOAE B PEXUM

I'IpM BXOZ€ B PEXMM:

BbIKIIOYAlOTCA Hacockl 1, 2, a Takke (npu ycnosumn Ucn.Asap.Hac= «[la») aBapuiHbIi;
—  BK/OYAeTCH aBapuiiHas CUrHanua3aums: namna v peByH;
—  usmeHseTcs nagnkaums Ha XKKW (cm. n. 4.1.4.3).

4.1.4.2 ®yHKuMK, fOCTYNHbIE B pexume «ABap.Hacoc 'BC»

B pexume gocTynHel cnegyoowne yHKUMK:

a) obHOBNEHNE NHAMKALUM Ha SKpaHaXx;

6) aBTomaTnyeckoe ynpasneHune K3P 'BC, nogaepxusatowee temnepatypy N'BC oTHocuTensHo
3aaaHHON BenuunHbl YctaBk Trec.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4.1.4.3 UHaukauusn B pexume «ABap.Hacoc NBC»

Mpu byHKUMOHMPOBaHNM KOHTponnepa B pexume «Aap.Hacoc MBC» Ha XKW obGHoBnsieTcs
VHAMKALMS, OTpaxaroLLlas NpoucxXoasiline npoLeccs.

SkpaH 0 TIre Gle|alp %
fnpe XX XX = nokasaHus  pgatymka | - — o
Temnepatypbl MBC (ecnu gatuvk noaKkmioueH n | &) = HIRAIR IR

ncrnpaeeH), nmbo TekcToBoe coobLieHne o6
olmnbke n3mepeHus.
YY.YY = ycraBka Trac.
OkpaH 1
ae 13:00 — TekyLuee 3Ha4YeHWEe BPEMEHU B
dopmaTe Yachbl:MUHYTbI, CKOPPEKTUPOBaAHHOE C
y4eToM nepexofa Ha rneTHee/3nMHee BpeMms.
13.05.08 — laTa B hopmaTe Y4.MM.IT.
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JKpaH 2

Ha HwxHeln cTpoke KOHTponnep BbIBOAUT
COCTOSIHNE UCNPaBHOCTU CUCTEMBI:

a) «ABap.HacocoB» — Bceraa;

0) «[leperpeB BC» — npu akTMBauum
dyHKUMM «3awmTa ot kunatka MBC» (cm. n. 3.12).

Mpn HecKkonbknx aBapusix TEKCTOBble CTPOKM PacLUndpOBKW MPUYMH aBapuil BbIBOAATCS Yepes
npoben Ha HWXHEN CTPOKe.
[na casura CTPOKW, He NoMmeLlalollencs No AnNvHe Ha gucniee, crefyeT BOCMOMb30BaTbCA

KOMOUHaLMen KnaBuLL + (ans cosura Bnpaso), NMM6o + (ans cosura BReBo).

Jlamna aBapuiiHOW CUrHanu3aLuumn 1 peByH BKIOYEHbI B peXnmMe Bcerga.

4.1.5 Pexum «AHP 'BC»

Pexuvm npegHasHayeH ans noucka koadduumentos NNA-perynstopa koHTypa BC.

B atom pexume npubop ynpaenser K3P BC, ocywecTtensss nouck koadduumeHTtoB MNIO-
perynsTopa.

B pexvme ecTb OBe cTtaguu: cTagusi pydHOro ynpaBreHusi U aBTomaTtuueckass crtagus. lNpu
PY4YHOI CTaguun Nonb3oBaTterb NOAroTaBNMBaeT CUCTEMY K aBTOHACTpOViKe, B aBTOMATUYeCKON cTagnm
ocyulecTensaeTcs nouck koadduumentos M perynatopa B aBTOMaTUHECKOM pexnme.

MpumeyaHne — B npouecce oOCyLIECTBNEHUSI aBTOHACTPOWKM MNPOUCXOOUT 3HAYUTENbHOE
konebaHue Temnepatypbl B KOHType BC. Ecnu cuctema He gonyckaeT Takux konebaHui, nubo oHu
MOryT MpMBECTW K MopYe MaTepuanbHbiX LEHHOCTEN B MNOMELLEHWUAX 3[AaHWUSA WU YXYALUEHWIO
camouyBCTBUS ero obuTaTenei, HeobxoAnMo OTKkasaTbCsl OT NPOBEAEHNSI aBTOHACTPOWKM.

4.1.5.1 ®PYHKUMMK, BbINMOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu BXoAe B pexum:

—  Hacoc BC Bknto4eH;

- n3mMeHsaeTcs MHaukaumsa Ha XKKU;

—  YCTpOICTBa aBapUIHOW CUrHanvsaumm: rnaMna U peByH — B JaHHOM PEXUME BCErAa BbIKIMOYEHbI.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4.1.5.2 ®yHKuMK, pocTtynHblie B pexume «AHP MBC»

B pexume gocTynHbl cnegytowime yHKUMK:

a) Kontponnep ynpasnsiet K3P MBC, ocywectenas nonck koadduumertos MNI perynsartopa;
6) aBTOMaTMYECKOE NEpeKItoYeHne HacocoB 1,2; py4Hoe nepexrtoyeHne HacocoB 1, 2, aBapuiiHbIN.
B) OBGHOBNsIETCS MHAMKALMSA Ha 3KpaHaXx;

4.1.5.3 Ungukauusna B pexume «<AHP 'BC»

Mpu dyHKUMOHMpPOBaHUM KOHTponnepa B pexume «AHP TBC» Ha XKW obHoBnsetcs
VHAMKaLUMSA, OTpaxartoLas npovcxoasilime npoLeccs.

OkpaH 0 HEE e = VIIVIRRRY
Fope XX.XX = nokasaHuss pgartyvka s i
Temnepatypsbl [BC ¢ TouHoCTbIO 0,1. [F4 A e A A

YY.Y — muHumanbHasi Temnepatypa [BC, oT koTopon OyageT BO3MOXEH 3amnyck
aBToOHacTpoMkn (OHa paBHa pasHuue yctaBkum BC B pexume «HarpeB MBC» u 4yeTbIpéx
rpagycoB) — Npu py4Hou ctagum n «MLuH» -- Npu aBToOMaTUYeCKon cTaamu.

Z7Z7 — B pyYHON CTagun — COCTOSIHNE cuUCTeMbl: «[TyCk» — BO3MOXEH 3anyCKk aBTOHACTPOWKHU,
«HeCTab» — HeBO3MOXeH 3anyck aBTOHACTPOMKW; B aBTOMaTUYECKOW CTaguu — 3HayeHue
MOLLHOCTM HarpeBsa B NpoLeHTax.

HaxaTne kombuHaumin knaeuL , B pquoﬂ cTaguv MpUBOAUT K OTKPbITUIO/3aKPbITUIO

K3P.
CTpernka BHW3 B Py4YHOW CTagum oTobpaxaeTcs npu ycnosum, 4yto TemnepaTypa (BC meHee yem Ha 4
rpagyca Huwxe ZZZ.
axpan 1 Trlelc] [aHF T[EC
Fae XX XX — nokasaHus  partyvka —
Temnepatypbl [BC;
YY.YY = ycraBka Trac.
JKpaH 2
13.00 — Tekywee 3HaueHne B dopmaTe
Yacbl:MUHYTbI, CKOPPEKTUPOBAHHOE C Yy4eToM
nepexona Ha neTHee/3nMHee BpeMS.
13.05.08 — laTa B hopmaTe Y4.MM.IT.
3KpaH 3 %
Ha HwxHel CTpoke KOHTponnep BbIBOAUT
TEKCTOBOE 0603HAYEHME BKIMHOYEHHOTO B TEKYLLMIA
MOMEHT Hacoca: «Hacoc 1», «Hacoc 2»,

«ABapuiHbIn». MNpy HaxaTum + OyaeT ocyLecTBMNEHO MEPEeKioYeHne Ha creayrwmn ns

cnucka Hacoc. ABapuiiHbIA Hacoc u3 cnucka OGyaeTt wuckniodeH npu «Mcn.Asap.Hac»= «HET».

M3ameHeHne Hacoca NnoaTBepXKAaeTCs 3BYKOBbIM CUrHANOM.
SkpaH 4 i
Fne xxx — Tekywee nonoxeHune K3P BC

(n3mepeHHoe nnbo pacyeTHoe), B MPOLEHTax.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4.2 PeXXUMbl KOHTypa OTONseHusi
4.2.1 Pexunm «OcTtaHOB OTOMM»

Pexum npegHasHaveH ans:

—  KOHUrypupoBaHusi npubopa;

—  NPOBEAEHUS PEMOHTHbIX U MYyCKO-Hanago4uHbIx paborT;

—  aBapuWiHOTO OCTaHoBa CWUCTEMbl (KOrga nWTaHWE KOHTpOMnepa nponaro Ha Bpewms,
6onbliee 3agaHHoro B napameTtpe O6wwee\Bpemsi ocT.).

B aTom pexvme npubop He ynpasnsieT aBTOMaTU4YECKN KOHTYPOM OTOMMEHUS!.

4.2.1.1 ®YHKUMMK, BbINOJIHAAEMbIE NMPU BXOAE B PEXUM

Mpu BxoAe B pexum:

—  MOSABNSIETCA BO3MOXHOCTb peAakTUpOBaHUS BCEX KOHUIypaLMOHHbIX NapameTpoB;
—  oTkntovatoTest Hacockl 1, 2 1 aBapuitHbIN KOHTYpa OTOMIEHUS;

—  3akpbiBaeTca K3P koHTypa oTonneHus;

- nameHsietcsa nHgukaumsa Ha KK (cm. n. 4.2.1.3);

—  YCTpOWCTBa aBapUNHOW CUrHaNM3auun: namna v peByH BKITIOYEHb!.

4.2.1.2 ®PYHKUMU, BOCTYNHbIE B pexume «OcTaHOB OTOM»

B pexuvme oCTynHbI cnegyoLime yHKLUK:

a) HenocpeactBeHHOe ynpaBreHvne 3HauyeHWs MU BbIXOAHOrO CuUrHana Ha BceX BblXogax, B T.4.,
MP1, pans npoBepkun pabotocnocobHocTn npubopa, nNMbOO npsiMoOe ynpaBreHue BHELUHUM
obopyAoBaHneM, NOAKMIOYEHHBIM K NMpubopy. Ha KaxaoMm BbIxode KOHTpOrniepa MOXHO YCTaHOBWUTb
nameHeHnem napametpa «KoHdurypauma\BY\Coct.BY{N}» 3HayeHue BbixogHoro curHana (0...1).
Ecnu cootBeTcTBYOWNMIA BbIxO4 — OuckpemHbil (pene), To «0» 6OygeT cooTBeTCTBOBaTb
BbIKMIO4eHHOMY BY, «1» BkmtoveHHomy BY, npu 3aganum 3HaveHuss 0<Coct.BY{N}<1 koHTponnep
BblacT Ha cooTtBeTcTByloweM Bbixoge LUWM-curhan ¢ nepuogom «KoHdurypauma\BY\Mepuon
LM BY{N}» u gnutenbHocTbto He MmeHee «KoHdurypauma\BY\Mun.Umn.LULUM BY{N}». lpu
ynpaBneHun aHano2oebiM BY KOHTponnep BblAacT aHanoroBbI CUrHan 3a4aHHoro YPOBHS.

Ona wnameHeHnss coctosHus BY MP1 cnegyeT oTpegaktupoBaTb 3HadeHWe napameTpa
Kondurypauma\BY MP1. Tun BbixogoB MP1 Bcerga guckpeTtHbid, WM Ha MP1 otcytcTByer,
NO3TOMY BbIXOZAHOW CUrHan Ha kaxaom u3 BY MP1 moxeT npyHumaTh BCero 2 3HayeHust: «0» n «1».

MapameTp npu pegakTMpoBaHWM oTobpaxaeTcs B GHapHOM BuAe, W NeBbI (CTapLunit) paspag
cooTBeTcTBYeT BY1 MP1, npaBbivi (Mnagwmn) paspsg — BY8 MP1.

BHumaHue! Npu ncnonb3oBaHWM 3TOro pexvmMa Ha ob6bekTe Bblaya HEKOPPEKTHbIX CUrHanoB
ynpaenexus Ha obopyaosaHune MBC 1 oTonneHnss MoXeT BbiBeCTU 06opyAaoBaHue n3 cTposi!

0) PyyHoe ynpaBneHvWe 3a[BWKKOW  OTOMNIEHMSI Anst  MPOBEPKM  paboTocnocobHoCTU
obopynoBaHus, NGO OCYLLECTBINEHUS PEMOHTHO-HanagouvHblx paboT. [ns pyyHoro ynpaBneHusi

MOLLHOCTbI0 HE06X0AMMO BbIOpaTh CTpenkamm unm Ha knaBmaTtype npubopa akpaH 6 (cm.

n.4.2.1.3), 3aTeM crnegyeT HaxaTb KOMOMHALMIO KHOMOK +

. [ns BbIxoga u3 pexvma

pY4HOro ynpaBneHusi 3aBUXKaM1 HE0BXOAMMO HaxaTb KHOMKY @
Bxoa/BbIxo4 B pexvm noATBepXKAaeTcsi 3ByKOBbIM CUTHANOM.
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BHumaHue!

1

Mepen wvcnonb3oBaHWEM [AHHOMO pexuMa HeobXOAMMO MONHOCTbI0  HacTpoUTb
npubop, B YacTHOCTM, 3aAaTb 3HAYEeHUE YPOBHSI CUrHana C AaTyvka MOSoXeHUs
3a[BUXKKM, COOTBETCTBYIOLLEE MOMHOCTLIO OTKPLITOMY W MOMHOCTBIO  3aKPbITOMY
nonoxexnnam K3P (B monyaBToMatuyeckom pexume (cm. n. 4.2.1.3), nmbo Bpy4Hyio,
3agaB 3HaveHue napameTpoB Rmin K3P otonn, Rmax K3P otonn);

2 Mpu Bxoade B pexum pyyHoro ynpaeneHusi K3P koHTponnep BkntoyaeT Hacoc. Ecnum
TeKylllee COCTOSIHME MOAKMIOYEHHOro K npubopy obopyaoBaHWsA He AOMyckaeT Takoro
BKITIOYEHWS, OHO MOXET BbINTU 13 CTpos!

3 Banyck npubopa (nepexod B pexuMm, OTnNUYHbIN OT «OcTaHOB») GnokupyeTcs Ha

BpeMs, Noka akTUBEH PeXUM Py4yHOro ynpaBrieHUsA.

B) [onyaBTOmMatnyeckoe 3agaHne napameTpoB pfatuuka nonoxeHus K3P otonnewnsa —
onpepeneHve BxogHoro curHana ot M3, cooTBeTCTBYOLWEro MOMHOCTLIO 3aKPbITOMY U MOMHOCTbLIO
OTKPbITOMY cocTosiHMIO K3P.

BHumaHue!

1

nepeg BXOAOM B [aHHbI pexuM Heobxoanmo 3adaTtb TUM AaTyvka MONOXEHUs
3adBMXKM  (3HayeHne  napameTpa  «KoHdpurypaums\AHanoroBble  Bx.\Tun
paTyvka’»), a Takke uU3MYeckn noaknuMTb K koHTponnepy K3P w pgatumk
nonoxeHus K3P. Vicnonb3oBaHre JaHHOMO pexvmMa pekoMeHayeTCst HeNnocpeaCTBEHHO
Ha oGbeKTe nepef 3amnyckoM CUCTEMbI;

3anpelyaetcs 3agaBaTb B KAYecTBE PAHUYHBLIX MONIOXEHUSI YACTUYHO OTKPLITOW

3aBVKKN.

ﬂﬂﬂ BX04a B pPeXxuMMm nofyaBTOMaTtM4eckoro 3agaHusa napamMeTpoB OaTyuka MONoXeHus

oTONMneHNst Heo6XoANMO BbIGPaTh CTpenkamm unm Ha knaBuaType npubopa, OpMeHTUPYSChb

no nHaukaumm Ha XKW (cm. n. 4.2.1.3), akpaH 4 nubo 5, HaxaTb KOMOUHALMIO KHOMOK +

n

3a4aTb NOSOXEeHWEe MONHOCTbI0 OTKPBITOM M MOMHOCTBIO 3aKpbITOW 3aaBwxku (cm. n. 4.2.1.3). Ecnn
pa3fgagyTca 3 KOPOTKMX 3BYKOBbLIX CUrHana, To BXOA B A@HHbIN PeXnum HeBO3MOXeH. Bxoa B AaHHBIN

pexuvm 6ygeT 3abnoknpoBaH npu:
—  HEenogKMoYEHHOM UK HemnpaBuITbHO HAaCTPOEHHOM AaTyMKe NOSIOXKEHWS;
- HanMyMM aHanoroBoro Bbixogda Ans ynpasnexus K3P;
—  3aKpblBatoLleincs 3afBuKKE OTOMMEHMS.
r) O6HOBNEHME NHOUKALMM HA 3KpaHaXx.

4.2.1.3 Uugnkauuna B pexume «OcTaHOB oTOon»

Mpy dyHKUMOHMPOBaHUM KoHTponnepa B pexume «OcTtaHoB otonn» Ha XKW obHosnsetcs

nHOuKauua, oTpaxkarwlaa npomcxoasiuime npoueccol.

SkpaH 0 Tl Orirtlaxnoe o7
e XXXX = nokasaHua  gaTtumka |+ ——
TemnepaTtypbl HapyXHOro Bosdyxa (ecnm gatdmk | 4| & |55 &5

NOAKIIOYEH W ucnpaBeH), nNnbo TekcToBoe
coobLeHne 06 ownbke nsmepeHus.

AkpaH 1 TIn| e Ooltiakmoe oT
foe XXXX = nokasaHus gatavka ..
TemnepaTypbl NpsiMOW  BoAbl (eChM  JaTuuMk |+ &4 = |54 54

NOAKMIOYEH W ucnpaBeH), nnbo TekcToBoe
coobLeHne 06 oLwnbke nsmepeHus.
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dkpaH 2 T OQcitizivoe! |oT -
Foe XXXX = nokasanust  gartdmka |
Temnepatypbl 06paTHOW BOAbl (€CNM AaATUMK |5 4| & | &%) 5

NoAKMiYeH W ucnpaBeH), nnBo TeKcToBoe
coobLeHne 06 owmnbke n3MepeHus:;

YY.YY = ycraBka Tob, BblMMCREHHas MO

rpacuky.
dkpaH 3 Tor Doranoe o1 .
Fne XXXX = nokasaHus  pgatimka | .. ——

TemnepaTtypbl BoAbl B KOHType OTOnneHus (ecnu _}‘i A e AR

AaTyMK NOAKIMIOYEH U UCTpaBeH), MBo TekcToBoe
coobLeHre 06 owmnbke namepeHus;

YY.YY = ycraBka ToT, BblMMCMEHHAs noO
rpaduky.

SKpaH 4

lpe 13:00 — Tekyliee 3Ha4yeHNe BPEMEHU B
dopmaTte 4acbl:MUHYTbI, CKOPPEKTUPOBaHHOE C
y4eToM nepexofa Ha rneTHee/3nMHee Bpemsi.

13.05.08 — [lata B chopmaTe 44.MM.IT.
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dkpaH 5 PlolT OQcitizaingoe! |oT -
Foe XX. XX = nokasaHvsa gaTynka AaBneHus |+ —— !
B KOHTYpe OTOMMeHns (€Cnu AaTUMK NOAKMIOYEH N |+ &4 & | &4 54

ncnpaeeH), nunbo TekcToBoe coobuleHne 06
oLmnbke n3MepeHus.

3KpaH 6 03T .
Fpe xxx = Tekywee nonoxenne K3P —
oTonneHus (M3mepeHHoe nubo pacyeTHoe B %). |4+ &y

I'Ipvl HaXaTnnm covyeTaHua KHOMOK +

ynpaBneHusi NOMOXeHNeM 3aABWXKN KOHTYpa OTOMMNEHUS:
a) 6rokMpyoTCA BCe OCTarnbHbIe 3KpaHbl, KPOME LLECTOoro;

KOHTpoOnnep nepexoauTt B pPexuMm pPy4vyHOro

6) Npu HaxaTUN KHOMKM KOHTpOMnNep BbIAAET CUrHan Ha OTKPbITME 3aABuxku (B crnydvae,
ecnv 3aABWxKa aHanoropasi, — MMaBHO YBENWYMBAETCA 3HAYeHWe BbIXOAHOTO CUrHana; B cryvae
Hanmuumns 3afBuXKKK, ynpasnsemon asyms BY, Oyaer BknioyeH cooTBeTcTBylOWMA BY Ha Bpems

HaxaTtua KHOI'IKM). Mpu HaxaTum KOHTpONnep BblAacCT CUrHaN Ha 3aKpblTUe 3aOBUXKA.

r) Npy HaXaTun KHOMKM
OTONNEHNS.

OyaeT ocyLlecTBNEH BbIXOA M3 pexunma pyyHoro ynpasneHus K3P

OKpaH 7

[Ae xx.XX = nokasaHus AaTyuka MOMOXeHWs Oleltvialkolel ol .
K3P otonneHus (ecnum paTtyvMk MOOKMIOHMEH U |
ucnpaseH), MMbo TekcToBoe coobLueHre o6 owmbke _EE"C o LS A4 |4

namepeHua.

I'IpM HaXXaTnunm  KHOMOK + 6y,c|,eT ocyulecTBnieH BXO4 B NOAPEXUM
nonyaBTOMaTU4eCKoro 3agaHma napamMeTpoB AaTyMKa NosioXXeHuA K3P otonnenus.
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Mpwu Bxoge 6yayT 3abnoknpoBaHbl BCe OCTarnbHble 3KpaHbl, KPOMe CebMOrO.

Bxop B nogpexum 6yaeT 3abrnokupoBaH:

a) B cnyvae owmnbku namepeHus gatymka nonoxexus K3P;

6) npu Hanu4un aHanorosoro ynpasneHns K3P (To ecTb ecnu Tn Bbixofda 4 = aHanorosbIl);
B) Ha BpeMsi, MOKa 3aKpblBaeTCs 3aABUKKa OTOMNMNEHUS.

B nogpexume gocTynHbl cneayowme yHKUNUK:

a) Npu HaxxaTum OyAeT BKIMOYEH BbIXoA OTKpbITUS K3P Ha BpeMsi HaxkaTusi KHOMKMK;
6) Npu HaxaTun GyaeT BKMIOYEH BbIXoA 3akpbiTust K3P Ha Bpemsi HaxaTusi KHOMK;
B) MpY HaXxaTunm n3MepeHHoe 3HayeHne byaeT 3anvcaHo B napameTp Rmin K3P oton;

I') npun HaxaTtunn @ KOHTpOep oCyLeCcTBUT BbIXO4 U3 noapexunma.

JKpaH 8

[Ae xx.XX = MnokasaHusi gatyvka MOMOoXeHus |
K3P oTonneHus (ecnvm p[aTyuk MOOKMKYEH 1 -
ncnpaseH), Nnbo TekcToBoe coobLeHne 06 owmnbke
N3MepeHust.

Mpn HaxaTum KHOMOK + OyoeT ocCywecTBrMeH BXO4 B MOOPEXUM
noryaBToMaTU4YeCcKoro 3ajaHus napaMeTpoB AaTunka nonoxeHns K3P otonnexus.

Mpu Bxoge byayT 3abnoknpoBaHbl BCE OCTarnbHbIe 3KpaHbl, KDOME YeTBEPTOrO.

Bxoga B nogpexum 6ynet 3abrnokMpoBaH:

a) B cnyyae owmbkn n3mepeHns aatyvka nonoxerHus K3P;

6) Npu HanmMuuyM aHarnoroBOro YMnpaBrieHUst OoTonfeHnem (To ecTb ecnu Tun Bbixoga 4 =
aHanoroBbIl);

B) Ha BpeMmsi, NMoka 3aKpblBaeTCs 3a4BWKKa OTOMNSEHUS.

B nogpexume gocTynHbl cneayowme yHKUNUK:

L
1y
-
I
]
u

a) Npu HaxxaTum OyaeT BKNOYeEH BbIXoA OTKpbITUS K3P Ha BpeMsi HaxkaTusi KHOMKMK;
6) Npu HaxaTun GyaeT BKMIOYEH BbIX0A 3akpbiTust K3P Ha Bpemsi HaxaTusi KHOMK;
B) NpUW HaXxaTum n3MepeHHoe 3HayeHue GyaeT 3anvcaHo B napameTp Rmax K3P oton;

I') npun HaxaTtnn |: KOHTpOnep oCyLweCcTBUT BbIXO4 U3 noapexunma.

4.2.2 Pexum «Harpes otonn»

B atom pexume npubop ynpaensieT K3P koHTypa oTonneHus, ocyLecTBNss perynupoBaHue
TemnepaTtypbl OTONNEHNS.

4.2.2.1 ®YHKUMMU, BbINOJNHAEMbIE NMPU BXOAE B PEXUM

Mpu BxoAe B pexum:

—  BKJIIOYAETCH HAacoC OTOMNSIEHWS;

- nameHsietcsa nHgukaumsa Ha XKKW (cm. n. 4.2.2.3);

—  YCTpOWCTBa aBapWHOW CUrHanmusauuu: fiamna v peBYH — MO YMOJTYaHUIO BbIKIOYEHbI, 1
GyayT BKIOYEHbI B Cry4Yae BO3HWKHOBEHWS aBapuinHOM cuTyaumm (cm. n. 7.2).
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4.2.2.2 ®yHKUMKN, BOCTYNHbIE B pexume «Harpes otonn»

B pexume gocTynHbl cnegytowime yHKUMK:

a) KOHTpomnnep ynpaBnseT 3aABWXKON OTOMMEHWs, MoAAepXuBas TemnepaTypy B KOHType
OTHOCUTENBLHO YCTaBKM, 3adaHHo no rpadmky Mpad ToTon oTHOCMTENLHO TEMMNepaTypbl HapyXXHOro
BO34yxa Nnbo NpsiMori BOAbI B 3aBUCMMOCTM OT 3HayeHus napameTpa Tun Mpadp (cm. n. 6.11.2);

6) pyyHOe ynpaBrneHne 3aABWXKKOW OTONMeHus. [ns PpyyHOro ynpaBfeHWs MOLLYHOCTbIO

Heobxoaumo BblOpaTh cTpenkamu unu Ha knaewaTtype npubopa akpaH 5 (cm. n. 4.2.2.3),

3aTteM crenyet HaxaTb KOMOMHALMIO KHOMOK +

Ona Bbixoja M3 pexuma py4YHOro

ynpaeneHus 3afBukkamy Heo6X0AMMO HaxaTb KHOMKY

Bxoa/BbIxon B NOAPEXMM NOATBEPXKAAETCS 3BYKOBLIM CUTHANOM.

B) aBTOMaTU4ecKkoe MepekrnoyeHme HacocoB 1,2; pyyHoe nepeknioveHne HacocoB 1, 2,
aBapUHbIN.

r) gononHuTenbHast PYHKUMS ynpaBreHns HacoCOM MOAMUTKM KOHTypa oTonneHus (nogpobHee
cm. n. 3.7).

1) OGHOBMNEHNe MHAMKALMN Ha dKpaHax.

4.2.2.3 Uugunkauuna B pexume «Harpes otonn»

Mpy yHKUMOHMPOBaHUN KOHTpomnepa B pexume «Harpes otonn» Ha XKKW ob6HoBnsetcs
MHAVKaUMS, oTpaxatoLwas npoucxoasiuye npoLecch!.

AkpaH 0 T Homorl o B o o
Fne XX.XX = nokasaHuss patuvka ... —t— i 1
TemnepaTtypbl HapyXHOro Bosdyxa (ecnm Aatdmk | 4| s |54

NOAKIIOYEH W ucnpaBeH), nNnbo TekcToBoe
coobLeHne 06 oLwnbke nsmepeHus.

JkpaH 1 Timlpl |Hlare olTi o n
fme XXXX = nokasaHus datamka : -
TemnepaTtypbl MPsAMOM  BOAbl (ecrM  patumMk || A s A A

NoaKnioyeH W  ucnpaBeH), nmnbo TekcToBoe
coobueHre 06 owmnbke namepeHus.

9Kpa 2 Toe Harp 0T
Fae XX.XX = nokasaHus  patyavka | —t - - —
TemnepaTypbl 06paTHON BOAbI. AlA e [AlA Y|Y¥|alY|Y
YY.YY— ycraBka To6, BbluMCNEHHas no
rpaduky.
SkpaH 3 Tolr Hlair|F olTion
Fope XX XX = nokasaHuss partuMka - ik B S Rl
TeMnepaTypbl BOfbl B KOHTYPE OTOMNEHNS!. |44 A A AR IR
YY.YY — ycrtaBka TOT, Bbl4UCMEHHas Mo
rpacuky.
JkpaH 4 Bl Hoar ples alr

ae 13:00 — TekyLuee 3Ha4YeHWe BpPEMEHU B
dopmaTte Yachbl:MUHYTbI, CKOPPEKTUPOBAHHOE C
y4eTOM nepexofa Ha neTHee/3MHee Bpems.

13.05.08 — lata B chopmaTe Y4.MM.IT.
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OKpaH 5
Fme xxx = Tekywee nonoxexne K3P |1 T [ Moo o
oTonneHus (u3mepeHHoe Nnbo pacyeTHoe B %) —1 —t=

[Mpn HaxaTum coyeTaHuUsi KHOMOK +

KOHTpONNep nepexognTt B PeXUM Py4yHOro ynpaBrieHUA NOoNioXKeHUeM 3a4BUXKKN KOHTYpa OToNNeHUA:
a) 6J'|0KV|py|0TCF| BCe OCTallbHbl€ 3KpaHbl, KPOME MATOro;

34

(AR
.
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o

6) Npy HaXxaTUU KHOMKM @ KOHTpOMnep BblaaeT curHam Ha OTKpbiTve 3afBwxku (B crydae,
ecnv 3afBwKKa aHanoropasi, — NraBHO YBENMYMBAETCHA 3HAYEHWE BbLIXOAHOMO CuUrHana; B crnydae
Hanuuus 3agBuUXKKK, ynpasnsiemol asymsi BY, ©yaet BkntoyeH cooTBeTCTBylOWMA BY Ha Bpewms

HaxaTusi KHomku). Mpu HaxkaTum KOHTpOMMep BblAaCT CUrHan Ha 3aKpbiTUe 3a0BUXKN.

B) MpW HaXxaTun KHOMKM OyneT ocyLeCcTBIEH BbIXOA, U3 pexuMa pyyHoro ynpasrneHust K3P
OTOMMNEHMS.

JKpaH 6

Ha HwkHel CTpoke KOHTpOnnep BbIBOAUT i
TekcToBOe 0603HaYyeHue BKIYEHHOTO B TEKyLLUA
MOMeHT Hacoca: «Hacoc 1», «Hacoc 2»,

«ABapuiiHbI». Tpn HaxaTum + bynet

OCYLLECTBIEHO NEPEKIOYEHNE Ha CreayoLniA N3 cnucka Hacoc. ABapuiiHbIA Hacoc M3 cnucka oyaer
ncknodeH npu «Mcn.Asap.Hac»= «HET». [Npu BbiGOpe aBapuiltHOro Hacoca aBTOMaTU4eckoe
nepekrnoYeHme HacocoB OyaeT 3abrokMpoBaHO; Ansi Bo3BpaTa K aBTOMATMYECKOMY BKITHOYEHMHO
HacocoB 1, 2 HeobxoaMMOo BbliGpaTb «Hacoc 1» NMbo «Hacoc 2».

M3meHeHne Hacoca noaTeepxaaeTcsi 3ByKOBbIM CUrHaINOM.

i
i
£

OkpaH 7

Ha HwxHeih cTpoke KOHTpOnnep BblIBOAUT
COCTOsiHME Hacoca noanuTkn «Bkn», «Bblkn»
(cneBa) © 3HayYeHWe [daBMEeHUS B KOHType
oTonneHuss (cnpaBa). OkpaH 7 He Oyger
otobpaxaTtbcsi Ha XKW (6ygeT nponyckaTbCs Npu MPOMAUCTbIBAHWMKM), €ClWM  YCTaAHOBMEH Tun
aHanorosoro Bxoda 8 «HET OATYMKA» (To ecTb AaTyMk OaBreHVWA B KOHType OTOMMEHUS He
ncnoneayetcs). NogpobHee o normke paboTbl Hacoca NOANUTKM CM. Nn. 3.7.

-
i
]
i
.
—
smsbens
i
i
-

i

OkpaH 8

Ha HwkHen CTpoke KOHTpomnnep BbIBOAUT B
COCTOSIHWE UCMPaBHOCTN CUCTEMBbI: f=t .

a) «ABapusa gatyvka [non» — npu aBapum £l
AaTtynka nonoxeHus. Asapusi gatymka MnonoxeHus
He BbIBOAWUTCHA B Cry4ae, €Cnn OH He MCMOonb3ylTcs B cucteme (ycTaHoBneH Tun gatyvka 6 «HET
OATUUKA»);

6) «Hacoc 1 aBap» — npu aBapuu Hacoca 1 (kputepun aBapum cm. n. 3.11).

B) «Hacoc 2 aBap» — npu aBapuu Hacoca 2.

r) «ABapwvitH.Hacoc aBap» — npu aBapuy aBapuiHOro Hacoca.

1) «Cuctema ncnpaBHa» — Npy OTCYTCTBUM aBapuu.

[Mpy HeckonbkMX aBapusx TEKCTOBble CTPOKM pacluMdpPOBKM MPUYMH aBapuii BbIBOAATCA Yepes
npoben Ha HWXHeN CTpOoKe.

£
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Ons casura CTpPoOkM, He NomeLlarllencs No AnuHe Ha gucnnee, crieqyet BOCMONb30oBaTbCA

KOMOUHaLMen KnasuLl + (ans cosura Bnpaeo), NMbo + (ans coguvra BReBo).

MpW BO3HWKHOBEHUW aBapuy KOHTPOMNEP NEepPEeKIounT MHAUKALMIO Ha 8 3KpaH, BKIYUT nammy
aBapuiHOW  CUrHanM3auuu, npuM  WUCYE3HOBEHWWM aBapun fnaMna aBapuHOW  CcUrHanusaumu
BbIKMoUNTCA. PEBYH B pexvme «Harpes oTonn» He BKIoYaeTcs.

4.2.3 Pexum «O6patH.OTonn»

B atom pexume npubop ynpasnsieT K3P koHTypa OTONMNEHWUsi, OCyLLEeCTBNSAS perynvpoBaHue
TemMnepaTypbl OTOMIEHUS C YCTaBKOW, 3aAaHHOM rpacpikoM OTHOCUTENBHO TemmnepaTypbl 0bpaTHO BoApbl.

4.2.3.1 ®PyHKUUU, BbINOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu BXoAE B pexum:

—  HacoC OTONSEHUs BKITIOYEH;

- nameHsieTcsa nHgukaumsa Ha KK (cm. n. 4.2.3.3);

— naMmna aBapu/HOW CUrHanusauum no YMOJSIYAHWIO BKIOYEHA, PEBYH — MO YMOMYaHUIO
BbIKITIOYEH; PeBYH ByAeT BKIMIOYEH B Cryvae BO3HUKHOBEHVS aBapuiHOM cuTyaumm (cMm. n. 7.2).

