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BBepneHue

BBepeHune

HacTosiiee  pykoBOACTBO MO 3KCniyaTauuuM  npegHasHayeHo  ANs  O3HAKOMIEHMs!
obcnyxuBatoLlero nepcoHana C YCTPOWCTBOM, MPUHUMINOM AEWCTBUS, KOHCTPyKUuen, paboTton u
TEXHUYECKNM OBCNyXMBaHWEM KOHTpOrnepa CUCTEM OTOMMEHUst U ropsyero BogocHabxenus (MBC)
OBEH TPM232M (B ganbHewweM no TekCcTy umeHyemoro «TPM232My, «koHTponnep TPM232My,
«KOHTponnep», «npuoop TPM232M» unu «npmbop»).

PykoBoacTBO no  aKchnyaTauum pacrnpoCTpaHAeTCs Ha  KOHTPOMnep, BbiMyLUEHHbIA MO
TY Y 33.2-35348663-006:2009.

Mpnbop TPM232M wn3roTaBnMBaeTCs B HECKOMbKMX BapuaHTax WCMOMHEHWUs, OTNM4YaloLLMXCs
Opyr OT Apyra TWMOM BCTPOEHHbIX BbIXOAHbLIX YCTPOWCTB, MNpeAHa3HaYeHHbIX ANs ynpaBreHus
BHELUHUMW WCMOMHUTENbHLIMU MeXaHu3mMaMu K ycTpoucTBamu. BapuaHTy ucnonHeHusi npubopa
COOTBETCTBYET YCNOBHOE 0603HAYEHME:!

OBEH TPM232M-X,
rae X — TN BCTPOEHHOTO BbIXOAHOIO YCTPOMCTBA.
Tun BCTPOEHHbIX BbIXOAHLIX YCTPOUCTB:

P - pene anekTpomarHuTHoe;
Y - undpoaHanorosbiii npeobpasoBartens «napametp-HanpskeHve 0...10 B».
MpumeyaHus

1 KoHcTpykums npubopa npegycmaTpuBaeT WCMOMb3oBaHWe [0 LUECTM BCTPOEHHbIX
BbIXOAHbIX YCTPOWCTB. Mpnbop MOXeT KOMMNMEeKTOBaTLCS, NPW HeO6X0AMMOCTH, BbIXOAHBIMU
YCTPOWCTBAMM OAHOTO WMM pasfuyHbIX TUNOB. Tpebyemble yCTpoWcTBa AOIMKHbI ObITb
nepeyucneHbl Npu 3akase TPM232M c yka3aHWeM KOHKPETHbIX TUMOB.

2 B paspabotaHHoMm nuHedike npubopoB TPM232M  npumeHsieTca  nporpaMMHoe
obecneyeHvie, peanuaytoliee MHOTOYHKLMOHAmNbHbIE anropuTMbl paboTbl nNpuboposB B
cvcTeMax OTOMMEHWS 1 Fopsvero BOAOCHaOXeHWS.

Mpumep nonHoro Ha3eaHus Npubopa Npu 3akase:
OBEH TPM232M-P

MpuBeneHHoe ycnoBHOe 06O3HayYeHWe yKasblBaeT, YTO M3rOTOBMEHWIO M MOCTaBKe MOANEXUT
KOHTponnep Ans  oaHo- nunbo  ABYXKOHTYpHbIX  cucteM TPM232, ocHalleHHbIn  pene
anekTpomarHuTHeiMu. Mpubop TPM232M paboTaeT COBMECTHO C MOAYNEM pacLUMPEHUs] BbIXOAHbIX
yctponcte MP1 paspabotkn OOO «BO OBEH» w npepgHasHayeHbIM Ans ynpaBrieHus cucteMamu
OTOMMNEHNS N FOPsSHYEro BOAOCHA0XEHNS B OPUCHBIX, XUMbIX, CKNAACKWX, MPOMbILLNEHHbIX, TOProBbIX U
WHbIX 30aHUSX.

Mpumeyanne — B MP1 gonyckaeTtcs ycTaHaBnMBaThb BbIXOOHbIE YCTPONCTBA TOMbKO OUCKPETHbBIX
TMNoB, a umeHHo: P, K, C, T.



A66peBuaTypbl, UCoNb3yeMble B PyKOBOACTBE

AGGpeBMHaTyphbl, UCNONb3yeMble B pPYKOBOACTBE

BY - BbIXOOHOE YCTPONCTBO

rBC — ropsiuee BogocHabxeHue

an - [aTYMK NornoxeHus

XKU — XUOKOKPUCTanNNMYeCcKuin MHaMKaTop

K3P — KnanaH 3anopHOo-perynvpyoLLmia

HCX - HOMUHarbHas cTaTuyeckas xapakTepucTumka

MNMK — NnepCcoHanbHbIN KOMMbIOTEP

™ - Tepmonapa (npeobpa3oBaTernb TEPMO3NEKTPUYECKUIA)
TC - TepmonpeobpasoBaTenb CONPOTUBIEHMUS

TCM - Tepmonpeobpa3soBaTenb CONPOTUBMIEHNS MEAHbIN
TCH - TepmonpeobpasoBaTenb CONPOTVMBMNEHUS HUKENEBbLIN
TCn - TepmonpeobpasoBaTenb CONPOTUBMEHUS NIaTUHOBBI
UAN - undpoaHanoroBbi npeobpasoBartenb

uo - LeHTparnbHoe oTonfneHne

4mMu - YeroBEKO-MaLLUHHbIN UHTEpPdenc

t - BeNnnYvMHa BpeMeHU

T - BeNnnYMHa TeMnepaTypbl

YcnoBHble 0003HaYeHus

Cumson KpaTtkas pacwucdpoBka Mpumep

T MepeAHun ppoHT C71 — HaxaTue kHonku C7

t 1 OeHb — HacTynfeHue AHEBHOr0 BpeMEHU
CyTOK, TO €CTb CMeHa C Ho4Horo nmbo
npasgHNYHOrO BPEMEHM Ha AHEBHOE