4.2.3.2 ®yHKUuMK, f[OCTYNHbIE B pexume «O6paTH.OTonn»

B pexxume gocTynHbel cnegyowne yHKUMK:

a) KOHTpomnnep ynpaBnsieT 3aABWXKON OTOMMEHUs, MoAAepXuBasi TemnepaTtypy B KOHType
OTHOCUTENBHO YCTaBKW, 3adaHHoM no rpacmky Fpadp To6;

6) pyuHoe ynpaBneHue sa,qsm»(Kom 0Tor|neva [na py4HOro ynpaBneHUss MOLLHOCTbIO

Heobxoaumo BbIbpaTh CTpeJ‘IKaMVI unu Ha knaewaType npubopa akpaH 5 (cm. n. 4.2.3.3),

Ona Bbixoja M3 pexuma py4YHOro

3aTteM crneayetr HaxaTb KOMOMHALMIO KHOMOK +

ynpaBneHus 3aaBuKkaMmym Heo6XoAMMO HaxaTb KHOMKY

Bxoga/Bbixon B NoApexunM NoaATBEPKAAETCA 3BYKOBLIM CUTHAINOM.

B) aBTOMaTU4ecKoe NepekrnoveHme HacocoB 1,2; pyyHOe MepeknoyeHne HacocoB 1, 2,
aBapUHbIN.

r) BononHuTenbHas (OYHKLMSA ynpaBreHUs HacoCOM MOANUTKU KOHTypa oTonneHust (nogpobHee
cm. n. 3.7).

) OGHOBNEHWE MHAMKaLMU Ha 3KpaHax.

4.2.3.3 Unpukaums B pexume «O6patH.OTonn»

Mpy dyHKUMOHMPOBaHUN KOHTpornepa B pexume «O6patH.OTtonn» Ha YKKW obHosnsetcs
VHAMKaLWS, oTpaxaroLlas Npovcxoasilime npoLeccsl.
AkpaH 0 .
e XX. XX = nokasaHus fartyuka ] LB B & T - - L
TeMnepaTypbl HapyXHOro Bo3gyxa (ecrmu [atyvK [v: w: |7 %7 ||
nooknioyYeH M ucnpaseH), nmbo  TekctoBoe |t E R[S
coobueHre 06 owmnbke namepeHus.
OkpaH 1 - -
oe XX. XX = nokasaHus natyumka - LB B8 T - |l
Temnepatypbl  NpAMOA  BOAbl  (eCTM  pAaTuMK vyl v |
NOAKIIOYEH W ucnpaeeH), nubo  TekctoBoe L1 'l ®l7Moh
coobLeHre 06 owmnbke namepeHus.

I~
-
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

OkpaH 2 = T -

Fne XXXX = nokasaHus  paruvka | O E ) LB R & T H LW T O A
TemnepaTtypbl 06paTHON BOAKI. PR VIV Y Y
YY.YY — ycraBka To6, Bbl4MCNEHHas Mo '

rpacguky.
OkpaH 3
Foe  XXXX = nokasaHuss  Oativka [ T T 5] | o) onl o 20l 7 e | o] ooa] o0
TemnepaTtypbl BOAbI B KOHTYPE OTOMMEHHSI. Rl G O el Bl Ll el L B
YY.YY — vycraBka TOT, BblMMCTEeHHas no | | |k % YN LYY
rpachuky. | el B L
OKpaH 4
Fne 13:00 — Tekywee 3HadeHne BpemeHn B T3 e ny [ g pim miH: s (s
dopmaTe 4Yachl:MUHYTbI, CKOPPEKTUPOBaHHOE C | - —t
y4yeToM nepexoga Ha neTHee/auMHee Bpemsl. AR bLlwi| = - S
13.05.08 — [lata B chopmaTe 44.MM.IT.
OKpaH 5
Fme xxx = Tekywee nonoxexne K3P Lo g gl e L DT oA

oTonneHusi (M3amMepeHHoe NMGo pacyeTHoe B %6).

I'Ipm HaXaTun co4vyeTaHna KHOMOK +

KOHTpONep nepexoanuTt B peXxXuM py4yHOro ynpasneHna nonoXXeHnem 3aBUXKN KOHTYpa OTONNeHNA:
a) 6J'IOKVIpyIOTC$I BCe OCTallbHble 3KpaHbl, KOOMe NATOro;

6) Npu HaxaTUW KHOMKM KOHTpOMMNep BbIAAET CUrHam Ha OTKpbITME 3aABUXKW (B crydae,
ecnu 3afBuKKa aHanorosas — NNaBHO YBENWYMBAETCS 3HAYEHWe BbIXOAHOIO CurHama; B cryvae
Hanuuma 3adBwXKKW, ynpaBnsemon aAsByms BY, Oyaer BknwoyeH cooTBeTcTByowui BY Ha Bpems

HaXaTtuna KHOI'IKI/I). l'lpvl HaXxaTtun KOHTpONNep Bbl4aCT CUrHaN Ha 3akpbiTue 3aABUXKKN.

B) npn HaXaTUn KHOMKU
oTonneHua.

GyOeT OCyLLeCTBMeH BbIXOA M3 pexuma pydHoro ynpaenenust K3P

SkpaH 6

Ha HwxHen cTpoke KOHTponnep BbIBOAWT L
TekcToBoe 0O03HayeHWe BKIMHOYEHHOTO B TEKYLLMIA
MOMeHT Hacoca: «Hacoc 1», «Hacoc 2», |i1

«ABapuiiHbIi». Mpy HaxaTum + bynet

OCYLLECTBMNEHO NEepeKnioYeHne Ha crneayrLmnin U3 cnucka Hacoc. ABapuiiHbIN Hacoc U3 cnucka byaeT
ncknioyeH npu «Men.Asap.Hac»= «HET».
MN3meHeHre Hacoca noaTBepXXaaeTcst 3ByKOBbIM CUTHANOM.

i
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SKpaH 7

Ha HwkHen CTpoKke KOHTpomnnep BbIBOAUT
COCTOSIHUE Hacoca noanuTkn «Bkn», «Bbikn»
(cneBa) w 3HayeHve [OaBneHus B KOHType
oTonnenua (cmpaBa). JOkpaH 7 He Oyper
oTobpaxaTtbcs Ha XKW (bymeT nponyckaTbCs Npyv MNPOMUCTbIBAHUM), €CMX  YCTAHOBMEH TUM
aHanoroBoro Bxoga 8 «HET OATYUYMKA» (TO ecTb gaTuMK OaBneHWs B KOHType OTOMNMEHUs He
ncnonbayeTtcs). NMogpobHee o noruke paboTbl Hacoca NOANUTKM CM. M. 3.7.

VALY W7
AR AR A

50



4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

AKpaH 8

Ha HwxHen CTpoke KOHTponnep BbIBOAUT
COCTOSIHWE UCNPaBHOCTUN CUCTEMBI: e

a) «<ABapusa patuvMka [non» — npu aBapum |
Aartyvka nonoxeHusl. ABapusi gatyuka MonoXeHus
He BbIBOOWUTCS B Crydae, €Cniv OH He WCMOonb3ylTcs B cucteme (ycTaHoBreH Tun gatyvka 6 «HET
OATUUKAS);

6) «Hacoc 1 aBap» — npu aBapun Hacoca 1 (kputepuu aBapum cm. n. 3.11);

B) «Hacoc 2 aBap» — npu aBapuu Hacoca 2;

r) «ABapuiiH.Hacoc aBap» — npv aBapvu aBap1mnHOro Hacoca.

n) «3aBbIwW.O6p» — ecnu Temnepatypa Tob > To6 max;

e) «3aHmxk.06p» — ecnu Temnepatypa Tob < To6 min.

[Mpy HecKkonbKMX aBapusX TEKCTOBble CTPOKM pacluMdpOBKM MPUYMH aBapuii BbIBOAATCS Yepes
npo6en Ha HUXHEN CTPOKE.

Ons caBura cTpoku, He nomellarolleics no ArnvHe Ha gucnnee, criefyeT BOCMONb30BaTbCsl

KOMBVHaLuen knasuLL + (ansa cosura Bnpaso), NMM60o + (ansa casura BNeBo).

Mpn BO3HMKHOBEHWM aBapuW KOHTPOMMNEP MEpeKknioynUT WHAMKaUMIo Ha 8 akpaH. Jlamna
aBapuUMHOWM curHanusauum B pexume BKNodYeHa Bcerga. PeByH B pexume «O6paTtH.OTonn» He
BKIOYaeTCs.
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4.2.4 Pexum «Houb oTonn»

B aTom pexume npuGop ynpasnsieT K3P KOHTypa OTOMMEHWS, OCYLLECTBMSAS perynupoBaHve
TemnepaTtypbl OTOMMEHUS C MOHUXEHHOM OTHOCUTESIbHO pexnma «Harpes oTons» ycTaBKoiA.

4.2.4.1 ®YHKUMM, BbIMOJIHAEMbIE NMPU BXOAE B PEXUM

I'IpM BXOZ€ B PEXMM:
BKIMIOYAETCH HACOC OTOMMNEHNS;

- nameHsieTcs nigukaumsa Ha XKKW (cm. n. 4.2.4.3);

—  YCTpOWCTBa aBapWMHOW CUrHanmU3auuW: namna u peByH — MO YMONYaHWIO BbIKMIOYEHbI, U
OyayT BKNIOYEHbI B Criydae BO3HUKHOBEHWS aBapunHon cutyauum (cm. n. 7.2).

4.2.2.2 ®yHKUMK, BOCTYNHbIE B pexume «Houb oTonn»

B pexume gocTynHbl cnegyowmne dyHKUMK:

a) KOHTPONNep ynpaBnsieT 3aABWKKOW OTOMNMEHUs, MNOAAEpXKMBasi TeMmnepaTypy B KOHType
OTHOCUTENBHO YCTaBKW, 3adaHHoN no rpaduky «pad ToTton» nnoc «ensta Houb»;

6) py4HOE ynpaBneHne 3adBWXKKOW OTONNeHusi. [ns py4yHOro ynpaBleHWsl MOLLHOCTbIO

Heobxoaumo BbIOpaTh CTpenkamm unm Ha knaBmaType npubopa akpaH 5 (cm. n. 4.2.4.3),

3aTeM cnegyet HaxXaTb KOMOMHaLMIO KHOMOK . + . [ns BbIxoga u3 pexuma py4HOro

yrpaBneHusi 3aBukkaMm Heo6X0AUMO HaxaTb KHOMKY

Bxopa/Bbixoa B pexmum NoATBEpXAaeTCst 3ByKOBbIM CUrHaINOM.

B) AOMNONHUTENbHAasA YHKUMS YNpaBrneHUs HACOCOM MOAMUTKU KOHTypa OTONneHuns (nogpobHee
cMm. n. 3.7).

r) aBTOMaTuyeckoe mMepeknioyeHne HacocoB 1,2; pyyHoe nepeknoveHne HacocoB 1, 2,
aBapUHbIN.

) oBHOBMNEHWe MHAMKaLMKN Ha 3KpaHax.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4.2.4.3 UHpukauus B pexunme «Houb otonn»

Mpu dyHKUMOHMPOBaHUM KOHTponnepa B pexume «Houb otonn» Ha XKW obHoBnseTtcs
VHAVKaUMSA, OTpaxaroLas Nnpovcxoasiime npoLeccs.

AkpaH 0 HEE Holdlel |oT|lolna
Foe XX.XX = nokasanust gatydmka . — i
TeMmnepaTypbl HapYXXHOro BO3AyXa (ECHM AaTumMk | &) = | #A)&A

NOAKMIYEH U ucnpaBeH), nubo TeKkcToBoe
coobuieHne 06 owmbke namepeHus.

AkpaH 1 HizlE= Holdlel |oT|lolna
foe XXXX = nokasaHuss gatamka i
TemnepaTtypbl MPSAMOM  BOAbl (€CrM  patumMk |5 s | A A

NOAKMIYEH W ucnpaBeH), nubo TeKkcToBoe
coobueHre 06 owmnbke namepeHus.

dkpaH 2 Toe Hose (o71oma
Fne XXXX = nokasaHus patamka | oofo | — o
TemnepaTtypbl 06paTHOW BOAKI. _}‘i A w A A AR IR
YY.YY — ycraBka Tob, BbluMCNEHHast Mo
rpaduky.
Sxpan 3 Tl Hose |oTomna
Fne XXXX = nokasaHus patamka | ofo | — o
TemnepaTypbl BOAbl B KOHTYPE OTOMMNEHUS. _}‘i A e AR T .Y Y
YY.YY — ycraska TOT, Bbl4MCINEHHas Mo
rpaguky.
OkpaH 4 o o ey e

.‘E
¥

P
-l"l

Lod | i

[ne 13:00 — Tekyllee 3Ha4YeHMEe BPEMEHU B -
dopmaTe Yacbl:MUHYTbI, CKOPPEKTUPOBaHHOE C |
y4eToM nepexofa Ha neTHee/3nMHee Bpems.

13.05.08 — aTta B hopmaTe Y4.MM.IT.

24
i
i)
i

~

AKpaH 5
Foe xxx = Tekywee nonoxeHve K3P |+
oTonneHns (M3MepeHHoe NGO pacyeTHoe B %). |5 4|

I'Ipvl HaXaTnm covyeTaHua KHOMOK +

ynpaBneHusi NOMOXeHNeM 3aABWXKN KOHTYpa OTOMNEHUS:
a) 6rokMpytoTCA BCe OCTarnbHbIe 3KpaHbl, KPOME NATOro;

.
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]
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nl

1

]

]

KOHTpoOnnep nepexoauTt B pPexuMm pPy4vyHOro

6) Mpy HaxaTun KHOMKM KOHTpOMnep BblAaeT CUrHamn Ha OTKpbITWe 3afBWXKM (B cryyae,
ecnv 3afBuKKa aHanoropas — NNaBHO YBENWYMBAETCS 3HaYeHWe BbIXOAHOIO curHana; B cryvae
Hanmuuns 3apBuXKKK, ynpasrnsemoln asymsa BY, Oyaer BknioyeH cooTBeTcTBylOWMA BY Ha Bpems

HaXaTtua KHOI'IKM). Mpu HaxaTum KOHTpONnep BblAaCT CUrHaN Ha 3akKpblTUe 3aOBUXKA.

B) MPU HaXaTUW KHOMKM
OTOMMNEHMS.

OyaeT ocyLleCTBMNEH BbIXO4 U3 pexuma pyvyHoro ynpasneHus K3P
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JKpaH 6
Ha HwxHell cTpoke KOHTponnep BbIBOAWUT |i.
TEKCTOBOe 0603HAYEHWE BKITHOYEHHOTO B TEKyLIMA |
MOMeHT Hacoca: «Hacoc 1», «Hacoc 2»,

«ABapuiiHbIn». pyn HaxaTum + 6ynet

OCYLLECTBIIEHO NEPEKIIOYEHNE Ha CneayoLnii U3 cnucka Hacoc. ABapuiiHbIA Hacoc M3 cnucka oyner
ncknodeH npu «Mcn.Asap.Hac»= «HET».

M3meHeHne Hacoca noaTeepxaaeTcsi 3ByKOBbIM CUrHaNOM.

OkpaH 7

Ha HwxHeh CTpoke KOHTponnep BbIBOAUT i~
COCTOsIHME Hacoca noanuTkM  «Bkn»,  «Bblkn»
(cnesa) 1 3HaYeHVe 1aBMeHNs B KOHTYpE OTOMMeHns |
(cnpaBa). SkpaH 6 He ByaeT oTobpaxaTtbcsi Ha XXKU
(byneT nponyckaTbCA NpW MPOMMUCTbIBAHUM), €CNW YCTaHOBMEH TuM aHanorosoro Bxoga 8 «HET
OATYUMKA» (TO ecTb OaTyvK OaBfeHWst B KOHType OTOMMeHus He ucnomnb3yetcs). NogpobHee o
noruke paboTbl Hacoca NoAMNUTKM CM. n. 3.7.

OKpaH 8

Ha HwKHen CcTpoke KOHTpOmnnep BbIBOAUT
COCTOSIHUE UCMPaBHOCTN CUCTEMbI:

a) «Asapusa pgatyvka [Onon» — npu aBapuu
[artyvka nonoxeHusl. ABapusi artdvka MonoXeHus
He BbIBOAWTCH B Criydae, eCniv OH He MCMonb3ylTcs B cucteme (yctaHoBreH Tun gatyvka 6 «HET
OATUUKAY);

6) «Hacoc 1 aBap» -- npu aBapum Hacoca 1 (kputepun aBapum cMm. n. 3.11).

B) «Hacoc 2 aBap» -- npu aBapum Hacoca 2 (kputepumn asapum cm. n. 3.11).

r) «ABapuiiH.Hacoc aBap» — npv aBapvm aBapMnHOro Hacoca.

n) «Cructema vcrnpaBHa» — Npu OTCYTCTBUM aBapuu.

Mpy HecKkonbKMX aBapusiXx TEKCTOBblE CTPOKU paclUMEpPOBKU NPUYMH aBapuii BbIBOAATCS Yepes
npoben Ha HUXHEN CTPOKeE.

Ons caBura cTpoku, He noMellarlleics Nno AnvMHe Ha gucnree, criedyeT BOCMONb30BaTbCsl

KOMOMHaLmel knaeuL + (ans coBura Bnpaeo), nMbo + (ans cosura BReBo).

Mpn BO3HWKHOBEHUW aBapuy KOHTPOSNEP NepeKkmniounT MHAUKALMIO Ha 8 aKpaH, BKIOYUT namny
aBapuUMHOM CUrHanuM3auuu, npu UCYE3HOBEHWW aBapvuM namna aBapuHOW  CUrHanusauuu
BbIKIIOUNTCS. PEBYH B pexxnme «Houb o0Tonmn» He BKNovaeTcs.

FeT]
2
g
=y
;]
P

e
P
i
™
Lt
1
fete

[
= L E e

[ ]
™
- |
wde
o

™
i
i

[IRVIRY)
R

oy
P

L
]
d
™

4.2.5 Pexum «ABap.faTty.OTton»

B atom pexume npubop nepexoauT K aBapuiHOMY MOAAepXaHuio TemnepaTypbl B KOHType B
COOTBETCTBMM C Tabn. 4.3.

4.2.5.1 ®PyHKUMMK, BbINOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu BXoAe B pexum:

—  HacoC OTOMSIEHNs BKITIOYEH;

- nameHsieTcs nigukaumsa Ha XKKW (cm. n. 4.2.5.3);

—  yCTpoWcTBa aBapvHOW CUrHanM3aumm: namna v peByH — BKITHOYEHbI.

4.2.5.2 ®yHKUuMK, [OCTYNHbIE B pexume «ABap.farty.Otonn»
B pexxume gocTynHbel cnegyowmne yHKUMK:
a) KoHTponnep nepexoguT K aBapuiiHOMYy MoadepXaHuio TemnepaTtypbl B KOHType B
COOTBETCTBUU C Tabnuuen 4.3;
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

6) PyyHoe ynpaBneHue 3agBuwxkkol oTonneHusi. [Onsi pyyHOro ynpaBneHUsi MOLLHOCTbIO
Heobxoaumo BbIbpaTh CTpenkamu nnm Ha knaBuaType npubopa akpaH 5 (cm. n. 4.2.5.3),

o)
3aTeM crnegyet HaxXaTb KOMOMHaLMIO KHOMOK @ + . Ons BbIxoga u3 pexuma py4HOro

ynpaBreHns 3afBKKamMmy He06XOAMMO HaxaTb KHOMKY
3BYKOBbIM CUrHanom;

B) OOMONHUTENbHas PyHKUMSA ynNpaBneHWs HACOCOM NOAMUTKU KOHTypa oTonneHus (nogpobHee
cm. n. 3.7);

r) aBToMatmMyeckoe nepekmnioveHne HacocoB 1,2; pyyHoe nepekrnioyeHne HacocoB 1, 2,
aBapuHbIN.

A1) oOHOBMEHWe MHAMKALMM Ha SKpaHaXx.

. Bxoa/Bbixog B pexvm noateBepxaaeTcs

Ta6nuua 4.3 — Jloruka perynMpoBaHusi Npy aBapusix 4aT4YMKOB

ABapuiHbIN gaTymK DOenctBus

TH KoHTponnep npofdoskaeT  perynupoBaHue, ncronb3ys BMECTO
nsMepeHHoro TH 3HayeHue napametTpa TaBap (MMEHHO BMECTO
M3MEpPEHHOro, TO ecTb 3HayeHue TaBap 6ygeT noaBeprHyTo KOppekuun
CABWI/HAKIOH).

Tnpsam KoHTponnep  npofosbkaeT — perynupoBaHue,  WCMonb3yss  BMECTO
naMepeHHoro TnpsiM 3HayeHWe napameTpa TaBap (MMEHHO BMECTO
MN3MepEeHHOro, To ecTb 3HadyeHue TaBap GydeT NoaBEPrHYTO KOPPEKLMU
COBUI/HAKMOH).

To6 KoHTponnep npopgomkaeT  perynupoBaHue, MNpekpaTtuB  KOHTPOSlb
HaxoXaeHus TemnepaTypbl obpaTHOM BOAblI B 3a4aHHbIX OTHOCWUTENbHO
rpadvka npegenax.

PoTton KoHTponnep npoporkaeT perynupoBaHue, MpekpaTuB  ynpasreHue
KOHTYPOM MOANUTKN.
ToTon KoHTponnep npekpalyaeT perynvpoBaHue, yctaHoBuB K3P B 3agaHHoe B

Heckonbko aatuukoB | napametpe K3PaBap nonoxexue.

4.2.5.3 Ungnkauusna B pexnme «ABap.faty.Oton»

Mpy dyHKUMOHMPOBaHUKM KOHTpomnnepa B pexume «Asap.[aty.Oton» Ha XKKW obHoBnsetcs
MHAVKaLMS, oTpaxatoLlas npoucxoasiuye npoLecch!.

SkpaH 0 TIH GBelzp.da T4 0T
Fme XX XX = nokasaHus  JaTuMka |ttt LT L T
TemnepaTtypbl HapyXHOro Bosdyxa (ecnu gatdumk |4 & « |4 A

noaKkmoYeH U uchpaseH), NMBo TekcToBoe
coobLeHre 06 owmnbke n3MepeHus.

AkpaH 1 Timlepl |&lsale (| |0 T
Frpe XXXX = nokasaHus  gativMka | o
TeMmnepaTypbl NpsMON BOAbl (ECAM AaTUMK  |# 74« A4

NoAKIIOYEH W ucnpaBeH), nnbo TeKkcToBoe
coobLeHne 06 oLwnbke nsmepeHus.

dkpaH 2 Tlols| |&slzlpl . da T4 0T
Frpe XXXX = nokasaHus  gatyvmka | - I R P S T
Temnepatypbl obpaTHOW BOAbl (ECNM AaTUMK & &) a |4 P17« 7 ¥

NOAKMIOYEH W ucrpaBeH), nubo TeKkcToBoe
coobLeHre 06 owmnbke n3MepeHus;
YY.YY = yctaBka Tob, BblMMCIIEHHAs NO rpacuky.
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AkpaH 3 Tlo|T| |&slzlpl.da T4 0T
Foe XXXX = nokasaHus  Jardauka oo e T
TemnepaTypbl BOfbl B KOHType OTOMreHus (ecrnin |4 & « | &) 7
AaTyYMK NMOAKIMIOYEH M UCrpaBeH), Mbo TekcToBoe
coobLeHre 06 owmnbke n3MepeHus;
YY.YY =ycraBka ToT, BbluMCneHHasi No rpachumky.
OkpaH 4
ae 13:00 — TekyLuee 3Ha4YeHWe BPEMEHU B
dopmMaTte Yacbl:MUHYTbI, CKOPPEKTUPOBAHHOE C
y4yeToM rnepexona Ha neTHee/3MMHee BpeMsi.
13.05.08 — lata B chopmMaTe Y4.MM.IT.
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OkpaH 5
Foe xxx = Tekywee nonoxeHve K3P
oTonneHus (u3amepeHHoe nubo pacyeTHoe B %).

[Mpn HaxaTum couyeTaHWs KHOMOK +

ynpasneHna nonoxeHnem 3aaBUXXKU KOHTYpPa OTONNEHUA:
a) 6J'IOKVIpyIOTCF| BCe OCTallbHbl€ 3KpaHbl, KPOME MATOro;
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KOHTpOINep nepexoguTt B PEeXuUM pydHHOro

6) NpW HaXaTun KHOMKK KOHTpONnep BbigaeT CUrHanm Ha OTKPbITWE 3aABWXKW (B cnyyae,
ecrnn 3afBWKKa aHamnorosas — MMaBHO YBENMYMBAETCH 3HAYEHWE BbIXOAHOrO CurHana; B crnyyae
Hanmuuns 3aABUXKKK, ynpasnsemon asyms BY, OyaeT BknioyeH cooTBeTCTBylOWMA BY Ha Bpems

HaxaTusi KHomku). Mpu HaxkaTum KOHTPOMMep BblAaCT CUrHas Ha 3aKpbiTUe 3a0BUXKM.

B) MpW HaXxaTun KHOMKM OyneT ocyLecTBIEeH BbIXOA U3 pexuMa pyyHoro ynpasrneHust K3P
OTOMMNEHMS.

JKpaH 6

Ha HwxHel CcTpoke KOHTPOMNMEep BbIBOAUT i = p
TekcToBoe 0003HaYeHMe BKITIOYEHHOrO B TEKyLLUA
MOMeHT Hacoca: «Hacoc 1», «Hacoc 2»,

«ABapuiHbIn». Tpyn HaxaTum + 6ynet

OCYLLECTBIEHO NEPEKIOYEHNE Ha CreayoLlniA U3 cnucka Hacoc. ABapuiiHbIA Hacoc M3 cnucka oyner
vckntodeH npu «cn.Asap.Hac»= «HET».

M3meHeHne Hacoca noaTBepxaaeTcsi 3ByKOBbIM CUrHaIOM.

OkpaH 7

Ha HwxHen cCTpoke KOHTpONnep BbIBOAUT i
COCTOSIHME Hacoca noanuTkm  «Bkn», «Bblkn» |-
(cneBa) n 3Ha4YeHWe JaBNEHNs B KOHTYpe OTOMNNEHNS
(cnpaBa). OkpaH 6 He GyaeT oTobpaxaTbes Ha KK
(BypeT nponyckaTbCsl Npu NPONUCTbIBAHWW), €Cny yCTaHOBNEH Tun aHanoroBoro Bxoda 8 «HET
OATYUYMKA» (TO ecTb OaTyvK OaBfeHWst B KOHType OTOMneHus He ucnonb3yetcs). NoapobHee o
norvike paboTbl Hacoca noAnuTKM cm. n. 3.7.

3KpaH 8

Ha HmKHeln CTpoke KOHTpONnep BbIBOAUT | e =
COCTOSIHME UCMPABHOCTM CUCTEMBI: [

a) «ABapusa patumkoB THB Tnpsm To6 [Onon
PoTton» — npu aBapumn patyvkoB. ABapus OaTyMKOB
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

NOMOXEeHWs, HapYyXXHOro Bo3ayxa, MPsSIMOW BOAbl, AaBMNEHUS B KOHType OTOMMEHUS He BblIBOAMTCS B
criyyae, ecnv OHU He WCMonb3ylTcs B cucTeMe (YCTaHOBMEHbl Tunbl daTymkoB 6, 1, 2, 8 «HET
OATYMKA», COOTBETCTBEHHO);

6) «Hacoc 1 aBap» -- npu aBapuu Hacoca 1 (kputepun aBapum cM. n. 3.11).

B) «Hacoc 2 aBap» -- npu aBapuu Hacoca 2.

r) «ABapuiiH.Hacoc aBap» — npv aBapvm aBapuMmnHOro Hacoca.

Mpy HecKkonbKMX aBapusX TEKCTOBble CTPOKM pacluMdpOBKM MPUYMH aBapuii BbIBOAATCA Yepes
npoben Ha HUXHEN CTPOKe.

Ons caBura cTpoku, He noMellarolleics no AnvHe Ha gucniee, criedyeT BOCMONb30BaTbCsl

KOMOWHaLMen KrnasuL + (ansa cosura Bnpaso), NMM60o + (ansa casura BNeBo).

MpU BO3HWKHOBEHUM aBapuM KOHTPOMMEP MEPEKMOYNT MHAMKAUMIO Ha 8 3KpaH. YcTpoicTea
aBapUIHON CUrHaNM3aLMK: Namna u PeByH — B PEXUME BKIOUYEHbI MOCTOSAHHO.

4.2.6 Pexum «ABap.HacocOTton»

B atom pexume npubop nepexoauT K aBapuiHOMY MOAAEepXaHuio TemnepaTypbl B KOHType B
cooTBeTCTBUM ¢ Tabn. 4.1.

4.2.6.1 ®PYHKUMMU, BbINOJIHAEMbIE NPU BXOAE B PEXUM

I'IpM BXOZE B PEXUM:

BbIKIMOYaeTCs aBapuiiHbIA HACOC OTOMNMEHUS; HAcoC 1 1 Hacoc 2 BbIKMOYEHbI;
- n3meHsieTcs nHaukaumsa Ha XKW (cm. n. 4.2.6.3),
—  YCTPOWCTBa aBapuiiHOWN CUrHanuM3auuu: namna v peByH — BKITIOYEHbI.

4.2.6.2 ®yHKUMM, [OCTYNHbIE B pexume «ABap.HacocOTon»

B pexume gocTynHbl cnegytowime yHKUMK:

a) KOHTpOnnep ynpaBnseT 3aABUXKKOW OTOMMEHWs, MoAAepxuBas TemnepaTypy B KOHType
OTHOCUTENBLHO YCTaBKM, 3adaHHoi no rpadmky Mpad ToTon OTHOCMTENLHO TEMNepaTypbl HapyXXHOTo
BO34yxa Nnbo NpsiMovi BOAbI B 3aBUCUMOCTU OT 3HaveHus napameTpa «Tun pad» (cm. n. 6.11.2);

6) PyyHoe ynpasneHue Sa,EI,BVDKKOM OTOI'IJ'leHVIH [na py4HOro ynpaBneHWs MOLLHOCTbIO

Heobxoaumo BbIOpaTh CTpeJ‘IKaMM unu Ha KJ'IaBMaT pe npubopa 3kpaH 5 (cm. n. 4.2.6.3),

3aTteM creayetr HaxaTb KOMOMHALMIO KHOMOK . + . ,D,J'IFl BbIXO04a W3 peXuma pyyHOro

ynpaBneHus 3aaBuKkaMmm Heo6XoAMMO HaxaTb KHOMKY |:

Bxoa/Bbixoa B pexvm NoATBEPXKAAETCS! 3BYKOBbIM CUrHaINOM.

B) AOMNONHUTENbHAas YHKUMSA yNpaBreHnss HacoCoM MOANUTKM KOHTypa oTonneHust (nogpobHee
cm. n. 3.7).

r) O6HoOBNEHME NHOUKALMM Ha SKpaHaXx.

4.2.6.3 Ungmkauus B pexxume «ABap.HacocOTon»

Mpu dyHKUMOHMpPOBaHWMM KOHTponnepa B pexume «Asap.HacocOton» Ha XKW obHoBnsieTcs
VHAMKaLUMSA, OTpaxaroLas Nnpovcxoasiime npoLeccs.

AkpaH 0 Tl 8 e
Foe XX.XX = nokasaHus AaTuvka Temnepatypbl .o,
HapyXXHOro BO3ayxa (ecnu [aTyuK MOAKIIoYEeH M | &) & |45 5
ucnpaseH), nubo TekcToBoe coobuieHne o6
oLmbke namepeHus.

W]
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OkpaH 1 Tre S ao.HMac 0T .
Foe XX.XX = nokasaHus gatyvka TemMnepatypbl ... " i
npsAMoi BOAbl (ECNM  AATYMK MOAKMIOHEH U |4 &4 = |4 54

ncrnpaeeH), nmbo TekcToBoe coobLieHne o6
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

owwmnbke namepeHua.

JkpaH 2 Troel S ao.HMac 0T .
Frpe XXXX = nokasanus gatamka |ttt d [ PN R PR
TemnepaTtypbl OGpaTHOM BOAbl (ecrM patumk |4 |A) s A A HAIEIR IR

NoAKMIYeH W ucnpaseH), nnbo TekcToBoe
coobLieHne 06 owmbke namepeHus;
YY.YY = ycraBka ToO, BbluMCMEHHAs Mo

rpaduky.
OkpaH 3 T = o < T .
Fne XX.XX = nokasaHus  pgartyuka - .

Y

TemnepaTtypbl BOAbI B KOHTYpe OTOMneHus (ecmm |+
[aTyyK MOOKMYEH U UCnpaBeH), NMMBO TEKCTOBOE
coobLeHre 06 owmnbke namMepeHus;
YY.YY =ycraBka ToT, BbluMCNEeHHas no rpacuky

OkpaH 4

ae 13:00 — TekyLuee 3Ha4YeHWe BPEMEHU B R
dopmaTe Yachli:MUHYTBI, CKOPPEKTMpPOBaHHOE C | 1
y4yeToM nepexoga Ha neTHee/3uMHee Bpemsl.

13.05.08 — laTa B hopmaTe Y4.MM.IT.

o

331
|
[

11

OkpaH 5
Foe xxx = Tekywee nonoxeHve K3P
oTonneHus (u3amepeHHoe nubo pacyeTHoe B %).

[Mpn HaxaTum coyeTaHWs KHOMOK +

ynpasrieHUa NoNoXeHneM 3aaBMXKKN KOHTYpa OTONNeHUA:
a) 6J'IOKVIpyIOTCF| BCe OCTallbHbl€ 3KpaHbl, KOOMEe NATOro;

o

331
|
[

11

(sl IR s

KOHTpOINep nepexogumTt B PEeXuUM pydHHOro

6) Npu HaxaTUn KHOMKM KOHTpOMnep BbIAAET CUrHan Ha OTKpbITME 3aABuxku (B crnydae,
ecrnn 3afBWKKa aHamnoroBas — MIaBHO YBENWYMBAETCH 3HAYEHWE BbIXOAHOrO curHana; B crnyyae
Hanuuns 3adBuXKKK, ynpasnsemon asyms BY, Oyaet BknioyeH cooTBeTCcTBylOWMA BY Ha Bpems

HaxaTunsi KHomku). Mpu HaxaTum KOHTpOMmep BblAACT CUrHan Ha 3akpbiTUe 3aABUXKU.

B) NPW HaXXaTuy KHOMKK OyOeT OoCyLLEeCTBEH BbIXOA U3 pexuma pyqHoro ynpasneHuns K3P
OTOMMNEHMS.

SKpaH 6

Ha HwkHelt CTpoke KOHTPOMNEp BLIBOAUT |{% i3
COCTOSIHWE UCNPABHOCTU CUCTEMBI: =

a) «Asap.Hacoc» — Bceraa. R

0) «<ABapusi patumka [non» — npu aeapuu
Jatyuvka. ABapusi gaTyvka MOSIOKEHUS He BbIBOAUTCS B Cryyae, €Chu OH He WCMoNb3yloTcs B
cucreme.

MpW HECKONbKUX aBapusix TEKCTOBblE CTPOKU pPaclundpoBKM MPUYMH aBapuil BbIBOASTCS Yepes
npoGen Ha HWKHEN CTPOkKe.

Onsa caevra CTpokW, He Nomellalolencs no AnvHe Ha gucniee, criefyeT BOCMONb30BaTbCA

KOMOUVHaLMen knaesuLu + (ans coByra Bnpaeo), nMbo + (ans casura BNego).

YcTponcTtea aBapunHON curHanusaumm — namna u PEeBYH — B peXumMe BKIKO4YeHbl Bcerga.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4.2.7 Pexum «AHP oTtonn»

B atom pexume npubop ynpasnsetr K3P LIO, ocywectBnsa nouck koadcuumentos ML
perynsaTtopa. B pexvme ecTb ABe cTaguu: CTagusi PpyYHOro yrnpaBreHus 1 aBToMaTnyeckas CTapus.
Mpu pyyHoONn cTagum nonb3oBaTenb NOAroTaBNMBaEeT CUCTEMY K aBTOHACTPOViKe, B aBTOMaTUYeCcKoWn
cTagum ocylecTBnsieTcst nomck koadpdpuumeHtos MNL perynatopa B aBTOMaTUYECKOM PEXUME.

MpumeyaHne — B npouecce OCyLIECTBNEHNS aBTOHACTPOVKM MPOUCXOAUT 3HAYMTemNbHOe
KonebaHvwe TemnepaTypbl B KOHType oTonneHus. Ecnn cuctema He gonyckaeT Takux konebaHuid,
nmbo OHM MOryT NPUBECTVM K Mopye MaTtepuasnbHbiX LEHHOCTEW B MOMELLEHVSIX 3[aHus unu
YXYALUEHWI0 CamMoyyBCTBUSA ero obuTaTenew (Hanpvmep, 6onbHULBI U T.4.), HEOB6X0ANMO OTKasaTbCH
OT NpoBeAeHUst aBTOHACTPONKY.

4.2.7.1 ®PYHKUMMK, BbINMOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu Bxoae B pexum:

—  HacoC OTOMSIEHNs BKITIOYEH;

- nameHsieTcs nHgukaumsa Ha XKKW (cm. n. 4.2.7.3);

—  yCTpOViCTBa aBapuiHOW CUrHarM3aLmm: namna u pesyH — B JaHHOM PeXvMe BbIKIHYEHbI Bcerga.

4.2.7.2 ®YHKUMU, BOCTYNHbIE B pexume «<AHP otonn»

B pexume gocTynHbel cneayowmne yHKLUK:

a) KOHTpomnnep ynpaenseT 3a4BWKKOW OTOMMEHMWs, OCYLLEeCTBASA nouck koadduumentos MO
perynsTopa;

B) AONONHUTENbHAA PYHKUMS ynpaBreHnss HacoCoM MOAMNUTKWA KOHTYpa oTonneHuns (nogpobHee
cm. n. 3.7).

r) aBTOMaTM4YeCKOE NEepPeKITtoYEHNe HACOCOB 1,2; py4HOe NepEKIoYeHe HacoCoB 1, 2, aBapuUiHbINA.

1) OGHOBMEHNe MHAMKALMN Ha SKpaHax.

4.2.7.3 Unpgukauusna B pexume «<AHP otonn»

Mpy dyHKUMOHMPOBaHUM KoHTponnepa B pexume «AHP otonn» Ha XKW o6HoBnsieTcs
VHAMKaLWS, OTpaxaroLLlas Npoucxoasilime npoLeccsl.

OkpaH 0 - -

fpe  XXX.X = nokasaHus  gatymka || T = il
TemnepaTtypbl FBC ¢ TouHocTbio 0,1. IR

YYY — MyHMMarnbHas TemnepaTtypa B KOHType b !
OTONsMeHnsl, OT KOTOpon OydeT BO3MOXEH 3anyck aBTOHACTPOMKM (OHa paBHa pasHuue YyCTaBKu
oTONmMeHns1 B pexume «Harpes oTonn» u 4eTbIpéX rpagycoB) — Npu pyyHon ctagum u «MLH» -- npu
aBTOMaTMYECKOW CTaauu.

ZZZ — B pyYHOW CTaguu — COCTOSIHME cucCTeMbl: «[lyck» — BO3MOXEH 3amnyck aBTOHACTPOMKM,
«HeCTab» — HEeBO3MOXEH 3anyCck aBTOHACTPOWKW; B aBTOMaTUYECKOW CTaAWMN — 3HAYEHUE MOLLHOCTU
HarpeBa B NpoLEeHTax.

snabenn
el

1
b |
2

HaxxaTve kombuHauwmi knasuLL . . B Py4HOM CTaguy MPUBOAWT K OTKPbITUIO/3akpbiTuio K3P.
CTtpenka BHU3 B py4HOU CTaaum oTobpaxaeTcsi npu ycrnosuu, 4To Temnepatypa N/BC meHee yem
Ha 4 rpapyca Huxe ZZZ.
AkpaH 1 Tl &
Fnpe XXXX = nokasaHus  paTymka
TemnepaTtypbl HapyXXHOro Bosfyxa (ecnu gatyvk
NOAKMIOYEH W ucrpaBeH), nunbo TeKcToBoe
coobuieHne 06 owmbke namepeHus.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

AKpaH 2

fne XXXX = nokasaHuss  paTtyuka
TemnepaTtypbl npsmon Bogbl 1 (ecnu gaTuumk
NoaKknioyeH W ucnpaBeH), nmMbo TekcToBoe
coobLeHne 06 ombke N3MepeHust.
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OkpaH 3 T
Fae XX XX = nokasaHus  pgatyvka . —T =
TemnepaTypbl 06paTHOI BOAbI. [ A A A
YY.YY — ycraBka TemnepaTypbl obpartHom
BOAbl, BbIMUCTIEHHAS MO rpaduky.
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OkpaH 4 T

Fnpe XXXX = nokasaHuss  paTtyuka
TemnepaTtypbl OTONNEHNS.

YY.YY — ycraBka Temnepartypbl OTOMMEHMs,
BblYMCMEHHAs MO rpaduky.
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OKpaH 5 i

13.00 — Tekywee 3HadyeHne B dopmaTe ——
Yacbl:MUHYTbI, CKOPPEKTUPOBaHHOE C Y4eToM _3- O |
nepexoaa Ha NeTHee/3MHee BpeMms.

13.05.08 — laTa B hopmaTe Y4.MM.IT.

dkpaH 6 aHP |olT|oina

Foe xxx — Tekywee nonoxeHne K3P BC — i
(n3mepeHHoe Nnbo pacyeTHoe), B NPOLIEHTaXx. #

AkpaH 7 Hlag|clolo S HIP |olTtlonlAa

H

Ha HwxHel CTpoke KOHTponnep BblBOAUT
TekcToBoe  0BO3HayeHne  BKIIIOYEHHOTO B
TeKyWwuin MOMeHT Hacoca: «Hacoc 1», «Hacoc

2»,
«ABapuiHbIny». [py HaxaTum + OyAeT ocyLecTBEHO NEPEKITIOYEHNEe Ha CrneayoLwmi

13 cnmcka Hacoc. ABapuiiHbIii Hacoc 13 cnncka ByaeT uckntoveH npu «Mcen.Asap.Hac»= «HET».
M3meHeHne Hacoca noaTBepxaaeTcsi 3BYKOBbIM CUrHANOM.

4.2.8 Pexum «Jleto oTtonn»
B aTom pexume npubop 3akpbiBaeT K3P 1 BbikniovaeT HacocChl.

4.2.8.1 ®PyHKUMMK, BbINOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu Bxoae B pexum:

—  BBIKIIOYAKOTCA HACOChl OTOMIEHUS;

—  3akpbiBaeTcsa K3P otonnenus;

- nameHsieTcs nHaukaumsa Ha KK (cm. n. 4.2.8.3);

—  YCTpOWCTBa aBapwuiHOW CUrHanuM3auuu: namna v peByH — MO YMOIYaHMWIO BbIKIIOYEHbI, 1
ByayT BKINOYEHbI B Clly4ae BO3HUKHOBEHWUSI aBapuHON cuTyauum (cMm. n. 7.2).

4.2.8.2 ®yHKUMK, AOCTYNHbIE B pexume «Jleto otonn»

B pexuvme oCTynHbl cnegyoLime yHKLUu:
a) Nepuroanyeckoe BKIOYEHNE HACOCOB KOHTYypa oTonneHus (nogpobHee cm. n. 6.13.7).
6) OBHOBNEHME MHOMKALUM HA 3KpaHaX.
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4 Pexumbl paboTbl npubopa B cucteme LIO u 'CB

4.2.8.3 UHaukauus B pexume «JleTto oTtonn»

Mpn dyHKUMOHMPOBaHMM KoHTponnepa B pexume «Jleto otornn» Ha XKW obHoBnsetcs
MHAOVKaLWS, oTpaxaroLlasi NpoMcxXoasilime npoLecchl.

OkpaH 0

Fae XX. XX = nokasaHus gatymka Temnepatypbl |-, , P
HapYyXHOro BO3dyXa (ecnu [aTyuk MOAKMYEeH Wn | il
ucnpaBseH), NMMbo TekctoBoe cooblueHne o6 owmnbke |7 # . A H
N3MepeHust. o i

SkpaH 1

Fae XX.XX = nokasaHus gaTyvka TemnepaTypbl | 7 i
npsiMmo BoAdbl (eCnMM  JaTyMK  MNOAKIIOYEH U =T
ucnpaeeH), NGO TekcToBoe coobLleHne 06 owmnbke | 4| « | A A

ih:
]
]
-5
o3
[
k]

ih:
]
]
-5
o3
[

N3MepEHUsI.

SKpaH 2

F'ne XX XX = nokasaHust oatimka | 7 e e A | e | 1 JURRY N Y Y
Temnepatypsl obpaTHoli BoAbl (ecnu  patuvk | - o PRELDIML M MELAE
MOAKMIOYEH W  ucnpaBeH), INnGo  TekcToBoe | ¥ ¥ . 3| ¥ Y¥ oYY
coobuieHne 06 owmbke nsmepeHus; ) S o

YY.YY = yctaBka T06., Bbl4MCNIEHHas MO rpadovKy.

SKpaH 3

e XXXX = nokasaHua  pgatavmka | Tevr A sl e o or A
TemnepaTtypbl BOAbl B KOHTYpe OTOMMEeHUst (ECIM [ 1. |+ [+, | | | s o

EAEAIEE R R AR T 00 e ¥ ¥

AaTyMK NOAKMIOYEH W ucnpaseH), Nubo TekcToBoe
cooblueHve 06 owmnbke n3MepeHuss;

YY.YY = yctaska TOT., BblMUCIIEHHAs MO rpagomky.

SKpaH 4

lFoe 13:00 — Tekywee 3HauyeHWe BpeMeHU B i
cdopmaTe  4yacbl:MUHYTHI, CKOPPEKTUPOBAHHOE C |
y4eToOM nepexofa Ha netHee/3MMHee BpeMs.

13.05.08 — [laTta B hopmate 44.MM.IT.

OkpaH 5

lae xxx = Tekywee nonoxenne K3P otonneHus
(n3mepeHHoe nnbo pacuyeTHoe B %).

I'Ipvl HaXaTun coYveTaHUA KHOMOK +

KOHTpONep nepexoanuT B peXxum py4yHOro ynpasneHna nonoXXeHnem 3aBUXKN KOHTYpa OTONNeHnA:
a) 6J'IOKVIpyIOTC$I BCe OCTallbHble 3KpaHbl, KOOMe NATOro;

T

Lod | 0

;]
-4
i
[

LV ARVIRY]
RPA Y

6) Mpy HaXaTun KHOMKM @ KOHTpOMnep BblAaeT CUrHam Ha OTKpbITWe 3afBWXKM (B cryyae,
ecnu 3afBuKKa aHanoroBas — NNaBHO YBENWYMBAETCS 3HAYeHWe BbIXOAHOIO curHana; B cryvae
Hanuuma 3adBwXKKW, ynpaBnsemon aAsBymst BY, Oyager BknwoyeH cooTBeTcTByowui BY Ha Bpems

HaXaTtuna KHOI'IKI/I). ﬂpvl HaXaTtum KOHTpONNep Bbl4aCT CUrHaN Ha 3akpbiTue 3aABUXKKA.

B) npn HaXaTUn KHOMKU 6y,u,eT OCYyLLEeCTBI1EH BbIXO4 U3 peXnma py4vyHOro ynpaslieHUsA K3P

oTonneHusa.

JKpaH 6
Ha HWKHENn CTpoke KOHTpOsfep BbIBOAUT Al g e
COCTOSIHWE UCMPaBHOCTU CUCTEMbI: N TR
a) «Asapus patumkoB TH Tnpam To6 Onon | ki Mt =t

Poton» — npn aBapun OaT4uKoB. ABapMﬂ AaT4ynkoB
NONOoXeHnda, Hapy>XHOro Bo3ayxa, I'IpFlMOVI BOAbl, AaBlieHNUA B KOHType OTOonfeHna He BbIBOAUTCA B
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criyyae, ecnv OHW He WCMonb3yloTcs B cucTeMe (YCTaHOBMEHbl Twunbl gatymkoB 6, 1, 2, 8 «HET
OATYMKA», cCOOTBETCTBEHHO).

6) «Cnctema ucnpaBHa» — Npv OTCYTCTBMM aBapun.

Mpn HecKonbknx aBapusix TEKCTOBble CTPOKM PacLUMdpOBKM MPUYMH aBapuin BbIBOAATCH Yepes
npo6en Ha HWKHeN CTPokKe.

[na caBura CTpokW, He Nomelyalolencst No AnvHe Ha gucniee, crefyeT BOCMONb30BaTbCS

KOMBVHaLuuen knasuLl + (ansa cosura Bnpaso), NMM6o + (ansa casura BNeBo).

YcTpoicTBa aBapuitHOi CUrHanu3aumm — namna u peByH — B pexmMme BKMIOYEHbI BCeraa.

Mpy BO3HWKHOBEHWW aBapuK KOHTPOMNEP NEPEKITYUT MHAUKALMIO Ha 6 SKpaH, BKMOYUT namny
aBapuNHOW  CUrHanuMs3aumu, npu  WUCYE3HOBEHWM aBapuu famna aBapuHON  curHanmusauuu
BbIKMtoUNTCS. PEBYH B pexume «J1eTo 0TON» He BKIlOYaeTCs.

4.3 Cxema nepexofa mexay pexumamu koHtypa F'BC

Cxema nepexoda Mexgy pexumamy QyHKUMOHNPOBaHWA koHTypa [BC koHTponnepa
npefctaBneHa Ha pucyHke 4.1. YcrnoBusi nepexoga Mexay COCTOSHUAMU (pexumamun) npuBefeHbl B
Tabnuue 4.5 onsa KoHTypa.

Ha cxeme npuHATHI yCnoBHble 0603HaYeHWs1, NpeacTaBneHHble B Tabnuvue 4.4.

Tabnuua 4.4 — YcnoBHble 0603Ha4YeHUs CXeMbl Nepexoaa Mexay COCTOSHUAMU

CumBon KpaTtkasa pacwudcppoBka Mpumep

T MepeaHuit PpoHT C71 — HaxaTne kHonku C7

t 1 AeHb — HacTynneHue [OHEBHOTO BPEMEHU
CYyTOK, TO €CTb CMeHa C Ho4Horo nmnbo
npasgHUYHOrO BpeMeHU Ha AHEBHOE

! Jlornyeckoe «He» IC5 — MHBEpPTUPOBaHHbIN curHan co Bxoga C5

1= He paBHO in-t[[5]'="HET OATYMKA” — B napameTpe in-t
3anncaHo  3HayeHue, oTtnuyHoe oT «HET
OATHNKA»

Il Nonunyeckoe «UINU» ABapusa gatuuka Tob || Toton — ycnosue 6yget

UCTUHHO NpW aBapun patyuka 06paTHOVI BOAbI
nnm TeMnepaTypbl B KOHTYpe OTONNIEHUA

€ 3Hak npuHagnexHocTn t € Houb — ycnoBue OyAeT UCTMHHO B HO4YHOE
BpPEMS CyTOK OO B Npa3gHUYHbIE OHM
& INornyeckoe «U» (C1)&(C5) — BkntoYeH AUCKpeTHbIM Aatymk Cl u

BKITIOYEH AMCKPEeTHbIN gaTyuk C5

B cxeme nepexodoB noapasymeBaeTCsl, UTO, €CNU B YCIOBUU OUTypUpYET aHaroroBbi AaT4uK,
TO ycrnosue ByaeT MMeTb COCTOSIHUE JIOTMYECKOro HyIsi NpY aBapun fatyuka.

MNpumep TH<T3uma/neTo o3HayaeT, 4YTo ycroBue ByaeT MMEeTb COCTOSIHUE NOTMYECKOro Hyns B
cnyyae, ecnn TH=T3numalneto, Nnbo Npu aBapum AaTyvka TeMnepaTypbl HAPY>KHOro BO3AyXa.

ABapusi gatumka OygeT cuuTatbCA M B TOM Cllydae, ecrv Mpu HacTpolke 3aAaHo 3HayeHue
COOTBETCTBYIOLLEro napametpa «Tun aarunka» = «HET JATYMKA». Bonee nogpo6Ho 06 aBapusix
Ha aHanoroBbIX BXogax cMm. n. 7.2, Tabnuua 7.3.
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1,

Asap.Hacoc 'BC

Asap. Trec

3

!

Harpes 'BC

AHPI'BC

8

2,

10

OcrtaHoB IBC|e+—

PucyHok 4.1 — Cxema nepexoga Mexay pexvmamu koHtypa MBC

Ta6nuua 4.5 — YcnoBus nepexoga Mexay pexumamu kontypa 'BC
VYeaosue (u3 pexxumos Harpes I'BC, Ycnoswue (no nponagaHuio Ycnoswue (1]2)&3:
AHP I'BC) 1]|2: nUTaHus): 1. 3anyck ¢ knasuaTypbl UnNK No ceTu

1. aBapust HacocoB 1 u 2 (Mcm.ABap.nac.=
«HET»)

2. ABapust HacocoB 1, 2 i aBapuitHOTO Ipu
(ﬁcn.ABap.Hac.: «JIA»)

Ycnosue (u3 pexumoB Harpes 'BC,
AHP I'BC, Asap.Hacoc I'BC):
ABapusi natunka Trec

Ycnosue:

AnbT+lyck/cTon > 2 cek

Ycnoswe:

Het aBapuu patuuka Trec

t HFOHaRaHMH nutaHnsa < «Bpemsi ocT.»

Ycnosue:
3anyck ¢ knaBuaTypbl U Mo ceTn

nap-p «AHP BC»)

Ycnosue 1]|2:

1. YcneluHoe 3aBeplueHue
aBTOHACTPOWKN

2. HeycneluHoe 3aBepLueHne
aBTOHACTPOWiKK NGO BbIX0oA > 2 cek

(nap-p «3anyck MBC»)

2. Mycx/cTon > 2 cek

3. Het aBapuu gatumkoB (Trec&(Ononl
npu ycnosuu in-t[5]!'= «<HET
OATUYUKA).

YcnoBue (U3 No60ro u3 pexmmoB):
OcCTaHOB C KnaBMaTypbl Unu Mo ceTu
nap-p «3anyck FBC»)

YcnoBwue (no nponagaHuto
NUTaHUA):

t nponaaaHns nuTaHus 2«Bpems ocT.»

4.4 Cxema nepexona Mmexay pexxmMmamum KOHTypa oTonsneHus

Cxema nepexofa Mexay pexumamu yHKUMOHMPOBAHUS KOHTypa OTOMMEHMsI KOHTponnepa
npeAcTaBneHa Ha pucyHke 4.2. YcnoBus nepexona Mexay pexvMamu npuseeHsl B Tabnuue 4.6.

Ha cxeme npuHATHLI ycrnoBHble 0603HaYeHNs1, NpeacTaBneHHble B Tabnuue 4.4.

B cxeme nepexofoB nogpasyMeBaeTCsl, YTO, €CN B YCNOBUU hUrypupyeT aHanoroBblil aT4ymK,
TO ycrnoBue BGyAeT MMETb COCTOSIHUE JIOTMYECKOrO Hyrs Mpy aBapuv AaTyuka.

Mpumep: TH<T3umal/neTo o3HayaeT, 4TO ycrnoBue GyaeT MMEeTb COCTOSIHWME FIOrMYECKoro Hyns B
cnydvae, ecnu TH=T3umal/neTo, NMBo Npu aBapum gaTymka TemnepaTypbl HapyXHOro Bo3ayxa.

ABapusa gatuuka bygeT cuuMTaTthCs M B TOM Crlyyae, eCnv Mpu HacTpovike 3afaHoO 3HauveHue
cooTBeTcTBYylOLWEro napameTtpa «Tun aatymka» = «HET OJATUMKA». Bonee nogpobHo 06 aBapusx
Ha aHanorosbIx Bxogax cM. n. 8.2, Tabnuua 8.3.
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13

Asap. Hacoc oTonn

O6parH. OTonn

78 r 3

6

AHP otonn

A 9
10 11i12
Y

18

A4
Houb otonn

2!

719,—’

-’

Harpes otonn
17

22
OcraHoB oTonn

21

4 15

13l14l

Jleto otonn

23

‘_

PucyHok 4.2 — Cxema nepexofa Mexay peXxvMMmaMu KOHTypa oTonneHus

Ta6bnuua 4.6 — YcnoBus nepexofa Mexay pexumamu

YcnoBue u3 pexumoB Harpes
otonn, O6partH.otonn, AHP otonn,
Houb otonn, ABap.HacocOTon:
Asapusa gaTtumkos (TH npu ycnosumn
«Tun gaTtymka 1»!= «<HET OATUNKA»
1 « Tun Mpad.»=1)||(Tnpsim npun
ycnoBumn «Tun gatymka 2»!= «<HET
OATUYMKA» n «Tun
pad.»=2)||ToTon||(PoTon npwu [H1]
ycnosum «Tun gatumka 8»!= «<HET
OATUUKAY)

Ycnosue us pexumos
OG6partH.oTtonn, HarpeB otonn, Houb
otonn, AHP otonn 1]|2:

1. ABapusi OCH. U pe3epBH. Hacoca npu
(Wcn.aBap.Hac.= «<HET»)

2. ABapus OCH., pe3epBH. 1 aBapuiH.
Hacoca npu (Mcn.aBap.Hac.= «[A»)
Ycnoswue 1&2:

1. AnbT.+[Myck/cTon > 2 cek

2.t e Houb

Ycnoswue 1&2:

1. te Houb

2. HeT aBapuu aatyukos (TH Npu
ycnoBumn «Tun gatymka 1»!= «<HET
OATUUKA»)&(Tnpsim npu ycnosum
«Tun paTymnka 2»!= «<HET
OATUNKA»)&Tob6&ToTon&(PoTon npu
ycnosum «Tun gatumka 1»!= «<HET
OATUUKA»)

Ycnoswue 1&2:

1.te geHb

2. HeT aBapuu gat4ukos (TH Npu
ycnosum «Tun gatumka 1»!= «<HET
OATUUKA»)&(Tnpam npu ycnosuu
«Tun patumnka 2»!= «<HET
DOATUUNKA»)&Tob6&ToTton&(PoTon npu
ycnoBumn «Tun gatymka 8»!= «<HET
OATUUKAY)

Ycnosue 1&2:

1. Beixog+Myck/cton > 2 cek
2.te geHb

Ycnosue 1&2&3:

1.t e Houb
2.Tobp.min<To6<Tobp.max

3.t O6patH.OTonn >t MinPerToT

Ycnosue 1&2&3:

1. To6p.min<To6<Tobp.max

2.t O6paTH.OTonn >t MinPerToT
3.t€e aeHb

Ycnosue 1]|2:

1. YcneluHoe 3aBeplueHue
aBTOHACTPOWKN

2. HeycneluHoe 3aBepLueHne
aBTOHACTPOWKK NGO BbIXOA > 2 cek
Ycnosue 1&2:

1. |(Tobp.min<Tob6<Tobp.max)

2. t Harpes otonn> (t minPerToT)
Ycnoswue (No nponagaHuio NUTaHUs)
1&2&3:

1. t nponagaHus nuTaHus <«Bpems
OCT.»

2. TH < T 3umallleto

3.t € aeHb

Ycnoswe:

3anyck ¢ knaBuaTypbl UK Mo ceTu
(nap-p «AHP oTtonn»)
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MpogomkeHue Taén. 4.6

Ycnosue 13 peXxumon Ycnoswue 1||2||3: YcnoBue (M3 n060ro U3 peXxMMoB):
O6partH.otonn, Houb otonn, Harpes 1.t 1 HoYb OcTaHoB ¢ knaBuaTypbl Unu Mo ceTn
otonn 1||(2&3): 2. nyck/cton > 2 cek nap-p «3anyck oTonn»)

1.TH>T 3umal/Neto+fenbta Sumalll 3.C71

2.C8 Ycnosue (1]|2)&3:

3. TH>3.0

Ycnosue us pexumon Asap.gaty.0OTon,
ABap.Hacoc.OTon:

TH>T 3umal/NeTo+denbta 3umalll
Ycnoswue (1&2)||3:

1. TH<T 3umal/lleTto-Aenbta 3uma/ll
2.c8

3. TH<3.0

Ycnoswue (No nponagaHuio NUTaHUs)
1&2:

1. t nponagaHus NnuTaHus <«Bpems
OCT.»

2. TH 2T 3umallleto

Ycnoswue 1&2:

1. (Tobp.min<Tob6<Tobp.max)

2. t Hoyb otonn > t minPerTot
Ycnoswue 1||2||3:

11.t 1 HoYb

2. nyck/cTon > 2 cek

3.C71

YcnoBwue (nNo nponagaHuio NUTaHUs)
1&2&3:

1. t nponagaxus nutaHus <«Bpems
OCT.»

2. TH < T 3umallleto

3. te Houb

1. 3anyck ¢ knaBuaTypbl UK No ceTu
(nap-p «3anyck oTonn»)

2. Mycx/cTon > 2 cek

3. Het aBapuu gatumkos (TH npu
ycnosum «Tun gatumka 1»!= «<HET
OATUUKA»)&(Tnpam npu ycnosuu
«Tun patyunka 2»!= «<HET
DOATUUKA»)&Tob6&ToTon&(Anon2 npu
ycnosum in-t[6]'= «<HET
OATUUKA»)&(PoTon npu ycnosuu in-

t{[7]'= «<HET JATYUKA»)

Ycnoswue (no nponagaHuio
nUTaHuA):
t nponagaHnsa nuTaHua 2«Bpems ocT.»

4.5 MpuHyauTenbHOe U3MeHeHMe TeKyLLero pexuma npuéopa

MN3MeHeHre TeKyllero pexuma MOXeT OCYLUEeCTBRASTbCS He TONMbKO aBTOMaTUYecku No Mepe
N3MEHEHUs1 KOHTPONMUPYeMbIX MapaMeTpoB M C Y4eTOM 3afaHHbIX 3HayeHui paboymx napameTpoB
KOHTponnepa, HO U ObiTb NPUHYAUTENbHLIM — Yepe3 W3MeHeHWe napameTpoB «3amyck oTonmn» u
«AHP oTtonn» — ans koHTypa otonnexus n «3anyck MBC» n «<AHP 'BC» — ansa koHTypa BC.

MpuHyanTensbHOE N3MEHEHNe pexunmMa NPUMeHseTCs Npu:

—  3anycke v ocTaHoBe cucTeMbl (Bbixod M3 pexuma «OcTaHOB» WM BXOA B HEro); 3anyck u

OCTaHOB TakKXe BO3MOXEH C naHenu an6opa (I'Ipl/l HaXaTun KHOMKU

3arnycK UM OCTaHOB COOTBETCTBYIOLLETO KOHTYPa);

- 3anycke aBTOHaCTPOVKY;

ocyulecTBndaeTca

Ons npenoTBpalleHnsi criyyalHoro NMbo HeCaHKLUMOHWMPOBaHHOMO OCYLLECTBMEHUSI OCTaHOBA
cUCTeMbl, @ Takke 3arycka aBTOHACTPOEK, WHULIMMPOBAHWE YKa3aHHbIX PEXUMOB 3alMLLeHbl Npu
MOMOLLM YCTAHOBMEHHOMO Naporsi, 3anpallMBaeMoro KOHTPOMIEPOM Kak Mpu OCYLLECTBMEHUN BBOAA
KOMaHfpl ¢ KnaBuaTypbl Npubopa, Tak U No ceTu.

MeTozbl OCYLLECTBINEHNS CMEHbI TEKYLLErO pexnma npudopa:
1 3anyck u ocTaHOB C knaBuaTypbl npubopa. BbinonHseTcss nonb3oBateneM WM3MeHeHWem
napameTpa mMeHio npubopa «3anyck otonn» u «<AHP oTonn» — Ans KOHTypa OTOMMeHus

n «3anyck NBC» n «AHP 'BC» — ans koHTypa BC. lNpu nonbiTke MHULMMPOBaHMSA
BBOAA KOHTpOMep 3anpalmsaeT naposb. Heobxoammo BBecT! naposnb = 168. HaxaTtvem

KHOMOK + naponb noareepxaaetcd. KHonkamu mnn Bbl6|/|paeTCﬂ

3HayeHue «[la» Ans BbIxoAa M3 OCTaHOBA W 3arnycka aBTOHACTPOMKM M 3HaveHune «Het»

OnA oCTaHOBa KOHTYpa U HaXXMMaeTCA KHOMKa

HaxxaTb KHOMKy nyck/cTton anvTensHo (Ha 3 ¢ n 6onee).
2 3anyck v ocTaHoB no ceTw. [ins 3anycka/octaHoBa No ceT HeobxoAMMO cHavana sanucaTtb

B napametp «Paspew.locT.» («pass» mo NpoTOKony
ModBus) 3HaveHve napons =

«168».

. Tarke ans 3anycka cucTteMbl MOXHO

«OBEH», nubo 332 peructp

Mocne atoro OyameT [OCTYMHO UW3MeEHeHue

napameTpoB 3anycka 1 ocTaHoBa (M. M. 1) B TeyeHue 30 cekyHA.
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5 MoarotoBka npubopa Kk paboTe

5.1 MoHTax npnbopa Ha o6beKTe

5.1.1 MNoaroToBMTE MecTO B Lkady aBTomMaTtukn. KoHCTpykums wkada gomkHa obecneumBatb
3awmTy npubopa OT nonagaHWs B Hero Bnark, rpsian u MNOocTOPoHHUX npepameToB. Cneayet
MCNONb30BaTb METaNIM4eckni Wwkad ¢ 3asemneHnem kopnyca. CmoHTupoBaTb Nnpubop Ha DIN-peiky.

5.1.2 Mpwu pa3melleHun npnbopa crnegyet NOMHUTb, YTO MPU 3KCNIyaTauum OTKPbITblE KOHTaKTbI
KNEeMM HaxoAATCA NoA HanpsiKeHWeM, onacHbIM As YenoBeYecKon Xn3Hu. 1oaTomy AOCTyn BHYTPb
Takux WkadoB ynpaBrieHnsi paspeLleH ToNbKo KBanuuumMpoBaHHbIM cneuuancTam.

5.2 MoOHTaX BHeLWHUX cBsA3en

5.2.1 O6wme TpeboBaHusA

5.2.1.1 MNuTaHne npubopa crnefyeT OCyLIeCTBAsATL OT CETU, HEe CBSI3aHHOM HENOCPeaCTBEHHO C
NUTaHWEM MOLLHOTO curnoBoro obopyfdoBaHus. Bo BHeLWIHel Lenu pekoMeHOyeTcs YCTaHOBUTb
BbIKItOYaTenNb, obecneymBaroLmin oTKMoYeHe npubopa oT ceTu 1 NnaBkue NpefoXpaHUTENMU Ha TOK
1,0A.

MuTaHne Kaknx-nMbo YyCTPOWCTB OT CETEBLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

5.2.1.2 CoepmHeHne npubopa C BXOOHbLIMW TEPMOMETPaAMMU COMPOTMBIEHWUS MPOU3BOAUTL MO
TPEXnpOBOAHOW Cxeme, Npu 3TOM MpoBoAa AOMKHbI UMeTb AnvHy He Gonee 100 M U oguHakoBoe
conpoTuereHve — He 6ornee 15 Owm.

MpumeyaHune — [lonyckaeTcs coeanHeHne TepmomeTpoB conpoTtusneHns 1000 Om ¢ npubopom
1 Mo ABYXMNPOBOAHOMN cxeMme. [pu 3TOM AnvMHa coeauHUTENbHbIX NPOBOAOB AorkHa ObiTb He Gonee
100 meTpoB, a CONPOTUBIIEHME KAXO0M XWUMbl — He npeBbiwaTb 15,0 Om.

5.2.1.3 CoegnHenne npubopa € TepMOaneKkTpuyeckumn npeobpasoBaTensmy MNPOU3BOAUTL
HEenocpeacTBEHHO (NpW  AOCTaTOYHOW AfMHE MPOBOAHMKOB TepMonap) unu npu  NoMoLum
YAIMUHUTENbHBIX KOMMEHCaLUMOHHBIX MPOBOAOB, Mapka KOTOPbIX AOSKHA COOTBETCTBOBATbH TUMY
ucnonb3yemblx Tepmonap. KomneHcauuoHHble npoBoga criedyeT Moakmyate C cobniogeHvem
NonsipHOCTW HEeNoCPeACTBEHHO K BXOAHbLIM KOHTakTaM npubopa. Tonbko B 3TOM cnyyae OGyger
obecneyeHa KoMneHcauus BIWUSHWA TemnepaTypbl CBOOOAHBLIX KOHLIOB TepMonap Ha mnokasaHus
npubopa. [invHa nuHum cBA3n fomkHa 6biTe He bonee 20 MeTpoB.

5.2.1.4 CoegnHeHne npubopa C aKkTUBHbIMM [aTyMKamu, BbIXOAHBIM CUMHaNoM KOTOpPbIX
SIBMSIETCS HanpsbkeHue Wnu TOK, Npou3BOAWTb MO OBYXMPOBOAHOM cxeme. [OnuHa nuHUWM CBSA3U
AomkHa ObiTb He 6onee 100 MeTpoB, a CONPOTUBIIEHUE KaXAO0M XuUIbl — He npeBbiwate 50,0 Om.

5.2.1.5 CBsA3b npubopa no wuHTepdelcy RS-485 BbINONHATL MO [OBYXMPOBOAHOW CXEMe C
nomoLubto agantepa uHtepgerica OBEH AC3-M, nnu6o AC4. [innHa NUHWKU CBS3U AOrKHa OblTb He
bonee 800 wmeTpoB. [logknioyeHne OCYLIECTBNSATb 3KPaAHUMPOBAHHOW BWTOW Mapon MNpPOBOAOB,
cobniopas nonsipHocTb. Mposog "A" (+) nogkntoyaeTcs k BoiBogy "A" npubopa. AHanorMyHo BbIBOAbI
"B" (=) coenumHsitoTcs mexay cobon. MNoakntoveHne NponssoanTb NPU OTKMHYEHHOM MUTaHUU 0BGoKMX
YyCTPONCTB. Bo n3bexaHve 3aMblkaHUsi KOHLbl MHOTOXWIbHBIX MPOBOAOB HEOOX0AMMO 06NyaAnTb.

5.2.2 YKa3aHuA N0 MOHTaxy

5.2.2.1 MNogrotoBuTtb Kabenn Ana coefuHeHns npuéopa ¢ Aatynkamn U C UCTOYHUKOM MUTaHUA
TPM132M-01.

[na obecneyeHnss HaQEXHOCTU SMNEKTPUHECKUX COEAMHEHUI PeKOMEeHOyeTCs WCMonb3oBaTb
MHOFOXMrbHbIE MeaHble kabenu cedeHnem 0.5...1.0 MM’, KOHUbI KOTOPbIX Mepes MOAKMioueHneM
cnepyeT TLATeNIbHO 3a4MCTUTL U 06yANTbL. 3a4nCTKY XuUn kabene HeobXoANMO BbINOMHATL C TaKUM
pacyeToM, 4TOObI Cpe3 M3oMsAUMM NIIOTHO Mpuneran K KNEMMHOW KOMoAKe, T.e. YTOObl OroneHHbie
y4acTKv NPOBOAA He BbICTYyMNanuv 3a ee npeaers.
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5.2.2.2 MNpwn npoknagke kabenen nvHWM cBS3W, coeamHsiowme npubop c gatyuvkamu, cnegyet
BbIJENUTb B CAMOCTOATENbHYIO Tpaccy (MM HECKOMbKO Tpacc), pacnonaras ee (Mnu nx) oTaenbHoO oT
CuUnoBbIX kKabeneu, a Takke kabenen, co3garLLMX BbICOKOYACTOTHbLIE U MMMYIbCHbIE NOMEXM.

[ns 3awmuTbl BXOAHbLIX ycTponcTB TPM132M-01 OT BAMUAHUA MPOMBILLMEHHBIX 3NEKTPOMarHUTHbIX
nomMex NuHUM cBs3un npubopa ¢ AaTynkamm crnegyeT akpaHupoBaTb. B kauecTBe akpaHOB MOryT GbiTb
MCMONb30BaHbl Kak creuuarnbHble kKabenu ¢ SKpaHVpYLWMMKW OnfeTkaMu, Tak U 3a3eMieHHble
cTanbHble TpyObl moaxoasiiero anameTpa.

5.3 MoakntovyeHne npubopa

5.3.1 MNMopknioyeHne npubopa cregyeT BbINONHATL N0 cxeme, npuBeAeHHon B MpunoxeHun b,
cobntofas npu 3TOM HUXKEU3NOXEHHYIO NocnefoBaTeNbHOCTb NPOBEeAEHNS onepaLui.

1) lNoaxniounTb NMHUK CBA3KN «NpUBOP-AaTUNKN» K NEPBUYHBLIM Npeobpa3oBaTensm.

2) TloakniounTb NUHUK CBA3N «NpUbop-aaTymkmn» K Bxogam TPM132M-01.

3) TlNoakniountb NUHUK UHTepdeica RS-485.

4) Ha Heucnonb3yemble npu pabote npubopa wn3MepuTeNbHble BXOAbl YCTaHOBUTb
nepembIyKu.

5) MpowusBecTn nogkntodeHne TPM132M-01 k MCTOUHMKY NUTaHUsi npubopa.

BHumaHue!

1) TopknioyaTb akTUBHble npeobpasoBaTeny C BbIXOAHbIM CUTHaNoOM B BuAe MOCTOSIHHOrO
HanpskeHnsa (0...1,0 B) MOXHO HenocpeacTBEHHO K BXOAHbIM KOHTaktam npubopa.
MopkntoyeHne npeobpasoBaTenent C BbIXOAHbIM curHanom B Buae Toka (0...5,0 MA,
0...20,0 MA vnn 4,0...20,0 MA) BO3MOXHO TONbKO MOCME YCTAHOBKW LUYHTUPYIOLLEro
pesuctopa conpotusnexnem 100 Om (gonyck He 6onee 0,1 %).

2) [Ona 3awuTtbl BxogHbix uenen TPM132M-01 oT BO3MOXHOIO MOBPEXAEHWUs 3apsgamu

CTaTM4eCKOro 3MEKTPUYECTBA, HAKOMIMEHHOMO Ha NIMHUAX CBS3W «NpUBOp-AaTUYuKu», nepeq
noAKIoYeHneM K KNneMMHOW Konoake npubopa coeauHuTeNbHbIE NpoBOAA criegyeT Ha 1...2
C COEMHUTb C BUHTOM 3a3eMIEHNS LMTA.

5.3.2 Mocne BbINOMHEHNS Yka3aHHbIX paboT NpMbop roToB K AanbHENLIEMY UCMOMNb30BaHMIO.
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6 MporpammupoBaHue npubopa

6 lMporpammupoBaHue npudopa

6.1 O6wwue cBeaeHus

6.1.1 MNporpamMmupoBaHue MpefAHa3HavyeHo AN YCTAHOBKM  3HAYEHU MporpamMmmmupyemMbix
napameTpoB npubopa, onpeaenstowmx ero HacTPoVKy U paboTy B Mpouecce akcnyaTauum.

6.1.2 MNMpu npousBoacTee npubopa B HEro 3anvCbiBalOTCSl 3aBOACKME 3HAYEHUS MapamMeTpoB.
Monb3oBaTenb MOXeT U3MEHATb 3Ha4YeHWs MapameTpoB B COOTBETCTBMM C YCMOBUSMWU U LIENSMU
akcnnyataumu npubopa. 3HavyeHns NporpaMmMypyembIx NapaMeTpoB BHOCATCS B 3HEProHe3aBUCHMYIO
namsTb Npubopa 1 COXpaHATCA NPU OTKITIOYEHUN NUTAHUS.

6.1.3 lNMporpammmnpoBaHne MOXHO NPOU3BOANTD:

—  KHOMKaMW, pacnonoXeHHbIMU Ha NULIEeBOV NaHenu npubopa;

—  Ha nepcoHarnbHOM KOMMbIOTEPE C MOMOLLLIO NPorpaMMbl-KoHgUrypartopa.

MpumeyaHue — MNpuGOpP KOPPEKTHO CrocoBeH BbIMOMHATL (YHKLUMUM YPaBIEHNUs: OTOMSIEHNEM M
ropsiuMM BOIOCHaBXEHEM TOMbKO MPU COBMECTHOM paboTe ¢ Modynem paciunpeHus Bbixoaos MP1.
Mpu KOHMUIypMPOBaHUM NOZKMOYATE 3TOT MOAYIb K KOHTPOSNepy He 06s3aTensHO.

6.2 MeHro npubopa

6.2.1 MeHto npubopa npeAHasHaveHo Ana J4ocTyna K nporpaMmypyembiM napameTpam npubopa,
CTpyKTypa BeTBeW MeH npeactaBneHa B [lpunoxeHnn W. [Ona nepemelleHuss Mo nyHKTam

NCNONb3YyKTCA KHOMKA n .

6.2.2 TyHKTbl MeHI0 MOryT ObITb ABYX TUMOB: BETBU (COAEPXMUT BIIOXEHHYIO CTPYKTYPY nepapxum
MEHI0) 1 napameTpbl (KOHEYHbIV 3NEMEHT nepapxny MeHHo).

e Cumson «!» (Nepen HasBaHMeM MyHKTa) YKasbiBAaeT Ha TO, YTO MyHKT SBMSETCS BETBbIO
(pucyHok 6.1, a);

e  CumBon «*» (nepen Ha3BaHWEM MyHKTa) yka3blBaeT Ha TO, YTO MYHKT SBMSETCH NapaMeTpom
(pucyHok 6.1, 6);

e  CumBon ">" nepep Ha3BaHVEM BETBU B BEPXHeW CTPOKe ykasblBaeT Ha YpPOBEHb Mepapxum
Tekywen BeTeu (“>" nepBbl ypOBEHb, “>>" BTOPOWN YPOBEHb).

6.2.3 Nepexoq B BbIOpaHHYylO NOABETBb (YBENMYEHUE YPOBHS BIIOXEHHOCTU) OCYLLECTBNSeTCH

KHOMKOU

6.2.4 Bbixog U3 NOABETBU (YMEHbLLEHWE YPOBHS BIOXXEHHOCTU) OCYLLECTBIIAETCS KHOMKO |:
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6 MporpammupoBaHue npubopa

6.2.5 Bce napameTpbl npubopa MOXHO YCNOBHO pa3fenuTb Ha ABe rpynnebl.

K nepBoi rpynne OTHOCATCS napameTpbl, NpeAHa3HayYeHHble [AnA HacTPOWMKu annapaTHOro
obecneyveHusi npubopa (BXoAHbIX yCTPONCTB, BY, nHankauum n ceteBbix MHTEPEENCOB).

Ko BTOpO rpynne OTHOCATCA MapameTpbl, HacTpauBalolMe anroputm nof napaMmeTpbl
obopygoBaHus oTonnexus u MBC.

MapameTpbl nepBon rpynnbl 06beauHeHbl B BeTBY «//KoHdurypaums».

MapameTpbl BTOPOW rpynnbl pacnpeaeneHbl No BETBAM:

— «//OTonneHue»,;

— «/I[TBC»;

— «//O6wee».

6.3 CTpyKTypa BeTBEN MEHIO0

MpeactaenenHass B [punoxeHun M cTpykTypa BeTBell MeH oOTobpaxaeT uvepapxuio
noctpoenust «MJTABHOIO MEHIO». BeTkun co 2-M ypoBHEM BROXEHHOCTU coAepXaT OTHOCSLLUACH K
Hell cnucok napameTpoB. BeTkn ¢ 1-m ypoBHEM BIIOXEHHOCTM MOrYT He CcoaepxaTb ChWCOK
napameTpoB.

MpumeyaHue — MNpu Bbixoae N3 pexrvMa pefakTMpoBaHUs (M3MEHEHUs] 3HaYeHU) NPorpaMMmpyemMblxX

napamMeTpoB KHOMKY cnenyert yaepxusaTb B Te4eHue 2 c., "Ha4e KOMaHAa He BOCNpUHUMaeTCS.

6.4 HacTtpouka AUCKpPETHbIX BXOAOB

6.4.1 Matb anckpeTHbix BxogoB (C4...C8), npegHasHaYeHHbIX ANs MOOKMHYEHUS] KOHTaKTHbIX
[aTYMKOB TUMA «CYXOW KOHTaKT», obecneyvBaloT KOHTPOSb COCTOSIHUS BHeELIHero obopyaoBaHus,
OMarHocTuky paboTocnocobHOCTU CUCTEMBI, @ TakkKe MOAKIIYEHUNE BHELLUHUX YCTPOWUCTB yrpaBneHus
cocTosiHMeM koHTponnepa. bonee nogpo6Ho cm. n. 3.6. B Tabnuue 3.3 npeacraBneHo ctaHaapTHoe Anst

TPM132M-01 pacnpegeneHue QUCKPETHbIX BXOO0B.
6.4.2 Ina HacTPOWKM [OUCKPETHbIX BXOOOB, MCMONb3YEeTCA MYyHKT TMIABHOE MEHIO

MeHo «//KoHdurypaums/OuckpeTHblie Bx» (pucyHok 6.2).

6.4.3 Tekyllee COCTOSIHME AOUCKPETHbIX BXOOOB, OTOOpaxaetcsi B
napametpe Coct.uckp.Bx. OnepatuBHbii, He [AOCTYNHbIA AniA
penakTMpoBaHus napameTp. OTobpaxaetcs Ha XKW B 6GuHapHoM Buae.
Mnagwun paspsg napameTpa COOTBETCTBYeT AMUCKpeTHoMy Bxogy C8,
crapwwuii — C1. CocTosiHne OMNCKPETHbIX BXOOOB OToOpakaeTcs B Buae
6utoBon Mmacku (pucyHok 6.3). CooTBeTCTBME paspsfoB MHAMKaTOpa
ONCKpeTHbIM BXodaM, oTobpaxeHo B Tabnumue 6.1.

Noruka Ouckp. Bx.
Moct. ®.[ipeb.Kout

[P A H o | LE |38 |1 ., |k
e | R | e | # | A& |8 (L. [P | F

roges

PucyHok 6.2

PucyHok 6.3

Tabnuua 6.1 — CooTBeTCTBME pa3psAoB MHOMKATOPa AUCKPETHLIM BXOAaMm

OuCcKpeTHbIW BXOA Cl C2 C3 C4 C5 C6 C7 C8
CooTBeTCTBYHOLWNIA X X X X X X X X
pas3psa Ha MHauKaTope

Fpe: X npuvHumaeT 3HayveHue “0” wnm “1", B 3aBUCMMOCTU OT TOrO 3aMKHYT WNN Pa3OMKHYT
KOHTaKT AaT4ymka, NOAKIMIOYEHHOro K AUCKPETHOMY BXOAY.
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6 MporpammupoBaHue npubopa

6.4.4 Mo ymonuyaHuio npubop BOCMPUHMMAET Pa3oMKHYTBIN CYXOW KOHTaKT, MOAKIOYEHHbIN K
OVNCKPETHOMY BXOAY, Kak HeaKTUMBHOE COCTOsIHME. 3aMblkaHWe CyXOoro KOHTakTa BOCMPUHMMAaETCS Kak
aKTMBHOE COCTOsIHME AaTymka AnarHOCTUKM obopyaoBaHusl (HemcnpaBHOCTb 060pyaoBaHMS).

6.4.5 Jlormka oTpaboTkn OUCKPETHbIX CUrHanoB 3apaeTcs B napameTpe «Jlormka Ouckp.Bx».
KoHdurypaumoHHbii napametp. Mnagwmii paspsig napameTpa COOTBETCTBYET AUCKPETHOMY BXOAy
C8, crapwun — C1. Mo ymonyaHuio B napameTpe 3agaHo 3HadeHme 00000000. Ons nameHeHus
NOrVKM HeobxoaMMo BbICTaBuTb 1 B pa3psae, COOTBETCTBYIOLEMY HOMEPY AMCKPETHOro BXOAA, rae
3aMblkaHUE CyXOro KOHTaKkTa AOJKHO BOCMPUMHMMATbCs NpubopoM, Kak HeakTMBHOe cocTosiHue. B
KaXxoM paspsifie 3Ha4YeHne MoXeT BbiTb BbicTaBneHo unu 0 unu 1.

Mpumep: ecnn HeoBXOANMO M3MEHUTb NMOTMKY OTPaboTKM MepBOro, BTOPOro U LIECTOro BXOAOB,
To B napameTpe «Jlormka Oduckp.Bx» cnegyet 3agatb 3HayeHne 11000100.

6.4.5 MapameTtp «lMocT.®.Ope6KoHT» — KoHUrypaunoHHbin napametp. Onpegenset
NMOCTOSIHHYIO BPEMEHMN HU3KOYaACTOTHOrO (UnbTpa ANCKPETHLIX BXOAOB. 3a4aeTcst B MUNNUCEKYHAAX.
Wcnonb3yeTcs anst nogaeneHus apebesra KOHTAKTOB.

BHumaHue! [na Toro u4TtoGbl uM3MeHeHuss B napameTpax «Jloruka [Ouckp.Bx.» u
«MocTt.®.Ape6KoHT» BCTynUnM B OEVCTBME HEOOXOAMMO BbIKMOYUTL M CHOBA BKIMOYUTL MUTaHUE
npubopa.

6.5 HacTtpoWka BbIXoAHbIX YCTPOUCTB

TNMABHOE MEHIO
KoHdmrypaums

6.5.1 K Bbixogam npubopa noAKMoYalTCs MCMNOMHUTENbHbIE
MeXaHW3Mbl CUCTEMbI 1 YCTPOMCTBA CUrHanuaauuu. BY moryT 6biTb
ABYX TWMOB: AWCKPeTHble W aHanorosble. bonee nogpoGHO cm.
n. 3.8. B Tabnmue 3.4 npeacraeneHo ctaHgapTtHoe ans TPM132M-01
pacnpepeneHue BbIXOAOB.

6.5.2 [Ins um3meHeHus HacTpoek BY wu oTobpaxeHuss unx
COCTOSIHUSA, MCMONb3yeTcsl MYHKT MeHio «//KoHdurypauunsa/BY»
(pucyHok 6.4).

6.5.3 Tekywlee cocTosiHMe BbiIxoga OToOpaxaeTcs B
napametpe CocT.BY{N}. OnepaTuBHbIi napameTp,
onpeaensowui ypOBEHb BbIXOAHOIO curHana Ha
cootBeTcTBytowem BY. Tlpn pguckpetHom BY onpepenser

Nepwop LWAM BY {N}

My, i, LM BY ()]

anutenbHocTb wumnynbca LWWM, BbligaBaemoro Ha BY, npu beson. cocr. {N} |
aHanoroBom BY — ypoBeHb aHanoroBoro curHana, BblaaBaembli Ha
cooTeeTcTByOWMIA BY. 3afaetcsa B OONSX €OMHULILI C TOYHOCTbIO PucyHok 6.4

0,001. MWVcnonb3yeTcs Kak Ans KOHTPOMSA TeKyLero YpOBHS
BbIXOAHOMO CUrHana Ha cooTBeTCTBYyloLeM BY.

6.5.4 MNMapameTtp «Mepuog UMM BY{N}» — KOH(pMrypaumoHHbI napameTp. [Ans auckpeTHbix BY
3agaet nepuop BbixogHoro LUAM-curiana. 3agaetca B munnucekyHpgax. [ns aHanorosbix BY He
ucnonb3yeTcs. Ha ynpaBneHue 3agBUXKON He BruseT.

6.5.5 MapameTtp «MuH.umn.LUIUM BY{N}» — koH(UrypaumoHHbIn napameTp. OAns ONCKPETHbIX
BY 3apgaeT MuHMManbHyto gnutensHocTb umnynbca LWMM-curnana. Ecnu CocTt.BY{N}* Mepuoa LLUVM
BY{N}< Mun.umn.LUUM{N}, To CocT.BY{N} Gynet = 0. 3agaeTcs B eguHuuax munnucekyHa. Ons
aHanoroBbix BY He ncnone3yetcs. Ha ynpaBneHune 3agBukkov He BrnsieT.

6.5.6 MNapameTp bBe3on.cocT.{N} wvcnonb3yeTca AnNs onpedeneHns COCTOSIHWSI BbIXOAHbLIX
YCTPOWCTB, KOrga OCHOBHasi NporpaMmMa He hyHKLMOHUPYET (3arpy3ka npubopa, «3aBucaHue» u 1.4.).
KoHdurypaumoHHbin napameTp. 3agaeTcs B JONsIX eanHULbl ¢ ToYHOCTbio 0,001.
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6 MporpammupoBaHue npubopa

6.6 HacTtpowmka namepurtenbHbIX (aHaNoroBbix) BXOA4OB

6.6.1 K ananoroBbim Bxogam All...Al8 nogknoyarTcs IMABHOE MEHIO
n3mepuTenbHble (aHanoroeble) gatyvku. bonee nogpoGHO cm.
n. 3.3. B tabnuvue 3.2 npencraBneHo pacnpegeneHme aHanoroBbix
BxogoB ans TPM132M-01.

6.6.2 AHanorosble BXOAbl All...Al8 ABNAKOTCSA
yHUBepcasnbHbIMWU Y K HAM B MPOW3BOMbHON KOMOMHaLMK MOryT
ObITb NOAKMOYEHbl Nobble 13 NepBUYHbIX NpeobpasoBaTtenein
(gaTumKoB), NpMBeAEeHHbIX B Tabn. 2.2, 2.3.

Kondurypaums

AHanorosbie Bx.

6.6.3 [Ina HacTpOMKM aHamoroBblX BXOOOB MpefHa3HayeH Koppexuua XC
NYHKT MEHI0 «/[KoHdpmrypaums/AHanorosble Bx.»
(PMCYHOK 6.5). Bxon {N}
6.6.4 Koppekuunsa XC — KoHdurypaumoHHbin napameTp. Ans

KOPPeKTHON paboTbl [OMKHO 6biTh YCTAHOBMEHO 3HaYeHue Tun parunka {N}
«BknounTb».

6.6.5 Bxog {N} — OnepaTuBHbiii napameTp, LOCTYMHbIN
ToNbkO Ans  yTeHusi. [lapameTp nokasbiBaeT UW3MepeHHoe
COOTBETCTBYIOLLMM BXOAOM 3HaYeHWe B eauHULaX U3MepsieMoMn
BeNnunyMHbl 6e3 yyeTa caBura/HaknoHa (napameTpoB, 3a4aBaemblX
B AepeBe «O6wee\CaBHaknAHBx»). pu ucnonb3oBaHun B PucyHok 6.5
KauyecTBe BXOAHbIX AATYMKOB aKTUBHbIX MpeobpasoBaTenein c
BbIXOAHbIM CUTHaNMOM B BWAE HamnpsiKeHWs unu Toka B AaHHOM napametpe OydeT npuBegeHo
3HayeHne B % OTHOCWUTENbHO Anana3oHa U3MepeHus (Hanpumep, ecnu Tun gartyvka 1 = «Tok 4...20
MA», TO BXogHOMY curHany 4 mMA GyaeT cooTBETCTBOBaTb 3HAYEHME OAHHOro napameTpa, paBHOe
«0», a BxogHOMY curHany, pasHomy 20 MA — paBHoe «100»).

6.6.6 Tun patumnka {N} — KoHdurypaumnoHHbIn napameTp, onpegenstowmn Tun noaKNIYEHHOro K
COOTBETCTBYHOLLEMY BXOAY AaTuuKa.

6.6.7 VIamepeHHble 3Ha4YeHWs aHanoroBblX BXOAOB NPOXOAAT 4epe3 umdposon HY-cdwunbTp,
npegHasHayYeHHbI ONs NOAaBneHUst BHeWHUX nomex. LlndpoBon cunbTp xapaktepusyertcs
NOCTOSIHHON BpeMeHW, 3ajaBaeMol B cekyHaax napametpoMm «Moct.®unbtpa {N}» (cMm. n. 3.4).
KoHdurypaumoHHeii napameTp.

6.6.8 Monoca ®Punbtpa{N} — KoHUrypaumoHHbIi nNapameTp, ONpeAensiowmn ypoBeEHb
NUKOBOTO hUmnbTpa B eAMHULAX M3MepPSIEMON BENNUYUHBI (CM. M. 3.4).

Moct. ®unbTpa {N}

Monoca ¢unbtpa {N}

6.7 Hactpowka BY moayns pacluimpeHns BbIXOAO0B

TMABHOE MEHIO

6.7.1 Mpubop yHKUMOHUPYET B CUCTEME YNpPaBneHUs NPUTOYHON
BEHTUNSILMEN TOMbKO NPU COBMECTHOW paboTe ¢ MoayneM pacLuMpeHust
BbixogoB MPL. lMpu KoHUrypMpoBaHMM noaknioyatb 3TOT MOAyMb K
KOHTponnepy He obs3aTensHo.

6.7.2 PaboTta MP1 KOHTponupyeTtcs no 3HayYeHuaAM
//KoHdurypaumsa/Coct.BY MP1 (pucyHok 6.6). OnepaTuBHbIN
napameTp, oTobpaxalLWwuii Tekyllee cocTtosiHme BbixodoB 6rnoka MPL.
Tun oTtobpaxeHuss — OuHapHbii. Mnagwuin paspsia COOTBETCTBYET
Bbixody 8 MP1, ctapwun — Bbixogy 1 MP1.

Kondurypaums

BY MP1

PucyHok 6.6
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6.8 JononHuTenbHbIEe NapamMeTpbl

6.8.1 MyHKT MEHI0 «//KoHdpurypaums/fOon. nap-pbi» TABHOE MEHIO
(pucyHok 6.7) BkntoyaeT B cebsi napameTpbl, onpegensiowye padoTy
BCMOMOraTenbHbIX anemMeHToB npubopa — XKKW, knaesnatypsl u np.

6.8.2 flpk.noacB. XKW — KoHpurypaumoHHeii  napameTp,
onpegensiowni apkocTb noaceeTkn XKW npubopa. YcrtaHaBnvBaeTcs
B YCMNOBHbIX eauHuuax oT 0 go 50. O cooTBETCTBYEeT MOMHOCTbLIO
BbIKMIOYEHHOM noaceeTke, 50 — MakcUMarnbHOW SPKOCTY.

Koudurypaums

Jon. nap-psl

6.8.3 KoHtpact XKW — KoHdurypaumoHHbeli  napametp,
onpegensowmn KOHTPACTHOCTb oTobpaxkaemMoit Ha KKN
uHpopMauun. Ons  MonyvyeHnss MaKCMMAnbHOW  KOHTPAacTHOCTM
3HayeHve noabupaeTcs WHAMBUAYyanbHO ANS Kaxgoro npubopa B
3aBUCKMMOCTM OT TEMMNEpPATYPbl, CTApPEHUs!, YCIIOBUIA OCBELLEHHOCTU U
Op. napameTpoB IKCMEPUMEHTANbHO.
6.8.4 CocT.knaBuatypbl — OnepaTuBHbIA NapameTp, AOCTYMHbIV
TONbKO ANs 4TeHusl. 3HayeHWe napameTpa COOTBETCTBYET CyMMe
KOAOB HaXaTtbIX KrnaBuLL. =4, =8, :16, @:32'

@=64, =128. MapameTp MoxXeT ObITb MCMonb30BaH Ans PucyHok 6.7

yAaneHHOro KOHTPOMsl MO CEeTW 3a HaXaTUsiMU KHOMOK Ha nepegHen
naHenu npubopa.

6.8.5 3ByK KHONOK — KoOHMUrypaumoHHbI napameTp, onpefensiowmn Hanuune/oTcyTcTeune
3BYKOBOTO MOATBEPXKAEHUS HAXATUS KNaBULL.

6.8.6 Bpems n [lata — OnepaTnBHbIN NapaMeTp, B KOTOPOM 3a4aloTcst NOSICHbIE Aata U BPeMS,
6e3 yyeTa nepexoda Ha neTHee/3VMHee BpeMsi, C TOYHOCTbIO [0 CeKyHAbl. YCroBusi nepexofa Ha
neTtHee/3nMHee BpeMs 3agatoTcs B Aepese «HacTponka\llap-pbl BpeMeHu.

6.9 Bepcuu npowmBok

MABHOE MEHIO

KoHdurypauma

PucyHok 6.8

6.9.1MyHkt  meHo  //KoHdurypaums/Bepcun  npoLUNBOK
(pucyHok 6.8) BkntoyaeT B cebss napameTpbl, MHopmupylowme o6
nmeHu npubopa, Bepcun NPOLLUMBKH.

6.9.2 Uma yctponctBa — KoHdurypaumoHHbIN HensMeHsieMblin
napameTp, onpegenstowmn Tun npnbopa. B gaHHom npubope mmeet
duKcupoBaHHoe 3HavyeHne «TPM132M».

6.9.3 Bepcus npowmBKku — KOHPUTypaLMOHHbBIN HEM3MEHSAEMbI
napameTp, OMNpedensioWmMn Bepcuio MPOLUMBKMA KOHTponnepa. B
napametpe u4epe3 nmnpoben ykasaHbl BepcuMM  MPOLWMBKM  3-X
npoLeccopoB KOHTponnepa: sapa, BCMoOMoraTenbHOro npoleccopa,
npoueccopa BBoAa-BbiBoaa. Mpumep: «1.93 10 0A».

6.9.4 Bepcusllporpammbi - KOHMUIypaLmOoHHbIN
Hen3meHsieMbl napameTp, onpegensowmnin Homep mogudukauum (01
ANns gaHHown moaudpmkauum) n 3HadeHune sepcun. MNpumep: «01.004».

6.10 CeTeBble napameTpbl
6.10.1 MyHkT ™meHo «//KoHdurypauma/HacTtp.RS-485» (pucyHok 6.9) BkmoyaeT B cebs

napameTpsbl, onpegenstowme paboTy cetn RS-485 — ceTeBble NapameTpbl U NapameTpbl MHTepdenca
npubopa.
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6 MporpammupoBaHue npubopa

6.10.2 CkopOoCTb — KOH(UrypaLMOHHbIN NapameTp, ONpeAEnsoLLMIA CKOPOCTb CETEBOr0 OOMeHa.
Bce 06bekTbl CeTu OOMKHbI MMETb OAMHAKOBYK CKOPOCTb OOMeEHa.
MapameTp onpepensieT ckopocTb obmeHa no cetm RS-485 u He [JIABHOE MEHIO
BMMSAET Ha napameTpbl CBA3W MO wuHTepdency RS-232. [aHHbiv
napaMeTp MOXeT NMPUHMMAaTb OZHO U3 CReaylwwmux 3HaveHun, but/c:
1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200.
Mpy HeycToMuMBON CBSI3N C NPUBOPOM, Ha YTO yKa3bIBAlOT YacTbie
coobuleHnss 06 owwubkax nNpM YTEHUM WNKU 3anucyu napameTpos,

Koxdurypauus

Hactp. RS-485

pPEeKoMEeHAYeTCA YMEHbLUMTL 3Ha4YeHre 3TOro napameTpa.
6.10.3 AnvHa cnoBa — KoHdurypauuoHHbli  napameTp, CkopocTb
onpepensiioWnin ANVHY eanHULbl NepefaBaeMbiX MO CETU AaHHbIX.
3HayeHne «8» COOTBETCTBYET MaKCMMAarbHOW CKOpPOCTM obmeHa no
cetn. OcTanbHble  3HA4YeHUss  MOTYyT  UcMonb3oBaTbCA  AnA
COBMECTMMOCTM € Apyrum obopydoBaHnem, OObeAUHEHHbIM B
KOHKPETHY!IO CeTb.
6.10.4 YeTHOCTbL - KoHdurypaumnoHHbI napameTp,
onpeensoWniA Hanune Guta KOHTPONS YETHOCTU B NepefaBaeMbiX
no ceTu faHHbIX. Ero aHayexue:
—  Even —4eTHoe uncno eguHu;
- Odd — HeYeTHOE YMCNo eauHULL;
—  Space — HyneBoW 6UT YeTHOCTK;
—  Mark — eauHNYHBIN BUT YeTHOCTK;

—  No Parity — 6uT 4eTHOCTU He ucnonb3yeTcs.

Bce 06bekTbl CeTM AOMKHbI MMETb OAWHAKOBblE MapamMeTpbl PucyHok 6.9
KOHTPOS YETHOCTU.

6.10.5 Cton 6uTbl — KoHMrypauvoHHbI napaMeTp, onpeaensiowmini KOnM4ecTBo cTon-omt B
noceifke: 1; 1.5 nnbo 2. Bce 06bekTbl CETY AOMKHBI UMETb OAMHAKOBOE KONMYECTBO CTOM-6UT.

6.10.6 inHa appeca — KoHMUWrypauuoHHbI napameTp, Oonpedensowmnii AnMHy CeTeBoro
agpeca npubopa B GuTax. MoxeT umeTb 2 (PUKCMPOBAHHLIX 3HAYeHUs: «8» U «1l». MeHbluee
3HayeHne («8») no3BonsieT yBenW4UTb CKOPOCTb OOMeHa Mo CeTu 3a cyeT cokpallieHuss obbema
MOCbINKA, HO OrpaHNYMBaEeT MakCMMarbHOe KONMMYeCcTBO CETEBbIX aApecoB, 3aeiCTBOBAHHbIX B CETU
RS-485 po 3HayeHuss 256. 3HauveHve «l1l» yBenuumBaeT ANWHY MOCLINKKW, 3aTO MNO3BOMseET
mcnonb3oBaTh Ao 2048 agpecoB B ceTw. [Ans KoppekTHOM paboTbl AnvHa agpeca y BCceX 0ObeKkToB
ceTn fomkHa 6bITb oguHaKoBas.

6.10.7 Agpec npubopa — KOHMWrypaumMoHHbIN napamMeTp, OMpPeAenstolWMin  YHUKamNbHbIA
6asoBbil agpec npubopa B cetu. Kaxaomy oObekTy B CETU BbiAensieTcs Auanas3oH afpecos,
YHUKanbHbIA Ans AaHHoro obbekta. TPM132M-01 3aHMmaeT AvanasoH agpecoB «aapec npubopas...
«agpec npubopa + 7» npu pabote no npoTtokony «OBEH» 1 oguH eauHCTBEHHBI «agpec npubopa»
npu pabote no npoTtokony ModBus.

6.10.8 3apepxka oTBeTta — KOHMWrypaumoHHbIN NapameTp, OMPeAensiownin MUHUMATbHYO
3afepXKy B MUNIMCEKYHAAX Mexay nonyyeHuem npubopom MOCLINKM WM HayanoMm oTeeTa.
YBenuyeHne 3HaveHus [AaHHOTO napameTpa MoBbIWAET HaZEeXHOCTb, HO CHMXaeT OOLLyl CKOPOCTb
obmeHa.

6.10.9 3HayeHus1 ceTeBbIX NapaMeTpPoB, YCTAHOBIIEHHbIX 3aBOAOM U3roTOBUTENEM, NPpUBEAEHbI B
Tabnuue 6.2.

Tabnuua 6.2 — CeTeBble NapaMeTpbl U UX 3aBOACKME YCTaHOBKU

Amsa napameTtpa OnucaHune 3aBoacKasi ycTaHOBKa
CkopocTb CkopocTb 06mMeHa AaHHbIMU 115200 6ut/c
OnwvHa cnoBa [nuHa cnoBa faHHbIX 8 but
YeTHOCTb KoHTposb YeTHOCTH OTcytcTBYyeT
CTton-6uThbl KonnyectBo cTton-61T B NOChLINKE 1
[nvHa agpeca [nuHa ceTeBoro agpeca 8 out
3agepxka oTBeTa Bpewms 3agepxku otBeTa npnbopa 5 mc
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6 MporpammupoBaHue npubopa

6.11 MyHKT MeHto «OTonneHue»

6.11.1 NMyHkT MeHo «OTonneHue» (pucyHok 6.10) BknovaeT B cebs
napamMeTpbl, OTBETCTBEHHbIE 3a (PYHKLIMOHNPOBAHNE KOHTYypa OTOMMEHUS.

6.11.2 Tunrpacd — KoHpurypaumoHHbl napameTp, onpeaensiowni
TUMbI rpachMKoB, 3adaloLLmMX YyCTaBky TEMMEpaTypbl OTOMNEHUS B PEXUMaX
«HarpeB otonn» n «Ho4yb oTommn» u ycTaBKy obpaTHOW BOAbl B pexume
«O6patH.OTOoNM» B KOHTYPE OTOMMNEHUS:

3HayeHne «1» COOTBETCTBYET 3afaHuio rpacukoB OT TemrepaTypbl
HapyxHoro Bo3gyxa. 'pacukm 6yayt mmeTb BuAa: yctaBka Totonn=Ipad
Toton (TH); ycTaBka To6=Ipac To6(TH).

3HayeHne «2» COOTBETCTBYET 3afaHuio rpacukoB OT TemrepaTypbl
npsimow BoAbl. padmkn 6yayT umeTb BuA: yctaBka Totonn=rpad (Tnpsm);
yctaBkaTo6=Ipacp To6(Tnpsam), npudyem Toyke 1 cooTBeTCTBYET
MakcMmanbHoe 3HayeHve no koopauHate X (Tnp.), a Touyke 7 -
MWHUMarbHoe.

6.11.3 Bbixoa otonn — OnepaTtuBHbIA NapameTp, AOCTYMHBIA TOMbKO
ONst uYTeHusl, onpefensiowmnii  ypoBeHb OTKpbiTUst K3P oTonneHus B
npoLeHTax.

6.11.4 CocT.Hac.Oton — OnepaTtuBHbIN NapamMeTp, AOCTYMHbIA TOMbKO
ONst YTeHus, onpefensiowmii  onpedensiowmnii HoMep BKIMHOYEHHOTO B
TeKyWMUin MOMeEHT Hacoca. 3HadveHuve «1» cooTBeTCTBYeT Hacocy 1,
3HayYeHue «2» — Hacocy 2, 3HayeHue «3» — aBapuHOMY Hacocy,

TMABHOE MEHIO

Qronnexve

Tun Mpad.
Buixon otonn
Cocr.Hac.Oton
Jensta Houb
P oton

Jensta P oton

KoHr. 06par.

PucyHok 6.10

3HayveHune «0» — Bce Hacochbl BbIKMoYeHb!. [H2]. [MABHOE MEHIO

6.11.5 lenbta HOYb — KOHMUrypaumoHHbI napameTp,

onpefensloWmMA  3HayeHne, Ha kotopoe OydeT cMmelleHa ycTaBka
TemnepaTypbl OTOMNSIEHUSI B HOYHOE BPEMS.

6.11.6 P oton - KoHdurypaumoHHbIv napameTp,
onpefensiiolWniA - NMopor [AaBfEHWs B KOHType OTOMMIeHUs,, Huxe
KOTOPOro BKIOYUTCS HAcOC noanuTku. MopgpobHee cm. n. 3.7.

6.11.7 Oenbta P oton - KoHdUrypaunoHHbin napameTtp,
onpefensloOWnNA  TUCTEPE3UC  BBIKMIOYEHNS  Hacoca  MOAMUTKM.
Moppo6GHee cm. n. 3.7.

6.11.8 KoHT.06par. - KoHdurypaumoHHbii napameTp,
NO3BOMNSAIOLLUNIA OTKIMHOYUTE KOHTPOSb 06paTHONM BOARbI.

6.11.9 [ins 3apgaHusa rpaduka ycTaBku TemnepaTypbl BOAbl B
KOHTYpe OTOMMEHWUsi CAYXWUT MyHKT MeHio //Otonnenune/l'pacd Toton
(pucyHok 6.11). padmk MOXHO 3agaTb He 6Gonee 4yem cemblo
TOYKaMu, MMHUMaIIbHOE KONMYECTBO TOYeK — ABe.

6.11.10 YctaBka Toton — OnepaTtuBHbIA NapameTp, AOCTYMNHbIN
TOMbKO  ANA  YTeHus, onpedensaloWmMiA - Tekyllee 3HayeHve
paccuMTaHHOW Mo rpaduKky YCTaBku TemnepaTypbl B KOHType
OTOMMNEHMS.

6.11.11 Kon-Bo To4Yek — KoOHGUrypaumoHHbIn napameTp,
onpeaensiioWmnii- KONMYeCcTBO TOYEK, 3a4eWCTBOBAHHbIX B 3adaHun
rpadvka ycTaBku TemnepaTypbl BbITENIOHOCUTENS B  KOHType
OTONMEeHus.

6.11.12 Touka 1...Touyka 7 — KoHdUrypaumoHHble napameTpsl,
onpegensitolme Todku rpaguka B popmate (TH nubo Tnpsam; Ycraska
Toton). MNpu nocTpoeHumn rpacpmka No 3agaHHbIM TOYKaM KOHTponnep
coeauHsieT ux oTpeskamu npsimon. KoopamHaTta X cooTBeTcTByeT
BXogHoW BenuunHe (TH unu Tnpsm), Y — BbixogHou (yctaBka ToTon).
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['pad ToTon

Ycraska Toton
Kon-go Touex
Touka 1
Touka 2
Touka 3
Toyka 4
Touka 5

Touyka 6

Toyka 7

PucyHok 6.11



6 MporpammupoBaHue npubopa

6.11.13 na 3apgaHua rpadwuka ycTaBkM TemnepaTypbl
obpaTHO/ BOAbl B KOHTYpPEe OTOMMEHUS CRYXUT MYHKT MEHIo
//OTonnenue/l'pad Tob (pucyHok 6.12). Npadmk MOXHO 3agaTb He [MABHOE MEHIO
fonee Yem CeMblo TOYKaMW, MUHUManNbHOE KONW4ECTBO TOYEK ABe.
Mpunbop ocyLecTBnseT perynuposaHue Temneparypbl
TennoHocmTens, KOHTpONUpys HaxoxaeHne  TemnepaTypsbl
obpaTHOWM BOAbI B 3aAaHHbIX napametpamu «Tobp. [mcT+», «Tobp.
'McT-» oTHOCUTENBHO AaHHOro rpaduka npegenax.

6.11.14 To6p. uct+, Tobp. ucr- — KoHdurypaunoHHbie
napamMeTpbl, ONpefensiowye rpaHvubl AONYyCTUMOrO W3MEHEHUS

Ortonnexnve

oTHOCUTenbHO  rpadmka  TemnepaTtypbl ~ obpaTHoM  BOAwl, Tobp.lucT-
BO3Bpallaemon B TenmoceTb (CM. pucyHok 6.13). pu Bbixoge
TemnepaTtypbl obpaTHOW BOAbl 3a 3ajaHHble npepensl nNpubop Tobp.McT+
nepexoauT K perynupoBaHuio TemnepaTypbl 06paTHOW BOAbI.
Kon-Bo To4ek
o Tos A
~
perye- { ~ oo paduk Tos(Ty) Touka 1
posama |

rpaduk Togp. max Touka 2

~¥ Tpaduk Togp. min Touka 3

~——-

50\"-~|>_ _ﬂ_ Touka 4

|
|
|
I
- L
T T T Toyka 5

L)
(=]
(=]
2
-
b=

Toyka 6
PucyHok 6.13

Touka 7
6.11.15 Kon-Bo To4eKk -- KoHdurypaumoHHbIi napametp,

onpeaensloWwniA KONMYECTBO TOYEK, 3a[4eViCTBOBAHHbIX B 3ajaHuu rpadvka
yCTaBKku TeMnepaTypbl TENMOHOCUTENS B KOHTYPE OTOMMEHMUS.

6.11.16 Touka 1..Touka 7 — KoHdurypaunoHHble napameTphbl,
onpegenswowme Toukn rpacdmka B dopmate (TH nmbo Tnpsm; YctaBka Tob). MNpu noctpoeHun
rpaduka no 3agaHHbIM TOYKaM KOHTPOnep cCoeanHAeT ux oTpeskaMmu npsiMon.

KoopauHaTta X cooTBeTcTByeT BxoaHoW BenuuunHe (TH unu Tnpsm), Y — BbIXO4HOW (ycTaBKa
To6).

6.11.17 Ana 3ajaHusi napameTpoB paboTbl npubopa npu ob6pbiBe
pasnuyYHbIX AaTYMKOB CRYXWUT MyHKT MeHio //OTonneHue/ABap.faty [TIABHOE MEHIO

(pucyHok 6.14).

b
s
)
<
I
)
=
o
[N
N

6.11.18 TaBap — KoH(pUrypaunoHHeln napameTp, onpeaensowni
3HayeHue, koTopoe GydeT B3ATO 3a OCHOBY BMecTo TH, nubo Tnpsim npu
«Tun rpad.» = «1» N «2», COOTBETCTBEHHO, MPX NOCTPOEHUN rpachrkoB
yCcTaBkM TemnepaTypbl BOAbl B KOHType oOTonneHuss npu obpbie
COOTBETCTBYHOLLEro Aatuuka — TH, nn6o Tnpsm.

6.11.19 K3PaBap — KoHdurypaunoHHbIvi napameTp, onpegensiowmn B
npoueHTax 3HaveHue, Ha koTopoe OymeT oTkpbiT K3P oTonneHus npwu
o6pbIBe faTymka TemnepaTypbl B KOHTYPE OTOMMEHUSI.

6.11.20 MawmMHa cOCTOsIHM OTBe4yaeT 3a BblboOp HeobxoaMMoro
pexuma paboTbl KOHTYpa OTOMMEHUst B COCTaBe CUCTEMbI. [Ins KOppekTHon
paboTbl npubopa B cucteMe HeobxoAMMO 3adaTb 3HaYeHWUs napameTpos, PucyHok 6.14
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6 MporpammupoBaHue npubopa

OMUCBIBAIOLLMX 3KCNlyaTauMOHHbIE MapaMeTpbl cucTembl [ns 3agaHus
COCTOSIHUW CMYXUT MYHKT MeHo //OTonneHne/MalumHa cocT. (pUCyHOK

napameTpos MalmHbI

6.15).
6.11.21 Pex.OTonn — OnepaTuBHbIN NapameTp, AOCTYMHbIA TONbKO

TMABHOE MEHIO

Ons1 YTEeHWs, onpeaensiioWwnin B TEKCTOBOM BUAE TEKYLLUIA PEXUM KOHTYpa
oTtonneHus: «Aap.HacocOTon», «ABap.Jaty.Otonn», «Harpes otonn»,
«Houb oTonn», «OctaHoB oTonn», «O6paTH.OTonn», «JleTo oTonmn».

6.11.22 3anyck otonn — OnepaTuBHbIA NapamMeTp KOHTypa
oTONneHusl. YcTaHoBka 3HayeHusi «[a» 3arnyckaeT KOHTYp OTOmnfeHus
(nepeBogut M3 pexuma «OcTaHOB oTOMM» B pexuM «Harpes oTtonn»
nmbo «Houb oTOMM»), ycTaHOBKa 3HayeHus «HeT» ocTaHaBnvBaeT
KOHTYp oTonneHus (nepesBoauT B pexum «OCTaHOB OTOMm» M3 Noboro
pexuma). NMogpobHee cMm. pasgen 4.5.

6.11.23 AHP otonn - OnepaTtuBHbIA  MapamMeTp  KOHTypa
oTonneHusi. YcTaHoBka 3HayeHus «[a» 3anyckaeT aBTOMaTUYeCKYH
HacTpoviky perynsatopa. MogpobHee cm. pasgen 4.5.

6.11.24 BbixogHownl, BbixogHon2 - KoHdurypaumoHHble
napameTpbl, onpegensioowune AdeHb Hedenu, B KOTopbii  npubop
aBTOMATMYECKN NepenaeT B HOYHOM PEXMM.

6.11.25 Bpemsa [HOeHb, Bpema Houb - KoHdurypaunoHHble
napameTpsbl, onpeensiolwmne BpeMsi, B KOTOpoe Npubop aBToMaTU4ecku
nepenaeT B AXYPHbI PEXUM N aBTOMaTUYECKN BbIMAET U3 HETO.

6.11.26 t minPerToTt - KoHdurypaunoHHbI napameTp,
onpeaensiowuii BpeMsi NporpeBa CUCTEMbl B 3MMHee BpeMmsi. Yepes aT1o
BpeMs npubop HayHeT KOHTPONMPOBAaTb HaxOXAeHVWe TemnepaTypbl
obpaTHol BoAbl B 3aaHHbIX OTHOCUTENbHO rpaduka npegenax.

6.11.27 T3uma/neto - KoHdurypaumnoHHbii napameTp,
onpeaensownin nopor Temneparypbl Hapy>Horo BO34yXxa,
COOTBETCTBYHOLLEV Nepexody Mexay NETHUM 1 3UMHUM pexnMamu.

6.11.28 Aenbta 3uma/ll - KoHdUrypaumoHHblin  napameTp,
onpeaensitoWmMin TMCTEPE3NC NEPEKIIOYEHUsT MeXZy NETHAM U 3UMHUM
pexxumamu. Mpnbop ocyllecTBnAeT nepexon B NETHUIA pexum, koraa TH >
Tanma/neto + [enbta 3umalll, n Bo3BpalLaeTca B 3UMHUIA pPeXUM, Korga
TH<T3umal/neto — [enbta 3uma/ll.

6.11.29 Oina 3apaHua napameTpos, onpegensaoLwmx
PYHKLMOHUPOBAHUE PErynsiTopa KOHTYpa OTOMMEHUs, CAYXWUT MYHKT MEHIO
//OTonneHune/Peryn.Toton (pucyHok 6.16). B aTon BeTBM pacrnonaralTcs
napameTtpbl MWO-perynsatopa, ucnonb3dyemble npu ynpaeneHun K3P
OTOMNMEHNsT C  OUCKPeTHbIM, nubBo  aHanoroBbiM  yrpaBIiEHUEM.
KoachdpuumeHTbl Moryt ObiTb onpedeneHbl aBTOMATUYECKUM B peXume
aBToHacTponku AHP otonn.

6.11.30 Kp(nponopu), Ti(uHterpan), Td - KoHdurypaunoHHbie
napameTpbl, Onpedensiowmne MNpoMoOpPLNOHanbHbIA, UHTErpanbHbIi 1
andpepeHumnanbHbIv KO3 PULMEHTbI MnA-perynatopa KOHTYpa
oTonneHus. MoryT 6biTb onpedeneHbl B NpoLecce aBTOHACTPOWKU.

Toton npu MwHO — KoHdWrypaumoHHbIn napameTp aBTOHAaCTPONKM
koHTypa [BC, onpegensiowmin TemnepaTypy TensnioHocuTens npu
NOMHOCTbIO 3akpbiTom K3P.

6.11.31 Ana 3agaHus napametpoB K3P TennoobmeHHuka oTonneHust
CIYXUT NYHKT MeHto //OTonneHnne/K3P otonn. (pycyHok 6.17).

Oronnexue

Matwmna cocr.

Pex. otonn
3anyck otnn
AHP otonn
BrixoaHoit1
BoixoaHoin2
Bpems [leHb
Bpemsa Houb
t minPerTor
Tauma/neto

Densta 3uma/

PucyHok 6.15

TMABHOE MEHIO

Otonnenue

Peryn.Toton

Kp(nponopu) |
Ti(uHTerpan)

I

d

Toton muwn0

PucyHok 6.16

6.11.32 Rmin K3P otonn, Rmax K3P ortonn — [NapameTpbl AaTynka NOMOXEHUS 3aABWKKA —
3HayeHns1, M3MEepeHHble aHanoroBbiM BXOAOM 7, COOTBETCTBYHOLUME MONHOCTLIO 3aKPbITOMY W
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NONMHOCTLI0 OTKPbITOMY K3P kanopudepa, COOTBETCTBEHHO. 3HauyeHusi napameTpoB MOryT GbiTb

onpegaeneHbl npoueaypov kannbposku K3P kanopudepa.
6.11.33 MNpu MCNoNb30BaHUN Kanopudepa, ynpaBnsieMoro

aHanoroBblM curHanom, napamMmeTpbl 3afalT 3HaYeHUA CyXeHua IMABHOE MEHIO

AnanasoHa BbIXOOQHOMO CuUrHana, Hanpumep, npu  NOAKMNKYeHUU

3a4BWXKM, ynpaBnsiemon curHanom 2...10 B k Beixogy 0...10 B, cneagyet
3apatb 3HadeHuss napameTpoB Rmin K3P otonn = 20, Rmax K3P
otonn =100.

6.11.34 MNapameTpbl MaT. MOAENN 3a0BUKKM:

t nonH.xopa — Bpemsi nonHoro Bxopa K3P B cekyHaax.

t BbI6.NModpTa — Bpems Boibopku ntocpta K3P B cekyHaax

MuH.t nyck/ctn — MwuHumanbHoe Bpemsi yaepxaHus K3P Bo
BKITHOYEHHOM/BBIKITHOYEHHOM NONOXeHUU. MeHbLuee 3HayeHne No3BonseT
YBEMUYUTb TOYHOCTb pEerynupoBaHusl, Gonbluee — MOBLICUTb Pecypc
obopynoBaHus. 3agaeTcs B cekyHaax.

30Ha He4yyBCT. — 30Ha HEYYBCTBUTENBHOCTU 3a4BWXKM B %. [Npun
konebGaHMM BbIXOAHOrO CWrHana perynsitopa B nNpegenax  30HbI
HEeYyBCTBUTENbHOCTM BKNoYeHne BY npounssoamTbesa He bGyaer.

6.12 TMyHKT meHto «'BC»

6.12.1 NMyHkT ™meHio «BC» (pucyHok 6.18) BkmovaeT B cebs
napamMeTpbl, OTBETCTBEHHbIE 32 (PYHKLMOHWPOBAHWE KOHTypa ropsiyero
BOOCHabXeHus.

6.12.2 Beixopg MBC — OnepaTuBHbIN NapamMeTp, OCTYMHbINA TOMbKO
ONs YTeHWs, onpeaensiowmin ypoBeHb oTKpbiTus K3P B npoueHTax.

6.12.3 3anyck 'BC — OnepaTuBHbii napameTp koHTypa [BC.
YcraHoBka 3HayeHns «[a» 3anyckaeT koHTyp BC (nepeBoauT u3 pexvma
«OcTtaHoB [BC» B pexum «Harpe [BC». YcTaHoBka 3HaueHuss «Het»
octaHaenmeaeT koHTyp BC (nepesoaut B pexum «OctaHos MBC» u3 noboro
pexuma). MogpobHee cm. pasgen 4.5.

6.12.4 AHP TBC - OnepaTuBHbIi MapameTp KOHTypa OTOMMEHUS.
YcTaHoBKa 3HayeHust «[la» 3anyckaeT aBTOMaTMYECKY0 HAacTpOWKy perynsitopa.
MoapobHee cm. pasgen 4.5.

6.12.5 Coct.Hac.'BC — OnepatuBHbI NapamMeTp, AOCTYMHbIA TOMbKO ANs
YTEHUsl, OMpedensiioWwniAi HoOMep BKMKYEHHOTO B TeKyLWWU/A MOMEHT Hacoca.
3HauyeHne «1» COOTBETCTBYET Hacocy 1, 3HaYeHue «2» — Hacocy 2, 3HayeHue
«3» -- aBapuUHOMYy Hacocy, 3HavyeHue «0» — Bce HacocChl BbIkIoYeHbl. [H3].

6.12.6 Pexx.'BC — OnepaTtuBHbI NapameTp, OOCTYMHbIA TOMbKO Ans
YTEeHWs, onpedensAloWwmnii B TEKCTOBOM BUAE TeKylwMin pexum KoHTypa [BC:
«ABap.Hacocl'BC , «Aeap.[aty.lBC, «Harpes NBC», «OctaHoB NBC».

6.12.7 YctaBk TrBc — KoH(purypaumoHHbeln napameTp, 3apatowni
3HayeHue ycTaBku Temnepatypsl [BC.
6.12.8Cnue FBC — KoHMUrypaumoHHbIN napameTp, Onpeaensownii

HasHayeHne BY 1 MP1l. VYcraHoBka 3HaveHua «HET» onpegensier
vcnonb3oBaHne BY B kayecTBe BbiIxoda HeKpuUTUYeckon aBapum koHTypa BC.

Otonnenune

K3P otonn
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t nonH. xona
t BoI6. modTa

MoK/

30Ha HeyysCT.

=
z
—

PucyHok 6.17

[NIABHOE MEHIO
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AHPTBC

Pex.MBC
Yeraex. Trec

Cnwe MBC
Cocr.nac. ICB

Jensta Hous MBC

PucyHok 6.18

YcTaHoBKa 3HayeHus «[a» onpenendeT ncnonb3oBaHne BY B kadecTBe BbIxoAa ABYXNO3ULUMOHHOIo

perynsaTtopa cnusa BC. MNogpo6Hee o paboTte perynatopa cwm. n. 3.12.

6.12.9 Oenbta Houb NBC — KoHgurypaumoHHbIi napameTp, onpenensiowmin 3HayeHne, Ha

KoTopoe ByaeT cMmelleHa ycTaBka Temnepatypbl [BC B HoYHOE Bpewmsi.

6.12.10 [Onsa 3agaHua napameTpoB ynpasreHus knanaHom cnvea BC CRyXWT MNyHKT MeHto

/ITBC /OrpaH Trec (pucyHok 6.19).
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6 MporpammupoBaHue npubopa

6.12.11 Tuct Trec, Bkn cnuB BC - KoHdurypaumoHHble napameTpbl, onpefensoLime
yCcnoBuss  BKMOYeHWA  knamaHa crnvBa  [BC  npyu npeBbllleHUM  3aaHHON  yCTaBKW.
MogpobHee cm. n. 3.12.

6.12.12 dt Bkn 'BC, t Bkn 'BC — KoHdurypaumoHHble napameTpsbl, onpeensiolime ycroBums
BKMtoYeHns knanaHa cnusa BC npu HaxoxaeHun K3P B 3aKpbiTOM NONOXEHWU 3aAaHHOe BpeMms
nogpsg. NogpobHee cm. n. 3.12.

6.12.13 ina 3agaHua napameTpoB, Onpedensiowmnx (yHKUMOHMPOBaHWE perynsatopa KoHTypa
BC, cnyxut nyHkT meHwo /[FBC/Peryn.TrBc (pucyHok 6.20). B aTol BeTBM pacnonaratotcs
napameTtpbl [MNO-perynatopa, ucnonb3dyemble npu ynpaBneHun K3P BC c¢ guckpeTHbiM, nubo
aHarnoroBbIM ynpasneHneM. KoadduumneHTsl MoryT ObiTb onpefeneHbl aBTOMaTUYECKW B pexume
aBToHacTpovikn AHP BC.

6.12.14 Kp(nponopu), Ti(uHTerpan), Td — KoHdurypaumoHHble napameTpbl, onpegensiowne
NPOMOPLMOHANbHBIA, WHTErpanbHbin 1 AnddepeHumansHein - koadduumerTel  MUO-perynaropa
koHTypa [BC. Moryt 6biTb onpefeneHbl B MpoLecce aBTOHAcTpovku. TrBc npu MWHO —
KoHdurypaumoHHbIi napaMeTp aBTOHACTPOWKU KOHTYypa OTOMNMEHUs, onpedensiolmin Temnepartypy
TEMNOHOCUTENSA NP NOMHOCTLIO 3akpbiTom K3P.

6.12.15 ns 3apaHusa napameTtpoB K3P tennoobmeHHuka MBC cnyxut nyHKT MeHto //TBC/K3P
'BC (pucyHok 6.21).

6.12.16 Rmin K3P I'BC, Rmax K3P I'BC - [NapameTpbl gartyvka MOMOXEHWUS 3afBWXKKN —
3HaYeHWsl, M3MepeHHble aHanorosbiM BXOAOM 6, COOTBETCTBYHOLUME MOSIHOCTHIO 3aKPLITOMY W
nonHocTbio OTKpbIToMy K3P kanopudepa, COOTBETCTBEHHO. 3HayeHWsi nmapameTpoB MOryT ObiTb
onpegeneHsl npoueaypou kannbposkn K3P kanopudepa.

6.12.17 Mpwu ncnonb3oBaHuM Kanopudepa, ynpaBnsemMoro aHanoroBblM CUrHanoM, napameTpbl
3a0al0T 3HAYEHUSI CY)XeHUst Anana3oHa BbIXOAHOrO CUrHamna, Hanpyumep, Npyu NOAKIMOYEHUN 3aBWKKY,
ynpasnsiemon curHanom 2...10 B k Beixogy 0...10 B, cnegyet 3agaTb 3HaveHuss napameTpoB Rmin
K3P 'BC = 20, Rmax K3P 'BC=100.

6.12.18 MNapameTpbl MaT. MOAENN 3aABUXKKN:

t nonH.xopa — Bpemsi nonHoro Bxoga K3P B cekyHaax.

t BbI6.NModpTa — Bpems Boibopku ntocpta K3P B cekyHaax

MuH.t nyck/ctn — MwuHumanbHoe Bpems ygepxaHus K3P BO BKIOYEHHOM/BBIKITIOYEHHOM
nonoxeHun. MeHbllee 3HayeHVe MNO3BONSET YBENMUYUTb TOYHOCTb PErynuMpoBaHus, Gonbluee —
NoBbICUTb pecypc obopyaoBaHusA. 3aAaeTcs B CeKyHAaXx.

30Ha HevyBCT. — 30Ha HeYyBCTBUTENLHOCTW 3adBWKKM B %. Mpu konebaHuM BbIXOAHOMO curHana
perynsitopa B npeaenax 30Hbl HEHyBCTBUTENBHOCTM BKItoYeHVe BY nponsBoanTbes He ByaerT.

TMABHOE MEHIO

IMABHOE MEHIO IMABHOE MEHIO

Orpan BC ]

dt Bkn BC

PucyHok 6.19 PucyHok 6.20 PucyHok 6.21
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6 MporpammupoBaHue npubopa

6.13 MyHKT meHo «ObLLee»

6.13.1 MyHkT MeHio O6wee BkloyaeT B cebs  napametpsl, | [MABHOE MEHIO
OTBETCTBEHHbIE 3@ (PYHKLMOHMPOBaHKe npubopa B Lienom.

6.13.2 //O6wee/Bpemsa ocT. (pucyHok 6.22) — KoHurypaumoHHbIi
napameTp, ornpefensiowuii MakcuMarnbHOe BpeMsi NponagaHust nuTaHus
KOHTpoOnrepa, CrycTsi KOTOpOoe Npu 3arycke OH NEPEXOOUT B TOT XE PEXUM,
B KOTOPOM nponano nutaHue. [pu nponajaHuu nUTaHUsi Ha BpeMs
bonbluee, yem Bpems ocT., npubop nepesoauT B pexum «OcTtaHoB» 0b6a
KOHTYypa. [nsa Toro 4tobbl Npubop Kaxabli pa3 npy nponagaHuy NUTaHus
nepexoawn B octaHoB, Bpems ocT. Heobxoammo yctaHosuTb B 0:0:0.

Obwee

PucyHok 6.22

6.13.3 [Ins 3agjaHua BpeMeHHbIX MapaMeTpoB (MEepeKnioYeHnin Mo
BpPEMEHN), onpeaensiiowmnx MyHKLUMOHNPOBaHNe npubopa, CryXuT MyHKT
MeHio //O6wee/lMap-pbl BpeMeHu (pucyHoK 6.23).

6.13.4 Nleto/3nma — KoHdurypaumnoHHbIi napamertp,
onpegensiiowuii  BKIOYEHNE/BBIKMIOYEHNE aBTOMaTUYECKOro nepexofa
Ha neTHee/3uMHee BpeMsi. [py OTKMOYEHWU WCMONb3YeTCS BpPEMS
KOHTponnepa 6e3 KoppeKuuu, Npy BKIOYEHUN — C KOPPEKLIMEN.

IMABHOE MEHIO

Nap-pbl BpeMeHn

6.13.5 AaTa neto - KoHdurypaunoHHbIi napameTp,
onpegensoWniA AaTy nepexoga Ha netHee Bpems B dopmarte <AaeHb
Hegenn (1...7)><Hepenst Mecsua(l...4)><mecsay(l...12)>, Hanpumep,
Ons BockpeceHbsl 4 Hefenwu mapTta 3agaetcs 7403. Ecnv yctaHoBneHo
3HayeHWe Hegenu = 5, TO OHO COOTBETCTBYET MOCMeAHen Hepene
mecsua.

6.13.6 Bpema neto —  KoHdurypauuoHHbii  napameTp,
onpegensiowmi Bpems ¢ y4eTom 3MMHero/neTHero BpeMeHu, B KOTOpPoe

OCyLLeCTBNAETCA nepexon Ha neTHee BpemMsa. Bpems 3uma

6.13.7 Aata 3uma - KoHdurypaumnoHHbIi napameTp,
onpepensiloWMA faty nepexoda Ha 3uMHee Bpemsi B dopmaTe <fieHb PucyHok 6.23
Hegenn (1...7)><nepensa wmecsaua(l...4)><mecsay(l...12)>, Hanpumep,

AnNsa BOcKpeceHbst 4 Hepenw okTabps 3agaetca 7410. Ecnu ycTaHOBNEHO 3HayeHue Hedenu = 5, To
OHO COOTBETCTBYET MOCNeAHew Hedene mMecsiua.

6.13.8 Bpemsa 3uma — KoHdurypauuoHHbIi napameTp, Onpefensiolmin Bpemsi C y4yeToM
31MHero/neTHero BpeMeHu, B KOTOPOe OCYLLECTBAETCS aBTOMaTUYECKU Nepexoa Ha 3MMHee BpeMmst.

6.13.9 NapameTpbl, onpeaensiowmne KOPPEKLUMI0 N3MEPEHHbIX XapaKTepuCTuK, 3afaloTcs yYepes
nyHKT meHio //Obwee/CasHaknAHBX. {N} = 1 — 5, 8 (pucyHok 6.24) ansa aHanorosbix Bxogos 1 — 5, 8
COOTBETCTBEHHO.

6.13.10 CaBur Bx{N} — KoHdwrypaumoHHbii napameTtp, onpegensiowmn casur HCX Ha
3HayeHve, 3ajaHHoe B MnapameTpe. Vcrnonb3yeTcs ANs KOPPEKTUPOBKM HeKavyeCTBEHHOro AaTtyvka
UM NS NOAKMIOYEHWs AaTyvka Mo ABYXMPOBOAHOW CXeMe unu AN npuBedeHus AuanasoHa,
M3MEPEHHOro AaTUYMKOM, K yaobHon ans otobpaxeHus dopme (cm. n. 3.5).

6.13.11 HaknoH Bx{N} — KoHdurypauvoHHbelli napameTp, onpegenswowmini HaknoH HCX
fatynka. Mcnonb3yeTcsa ANsi KOPPEKTUPOBKM HeKayeCTBEHHOro AaTyvka unv Ans NoAaKIoYeHus
AaTyvka no ABYXMPOBOAHOW Cxeme Wnu Ans NpUBEAEHWs Auanas3oHa, U3MEePeHHOro AaT4MKOM, K
yaobHow anst otobpaxerusi popme (cm. n. 3.5).

6.13.12 MyHkT MeHio [MMap-pbl HacocoB (pucyHok 6.25) Bknw4vaeT B cebsi napameTpbl,
OTBETCTBEHHbIE 33 (DYHKLMOHNPOBAHMNE racoOCOB KaK B KOHTYpe OTOMNMNEeHUs, Tak 1 B KoHType BC.

6.13.13 Ucn.ABap.Hac — KoHdurypaunoHHbin napameTp, OMpeaensiowyin UCnonb3oBaHne B
cucteme aBapuiiHoro Hacoca. Mpu aBapum obonx paboymx HacocoB B KOHType KOHTponnep nvbo
nepexoauT B pexum «Asapusi HacocoB» (npu Ucn.ABap.Hac= «HeT»), nn6o octaetcs B pexume u
BKIIIOYaET aBapuiiHbI Hacoc.
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6 MporpammupoBaHue npubopa

6.13.14 t ctapT.Hac — KOHpu1rypaumMoHHbI napameTp, onpeaensowni Bpemsi pasroHa Kaxgoro
13 HacocoB B cekyHpax. Ecnu cnycts 3agaHHoe B napameTpe BpeMsi C MOMEHTa 3arycka Hacoca Ha
COOTBETCTBYHOLLEM AMCKPETHOM BXOAE MPUCYTCTBYET CUrHam normyeckon «1» B TedeHne 10 cekyHA
noapsia, To Npubop cunTaeT Hacoc aBapuHbIM.

6.13.15t pa6.Hacl — KoHurypaumoHHblii napameTp, onpeaensiiowmii MakcumanbHoe Bpemsi
HenpepbiBHOM paboTbl Hacoca 1. CnycTa 3agaHHOe B napameTpe Bpemsi Hacoc 1 OyaeT BbIKIHOYEH,
KOHTPOIMEep BKMYUT Hacoc 2.

6.13.16 t pab.Hac2 — KoHdWrypaumoHHbli napameTp, Onpeaensiiowmii MakcMmanbHoe BpeMsi
HenpepbIBHON paboTbl Hacoca 2. CnycTsa 3agaHHOe B nMapameTpe BpeMsi Hacoc 2 6yaeT BbIKIIOYEH,
KOHTpOInep BKMHOYMT Hacoc 1.

6.13.17 Ileto Hac.Bp, Jleto Hac.llep — KoHdurypauuoHHbIi napameTpbl, onpegensiowue
YCMNOBUSI BKMIOYEHUS] HACOCOB KOHTypa OTOMMEHUst B neTHee Bpemsi. B pexume «Jleto otonn» ¢
nepuogom Jleto Hac.lep 6yayT BkNOYEHbl BCE 3a4eMCTBOBaHHbIE HACOCbl KOHTypa OTOMMEHUst Ha
Bpewmsi Jleto Hac.Bp.

TMABHOE MEHIO

Obuee

MABHOE MEHIO

CneHaknAHBxX

Caopur Bx 1

Map-pbi HacocoB
Wcn.Asap.Hac
tpat.nact
H e | tpabac2
Jero B
Haknou Bx 8
PucyHok 6.24 PucyHok 6.25

6.14 BbicTpbIN cTApPT

6.14.1 TexHonornst «BbICTpbLIA  cTapT» npegHasHavyeHa AN YNPOLUEHUST  HAcCTPOWKM
KOHTponnepa. Hactporika npubopa gonyckaeTca kak no cetm RS-232 unu RS-485 uepes K (c
MCNOMb30BaHNEM MporpaMMbl-KOHpUrypaTopa, KOTOPYIO MOXHO ckadaTb C oduumanbHOro camta
OBEH), Ttak u c knaBuatypbl Ha nepefHelr naHenu npubopa. [Ons TupaxvpoBaHWs 3HAYEHWI
napameTpoB (3anucy OAMHAKOBbIX 3HAYEeHWA MapaMeTpoB B HECKOMbKO nNpubOpoB), a Takke
pesepBHOro CoxpaHeHus 3HadeHun napameTpos Ha [K, cnegyeT Bocnonb3oBaTbCA NPOrpaMMon Ans
TUPaXMPOBaHWsI, KOTOPYI MOXHO ckavaTb ¢ oduumansHoro canta OBEH.
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6 MporpammupoBaHue npubopa

Mpu KoHdUWrypupoBaHuu npubopa c nepedHer naHenwn nepep Havanom paboT Heobxoaumo
03HaKoMuTbCs ¢ ocobeHHocTaMu UMW npubopa (cm. Tabnuuy 3.1, n.n. 6.1, 6.2). 3agaHHble Ha 3aBoge-
n3rotoButene 3HaveHus OOnMbLIMHCTBA MNapameTpoB paccyuTaHbl MO  TUMOBble  3adauu
nonb3oBartenen. B aoToM pasgene onNuCLIBAlOTCA TOMbLKO Te napameTpbl, 3aJaHue KOTOpbIX
nonb3oBaTenemM HeobxoauMo [Ansi KOppekTHoW paboTbl npubopa. HekoTopble K3 aOepeBbeB U
napameTpoB B AaHHOM CMMCKe MponyLeHbl. OTO 3HAYUT, Y4TO ANns GonbwmMHCTBa 3agay U3MEHeHue
3TUX napameTpoB He TpebyeTca. [ina koHdurypuposaHusi npubopa nocrnefoBaTenbHO U3MEHSAIOTCS
3Ha4yeHus1 NapaMeTpoB, yKasaHHbIX HWXe (napameTpbl pa3dbutbl Ans yaobcTBa no aepesbsimv). MNpu
3aJaHuM 3HaYeHust Kaxgoro M3 napameTpoB pekoMeHayeTcs obpawartbest Kk n.n. 6.4...6.13 (ans
NOHVMaHUS Ha3Ha4YeHNs M3MEeHSeMOoro napamMeTpa), a Takke K [MNpunoxenno U (ana noHmmanuns Toro,
B KaKOM MYHKTE MEHIO AaHHbIN NapameTp HaxoamuTces).

0Ons 3awmTtbl OT cnyvanHbix cboeB OOMbLUIMHCTBO MapaMeTpoB MOXHO M3MEHSATb TOMbKO B
pexume «OCTAHOB» (korga xoTta 6bl oauH M3 koHTypoB — Otonnenus wim MBC — HaxopuTcsa B
pexume OctaHoB). MNepea koHdurypupoBaHuem crnegyet ybeautbcs no mHamkauum Ha XKW, yto
npubop Haxoautcsa B pexume «OCTAHOB» (npubopbl ¢ 3aBoa NOCTynaT UMEHHO B 3TOM pexume).
[na uameHeHns pexuma HeobxoaMmO BOCMOMb30BATLCA MapaMeTpamMu 3anyck oTonn v 3anyck
FBC npubopa, pacnonoxeHHbix B aepeBbsx \\OTonneHue\MawmHa coct. 1 \BC AnA KoHTypoB
LUO wu T[IBC, cootBeTCTBEHHO. [nsi WCKMOYEHUs crydalHbix c6oeB paboTbl  CUCTEMBI
HeKBanMuUMPOBaHHBLIM MEPCOHANoOM, M3MEHEeHVWE 3HaYeHWs 3TUX MapameTpoB C KrnaBuaTypbl
npubopa 3awuLLeHo naponem 168.

BHumaHume! [1ns yBepeHHOCTU B COCTOSIHUM KOHGUrypaumm npubopa nepes Hadanom paboTsl no
TexHonornm «BbICTpbIN cTapT» cnedyeT BbINOMHUTL COPOC NapaMeTPOB B 3HAYEHUS MO YMONYaHUO
(cm. n. 6.15).

6.14.2 MNpn KOHMUryprpoBaHUM KOHTponnepa no TexHonorun «BbiCTpbI cTapT» cnegyet
nocrefoBaTenbHO BbINOMHUTL CReAyoLMe yCTaHOBKM NO BETBAM U MOABETBAM MEHIO.

BeTBb «KoHdurypaums»

MoaBeTBb «[AUCKpeTHbIe Bx.»

Mo ymonuanuo npubop CckoHdurypupoBaH pAns paboTel € AatyMkamMum C  HOPMalbHO
Pa3oMKHYTbIMW KOHTakTamu. Ecnu nnaHupyeTtcs ncnonb3oBaTb AaTYMKM C HOPManbHO 3aMKHYTbIMM
KOHTaKTamu, criegyeT U3MeHWUTb COOTBETCTBYIOLMIA BUT NnapameTpa «Jlormka Auckp.Bx».

NMonBeTBb «AHanorosble Bx.»

Heobxoammo 3afaTtb TMN MOAKMIOYAEMbIX K aHanoroBbiM BXo4am AATYMKOB, U3MEHSsIs 3HaYeHue
napameTtpoB «Tun gatumka {N}», rae {N} — Homep Bxoga (1...8). Qatumkn TH nubo Tnpsam, [Anonl,
Hnon2, PoTton ponyckaeTcsi He ucnonb3osBaTb. B aToM cnyyae ux 3HaveHus yctaHoBuTb B «HET
OATYUYNKA». OcTanbHble AaTYMKM OOIMKHBI ObiTh YyCTaHOBMNEHbI 06s3aTeNnbHO Ansi KOPPEKTHON paboTbl
KOHTponnepa.

MogBeTBb «[on.nap-pbi»

HecmoTps Ha To, 4To BO BCex KoHTpornepax TPM132M, npoussoammeix dvpmon OBEH, Bpemsi
1 AaTa BbICTABMATCA Ha 3aBOAE-U3roTOBUTENE, PEKOMEHAYETCA MPOBEpPUTb 3HAYeHWe BPeMeHU U
Aatbl B KOHTpornnepe. B napameTtpe «Bpemsa u para» Heob6xogumo 3agaTtb 3HaAYeHUE TeKyLmnx
BPEMEHM 1 AaTbl C y4ETOM Nepexoaa Ha NneTHee/3suMHee BpeMS.

BeTBb «OTONNEHME»

— Crnegyetr BblOpaTb TWN 3adaHus YCTaBKM TemnepaTypbl OTOMNMEHUs: rpadmkom
OTHOCUTENBbHO TemnepaTypbl HapyXHOro Bo3fyxa nubo OTHOCUTENbHO TemnepaTypbl
npsamon BoAbl. Heobxoammo 3apaTtb 3HayeHve napametpa Tun lpad. = «1» n «2»,
COOTBETCTBEHHO;

— HeobxoauMmo 3ajaTb 3Ha4yeHVWE CHWXKEHWS YCTaBKM TemnepaTypbl B HOYHOE BpemMs B
napametpe «[lenbTa HOUYb»;

—  [Mpwu ucnonb3oBaHWM ynpaeneHusi KOHTYPOM NOANUTKN HEOBXOAUMO 3aAaTh ero napaMmeTpbl:
Poton, enbTta P oTon;
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6 MporpammupoBaHue npubopa

CnegyeT 3apaTb yCcTaBKy B KOHType oTonneHus rpadukom Ipad Torton, a Takke
gonyctumylo Temnepatypy obpaTHoW BoAbl, BO3Bpallaemon B TennoceTb. [na aToro
cnyxut rpacuk Mpac Tob.;

Ycnosusi 06paboTkn KOHTPONNEPOM CUTYaLUUIA, CBA3aHHBLIX C 0OPLIBOM AATYMKOB B KOHTYpe
oTonmneHvs, 3agatTcs B napameTpax nogsetsun Asap.flaty.;

CnepnyeT ycTaHOBUTL 3HaYeHWs NapameTpoB aBTOMATUYECKOro NepexoAa B HOYHON PEXUM:
B noaseteu «OTtonneHue\MawmHa cocT.». «BbixogHounl», «BbixogHou2», «Bpems
AeHb», «BpemsA Houb». [lapameTpbl pacnpoCTpaHSIOT CBOE BO3AENCTBME TOMbKO Ha
3UMHee Bpemsi. Ecnn aBTOomMaTnyeckuii nepexod B HOYHOM PEXUM He mpeprnonaraeTcs, To
HeobXxoaMMOo yCTaHOBUTL B NapameTpax «BbixogHonl», «BbixogHon2» 3HaveHne «HET»,
a napameTpbl «Bpems AeHb» 1 «Bpems HoUb» 3afaTb paBHbIMWU APYr APYrY;

HeobxoamMmo 3apaTb ycrnoBusi nepexoda Mexay NeTHUM U 3UMHUM pexumamy paboTbl
yepes 3HaveHus napameTpoB B noaseTBn OtonneHue\MawmHa coct.. T3uma/neTto,
OenbTta 3uma/ll.

MapameTpbl NN perynsaTtopa, pacnomnoxeHHble B noaseTsn «Peryn ToTton», moryT 6bITb
3afaHbl  Bpy4Hylo NGO onpefdeneHbl aBTOMatTU4ecku B npolecce NpoBeAeHUs
aBTOHACTPOVKN Ha obbekTe. BbinonHeHue aBToHacTponku MNO-perynstopa Heobxoammo,
Kak npaeuno, B 6OMbLUMHCTBE Cry4aeB AN TOYHOro nogaepxanusa temnepatypbl. OfgHako,
ecnn usBecTHbl koadcpuumeHTbl [MN[-perynatopa (MonyyeHbl OMbITHBIM MyTEM Ha
aHanormyHblx 00bEeKTax WnM  paccyuTaHbl  CMeunanu3vpoBaHHOM  KOMMbIOTEPHON
nporpaMMmown),  Heobxogumo  3agatb  3HaveHus  napameTpoB  «Kp(nponopu)»,
«Ti(uHTerpan)», «Td/Ti». ABTOHacTpolika perynstopa BbinonHseTca Ha obbekte. Ecnu
koadpmumeHTtol NN perynatopa He WM3BECTHbl, He criegyeT M3MEHSTb 3HaYeHusi 3TUX
napaMeTpoB, YCTaAHOBIIEHHblE MO YMOMYaHWIO, — WX 3HayeHns OyayT aBTOMaTU4ecKu
onpepeneHbl B MpoLecce aBTOHACTPOMKW. Ecnn aBTOHACTponka HEBO3MOXHa WNWN He
NpVMBOAMT K XenaeMoMy KayecTBy nepexofHbIX npoLeccos, Heobxoanmo 6yaeT BbIMOMHUTL
nopbop koadduumentos MN-perynaropa (cm. Mpunoxenwne IM.2).

MapameTpbl MmaT. mogenu K3P otonnenus B aepese «K3P otonn» HeoGxoaumo 3agaBaTb
Oaxe B cnyyae, ecnu ucrnonb3yetcs Aatymk nomnoxenus. MNpu ucnonb3oBaHum K3P c
aHanorosbIM ynpaBneHnem UsmeHeHne napaMmeTpoB AaHHOWN BeTBM He TpebyeTcs.

Mpn ncnonb3oBaHWU 3afBWXKA C OUCKPETHbIM YNpaBMeHUEeM W AaT4UMKOM TOSIOKEHUsI B
napametpax Rmin K3P otonn, Rmax K3P ortnon HeobxoauMmo 3apatb 3HA4eHus,
COOTBETCTBYIOLME MOMHOCTLIO 3aKPbITOMY W MOMHOCTBIO OTKpbITOMY K3P. 3TO MOXHO
coenaTb NMboO 3a4aB 3HaYeHWs NapameTpoB BPY4HY, NMMOO BOCMONb30BaThCA hyHKUMEN
nonyasTomaTtuyeckoro onpegenexus nonoxenusa K3P (cm. n. 4.2.1.3). MNpwu ncnons3osanun
33[BWXKKW C aHanoroBblM yrnpaBfieHMeM B AaHHbIX NapameTpax 3a4aloTcs napameTpbl
CYXXEHUs1 BbIXOAHOro AnanasoHa (Hanpumep, npy MCnonb30BaHUW 3a[BUXKKW C yNpaBneHnem
2...10 B, cm. n. 6.11.31).

BeTtBb «BC»

YcTtaBky TemnepaTypbl Bogbl B koHType BC Heobxoammo 3agaTb B napameTpe YcTaBK
Trec.

HononHuTenbHas dyHkuma cnnea MBC, akTvBMpyemas npu npeBbllEHUN TeMnepaTtypbl B
KOHTYpe nunbo npu HaxoxgeHun K3P B 3akpbiTOM MONOXEHUM B TeyeHue 3afaHHOro
BpeMeHu noapsia, BkNoyaetcss B napametrpe Cnums IBC. [Mpu aktmBauum yHKUUn
Heobxogumo 3agatb ee napameTpbl B AepeBe «OrpaH Trec». [logpobHee cm.
n.6.12.8...6.12.11.

MapameTpbl MU perynsatopa, pacnonoxeHHble B nogseTsu «Peryn Trec», moryT GbiTb
3ajaHbl BpyyHyl0 nmMbOO onpefdeneHbl aBTOMAaTMYeCKM B Mpouecce MpOBeAeHUst
aBTOHACTPOMKM Ha obbekTe. BbinonHeHue aBToHacTponku MU perynsitopa Heobxoaumo,
Kak npaBuno, B GOMbLUMHCTBE CryYaeB AN TOYHOro noaaepxaHus Temnepatypbl. OfHako,
ecnn usBecTHbl koaddpuumenTol [MN[-perynatopa (MonyyeHbl OMbITHBIM MNyTEM Ha
aHanormyHbix 0o6bEeKTax WNU  paccyMTaHbl  CreuManuM3MpoBaHHOW  KOMMbIOTEPHOM
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6 MporpammupoBaHue npubopa

nporpammon),  Heobxogumo  3adaTb  3HayYeHuss  napameTpoB  «Kp(nponopu)»,
«Ti(uHTerpan)», «Td(Oudycp)». ABTOHacTponKa perynsitopa BbINOSHAETCS Ha OObekTe.
Ecnu koadppuumenTtsl MU perynstopa He U3BECTHbI, HE CNeayeT U3MEHSITb 3HaYEeHUsT 3TUX
napameTpoB, YCTaHOBIIEHHblE MO YMONYaHUO, — WX 3Ha4YeHWs OyayT aBTOMaTU4ecKu
onpefeneHbl B rpolecce COOTBETCTBYWOLLEN aBToHacTpolku. Ecnu aBToHacTpolika
HEBO3MOXHA WM He MPUBOAUT K >KEMaeMOMYy KauyecTBY MEpPEexXOoAHbIX MpPOLLECCOB,
Heobxoanmo ©OymeT BbIMONHUTL noabop  koadduumneHtoB [MU[-perynatopa  (cm.
Mpunoxenwe I.2).

MapameTpbl maTt. mogenu K3P MBC B aepese «K3P MBC» Heobxoaumo 3aaaBaTth Aaxe B
criydae, ecnv ucnonb3yeTcs AaTyvk nonoxeHus. Mpu ncnonb3oBaHum K3P ¢ aHanorosbim
yrpaBneHMeM U3MeHEeHVE NapaMeTpoB AaHHOW BETBU He TpebyeTcs.

Mpy ncnonb3oBaHWM 3aABUMKKU C AMCKPETHLIM YMpaBneHWEM W OaTYMKOM MOMOXEHUs B
napametpax Rmin K3P I'BC, Rmax K3P I'BC HeobGxogumo 3agaTb 3HAYeHus,
COOTBETCTBYIOLLME MOSHOCTLIO 3aKPbITOMY M MOMHOCTBIO OTKpbITOMy K3P. 310 MOXHO
caenatb nubo 3agaB 3HaYeHUs NapamMeTpoB BPY4Hyto, NMMOO BOCMONb30BaThCst OyHKLMEN
nonyasToMaTuyeckoro onpegeneHus nonoxeHns K3P (cm. n. 4.1.1.3). Mpu ncnonb3osaHnu
33[BWXKKM C aHamnoroBbiM ynpaBMneHWeM B AaHHbIX NapameTpax 3ajalTcs napameTtpbl
CYXEHUS BbIXOAHOro AnanasoHa (Hanpumep, Npy UCMonb3oBaHUM 3aABUXKKU C ynpaBreHnem
2...10 B, cm. n. 6.12.16).

BeTBb «Ob6wwee»

B napameTtpe «Bpems ocT.» HeobxoaMmo 3afaTb MakcMmaribHOe BpeMms, CMycTsi KoTopoe
KOHTpONnep BepHeTCs B TOT Xe PexuM, B KOTopoM Obin Ao nponagaHusi nuTtanus. Ecnu
nuTaHue nponano Ha Gonbluee Bpemsi, KOHTponnep nepesefeT oba koHTypa — BC u
oTonneHus — B pexunm «OCTAHOB».

Heobxoammo npoBepuTb napameTpbl aBTOMATMYECKOro Mepexofa Ha neTHee/3umHee
BpeMsi, pacnonoxeHHole B Aepese «MMap-pbl BpeMeHu».

Mpn uncnonb3oBaHun gatumkoB ¢ HCX, oTnuyatowencs ot npegycmotrpeHHon FOCTom
(HecTaHOapTHbIX, OpakoBaHHbIX W T.A4.), a Takke B Cryyae MNOAKNOYEHUN
TEPMOCOMNPOTUBMEHUI NO 2-X NPOBOAHOW CXeMe, KCNepUMeHTanbHbIM NyTeM HeobxoaMmo
nopobpaTk 3HayYeHWs napameTpoB casura v HakrmoHa HCX gatuvka Ha COOTBETCTBYHOLLEM
Bxoge B JepeBe «CaBHaknAHBx». Bonee nogpo6bHo cm. [MpunoxeHue XK. [pu
MCNonb3oBaHUN YHUMULMPOBAHHBLIX CUTHANOB TOKa NMOO HanpsPKeHWs! faHHble napameTpbl
UCMONb3YIOTCA ANS NPUBEAEHVS AuanasoHa curHana, U3MepeHHOro AaTymkoM, K yAo6HoM
Ansa otobpaxeHus opme.

[Mpu nMcnonb3oBaHUM aBapuHOrO Hacoca HeobXoAMMO YCTaHOBUTb 3HaYeHWe napameTpa
Ucn.ABap.Hac = «[Ja».

Linknunyeckoe Bpemsi paboTbl HacocoB 3agaeTcs B napameTpax t pa6.Hacl, t pa6.Hac?2.
Mpy ncnonb3oBaHMM TOMBKO OAHOrO Hacoca, Bpemsi t pab.Hac2 HeobGXOAMMO yCTaHOBUTL
paBHbIM HyIIO.
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6.15 Copoc napaMeTpoOB B 3HA4YE€HUA NO YMOJTYAHUIO

BHumaHue! OTa onepaumsi NpUBOAMT K COPOCY 3HAYEHWI NapameTpoB KOHTporinepal

3anpeljaeTca BbIMOMHATL 3Ty onepauuilo Ha obbekTe, Tak Kak Nocrne ee OCyLUeCTBIEHUs
KOHTPOMMep NpekpaTuT BbINONHEHWE PYHKLMN YNPaBneHUst NPUTOYHOW BeHTUNsILumnen!

Mocne 3Ton onepawuum KOHTposnep Heo6XoANMMO NOSTHOCTLIO HACTPOUTL!

MpumeyaHne — 3HayeHus napameTpoB AepeBa «KoHdwurypauus» nocrne ocyLlecTBNEHNUs
cbpoca EEPROM coxpaHsitoTcs.

6.15.1 COopoc 3HaAYeHU BCEX KOH(UIYPALMOHHLIX MapaMeTPOB K 3HAYEHWSIM MO YMOMYaHWIo,
YCTaHOBINEHHBIM Ha 3aBOAE M3roTOBUTENE NPUMEHSETCS B CrieayoLMX Cryyasx:

1)
2)

3)

Mepepn HacTpoOVKOW KOHTpOrnepa, KOHMUrypaumus KoToporo TOYHO Hen3BecTHa (BO3MOXHO,
npnbop Mor 6bITb KOHPUIYPUPOBAH HEM3BECTHLIM MCTOYHVMKOM [0 Nonb3oBaTens).

Mpu owwunboyHon (cOOMHOM) HaACTpoVike KOHTponnepa nepen OYepesHoM MNOoMbITKOM
OCYLLECTBMNEHUS NPaBUbHOM HAaCTPOMKW.

Mocne obHOBNEHWSA NPOLUMBKU KOHTpornepa B obasatensHom nopsake (cm. n.3.15).

6.15.2 MeTog ocyLiecTeneHus cbpoca:

1

2)

3)
4)

HeobxogmMmo nepenit B OTNagovyHOE COCTOSiHME (HaKaTb KOMOWHALMIO KHOMOK

&,

cTpoke XKKW.
Crpernkamu " Heobxoanmo BbIbpaTe Ha HuxHen cTpoke XKKWU nyHKT MeHio

«C6pocutb EEPROM». HaxaTb KHOMKy
Mocne KOpOTKOro 3ByKOBOro curHana KOHTpOJ‘IJ‘Iep nepesarpysmurcs.

Tak Kak Tekywas koHdurypaums OyaeT 3aMeHeHa Ha 3aBOACKylo, Heobxogumo Oyaer
NOMHOCTbLIO MPOBECTM HACTPOWKy npubopa.

). CnegyeT ybeanTbCs B NOSIBNEHNN HAANUCK «DKpaH OTHaAKuU» Ha BepxXHeWn

83
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7 3KcnnyaTau,m1 KOHTpoOnmnepa
[nsa Havana dyHKuMoHUpoBaHus koHTponnepa TPM132M-01 (nepesoga u3 pexvma «OcTaHoB»

B pa6qu|e pe)KI/IMbI) Heobxoaumo OCYLLEeCTBUTb 3anyCK — Ha)XaTb KHOMKY . Mpun HaxaTum aton

KHOMKK ByaeT ocyLecTBneH 3anyck obomx KoHTypoB: BC u otonneHus.
DyHKUMOHMPOBaHWE KOHTpomnnepa onucaHo B n.n. 4.1 u 4.2, ycnoBus nepexoga Mexay
pexvmamu — B n.n. 4.3 n 4.4, npuHyanTENbHOE N3MEHEHNE TeKyLLero pexuma npubopa — B n. 4.5.

7.1 MapameTphbl, peaakTupyemblie B paboumx pexummax
Cnuncok napaMeTpoB, pefakTUpoBaHUE KOTOPbIX paspeLlleHo B paboumx pexumax, NpuBedeH B

Tabnuue 7.1.
MpumeyaHue — Ecnu xoTst Obl OONH U3 KOHTYPOB — oTonneHnst unu MBC — HaxoauTcs B pexvme

«OcTaHoB», TO ANS pefakTMpoBaHWs OyayT AOCTYNHLI BCE NapameTpbl.
Tabnuua 7.1 — PegakTupyemMblie napamMeTpbl

MeHio
BeTBb MoaBeTBb Mapametp
AunckpeTHble Bx. MNocT.®.Ope6KoHT
MNoct.®unbrpa {N}
AnanoroBble Bx. Monoca dunerpa{N]

Apk.noacs. XXKU

KoHTpact XKW

Hon.nap-pbl 3BYK KHOMOK

Bpewmsi u lata

KoHdomrypauus CkopocTb

[OnuHa cnosa

YeTHoCTb

Hactp.RS-485 CTon 6UThI

[OnvHa agpeca

Apnpec npubopa

3agepxka oTeeTa

OenbTta Houb

Tob ruct+

lpac Tob Tob6 ruct-

3anyck oTonn

AHP oTonn

OtonneHune L
BbixogHonl

MawmHa cocrT. =
BbixogHoun2

Bpemsi leHb

Bpemsi Houb

Peryn.Toton Toton npu mwHO

3anyck 'BC

AHP 'BC

YctaBk Trec

Cnus 'BC

Mner.Trec

rBcC

Bkn cnus 'BC

OrpaH Trec Dt ok FBC

t Bkn 'BC

Peryn.Trec Trec npu MwHO

JleTo/3uma

OaTa neto

Map-pbl BpeMeHn Bpewms neto

[aTa 3auma

Obuyee t pab.Hacl

t pab.Hac2

Map-pbl HacocoB TeTo Hac.Bp

Jleto Hac.lMNep
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7.2 ABapuiHble cuTyauum

B npouecce hyHKUMOHMPOBaHNSA KOHTPOMepa BO3HMKAOT OLINGKM 1 aBapuiiHble CUTyaLuMK, Kak
Tpebytowme peakumn obcrnyxuBaloLLlero nepcoHana Ha npousollefllee cobbiTve, Tak U UMeloLwne
MHOPMALIMOHHBIN XapakTep.

B Ttabnvue 7.2 npeactaeneHbl kKodbl OWMOOK KOHTposepa U HEOGXOAUMbIE COOTBETCTBYHOLLME
peakuuu nonb3oBaTens.

Ta6bnuua 7.2 - Kogbl ownb6ok koHTponnepa TPM132M

Koa PacwudpoBka ownbku OencTBusa nonb3oBatens
OLUMGKM
0 OTcyTcTBYeT owmnbka MoxHo npogomnxatb paboty
2 Bbixoa 13 sleep HenpasunbHbln  rpadvk  CHWXKEHUS  HanpsiKeHus
nuTaHus. Bo3moxHO, umeeTcs annapaTtHas npobnema.
Mpn  HeoAgHOKPATHOM  MPOSIBIIEHUM  pPeKOMeHAyeTcst
OTNpaBWUTb KOHTPOIEP B PEMOHT.
3 Mpowusowna nepesarpyska | OGHOBWTb NPOLUMBKY, NGO OTMNPaBUTb B CEPBUCHBIV
CTOPOXEBbIM TakMepoMm, | LEHTp.
obycnoBneHHasi 3aBUCaHUEM.
4 Soft reset MpounsoLlna nepesarpyska nonb3oBaTenemM HaxaTmem 3-
X KHOMOK Ha KnaBuaType KoHTponnepa
5 User reset Mepesarpyska no NosiBNEHMIO CUrHana Ha Hoxke Reset
L. 3tor curHanm MoxeT ObiTb HaBeAeH CUIbHON
nomMexon nubo napasvUTHbIMKW YyTeYkamum Ha nnarte
(Hanpumep, B criyyae Hanuuus Brarv BHYTPU Kopnyca).
MpocywmnTb  KOHTpONMep, ecnm He nomoraetT —
OTMNpaBWTb B PEMOHT.
6 Mepe3sarpyska no curHany BrownOut HapyleHuve pexvumMa nutaHmns cxembl koHTponnepa. Mpu
HEeOHOKPaTHOM NPOSBMNEHNN PEKOMEHAYeTCs OTNpaBnTb
KOHTpOINep B PEMOHT.
7 Owwnbka B3ammopnenctena c EEPROM Owwnbka B3ammopgencTans nporpamMmmbl ¢ EEPROM, nu6o
8 Owwbka 3anucy B EEPROM HapyleHne dyHkumii paboTtel camoro EEPROM. B
9 OwWwnbKa Yrenns s EEPROM nocnegHem cny4yae Heo6xoAMMO OTNPaBUTb KOHTPOMNep
A Ownbka pabotsl EEPROM B PEMOHT.
500 3aronoBok KOHGUrypauuv noBpexaeH OBHOBWTbL NPOLLMBKY KOHTpOMIepa.
501 Cnvikom MHOro ypoBHel | OBGHOBWUTL NPOLLUMBKY KOHTpONIepa.
KOHdUrypaumm
600 Owwmbka BcrnomoratenbHoro | OTnpaBuTb KOHTPOIIEP B PEMOHT.
npoueccopa
601 Owwmbka KoHTponnepa BXoAoB/BbixogdoB | OTnpaBuTb KOHTPONEP B PEMOHT.
1001 [epeBo  koHdurypauuii  cogepxut | OBHOBWTL MPOLUMBKY KOHTpONepa.
owmnbku
MpumeyaHunsa

1 Owmbkn ¢ komom 0...A SBRAITCA HE KPUTWUYHBIMK, WHAULMPYIOTCA TOMbKO MO 3anpocy
nonb3oBaTesNs U He CONPOBOXAAOTCS 3BYKOBOW CUTHanM3aumen.

2  Owwnbkn c kodamu Gomblummy 400 ABAATCS KPUTMYHBIMU. PaBoTa nporpaMmbl
KOHTpONMepa  OCTaHaBIIMBAETCA, KOHTPOMMEP MEPexoauT B PEeXUM MHAMKaUMU Koda
OLWMBOK Ha 3KpaHe 1 CONPOBOXAATCS 3BYKOBOW CUrHanm3aumen.

B Ttabnuue 7.3 npeacTtaBneHbl KoAbl OWMOOK W3MEPEeHUn KOHTpomnepa u Heobxogumble
COOTBETCTBYHOLLME peakLumn Nonb3oBaTens.
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Ta6nuua 7.3 — Kogbl olun60okK nsmepeHun koHtponnepa TPM132M

Kop, TekcTt Ha XKKU PacwmudpoBka [enicTBMA nonb3oBartens

0 Owwbka umepur. M3mepeHHoe 3HayeHve | BHyTpeHHss owwubka npubopa. [lepesarpy3vTb
3aBejOMO He BEpHO npubop, ecrnm He MOMOraeT — OTNPaBUTb B PEMOHT.

6 HeT aaHHbIX HeT paHHbIX n3amepenus MopgoxpgaTthb 3...5 cek.

7 [aTynk oTKNHOYEH [atynk oTKNoYeH BkniounTb cooBeTcTBYOWMIA BXO4 B napameTpe

KoHpurypaums\aHanorosble BX\Tun Bxoaa X (x=1...8).

8 Boicokasi t XC TI1 Benuka TemnepaTtypa | 1)TemnepaTypa npubopa He  COOTBETCTBYET
XOJ0AHOro cnasl, YCMOBMSIM 3KCMNyaTaumn, — NPUBECTU B HOPMY;
perucTpupytoLiero 2)Ownbka kanmbpoBkM, — MPOBECTU KanmbpoBKy
TemnepaTypy npudopa 3aHOBO;

9 Huskas t XC TN Mana Temnepatypa | 3) AnnapatHasa owwubka, — nepesanycTuTb npu6op,
XOJI04HOro cnas, ecnun He NoMoraeT, — 06paTUTbCA B PEMOHT.
perucTpupytoLero
Temnepatypy npubopa

a 3HaveHue Benvko BbluncneHHoe 3HayeHve | 1)HenpaBunbHO ycTaHOBMEH TuM JdaTyvka, —
CMULLKOM BENUKO NpOBEPUTL, YCTAHOBUTbL NPaBUIILHO;

2)[daTunk HeHadexHO MNOAKMIYEH, — MPOBEPUTL
HaAEXHOCTb KpernneHnst AaTumka;

3) daTunk HencnpaseH, — 3aMEHUTb;

4) AaT4mnk namepsieT Temnepartypy BblLLE
[oryckaemon, — BbiGpaTb Apyroi AaTumK;

5)AnnapaTHasi owubka, — nepesanycTutb npubop,
€Cny He NoMOoraeT, — 06paTUTbCA B PEMOHT.

b 3HaveHne mano BbluncneHHoe 3HayeHve | — HenpaBunbHO YyCTaHOBNEH TWN JdaTynka, —
CMULLKOM Mano NpPOBEPUTb, YCTAHOBUTL NPaBUMBLHO;

— [aTyvMK HeHapexHO NOAKMIYEH, — NpPOBEpUTb
Ha[EeXHOCTb KpEenmeHust JaTtymka;

— [aTuuk HencnpaBeH, — 3aMEHUTb;

— Jatumk namepsiet Temnepartypy HIDKe
nonyckaemoW, — BbiGpaTtb Apyrov AaTuuk;

AnnapaTHas owwubka, — mnepesanycTuTb npubop,

€CI1 He NoMoraeT, — 06paTUTbCs B PEMOHT.

[ KopoTkoe 3am. KopoTkoe 3amblkaHue 1)3amMKkHyTbl  HakopoTKO  BxoAbl  npubopa, —
(paHHas  vHOVKauMs  He YCTPaHUTB;

Bo3HMkaeT npu K3 ¢ | 2)HenpaBunbHO NOAKMIOYEH AATYUK, — YCTPAHUTD;
JaTuMkoM Ha Bxofe Tuna | 3)HenpaBwnbHO BbIGPaH TWM AaTumka, — MOMEHSITb in-t;
«Tepmonapa» v | 4)[AaTyvK HeucnpaBeH, — 3aMEHUTb;
«YHUULMPOBaHHBLIM  AaTynk | AnnapatHas owwubka, — nepesanycTutb npubop,
M0 HaMPSHKEHMIIO 1 TOKY») €CI1 He NoMoraeT, — 06paTUTbCs B PEMOHT.

d O6pbIB AaTuMKa O6pbIB gaTymka 1)JatyMk He nNOAKMIYEeH K COOTBETCTBYHOLLEMY
(paHHas  vHOWKauMA  He BXOAY, - MOAKMIOYUTD;

BO3HMKaeT npu  obpbiBe | 2)[aTyvMK HEnpaBWMbHO MOAKIIOYEH, — MOAKMIOYUTD
«YHUULMPOBAHHOTO npaBuUnbHO;
fatuvMka no HanpsbkeHuto v | 3) HenpasunbHO BbIGpaH TV AaTymka, — MOMEHSITb in-t;
TOKy») 4)[laTynk HeucnpaseH, — 3aMeHUTb;
AnnapaTHas owwubka, — nepesanycTuTb npubop,
€CI1 He NOMOraeT, — 06paTUTLCs B PEMOHT.

e HeT cBsian ¢ ALITM OTcytcTBue cBsiav ¢ AL BHyTpeHHsis AnnapaTHas owmbka, — nepe3anycTutb

npubop, ecnn He NOMoraeT, — 06PaTUTLCA B PEMOHT.

f Owwbka kanmop. HekoppekTHbIi HewncnpaseH npubop, - 06paTUTbCA B PEMOHT.

KannMbpoBOYHbIN
KO3 PULMEHT

B koHTponnepe 3agencTBOBaH OAWH BbIXOA KPUTUYECKON aBapuMHON CUrHanW3aumm — pesyHa —
Ha oba koHTypa: BC u LO. Kputuueckun aBapuiiHbIi curHan, BblgaBaembln koHTypamu BC un
oTonneHns, obbeanHeH Ha BbIXOA4 peByHa Mo noruke «Mnu». B yacTHoCTW, ecrnu 3anylueH TOMbKo
OfVH 13 KOHTYPOB, PEBYH OCTaHETCH BKITIOYEHHbBIM.
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Mpu ycTaHoBke 3HaveHusi napameTpa CnuB MBC = «[la» HEKpUTMYECKUA aBapWiHbIA CUrHan
koHTypa BC Ha BbIXxoQHOE YCTPOMCTBO BblAaBaTbcs He 6yaeT. MNoapobHee cm. n.4.1.2.3...4.1.5.3.

B tabnuue 7.4 npeactaBrneHbl COCTOSIHUA YCTPOWCTB aBapUMHOW CUrHanu3aumMu — namnbl 1
peByHa — B pexwumMax koHTypa MBC koHTponnepa.

Tabnuua 7.4 - COCTOsIHUSI yCTPOMUCTB aBapMWHOM CUTHan13auum B peXXumMax KoHTponnepa

YcnoBus BKNOYeHUsA aBapmﬁHoﬁ CUrHanumsauum

Pexum npu BXoAe B pexum B pexume
INlamna PeByH Namna PeByH
OCTAHOB
rBC Bkn Bkn Bkn Bkn
1. MNpu aBapwu gatyvka Anon npu ycnosum «Tun
HAFPEB paTamka 61= «HET JATUMKA. ]:'Iggoriaap‘;"‘;
Bbikn Bbikn 2. Mpu aBapuy Nto6GOro U3 UCMOsb3yeMbIX HACOCOB.
BC MCronb3yem
3. Mpwu akTnBaumm yHKUMM «3almTa oT neperpesa bIX HACOCOB
BC» (cm. n. 3.12) )
Asapun Bkn Bkn Bkn Bkn
Trec
ABap.Hacoc
rBC Bkn Bkn Bkn Bkn
AHP I'BC Bbikn Bbikn Bbikn Bbikn

B tabnuue 7.5 npeactaBneHbl COCTOSIHUSI YCTPOWCTB aBapUiHOM curHanusauuM — namnbl u
peByHa — B peXnMax KOHTypa OTOMNeHUs KoHTponnepa.

Ta6nuua 7.5 - CocTosiHMS YCTPOWUCTB aBapMMWHOW CUrHanvM3auMm B pexxmmax KoOHTponnepa
YcnoBus BKNOYEHUs aBapUNHOW CUTHanNusauumn
Pexum npu BXoAe B pexum B pexume
Jlamna PeByH lamna PeByH
OCTAHOB Bkn Bkn Bkn Bkn
orTonn
1. Mpwn aBapwuu no6oro n3 gatymkos [non Poton npu Mov asaoun
HATPEB ycnoBun «Tun patunka 7»l= «HET JATYUUKA» un n?oGoropmz
Bbikn Bbikn «Tun narynka 8»!= «HET OATYNKA>»
oTonn ncnonb3yem
COOTBETCTBEHHO.
bIX HACOCOB.
2. Mpw aBapuu No6Oro 13 MCNonb3yeMbiX HACOCOB.
ObparH.OT Bkn Bbikn Bkn Bbikn
onn
1. Mpwn aBapwuu no6oro u3 gatymkos [non Poton npu
ycnoBun «Tun gatuuka 7»!= «HET OATUUKA» 1
Houb oTtonn Bbikn Bbikn «Tun natyvka 8»l= «HET OATYUNKA» Bbikn
COOTBETCTBEHHO.
2. Mpw aBapuu Nto6Oro 13 Mcnonb3yemMbix HACOCOB.
Asap.fary. Bkn Bkn Bkn Bkn
OTon
Asap.Hacoc. Bkn Bkn Bkn Bkn
OTon
AHP otonn Bbikn Bbikn Bbikn Bbikn
1. Mpw aBapum noboro n3 gatymkos To6, ToTon.
2. Mpwu aBapum no6oro n3 gatunkos TH Tnpsm Onon
I=
MeTo oTonn Buikn Buikn Poton npu ycnoBum «Tun patyumka 1»l= «HET Buikn

OATUUKA», «Tun pgatynka 2»!= «HET OATYUKA»,
«Tun patunka 7»!= «HET OATUYMKA» un «Tun
patynka 8»!= «<HET JATYMKA» cOOTBETCTBEHHO.
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7 dkcnnyaTauusa KOHTponnepa

7.3 OcobeHHOCTU (PYHKLMOHMPOBaAHUSA

B npouecce aKcnnyaTauuu crnieoyeT yuuTbiBaTb  CriedyloliMe OCHOBHble OCOBGEHHOCTU
(HYHKLMOHUPOBAHMUS KOHTpOrsepa.

1 KoHTponnep ynpasnseT ABYMsi He3aBUCUMbIMU KOHTYpamu: MBC v oTonneHnem.

2 B KaXI0M KOHTYpe VMEeTCS CBOM 9KpaHbl MHAMKALMW. [Na nepeknioveHnst Mexay aKpaHamu

VMHAMKauMM KoHTypa otonnenns n MBC wncnonb3yeTcs komMOGUHaLMSA KnaBuLl + @ Takon
nepexop NoATBEPXKAAeTCsl 3BYKOBbIM CUrHaINOM.

3 Cnepyroowue onepatuBHble NapaMeTpbl OGHOBMAKOTCA BO BCceX pexumax: Bbixop ortonn,
Coct.Hac.OTon, YcraBka otonn, Pex.otonn, Beixog MBC, Coct.Hac. 'BC, Pex.'BC.

4 YCcTaHOBNEHO MUHUMarbHOE BpeMs HaxoXaeHus B pexume, paBHoe 10 cek. B TeueHne atoro
BPEMEHN C MOMEHTa BX0Aa B PEXUM paboTa MalLuHbl COCTOSIHUIA BnokupyeTcs.
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8 MepbI 6e3onacHocTH, 9 TexHUYeckoe ob6cnyxuBaHue

8 Mepbl 6e3onacHocTH

8.1 lNo cnocoby 3awmnTbl OT NOpPaXKEHUS AMEKTPUYECKMM TOKOM npubop cooTBeTcTBYeT knaccy |l
no MOCT 12.2.007.0-75.

8.2 B npubope ncnonb3yeTca onacHoe ANs XW3HW HanpskeHue. [pu yctaHoBke npubopa Ha
obbekTe, a Takke Npu yCTpaHEeHUM HEeUCNpPaBHOCTENW U TEXHUYECKOM O6CnyxuBaHUM Heobxoammo
OTKINIOYMTb MPMBOP 1 NOAKMIOYaEMbIE€ YCTPONCTBA OT CETU.

8.3 He ponyckaeTca nonagaHve Brnarn Ha BbIXOAHbIE KOHTAKTbl BbIXOAHOMO pa3bema U
BHYTPEHHME 3neKkTpoanemeHTbl npubopa. 3anpelyaercs ucnonb3oBaHWe npubopa B arpeccuBHbBIX
cpefax ¢ coaepxaHveM B aTMocdepe KUCHOT, Leroven, Macen u T. n.

8.4 MNopknioveHve, perynnupoBeka n TexobcnyxneaHue npubopa A0MKHbI NPON3BOANTLCA TOMBKO
KBanuULMpOBaHHbIMK crieuuanvicTamm, 3y4mBLLMMIN HacTosILLEee PYKOBOACTBO NO IKCMnyaTauum.

9 TexHu4eckoe obCcnyXmBaHue

9.1 lNpu BbINOMHEHMN PabOT MO TEXHUYECKOMY OBCNyXMBaHMIO KOHTponnepa cobniogate Mepbl
6e30nacHOCTH, U3NOXEHHbIe B pa3a. 9.

9.2 TexHUYecKuii OCMOTP KOHTpONnepa MpoBOAUTCA OBCNYXWBAIOLMM MEPCOHANoOM He pexe
o[HOro pasa B 2 rofa 1 BkItovaeT B cebs BbINOMHEHWE CrieayoLLmnX onepawuii:

—  OYMUCTKY KOpryca KOHTpOmnepa, a Takke €ero KMNeMMHbIX KOMOAOK OT Mbinu, rpsisn un

NMOCTOPOHHUX NPEAMETOB;

—  NpoBepKy kayecTBa KpenneHus koHTponnepa Ha DIN-pevike;

—  MpoBepKy KayecTBa NMOAKMHOYEHNS BHELLHMX CBA3EN.

OBHapyxeHHbIe NpY OCMOTPE HEeJOCTaTKN CreayeT HeMeANEeHHO YCTPaHWTb.

9.3 3ameHa anemeHTa NUTaHWst BCTPOEHHbIX YaCcOB KOHTPOISepa, pPacCYMTaHHOro Ha paboTy B
TeyeHne 6 reT C MOMEHTa WM3rOTOBMEHMWS, OCYLLECTBISIETCA MO UCTEYEHUWN CpOKa CryxObl, a Takke
paHee, B Cryyae BblsiBNEHNsA cOpoca BCTPOEHHbBIX YaCOB KOHTPOMepa nNpy OTKMIOYEHUN NUTaHWS.

MocnenoBaTenbHOCTL BBIMOMHEHUSI 3aMeHbl dNieMeHTa crieaytoLas:

1) AkkypaTHO nopdeB OTBEPTKOW C NpPaBOW CTOPOHbI BEPXHIOK KPbILIKY KOpnyca, OTKPbITb
KOpMyC KOHTpornnepa;

2)  BblHYyTb WwWnend ns HwxHen nnaThbl;

3) M3Bneyb NCNOMb30BaHHLIA ANIEMEHT MUTAHUS;

4)  YcTaHOBWTb HOBbIV 3neMeHT nuTaHusa Tuna CR20324

5) BcTtaButb MexnnaTHbIN WNend B HUXKHIOK nnary;

6) CobpaTtb kopnyc npubopa;

7) TMNopakniouuB nuTaHue npubopa, HaCTPOUTb Yackl KOHTPONNepa;

8) BbIKMIOYUTbL MMTAaHUE KOHTPOMNEPa;

9) Yepe3s Bpems He meHee 20 cek BKIIOYUTb MUTaHME 1 NpoBepUTbL paboTy Yacos.
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10 MapkupoBka, 11 TpaHcnopTUpOBKa U XpaHeHue, 12 KomnnekTHOCTb, 13 MapaHTUiHbIe 06A3aTenbLCTBa

10 MapkupoBka

Mpwn n3rotoBneHnn Ha NpuboOp HaHOCATCS:

—  ycrnoBHoe o603HayeHue npubopa;

- cteneHb 3awmTbl no FOCT 14254,

—  TUN NUTAIOLLLEro ToKa N HanpshkeHne nuTaHns, noTpebnsemas MOLLHOCTb;
—  Knacc 3awuTbl OT nopaxeHusi anektTpuyeckum Tokom no NOCT 12.2.007.0;
—  3aBOACKON HOMep npubopa u rof BbiNycka,;

—  TOBapHbIN 3HaK.

Ha noTpebutenbckyto Tapy HaHOCUTCS:

—  HauMMeHoBaHue npubopa;

—  3aBOACKOM HOMep npubopa 1 rog Bbinycka.

11 TpaHcnopTUpoOBKa U XpaHeHUue

Mpubopbl TpaHCMOPTMPYIOTCA B 3aKpbiTOM TpaHcnopTe nwboro Buaa. Kpennewwe Tapbl B
TPaHCMOPTHBIX CPeAcTBax [OMKHO MPOM3BOAUTLCA COMMAcHoO npasBunaM, [AeNCcTBYOLWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TPaHcnopTa.

YcnoBusa TpaHCNOPTUPOBaHWUSI AOMKHbI COOTBETCTBOBaThL ycnoBusMm 5 no FOCT 15150-69 npu
TemnepaType OKpyxaiwllero Bo3gyxa oT MuHyc 25 go +55 °C c cobniogeHnem mep 3alwuTtbl OT
yAapoB 1 Bubpauui.

[MepeBo3ky OCyLLEeCTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO UMW B KOHTENHEpax.

YcnoBua xpaHeHusi B Tape Ha ckrnage M3rotoBuTens n noTpebuTens AoMKHbI COOTBETCTBOBaTb
ycnoBusim 1 no FOCT 15150-69. B Bo3gyxe He JOMKHbI NPUCYTCTBOBaTb arpeccuBHbIE MPUMECH.

Mpubopbl cnegyeT XpaHUTb Ha CTennaxax.

12 KoMmnnekTHOCTb

Mpubop 1 wr.
Macnopt 1 ak3.
PykoBoacTBO No akcnnyaTaumm 1 3ka.
apaHTUHbLIN TanoH 1 k3.
MpumeyaHne - W3rotoBuTeNb OCTaBnsieT 3a COOOM NpaBO BHECEHUS [OOMOSTHEHUA B

KOMMNEKTHOCTb n3aenus. [NonHas KOMMIeKTHOCTb YyKa3blBaeTCA B nacnopTe Ha anGop.

13 NapaHTMHbIE 06s3aTenbLCTBa

13.1 WN3rotoBuTenb rapaHTMpyeT cooTBeTcTBue npubopa TpeboBaHusam TY npu cobniogeHun
YCMOBUIA 3KCMNyaTaummn, TpaHCNopTUPOBaHUS, XPaHEHNS Y MOHTaxXa.

13.2 MapaHTuUHbIN cpok akcnnyaTaumn 30 MecsueB Co AHSA MPOAAXN.

13.3 B cnyuae Bbixoga npubopa M3 CTposi B TeYeHUe rapaHTUNHOro cpoka npu cobniogeHuu
nonb3oBaTenem yCrnoBuil 3KCrnyataumun, TpaHCNopTUPOBaHWSA, XPaHEHUs U MOHTaxa npeanpusTue
N3roToBUTENb 005A3yEeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMW 3aMeHy.

13.4 Mopsigok nepedayn u3genys B PEMOHT cogepkaTcs B macrnopTe U B rapaHTUNHOM TanoHe.
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MpunoxeHue A. FabapuTHbIN YepTex

MpunoxeHune A. FaGapUTHLIN YepTex

PucyHok A.1 — Kopnyc ans kpenneHus Ha DIN-peiiky 35 Mm
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MpunoxeHue B. CxeMbl NoAKNOYEHUs

MpunoxeHune b. CxemMbl NOAKNIOYEHUA

HasHaueHne KOHTaKTOB KeMMoli Konoaku npubopa npuseseHo B Tabnuue b.1.

Tabnuua B.1 — HasaHayeHne KOHTAKTOB KIleMMOW KOnoAku npubopa

Homep KkoHTakTa HasHauyeHue Homep koHTakTa HasHaueHue

1 [MutaHue (CeTb) 31 Bxog 6 (3)

2 Mutanue (CeTb) 32 Bxog 6 (2)

3 Bbixog 1-1 33 Bxog 6 (1)

4 Bbixog 1-2 34 Bxog 7 (3)

5 Bbixog 1-3 35 Bxoa 7 (2)

6 Bbixog 2-1 (+) 36 Bxog 7 (1)

7 Bbixog 2-2 (-) 37 Bxoa 8 (3)

8 Bbixog 3-1 (+) 38 Bxoga 8 (2)

9 Bbixog 3-2 () 39 Bxog 8 (1)

10 Bbixog 4-1 (+) 40 Mogkntoyenne MP1 (W)

11 Bbixog 4-2 (-) 41 MogxkntoyeHne MP1 (X)

12 Bxoa 1 (1) 42 MogkntoyeHne MP1 (Y)

13 Bxoa 1 (2) 43 MogkntoyeHne MP1 (2)

14 Bxoag 1 (3) 44 RS-485 (A)

15 Bxoa 2 (1) 45 RS-485 (B)

16 Bxoga 2 (2) 46 OBLWNIA KOHTaKT AN ANCKPETHbIX
BxogoB 1...4 (Comm1)

17 Bxoa 2 (3) 47 He ucnonbayeTtcs

18 Bxoa 3 (1) 48 He ucnonbayertcsa

19 Bxog 3 (2) 49 He vcnonb3yetcs

20 Bxoa 3 (3) 50 OunckpeTHbiv Bxog 4 (C4)

21 Bxoa 4 (1) 51 OuckpeTtHbivi Bxog 5 (C5)

22 Bxoa 4 (2) 52 OunckpeTHbIn Bxog 6 (C6)

23 Bxoa 4 (3) 53 OunckpeTtHbivi Bxog 7 (C7)

24 Bbixog 6 (-) 54 OunckpeTHbI Bxog 8 (C8)

25 Bbixog 6 (+) 55 OBLWMIA KOHTaKT AN ANCKPETHbIX
BxogoB 5...8 (Comm2)

26 Bobixog 5 (-) 56-61 DBGU (ans nporpamMMmupoBaHus

KOHTponnepa)

27 Bbixog 5 (+) 62 VICTOYHUK HanpsbkeHus MuHyc 24 B

28 Bxoa 5 (3) 63 VICTOYHUK HanpsbkeHus nntoc 24 B

29 Bxoa 5 (2) RJ45 RS-232 (nogkntoyenue k MK)

30 Bxoa 5 (1)

92




MpunoxeHue B. CxeMbl NoAKNOYEHUSA

TPM132M
W XY 2z
|4u|41|42|43|
|
OO6wwmii BCEX
- o O =T BXOJJ,OE n W M~ @
il IncaR il

|27]28| 20| 30| 31| 32| 33| 34|35[ 36| 37[38|  |39]40]41]42]

Z Y X W
MP1
[1]2] [3[a]s[e]7]8]9]10]11]12]13]14]15]16]17]18]19]20]21|22]23]24]25]26]
y g TYQTUQTHOTqoT qona0 o0 oo
e E SIS EEEEIEEEEEEEEEELES
Mutanne
witwe FEEEEEEEIEEEREEEIIEEEENC
M O 0 00O 0 0O o o0 0 o0 00 0 o0 0 M O o0 0 o0 00 o0 ) O @
PucyHok B.1 — Cxema nogkntoyenuss TPM132M-01 n MP1
[TPm132M
] & 46| Comm1
12..36B SA1
+ 8
BN + 8
12..36B
PucyHok B.2 — NoaknioyeHne AaTUNKOB K AUCKPETHbLIM BXoAaM
MpumeyaHunsa

1 M'pynnbl Bxogos C1...C4 n C5...C8 ranbBaHW4Yeckn pasBsa3aHbl.
2 MOXHO MCMnonb3oBaTh BCTPOEHHLIN B10K MUTaHWUS: 0AMH OOLWMIA UNn ABa pasHbIX.
3 Mpwu ncnonb3oeaHun ogHoro BN knemmbl Comm1 1 Comm2 Heo6xoaMMO 06 bEANHUTD.
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MpunoxeHue B. CxeMbl NoAKNOYEHUs

TC Bxop x-1
I, igﬁ\ Bxop x-2
& Bxoa x-3

PucyHok B.3 — NoakniovyeHue Tepmo

MeTpa conpoTuBneHusn
U pe3nCTUMBHOro gaTt4yuka no Tp

exnpoBOAHOWN cxeme

TC Bxop x-1
T,C Bxopa x-2
Bxopa x-3

PucyHok B.4 — NoaknioyeHne pe3MCTUMBHOrO gatyuka no AByXnpoBOAHOM cXxeme

Bxopa x-1

+ Bxop x-2
U=0..1B
> Bxopn x-3

PucyHok B.5 — MNoaknioyeHMe akTUBHOTO AaTyuka
Cc BbIXOAOM B Buae HanpsixeHusa 0...1 B

Bxop, x-1

BN W%K_D_Jr Bxopa x-2
Ry

- — Bxoa x-3

PﬂcyHOK B.6 — nOAK.ﬂIO"IeHMe aKTUBHOrO gaT4yMKa ¢ TOKoBbIM Bbixogom 0...5 MA unu
0(4)...20 MA (Rw = 100,0 OM * 0,1%)

|
Buixop X-1 %]
. U
E::l L[ BuxonX-2 —FA—a
I Ruarp

PucyHok B.7 — Cxema nogkntoyeHus Harpy3ku k BY tuna P




MpunoxeHue B. CxeMbl NoAKNOYEHUSA

I
— | Buixop 1-1

I:::I‘" Boixop 1-2
E Buixog 1-3

i

PucyHok B.9 — Cxema nogkntouyeHus Harpy3ku k BY tuna K

o (paza
| Rt E
R2
— Bbixop X-1 Vst

= | BbixogX-2 ———

C1
J [ 0.1x630B

Ruarp N

PucyHok B6.10 — Cxema nogknto4veHuns Harpy3ku k BY tuna C
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MpunoxeHue B. CxeMbl NoAKNOYEHUs

— o ¢asa

I

Boixopg X-1

Boixog X-2

R1

Vsi1 v

R2
47...68 Om

Vs2
Ci
0.1x630 B

<

Ruarp

— AN

PucyHok B.11 — Cxema nogknioyeHust Harpy3ku k BY tuna C
ABYX TUPUCTOPOB, NOAKINIOYEHHbIX BCTPEYHO-NapannenbHo

Q)

100 Om

Bouixop X-1

+6B<«{ 1

Buixop X-2

+

TeepaoTenbHoe
pene

PucyHok B.12 — Cxema nogknto4yeHus Harpy3ku kK BY tuna T

LAN

4...20 mA

Buixopg X-1

Buixog X-2

o -U,

PucyHok B.13 — Cxema noaknto4yeHuUsa Harpysku k BY tuna U

LiAn

0...10B

Boixoa X (—)

Boixog X (+)

PV1

PucyHok B.14 — Cxema noaknto4yeHuUs Harpysku k BY tuna Y. RH > 2 kOm
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MNpunoxeHue B. NepeyeHb KOH(PUrypaLMOHHbIX U ONepaTUBHLIX NapaMeTPoB

MpunoxeHue B. NepevyeHb KOH(pUIrypaLUMOHHbLIX U ONepaTUBHbIX
napameTpoB

MepeyeHb nporpaMmupyemblix (KOHUrypaumMoHHbIX) U OnepaTUBHbIX NapaMeTpoB NpeacTaBneH
B Tabnuue B.1.

Ta6bnuua B.1 — Cnucok nporpamMupyembix (KOH(UIypaLMOHHbIX) W oOnepaTUBHbIX
napameTpoB
Umsn ec ManasoH 3Ha4YeHUn 3aBopckoe
Hassahve | (OBEH) ‘ (MAOF::ipBUS) Tun I nmin [ max I 3Hal£:uwe
MeHio TPM132M
KoHdmrypauus
AunckpeTHble Bx.
Cocrt.inckp.Bx. r.Cn 288 Byte 00000000 11111111 —
Jlorvka Aunckp.Bx inv.D 289 Byte 00000000 11111111 00000000
Moct.®.[1pe6KoHT Tin.F 290 Byte 0 255 10
BY
Coct.BY{N} r.oe {0, 1}...{10, 11} Float 0.000 1.000 —
Mepvog LWVM BY{N} thpd 291...296 Word 2 65000 1000
MuH.umn. LM BY{N} t.L 297...302 Word 10 5000 50
Beson.cocT {N} O.ALr {12,13}..{22,23} Float 0.000 1.000 0.000
MpumeyaHusn

- {N} npyHumaeT 3HayeHus 1...6 gnsa BY 1...6, COOTBETCTBEHHO.
- B KoHdurypaTtope napameTtpbl kaxgoro u3 BY obbeauHeHbl B OTAenbHyl BeTKy, B Mpubope e OHW uayT
CNIIOLWHbBIM CTUCKOM.

AHanoroBble Bx.

Koppekuusa XC Cj-.c 303 Enum  |0:BbIKNOYNTL | 1:BKNKOYUTD 1:BKNIOYUTD
Bxop {N} read {25,26}...{39,40} Float
Tun gaTumka 1 304 2:«TC
50M1.428»
Twn paTymka 2 305 2:«TC
50M1.428»
Twn paTunka 3 306 2:«TC
50M1.428»
Tun patynka 4 307 0: «<HET 21:«Pe3.0,04.. 2:«TC
» » 50M1.428»
Tun gatuuka 5 In-t 308 Enum AATHAKA 2 Ou 2:«TC
50M1.428»
Twn paTymka 6 309 20:«Pe3.40..9
00 Om»
Twn gaTtyuka 7 310 0: «<HET
JIATYMKA»
Twn paTymka 8 311 0: «<HET
OATYHUKA»
Moct.®Punbrpa {N} In.fd 312...319 Short 0 1800 5
Monoca ®unbTtpa{N} In.fg {40,41}...{54,55} Float 0 9900 10
MpumeyaHun

- {N} npyHumaeT 3HauveHus 1...8 aons BxodoB 1...8, COOTBETCTBEHHO.
- B KoHdburypaTope napameTpbl Kaxaoro n3 BxofoB o6beanHeHbl B 0TAeNbHY0 BETKY, B Npubope xe oHn nayT
CNJIOLWHbBIM CMUCKOM.

BY MP1

Coct.BY MP1 [ roes 320 | Byte [ 00000000 | 11111111 | -
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MpunoxeHue B. NepeyeHb KOH(PUrypaLMOHHbIX U ONepaTUBHbLIX NapaMeTpoB

MpopomkeHne Tabnuubl B.1

Umsa Appec nanasoH 3Ha4YeHUn 3aBoackoe

Hassanue (OBEH) ‘ (Mod%us) Tun J:‘min max 3HaveHune
Hon.nap-pbi
Apk.noace. XXKN Ind.i 321 Byte 0 50 45
KonTpact XKW Ind.c 322 Byte 5 32 25
CocT.knaBmaTypsbl kbrd 323 Byte
3BYK KHOMOK beep 324 Bool 0: Bolkntouuntb | 1:Bknioyntb 1:BknounTb
Bpewms n [lata rtc {56,57} DateTime
Bepcuullpowmsok
VImsi ycTpoiicTBa Dev {58...65} String TPM132M
Bepcusi npowmBku ver {66...73} String
Bepcusiporpammel p.ver {74...81} String 01
Hactp.RS-485
CkopocTb bPS 325 Enum 0:115200 9:1200 0:115200
[nvHa cnosa Len 326 Enum 5:5 8:8 8
YeTHOCTb prty 327 Enum 0:Even 4:No Parity 4:No Parity
Cron 6uThI shit 328 Enum 0:1 2:2 0:1
[nvHa agpeca a.len 329 Bool 8 11 8
Agnpec npubopa Addr 330 Short 0 2047 16
3agepxka oTBeTa Rs.dl 331 Byte 0 50 5
OTonneHue
Twn Mpad. ugr 333 enum 0:1 1:2 0:1
Bbixog oTtonn Rg.pw[0] {82,83} float 0.0 100.0
Coct.Hac.O1on s.pmp[0] 334 enum 0:0 3:3
Henbta Houb d.ngt {84,85} float -100.0 100.0 -10.0
P oton p.hot {86,87} float -1000.0 1000.0 100.0
Henbta P oton d.ph {88,89} float -100.0 100.0 1.0
'pad ToTon
YcraBka otonn Sp.hw {90,91} Float
Kon-Bo Toyek Node[0] 335 Byte 2 7 7
Touka 1 Grtp[0] {92,93} Parpoint -50.0; 150.0
Touka 2 Grtp[1] {94,95} Parpoint -25.0; 90.0
Toyka 3 Grtp[2] {96,97} Parpoint -15.0; 80.0
Touka 4 Grtp[3] {98,99} Parpoint | -3200.0; -3200.0 | 3200.0;3200.0 -10.0; 70.0
Touyka 5 Grtp[4] {100,101} Parpoint 0.0; 60.0
Touka 6 Grtp[5] {102,103} Parpoint 10.0; 40.0
Touka 7 Grtp[6] {104,105} Parpoint 20.0; 30.0
F'pad Tob
Tob rnct+ Hy.bl {106,107} float 0.0 100.0 30.0
To6 rucT- Hy.b2 {108,109} float -100.0 0.0 -10.0
Kon-Bo Toyek Node[1] 336 byte 2 7 7
Touka 1 Grtr[0] {110,111} parpoint -50.0; 110.0
Touyka 2 Grtr[1] {112,113} parpoint | -3200.0; -3200.0 | 3200.0;3200.0 -25.0; 70.0
Touka 3 Grtr[2] {114,115} parpoint -15.0; 60.0
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MNpunoxeHue B. NepeyeHb KOH(PUrypaLMOHHbIX U ONepaTUBHLIX NapaMeTPoB

MpopomkeHne Tabnuubl B.1

Umsa Appec nanasoH 3Ha4YeHUn 3aBoackoe

Hassahve (OBEH) (Mod%us) Tun J:‘min max 3Ha4YeHue
Touka 4 Grtr[3] {116,117} parpoint -10.0; 60.0
Toyka 5 Grtr[4] {118,119} parpoint . . 0.0; 40.0
Touka 6 Grtr[5] {120,121} parpoint "32000;-3200.0 | 3200.0:3200.0 10.0; 35.0
Toyka 7 Grtr[6] {122,123} parpoint 20.0; 30.0
ABap.fJaty
Tasap [ Tam {124,125} [ float | -1000.0 [ 1000.0 [ -10.0
K3P aBap [ Thal {126,127} | float | 0.0 | 100.0 [ 10.0
MawmwuHa cocT.
Pex.OTonn r.h {128...135} string
3anyck oTonn sth 337 enum 0:Hert 1:0a O:Het
AHP otonn As.ho 350 enum O:Het 1:0a 0O:Het
BbixogHon1 D.ol 338 enum O:Het 7:BockpeceHbe 6:Cy660T1a
BbixogHown2 D.o2 339 enum O:Hert 7:Bockpecerbe | 7:BockpeceHbe
Bpewms [eHb Tm.dy {136,137} time 06:00
Bpemsi Houb Tm.ng {138,139} time 18:30
t minPerTot Tm.rg {140,141} time 00:00:00 00:30:00 00:03:00
Tauma/neto Th.sw {142,143} float 0.0 100.0 40.0
OenbTta 3umalll Hy.ws {144,145} float 0.0 30.0 15
Peryn.Toton
Kp(nporiopu) Pb[0] {146,147} Float 0.00 1000.00 10.00
Ti(nHTerpan) Ti[0] {148,149} Float 0.00 10000.00 100.00
Td Td.ti[0] {150,151} float 0.000 100.0 0.000
Toton npu MwHO Pv0.h {238,239} float -200.0 200.0 20.0
K3P otonn
Rmin K3P oTonn r.min[0] {152,153} float 0.00 2000.00 100.00
Rmax K3P otonn r.max[0] {154,155} float 0.00 2000.00 900.00
t nonH.xoga Tp.h[0] {156,157} float 0.1 1000.0 30.0
t BbIG.NIOdTA Tfp[0] {158,159} float 0.00 10.00 0.10
MwH.t nyck/cTn Tp.l[0] {160,161} float 0.10 10.00 0.10
30Ha He4yBCT. Db.f[0] {162,163} float 0.01 15.00 1.00
KoHT.06paTtku k.obr 510 enum 0:BbIKNIOYUTb | 1:BKMHOYUTD 1:BKIIHOYNUTD
rBC
Bbixog [BC Rg.pw[1] {164,165} float 0.0 100.0
3anyck FBC stwh 340 enum 0:Het 1:0a 0:Het
AHP 'BC As.hw 351 enum O:Hert 1:0a 0:Het
Coct.Hac.'BC s.pmp[1] 341 enum 0:0 3:3
Pex.'BC r.hw {166...173} string
YcraBsk Trec Sp.ic {174,175} float 0.0 200.0 50.0
Cnus 'BC Dr.hw 342 enum 0:Het 1:0a 0:Het
[enbTa Houb MBC d.ntg 285 float -100.0 100.0 -10.0
OrpaH Trec
ver.Trec h.hws {176,177} float 0.0 100.0 3.0
Bkn cnue IBC 0.0hw {178,179} float 0.0 1000.0 58.0
Dt Bkn 'BC Dt.oh {228,229} time 0:0:0 23:59:59 00:05:00
t Bkn 'BC t.oh {230,231} time 0:0:1 23:59:59 00:01:00
Peryn.Trec
Kp(nponopu) Pb[1] {180,181} Float 0.00 1000.00 10.00
Ti(uHTerpan) Ti[1] {182,183} Float 0.00 10000.00 100.00
Td Td.ti[1] {184,185} Float 0.000 100.0 0.000
Trec npy MLHO Pv0.g {236,237} float -200.0 200.0 20.0
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MpunoxeHue B. NepeyeHb KOH(PUrypaLMOHHbIX U ONepaTUBHbLIX NapaMeTpoB

MpopomkeHne Tabnuubl B.1

Umsa Appec nanasoH 3Ha4YeHUn 3aBoackoe

Haaauue (OBEH) ‘ (ModBus) Tun I o max I aHavenme
K3P rBC
Rmin K3P I'BC r.min[1] {186,187} float 0.00 2000.00 100.00
Rmax K3P 'BC r.max[1] {188,189} float 0.00 2000.00 900.00
t nonH.xoaa Tp.h[1] {190,191} float 0.1 1000.0 30.0
t BoIb.IlodpTa Tfp[1] {192,193} float 0.00 10.00 0.10
MwuH.t nyck/cTn Tp.I[1] {194,195} float 0.10 10.00 0.10
30Ha HevyBCT. Db.f[1] {196,197} float 0.01 15.00 1.00
O6uwee
Bpemsi ocT. [ Tstp | {198,199} [ time [ 0:00:00 [ 235959 [ 1:00:00
Map-pbl BpemeHun
JleTo/3uma S.w 343 enum 0:HeT 2:Jleto 0:Het
[arta neto d.s 344 short 00101 03112 02603
Bpems neto t.s {200,201} time 00:00:00 23:59:59 02:00:00
[arta 3numa d.w 345 short 00101 03112 03010
Bpewms 3uma tw {202,203} time 00:00:00 23:59:59 03:00:00
CasHaknAHBX
Cppur Bx1 In.sh[0] {204,205} Float -1000.00 1000.00 0.00
HaknoH Bx1 In.sI[0] {206,207} Float -100.00 100.00 1.000
Cppur Bx2 In.sh[1] {208,209} Float -1000.00 1000.00 0.00
HaknoH Bx2 In.slI[1] {210,211} Float -100.00 100.00 1.000
Cpsur Bx3 In.sh[2] {212,213} Float -1000.00 1000.00 0.00
HaknoH Bx3 In.sl[2] {214,215} Float -100.00 100.00 1.000
Cpgur Bx4 In.sh[3] {216,217} Float -1000.00 1000.00 0.00
HakrnoH Bx4 In.sl[3] {218,219} Float -100.00 100.00 1.000
Cppur Bx5 In.sh[4] {220,221} Float -1000.00 1000.00 0.00
HaknoH Bx5 In.sl[4] {222,223} Float -100.00 100.00 1.000
Cppur Bx8 In.sh[7] {224,225} Float -1000.00 1000.00 0.00
HaknoH Bx8 In.slI[7] {226,227} Float -100.00 100.00 1.000
Hacocbl IBC
Mcn.Asap.Hac Use.a[0] 346 enum 0:Her 1:fa O:Het
t cTapT.Hac t.str[0] 347 byte 1 200 001
t pab.Hacl t.wm[0] {228,229} float 0.01 1000.00 1.00
t pab.Hac2 t.wa[0] {230,231} float 0.00 1000.00 1.00
Hacocbi OTon
Wcn.Asap.Hac Use.a[1] 348 enum 0:Hert 1:0a O:Het
t cTapT.Hac t.str[1] 349 byte 1 200 001
t pab.Hacl twm[1] {232,233} float 0.01 1000.00 1.00
t pab.Hac2 t.wa[1] {234,235} float 0.00 1000.00 1.00
JleTo Hac.Bp Tm.sp 350 Byte 0 60 2
JleTo Hac.lep Ag.sp 351 byte 1 100 14
Maponb pass 511 Byte

HeBuaumoe pepeBo (HeBugumo Ha XKW npubopa n B KoHdumrypatope, HO napameTpbl AOCTYMHbI MO
npoTtokonam «OBEH» n «ModBus»)

Koa Mocn.Ow. [

rsrc |

10303

Short

MpumeyaHne -

B napametpax Tuna enum

cunTbIBaeMoe no cetn no npotokonam OBEH n ModBus.
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Mpunoxenwue I'. MNO-perynatop

Mpunoxenue I'. MAO-perynAaTop u napamMeTpbl €ro HaCTPONKHK

r106wue npuHumnobl [UO-perynupoBanua. MUL-perynatop wm ero
Ko3adphnumneHTbI

MnnAg-peeynupoesaHue

[MponopumnoHanbHo-UHTerpansbHo-auddepeHumnansHbii - (MWAO) perynatop uvcnonb3dyetcs B
cucTemMax aBTOMaTWKW st NOAAEPXKAHUS C BbICOKOW TOYHOCTBIO HYXHbIX napameTpoB. OH BblgaeT
BbIXOAHOW CUrHan, HanpaBneHHbIN Ha YMEHbLUEHNE OTKIMOHEHWS TeKyLLero 3Ha4yeHusi perynmpyemoro
napameTpa OT yCTaBKu (3agaHus).

B obwem cnyyae pabota yHuBepcansHoro MNW-perynsatopa Ansa BbixogHoro curHana (Y;) MoxeT
6bITb ONMcaHa ypaBHEHNEM:

Y-=]—' E+1t, AE; + L ; E; At

i Xp L} il 1'5-'“33., T“ =6 ] IlJM-‘
roe
X - nonoca nponopL1oHanbLHOCTH;
E, _ PasHOCTb Mexay YCTaBKOM 1 TEKYLUUM 3HaveHuem Ti

KOHTPONMPYEMOii BEMNUYUHBI, UMW PaccornacoBaHue;
g - MoCTOsiHHas AnddepeHLpoBaHms;
pasHOCTb MeXAay ABYMS COCEAHUMMU pesynbTaTaMu uamepeHusmu Ei n Ei-1;

AE, -
Aty - BpeMs Mexay ABYMS cocefHUMU namepenuamu Tiun Ti-1;

Ty - MOCTOSIHHas MHTErpUpPOBaHUS;

N HakonfieHHasi B i-ii MOMEHT BpPEeMEHV CyMMa paccornacoBaHuwii (MHTerpanbHas
2 E; - cymma).

d)opmyna COAEPXUT TP CyMMUpyeMble coCTaBndaoLme:

nponopuvoHasibHyH [EJ KoTOpas 3aBUCUT OT paccornacosaHus E; n oTBevaeT 3a peakuuio
XD
Ha MFHOBEHHYIO OLLIVI6Ky perynmpoBaHuns;

anddepeHUnanbHyO { TgAE } KOTOpas 3aBUCUT OT CKOPOCTU U3MEHEHUs1 paccorracoBaHus
XoAtysy |
p=tusm

AE{/At 3, ¥ TO3BONAET YNYYLLNTL KAYECTBO NEPEXOAHOTO NpoLecca;

n

1 ZEiAtuam , KOTOpasa CcoAepXut B cebe HaKonJieHHy 0L|JV|6Ky
XpTy i=0

perynupoBaHna W no3BondeTt ,D.OGVITbCﬂ MaKcUMarnbHoOW CKOpPOCTM OOCTMXEeHUA YCTaBKM U
noaaepXxmeaTtb 3Ha4YeHUe perynmpyemoro napameTpa nocre Bbixoda Ha yCTaBKYy.

WUHTerpanbHyo [

.2 ABTOHacTpomnka

B npubope peanusoBaHo 2 aBToHacTpouikv Ans 2-x MU perynsaTtopoB: TemnepaTypbl BOAbl B
KOHTYype ropsiyero BogocHabxenusi (AHP BC), TemnepaTtypbl TENNOHOCUTENS B KOHTYPE OTONEHUs
(AHP oTtonn).

B npouecce aBTOHACTPOWMKW KOHTPOMNMEp ynpasnseT WCMNONHUTENbHbIM MEXaHU3MOM —
3aBMXKKOW, KOHTPONMUPYS M3MEHEHWE HacTpamBaeMol BenuymHbl — TemnepaTtypbl TENOHOCUTENs B
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Mpunoxenue I'. MNO-perynatop

KOHType. o OKOHYaHWKM aBTOHACTPOMKM MpMEOP 3anucbiBaeT BbluMCrieHHble B npouecce AHP
KO3 PULMEHTHI B 3SHEproHesaBMCUMMyl0 namsaTb npubopa. [locne npoBedeHWsi aBTOHACTPOMKM
HeoBX0AMMO MPOBEPUTL KaYecTBO perynuposaHus npubopa B 06s3aTenbHOM MOPsAKe; NpuU ero
Hey[oOoBMNeTBOPUTENBHOM KayecTBe KoapduUMeHTsl Heobxoaumo nogobpath BpyyHylo, Kak 3To

onucaHo B n. .4

Bce aBTOHaCTPOWKM OAHOTUMHBI U COCTOAT U3 ABYX OCHOBHBIX 3TarnoB:
1 OTan py4yHOro Bbixo4a Ha HavarbHYH TeMnepaTypy aBTOHACTPOWKM (Py4YHOW aTan);
2 3Otan aBTOMaTM4yeckoro nogdopa koadULMEHTOB (aBTOMaTUYECKUIA 3Tan).

Mopsgok nposeaeHus
aBTOHaCTPOWK/N MOXeT ObITb
NPOUNMICTPUPOBAH Ha
npumepe AHPIBC (cwm.
pucyHok I".1).

Ha pucyHke npuHSTbI
cneaywoLe o603HauYeHust:

T, — TemnepaTtypa
perynupyemMoro napameTpa
Ha MOMEHT 3anycka
aBTOMaTW4ecKoro aTana;

SP — ycTaBka
aBTOHACTPOMNKM
(SP=0.8*|SPpab-T,|+T,, rae
SPpab — yctaBka B pexume
«Harpes 'BC» Ha MOMeHT
3anycka aBTOHaCTPONKM);

hys - rucrepesuc
aBToHactponkn  (hys =
0.02*|TH-SP|, ecnu patymk
TemnepaTtypbl  HapyXHOro

BO3yxa  MNOAKMIOYEH U
vcnpaseH, n 0.02* SP Bo
BCEX OCTarnbHbIX Cry4asx).

MHTepBan BpemeHu to
— t,— py4How aTan;

a)

=2

Monoxenue
3aABWKKH

T,C\

spthys |
Sp 1
sp-hys

[l R ——
=
[1]

P,% A
100 %

0%

PucyHok I'.1 — Npachukm n3meHeHUs 3Ha4YeHUs1 perynupyemMoro
napameTpa (a), NonoxeHus 3agBuXKK (6)

MHTEepBan BpeMeHHU t, — t; COOTBETCTBYET aBTOMaTUYE€CKOMY 3Tany aBTOHaCTpOIZKVI.

t; = t; — (t nonNHOro xoaa 3aaABWXKKN).
to- MOMEHT BpeMeHM 3anycka aBTOHaCTPONKM

ﬂﬂﬂ 3anycka aBTOMaTU4eCKoro atana aBTOHaCTpOI7IKVI OOIMKHbI ObITb BbINOSTHEHbI cnenywouive

YCNOBUS:

|T,-T;|<0.5
1t >to
SPpab -T, >4
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Mpunoxenwue I'. MNO-perynatop

.3 MNMopsapok npoBeaeHMA aBTOHACTPOMKN

ABTOHACTPOWKY HE0OX0AUMO NPOBOAUTL CreayroLLMmM obpa3oMm.

— lMepenTtn B pexum perynupoBaHuns HactpamBaemow BenuymHel (HarpeB TBC ansa AHP FBC,
HarpeB Oton anst AHP oTton).

—B napametpax Totonm npu MwHO, Trec npu mMwHO ana AHP otom u AHP TI'BC
COOTBETCTBEHHO YCTaHOBWTb TemrnepaTypy TEennoHOCUTENs, KOTopasl YCTaHOBUTCH B KOHType
npu nonHoctbio 3akpbiTom K3P (ans MBC kak npasuno Temnepatypa XBC, ons otonneHus
pekomeHayeTcs yctaHoBuTb 20 °C).

— Bontun B pexum aBTOHACTPOMKM (ycTaHoBUTL 3HayveHue napametpa
OTtonneHne\MawwuHa cocT.\AHP otonn nn6o «[da» MBC\AHP 'BC -- ana otonnexHus un NBC
COOTBETCTBEHHO, noapobHee 06 M3MeHeHN JaHHOro napameTpa cM. pasgen 5.5, nnbo HaxaTtb

KOMOMHALMIO KnaBuLL 13 akpaHa 0).

MpumeyaHune - [ns nonydyeHnss 6Gonee KayeCTBEHHbIX pPe3ynbTaToB aBTOHACTPOWMKM
PEKOMEHAYETCA YCTaHOBWUTb 3HAYeHMe TMOCTOSHHOW BpeMeHW GunbTpa MNPUTOYHOTrO BO3AyXa
(KoHdurypaumsa\Ananorosble Bx.\MocT. dunbTpa 2) pasHbiM 2...5 cek.

— HaxaTtunem knasu n M3MEHSATb MOMOXEHNE 3aaBWXKKK, A0OMBLUNCH yCTaHOBNEHUA

Temneparypbl, 6onee Yem Ha 4 rpagyca HXe yCTaBKu.

— OoxpaTtbes nosiBneHust Hagnuey «lyck» B NpaBoi HUXKHEN YacTu 3KpaHa.

Mpumeuyanne — Hapnuck «[llyck» B NpaBoOW HWXKHEW YacTM 3KpaHa MOSABMNSAETCA npu
OAHOBPEMEHHOM BbINOMHEHUN ABYX YCOBUI (CM. pUcyHoK I.1):

a) 3a uWHTepBan BpeMeHW, COOTBETCTBYIOLMIA MOMHOMY Xody 3aABWXKKW, TemnepaTypa
n3meHunacb He 6onee, yem Ha 0.5 rpagyca.

6) Bpema c MomMeHTa BXoga B 3Tan pYYHOrO BbIXOAA Ha HadvanbHyl TemnepaTypy
aBTOHacTpolikv Bonee, YeM Bpemsi MONHOrO XoAa 3afBUXKKN.

MpumeyaHune - [ns nonydyeHnss 6Gonee KayeCTBEHHbIX pPe3ynbTaToB aBTOHACTPOWMKM
HeobXoANMO [OXAATHCSH OKOHYaHUS NepexodHbIX MPOLLEeCccoB, ANs 3Toro, Habnioaas 3a M3MeHeHUAMM
Temnepatypbl Ha XKW npubopa, ybeautbcs, 4TO TemnepaTypa OKOHYMNA MOHOTOHHBIA POCT W
nagexuve, n crabunmamposanach.

— Haxatb knasuwy Ha BpeMs He MeHee 2 CeK ANs 3anycka aTana aBTOMaTUYeCcKOoro

noa6opa koadhULMEHTOB aBTOHACTPOMNKM.

— [oxpaTtbca ycrnewHoro 3aBepLueHns aBTOHACcTPonku. poBepuTb NonyYyeHHble pacCcYUTaHHbIe

koacpdpuumeHTsl ML perynatopa.

BHumaHue! [ns ycnewHoro npoBefdeHUs aBTOHACTPOMKM Heobxoaumo, 4ToObl amnnutyaa
KonebaHui perynupyemon BenuyvHbl Bbixoguna 3a npefensl SP+hys (cm. npunoxenuve M.1) xoTts 6bl
npy KpanHUX NOSNOXEHNSX 3afBUKKM.

.4 PyuyHon nopn6op koachcduumnentos NMUO-perynatopa

[MpuBegeHHbIN HWXE MeToA NO3BOMSET ONpeaenuTb NpubnuanTenbHble NapameTpbl HACTPONKM
perynsatopa. 9710 ObiBaeT HeobxoAMMO B Crlyyae, ecrnv NpoBefdeHNe HacTPOWKN B aBTOMaTUYECKOM
pexume He[oNyCTUMO NGO He NPUBOAUT K XKenaeMblM pe3ynbTaTam.

lpybass oueHka napamMeTpoB perynsTopa OCHOBaHa Ha BPEMEHHbIX XapaKTepucTuKax
nepexofHon yHKUMM 0ObekTa perynupoBaHus. [na CHATUS NepexonHon PyHKLMM OOBbEKT BbIBOAAT
B paboyylo obnactb B py4HOM pexume, AOXUAAIOTCA CTabunusauun perynupyemoln BenvuuHbl K
BHOCSIT BO3MYLLEHWE M3MEHEHWEM YNPaBNSOLLEro Bo3AeicTBUsA Ha AP, [% OT AnanasoHa U3MeHeHus
ynpasnsoLiero Bo3gencteus]. CTpodaT rpacduk nepexodHon dyHKumn (cMm. pucyHok IM.2). Ncnonb3ys
rpadvik, BbIYUCTIAIOT:
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Mpunoxenue I'. MNO-perynatop

tos =t1—1;

Vos = (T2 = T1)/(tes-AP);
T, =41

Xo = 2Ty Vos,

- l . 170],
raoe Xp nornoca nponopuvoHansHocTu, [eq. uam./%];

T — MOCTOSIHHAs 3anasabiBaHus, [c] tog
tos — MOCTOSIHHAA BpeMeHU 06beKTa, [C]; T
Vo5 — MaKkcumaribHas — CKOpOCTb  U3MeHeHus 2 [ [

perynupyemMon BENUYMHbI MpU U3MEHEHUWM 3adaHUs Ha
OLMH NPOLEHT, [ea. uam./c];

T, — UHTErpanbHas nocTosiHHas, [c];

1, — AndhepeHLmanbHas NocTosiHHas, [c];

|
Ty b |r >
t

T, — YycTaHOBMBLUEECS 3HAYeHue perynupyemon 0 1 t
BENUYMHBbI, [ed. u3m.]; !

T;, — Ha4anbHoe 3Ha4eHue, [eq. nsm.];

AP — n3meHeHve ynpaBnsioLLero Bo3aenctaus, [%]. PucyHok I'.2 — 'padmk

KoadhduumeHt  tu/ty, onpeaensowuin nonto nepexogHon (PyHKUUM

anddepeHumanbHO  cocTaBnsiowen, Bbibupaetca 13
nHTepBsana [0,0...0,25].

KoHkpeTHOe 3HayeHue 1t,/t, 3ag4aeTcs C y4eTOM pearnbHbIX YCMOBWUW SKCnmyatauum wu
XapakTepuUCTUK MCMOMb3yeMbIX TEXHWYECKUX cpedcTB. [ns Toro, 4Tobbl onpedenvTb onTMManbHoe
3HaYeHne t,/t,, He06X0AMMO CONOCTaBUTL PaboTy CUCTEMBI B PeanbHbIX YCMOBUSX 3KCnyaTauum npu
OBYX-TPeX pasfnyHbIX 3HaYEeHUsIX ty/t, (Hanpumep, npu ty/t, = 0,0; 0,1 1 0,25).

Mo ymonuaHuio BBeAeHO 3Ha4eHue t,/t, = 0,15.

Ha pucyHke .3 npuBefeHbl npumepbl rpadukoB NepexofHbIX MPOLECCOB MpW pasnuyHbIX
koadpdmumeHTtax MNNO-perynaropos.

a) Monoca NPONOPUMOHANEHOCTH 6) Bpema WHTErpHPOBAHNA 8) Bpemna gnddepenynposanna

Xp CAMILIKOM MaND ‘|'l°c T CMILIKOM MAND T,, CRMLLIKOM BEAMKD Tlnc Ty Ty COMLIKOM MaNO
Hneiinbﬂo

Wneanso

7\

Yeraska YeTagka

Xp CRMILIKOM BENHKD Tp { Tin CMLLKOM BEAHKD

t ) t t
PucyHok I'.3 — NMpumepsbl rpacdmkoB nepexogHon yHKLUM

Tatke BO3MOXHO nofobpate koadhduumeHTsl 6onee NpocTeiM cnocobom. [ina atoro cnegyer:

—  0BHynuTb NapameTpbl T, U T,/1,;

—  CHATb XapaKTepucTuKy npu X, =1, npu 3ToM uHTerpaneHas n auddepeHumansHas
COCTaBNAOLAs paBHbl HYIo;

—  nocne CHATUSA Pa3roHHOW XapaKTepPUCTUKN B3ATb MHTErpasibHylo COCTaBMSIOLLYI0 PaBHON
60% nepwoaa konebanus, a agudpdepeHumansHyto 0...0.125 oT uHTerpansHOWn.
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MpunoxeHue [. CxeMbl pacnanku kabeneu

MpunoxeHue [1. Cxembl pacnanku kabenen
Bup cGoky

15m

I
[
l

Bup ceepxy

‘I \
1]

1
I
]
|
|
\
ks

TCEPEC
(RJ12)
PucyHok 1.1 — Cxema ka6bensa KC1
Bup choky
15m
—1 Y4 1
[’ J'l - |
Bug ceepxy
5
. — ' T 50
A= 0®
= it I °
i \t I 0o
S A3 O 0 1
TCEPEC DB-3F
(RJ12)

PucyHok 1.2 — Cxema kabensa KC2

Bup cBoky

| I

e—

AL

Bua ceepxy

« GND nogknio4aemoro ycroiicrea

6 ] >
] « TX NOAKAKO4AEMOrO. YCTPOiCTEa

1 | - >
K Rx NOAKNI04AEMOr0 YCTPOICTEa

TCEPEC
(RJ12)

PucyHok [1.3 — Cxema pacnanku coeAUHUTENbLHOro kabens
ANA NOAKMIYeHUs K nopty RS-232
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MpunoxeHue X. NoaknioyeHne TepMOMeTPOB CONPOTUBIIEHUA NO ﬂByXI‘IpOBOAHOVI cxemMme

MpunoxeHune XK. NMogknioyeHne TepMOMETPOB CONPOTUBIIEHUS NO
OBYXNPOBOAHOMN CXemMe

XK.1 Kak yka3sblBanocb paHee, NpUMEHsiEMbIE B KaYeCTBE AaTYMKOB TEPMOMETPbI CONMPOTUBIEHNS
OOMXKHbI coeanHATbes ¢ Bxogamm TPM132M-01 no TpexnpoBOAHOW CxeMe, UCNOMb30BaHUE KOTOPbIX
HEWTpanuayeT BIUSIHNE COMPOTUBIIEHUS COEOUHUTENbHBIX MPOBOAOB HA pe3ynbTaTbl U3MEpPEHUS.
OpHako B TEXHMYECKM 06OCHOBaHHbIX Criyqasix (Hanpumep, korga yctaHoBka npubopa npou3BoauTcs
Ha obbekTax, 060pyAOBaHHbIX paHee MPONOKEHHLIMU MOHTaXHbIMU Tpaccamu) Takoe COeAVHeHVe
MOXeT ObITb BbINOMHEHO M MO ABYXMPOBOAHOM cxeme. Takoe
CoefIMHEHNE PEKOMEHAYeTCsl MNPUMEHSTb [ANs  BbICOKOOMHbIX
Aatymkos (500, 1000 Owm). 33 |Bxon X -1

Mpu wucnonb3oBaHUM OBYXNPOBOAHOW CXeMbl crieayet E
NOMHWTb, YTO MoKasaHusi Npubopa B HEKOTOPOW CTeneHn byayt ¢ 32 (Bxop X -2
3aBUCETb OT U3MEHEHWsI TeMnepaTtypbl cpefbl, OKpyXarLiein 31Bxon X -3
NVHUIO  CBA3W  «daTuuk-npubop». [pumep  noAkmoveHus
TepMoOMeTpa COMPOTUBIIEHUS K KOHTakTam «Bxoal» npuBeneH
Ha pucyHke X.1.

Mpu ucnonb3oBaHMM ABYXNPOBOAHOW CXEMbI Nepes Hayanom
akcnnyataumm npubopa HeoOGXOAUMO  BBIMOMHUTL  AENCTBUS, PucyHok X.1
yKkasaHHble B n. B.2...B.8.

2K.2 MNpounseecTn noaxmnodeHne aarymka no ABYXNPOBOAHOW CXeMe K COOTBETCTBYHOLLEMY BXOAY
npubopa, aHanorMyHo TOMy, Kak 3T0 ykaszaHo Ha pucyHke XK.1.

2K.3 MoagkntoumnTb K NMHUKM CBA3N «OaTyMK-Npubop» (K NMPOTUBOMOMNOXHBIM OT npubopa koHuam
NMHUM) BMECTO TepMOMeTpa MarasvH conpoTtumenenust Tuna P4831 (unv nogobHbI eMy C Kraccom
TOYHOCTM He xyxe 0,05).

XK.4 yCTaHOIOBI/ITb Ha Mara3vHe 3HayeHue, paBHOE COMPOTMBIEHUIO TEpMOMETpa npu
Temnepatype 0 C (50,000, 100,000 wnnm 1000, 000 Om B 3aBMCMMOCTM OT TuUNa MPUMEHSEMOro
aaruuka).

XK.5 Mopgatb nuTaHne Ha nNpubop M Ha COOTBETCTBYHOLLEM KaHarne no nokasaHusiM uHauKaTopa
3adpmKkcnpoBaTh BENUYUHY OTKIMOHEHUSI Temnepatypbl oT 3HadYeHus 0,0 C. NMonyyeHHoOe OTKMNOHeHWe
BCerga [OMKHO WMeTb MOMOXWTENbHOE 3Ha4yeHWe, a BenuynHa ero OydeT 3aBuceTb OT
COMPOTUBIIEHNS NIMHUU CBSI3U «AaTYnK-NpUubop».

K.6 YcTaHOBMTL ONsi AaHHOro gaTtunka B napametpe «CwmelleHue Bxoga» KoaduumeHT
KOPPEKLUUM paBHbIN 3HAYEHWI0, 3adUKCUPOBAHHOMY MpW BbINONHEHUN paboT no n. XK.5 (oTknoHeHne

nokasaHumn nHaukaTopa ot 0,0 C), HO B3ATOMY C NPOTUBOMOJIOXKHbIM 3HAaKOM, T.€. CO 3HAaKOM MUHYC.

TPM132M

Mpumep [locrne nogknoyeHWss KO BXOAy KaHana TepmMoMeTpa COMpOTUBMEHWUS MO
[BYXNPOBOAHOW CXeme W BbiNonHeHns pabot no n. XK.5 Ha nHankaTope 3adMKCUpOBaHbI NMOKa3aHWsA
12,6 C. [OnAa KOMMeHcauun COMPOTUBMEHWUS NWHUM CBS3W B MpOrpaMmypyeMom napameTtpe
«CmelleHne Bxoda» AaTyvka kaHana cnegyeT ycTaHoBUTb 3HadveHne —012.6.

X.7 TMpoBepuTb NPaBUNbHOCTL 3adaHUs KOPPEKLUW, ONs Yero, He M3MEeHsst COMPOTUBIIEHNS Ha
mMarasuHe, nepeBecTn npubop B pexum «PABOTA» wn ybeauTbcs, YTO MoOKasaHus Ha
COOTBETCTBYIOLLEM KaHane uHaukatopa paeHbl 0°C (¢ abcontoTHOM norpeltHocTbio He xyxe 0,2°C).
Mpn HeobxoAMMOCTM 3TK onepaLuu creayeT BbINOMHUTbL A5 OCTanbHbIX KaHanoB U3MepeHus.
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MpunoxeHune U. FNaBHoe MeHIO Npnbopa
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MNpunoxeHue K. BbiGop 060pyaoBaHUsi NPUTOYHON BEHTUAALUM

MpunoxeHune K. Bbibop 060pyaoBaHUA NPUTOYHON BEHTUNALUN

HacTosiwee lMNpunoxeHne coaepXuT pekoMeHgauuum no NpuMeHeHuto obopyaoBaHusl, KOTopoe
Jornyckaetcs ucnonb3oBaTb coBMecTHO ¢ TPM132M-01, a Takke ONMUCbIBAlOTCA Cnocobbl
nogknoyeHusi obopynosaHust k koHTponnepy LIO n MBC TPM132M-01. Matepuansl MpunoxeHus
npegHasHayeHbl AnNsi O3HaKoOMMeHWss € ocobeHHocTsMM npubopa kak Ha CcTaguu  Bblbopa
obopyAoBaHNa 3aka3uukoM (4O 3aka3a KOHTponsnepa), Tak U nepef HavanoMm KoHurypupoBaHusi
npubopa npu NOAroTOBKE K HEMNOCPEACTBEHHOMY NPUMEHEHMIO.

K.1 AHanoroBble gaTuuMku. B KayecTBe aHamnorosblX AaTYMKOB TemnepaTypbl AonyckaeTcs
ncnonb3oBaHne 50, 100, 500, 1000-OMHbIX TEPMOMETPOB COMNPOTMBIIEHWUA, @ Takke Tepmonap. Ha
BbIXOA€E AATYMKOB MOMOXEHMS 3a4BWXKEK OOMKeH OblTb OAMH U3 yHMBepcanbHbIX curHanos: 40...900
Owm, 40...2000 Owm, 0...1 B, 0...4 MA unn 0...20 MA. MopakntoveHne TokoBbIX curHanoB 0...4 MA ©
0...20 MA nNpoM3BOAMUTCA C YCTAHOBKOMW LUYHTUPYHOLMX pe3uctopoB (cMm. pucyHok bB.6). [Ons
KOppEeKTHOW paboTbl cuctembl gaTunkn TH nnbo Tnpsam, To6, Trec, ToTon 4OMmKHbI ObiTb MOAKMIOYEHDI.
Oatumkm TH nn6o Tnpsam, Anonl, Anon2, PoTon gonyckaeTcs He ucnonb3oBaTb. bonee nogpobHo o
Ha3HayYeHuM JaTymKoB cMm. M. 3.3.

K.2 OuckpeTHble AaTyuuKW. [aTtuMku Tuna «CyXOW KOHTaKT» MOAKMYalTCs K OUCKPETHbIM
BXO4am rfocrnegoBaTenbHO C WCTOMHMKOM nuTaHus 12...36 B. [onyckaeTcsa uWCNonb3oBaHue
BCTPOEHHOrO MCTOYHMKA NuTaHns 24 B. MNoakniovaloTca AaTyMky Kak C HOPMarbHO Pa3OMKHYTbIMU,
TaK 1 C HOPMarnbHO 3aMKHYTbIMW KOHTakTamMu. [laT4mkn JOMKHBI BbiAEepXXuBaTh TOK He MeHee 15 MA.

K Bxogam C4...C8 pekomeHOyeTcs NoaknoyaTh crneaytolee obopyaoBaHue:

C4 — puckpeTHbI AaTuuk AaBneHus B KoHType BC nunbo amdpdepeHumanbHbii AUCKPETHBIN
AaTuvK nepenaga AaBneHus Ha HaCOCHOW rpynne — ANns onpefeneHnst UCNPaBHOCTU HACOCOB;

C5 — [OWCKpeTHbIM AaTuMk [OaBrieHusl B KOHType oTtonneHus nubo auddepeHumanbHbii
AVCKPETHBbIN JaTyvK nepenaja AaBfeHns Ha HaCOCHOW rpynne — Afs ONpefeneHus MCnpaBHOCTU
HacocoB;

C6 — KHOMKa OTKMIOYEHNs peBYHa;

C7 — BblkMoYaTenb CMeHbl YCTaBkn B 3uMHee Bpems («[HeBHas»/«HouyHas») KoHTypa
OTONMEHUS;

C8 — BblkntovaTenb CMeHbl NIETHEro/3MHEro pexuma paboTbl KOHTYpa OTONNEeHus.

O norvike 06paboTKy KOHTPOMNEPOM CUTHANOB ANCKPETHBIX BXOAOB CM. M. 3.6.

K.3 Bbixoabl koHTponnepa u MP1. [Npy noaknioyeHun HarpyskvM K BbIXOA4AM KOHTpornepa v
MP1 Heo6xoamMmo yunTbiBaTb NpeaeribHble SMEKTPUYECKUE NapaMeTpbl Harpyskn: MakcumMarnbHbIA TOK
ans pene koHTpornepa u MP1 He pomkeH npeBblwatb 4 A, HanpsbkeHne — 250 B. Pecypc
cpabatbiBaHuin — 300000. MNapameTpbl TUNOB BbIXOAOB NpuBeAeHbl B Tabnuue 2.4. PekomeHayeTcs
UCMoNb30oBaHNe YCUNUTENbHLIX pene Aaxe B crnyyae, Koraa 3HayeHus anekTpUYeckMx napameTpoB
Harpysku He NPeBbILIAT NpeaesibHO A0NYCTUMBIX Ans BbIXOAOB KOHTpornnepa u MP1.

K Bbixogam koHTponnepa n MP1 pekomeHayeTcs nogknioyaTe criepytollee obopyaoBaHue.

K.3.1 K Bbixogy 1 kOHTponnepa noAkmnoyaeTcs aBapuiiHbiin Hacoc koHTypa MBC, To ecTb Hacoc,
KOTOpbI OyAeT BKMOYEH Npu aBapumu Bcex paboumx HacocoB. [1py MCNonb3oBaHUM TOMbKO paboumx
HacoCOB K JaHHOMY BbIXOAY AOMNycKkaeTCcs NoAKnioyaTe pene, KommyTtupytolee oba paboumx Hacoca.

K.3.2 B cnyyae npumeHeHusa K3P tennoobmenHnka MBC, ynpaBnsemoro curHanamm «6onblues,
«MeHbLUe» (0T 2-X ANCKPeTHbIX BY), Heobxoammo 3akasbiBaTb KOHTPOMNEp C penenHbiMU Bbixogamu
2, 3. JonyckaeTtcsi ucnonb3oBaHue kak K3P ¢ gatunkom nonoxeHus, Tak n 6e3 Hero. B nobom cnyyae
K3P pomkeH ObiTb ocHalleH koHuesukamn. Ecnn K3P ynpaensietcs aHanoroebiM curHanom 0...10 B,
TO HEOBGXOAMMO 3aKa3sblBaTb KOHTPOJINIEP C aHANOroBbIM BbIXOAOM 2 TWMNa «MapameTp-HanpsbKeHne» u
He ycTaHaBnMBaeMbIM BbIXOAOM 3.

K.3.3 B cnyyae npumeHeHnss K3P TennooOMeHHMKa OTOMMEHMWs, YNpaBfisieMoro curHamnamm
«BonbLUe», «MeHbLUe» (0T 2-X AUCKPeTHbIX BY), HeobxoamMmo 3akasbliBaTb KOHTPOMMEP C penenHbIMm
Bbixogamu 4, 5. [lonyckaetcsi ncnonb3oBaHme kak K3P ¢ gaTumkom nonoxexus, Tak u 6e3 Hero. B
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nobom cnyyae K3P pomkeH ObiTb ocHalleH koHueBukamu. Ecnu K3P ynpaBnsietcs aHanorosbiM
curHanom 0...10 B, To HeobxoAuMMO 3aka3blBaTb KOHTPOMMEpP C aHanoroBbiM BbiXxogoM 4 Tuna
«napameTp-HanpsiKeHUE» U He yCTaHaBNMBaeMbIM BbIXOAOM 5.

K.3.4 K Bbixoay 1 koHTponnepa noAkmnoyaeTcs aBapuiiHbii Hacoc koHTypa MBC, To ecTb Hacoc,
KOTOpbIN ByAeT BKIOYEH NpU aBapuu Bcex paboumx Hacocos. [Mpu Mcnonb3oBaHWM TONbko paboumx
HacoOCOB K JaHHOMY BbIXOAY AOMNyckaeTcsl NoAkmnioyaTh pene, kommytupyrolee oba paboumx Hacoca.

K.3.5 MNpu ncnonb3oBaHun Scada-cucteMbl, OHa NOAKIOYAETCA K NOPTy MHTepdenca RS-485 (B
KOHTponnepe AOCTYMNHbI ANS YTEHUSI BCe napameTpbl no npotokonam OBEH 1 ModBus).

K.3.6 K Bbixogy 1 MP1 nogkniodaeTcst HeOTkNio4aeMoe YCTPOMCTBO MHOUKALMM aBapun KOHTypa
BC, Hanpumep, namna, nubo knanaH cnvea BC. Jlamna nogknioyaeTcs K HOPManbHO 3aMKHYTbIM
KoHTakTam pene MP1. MNogpobHee 06 aBapuiHbLIX pexunMax, B KOTOPbIX BKIOYaETCs namna, — CM.
Tabnuuy 8.4. HopmanbHo 3akpbiThin knanaH cnvwea MBC nogknioyaeTcs kK HOpManbHO Pa3oMKHYTbIM
koHTakTam MP1, HOpmManbHO OTKPbITbIA — K HOPMarnbHO 3aMKHyTbIM. [logpobHee o dhyHKUMKM crivBa
BC cm. pasgen 3.12. Vcnonb3oBaHuWe HOpMarbHO OTKPLITOrO KnamaHa Mo3BonseT 3aWwuTuTb
nonb3oBaTensi ot neperpesa 'BC npu notepe nuTaHuns Ha KOHTpornrnepe nNubo Moayne pacluMpeHus.

K.3.7 K Bbixogy 2 MP1 nogkntodaetcsi oTknovaemoe kHomkow C6 yCTpOWCTBO MHOUKaALUK
aBapuu, Hanpumep, peByH. PeByH nopgknoyaeTcsi K HOpMarbHO 3aMKHYTbIM KOHTakTam pene MP1.
MoapobHee 06 aBapuiiHbIX peXxmMmax, B KOTOPbIX BKMHOYAETCSl PEBYH, — CM. Tabnuupl 7.4, 7.5.

K.3.8K Bbixogy 3 MP1 nogknovalT UMPKYNAUMOHHBIM Hacoc 1 konTypa [BC. [pun
MCMOMnb30BaHMM TOMbLKO OAHOMO HAcoca B KOHTYpe ero NoAkmnioYaT UMeHHo Kk BY 3 MP1.

K.3.9 K Bbixoagy 4 MP1 umpkynsiuMoHHbIA Hacoc 2 koHTypa BC.

K.3.10 K Bbixogy 5 MP1 noaknioyaroT LMPKYNSUMOHHBIN Hacoc 1 koHTypa otonnenus. lpu
MCMorb30BaHUM TOMbKO OAHOr0 Hacoca B KOHTYpe ero NoAknyaT UMeHHO k BY 5 MP1.

K.3.11 K Bbixogy 6 MP1 uMpKynsiuMOHHbIN HAacoC 2 KOHTypa OTOMNMNEHUS.

K.3.12 K Bbixogy 7 MP1l nogkniovaetcsi HeOTKMOYaemMoe YCTPOMCTBO WHAMKaUuWM aBapuum
KOHTypa OTOMmneHus, Hanpumep, namna. Jlamna nogkno4aeTcs K HOpManbHO 3aMKHYTbIM KOHTaKTam
pene MP1. Noagpo6Hee 06 aBapuitHbIX pexnMax, B KOTOPbIX BKIOYaeTcs namna, — cM. Tabnuuy 8.5.

K.3.13 K Bbixogy 8 MP1 nogknioyalT Hacoc MOAMUTKM KOHTypa oTonneHusi. Ona aktmBauum
PYHKUMWN yNpaBneHUss HacoCOM MOAMWUTKA aHarnoroBbll OaT4MK AABIEHUS B KOHTYype OTOMNEeHUs
[OrKeH BbITb MOAKIMHOYEH K BXOAY 8 KOHTponsepa.
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