! Jlornyeckoe «He» !C5 — nHBEPTMPOBaHHbIV curHan co Bxoga C5

1= He paBHO in-t[[5]'="HET OATYMKA” — B napameTpe in-t
3anMcaHo 3HaveHune, oOTnmM4Hoe ot  «HET
OATUUKA»

Il INornyeckoe «UNMU» ABapus gatumka Tob || Toton — ycnoBue Gynet

WCTUHHO Npu aBapun OaT4yuKka OﬁpaTHOVI BOAbI
nnu TeMnepaTypbl B KOHTYpe OTONNIEHNA

€ 3HaK NpuHaanNexHocTn t € Houb — ycrnosue 6yAeT UCTUHHO B HOYHOE
BpPeMsi CyTOK N16o B Npas3aHUYHbIe AHU
& TNorunyeckoe «U» (C1)&(C5) — BkntoyeH AuckpeTHbIi gaTunk C1 un

BKITKOYEH AMCKPETHbIN gaTynk C5




Ucnon b3yeMbleé TepPMUHbI

MCﬂOﬂbSyeMble TePMUHDbI

AHanoroBoe BbIXOQHOE YCTPOWCTBO — LdpO-aHarnoroBblii npeobpasoBaTernb, NO3BONAOLLMIA
opMMpOoBaThL aHANOroOBbIA CUrHAM TOKa UMW HaMpPsKEHUSI.

BbixogHOe yCTPOMCTBO — MporpaMMHo-annapaTtHblii Mogy b, CRyXalliuii Ans BblAayn O4HOro
ynpaBnsitoLLero curHana.

[nckpeTHOe BbIXOAHOE YCTPOWCTBO — 3MEKTPOMarHWTHOE pere, TpaH3WCTopHas onrtonapa,
ONTOCYMUCTOP — WCMOMb3yeTCs [Ans ynpaBneHus (BKMIOYEHUS/BBLIKIIOYEHNS) Harpy3kod nunbo
HenocpeacTBeHHO, NMGo 4vepe3 Goree MOLLHbIE YNpaBrsilOWME 3NIEMEHTLI, TAKME Kak NyckaTenw,
TBEpAOTENbHbIE pene, TMPUCTOPbI UM CUMUCTOPSI.

McnonHuUTenbHbIN MeXaHU3M — BHELLHEE YCTPOWCTBO, (PYHKLMOHUPYOLLEE Nof ynpaBrneHueM
npubopa.

UcnonHutenbHbIN MeXaHU3M 2-X NMO3ULMOHHbLIN — UCTONMHUTENbHbLIA MEXaHU3M, MMeLniA
nBa nonoxeHusti: «BKJT» n «BbIKI».

UcnonHutenbHbIN MexaHM3M 3-X NO3ULMOHHbIN (3aABWXKA) — UCMONHUTENbHBIA MEXAHU3M,
ynpaBnsieMbll TPEMS TUMAMU CUrHANOoB: «BonbLuey / «MeHbLUE» / «BbIKM.».

Uma napametrpa — Habop CYMBONOB, OAHO3HAYHO OMPEAENsOLMIA AOCTYN K napameTpy B
npubope.

Wmsa napametpa B npotokone OBEH — Habop cumBonoB (He Gonee 4-x cMBOMOB 1 He bonee
4-x TO4Yek), BMeCTe C WHAEKCOM O[HO3HA4yHO OMpedensiowmn AOCTyn K napameTpy npu
ocyLLecTBNeHNM cBsA3u ¢ npubopom no npotokony OBEH.

MHaekc napameTpa — YUMCNOBOE 3HA4YEHWe, OTNnYaroLLee napaMmeTpbl OAHOTUMHBIX 3EMEHTOB C
O[VHaKOBbIMW UMEHAMMW.

KoHdurypaumsa — COBOKyNMHOCTb 3HAYEHMI BCEX MapamMeTpoB, onpeaensiowmx paboTy npubopa.

MapameTpbl onepaTMBHbIE — [aHHble O TEKyLLeM COCTOSHWM npubopa un npouecce paboTbl
(perynupoBaHusi 1 MoHuTOpuHra) npubopa. B onepaTuBHbIX MapameTpax MOryT nepenaBaTbCs
3HaYeHusl, UBMEPEHHbIE AaT4MKaMK1, 3HAYEHUSI MOLLHOCTM C PErynsiTopoB, COCTOSIHUSI O6EKTOB U T.4.
OnepaTtuBHbIE NapaMeTpbl MOTyT CUYMTLIBATLCS U perucTpupoBaThest Ha MK nnu Ha gpyrux npubopax,
coenHeHHbIX B ceTb RS-485 nnu RS-232 Bmecte ¢ TPM232M.

MapameTpbl KOHUrypaumMoHHble — MapameTpbl, onpeensowme KoHdurypaumio npubopa,
3Ha4yeHus1 KOTOPbIM MOfib30BaTeENb NpUCBaMBaeT C MOMOLLbO Mporpammbl-koHUrypaTopa wnm c
nepegHen naHenu. B KoHdUrypaumnoHHbIX napameTpax HacTpauBaeTcs CTpykTypa npubopa, paborta
BXOOOB W BbIXOAOB Mpubopa, HacTpovku perynsitopoB U T1.4. KoHdwurypaumoHHble napameTpbl
COXPaHsIloTCA B 3HEProHe3aBMCUMON NamsaTn npubopa.

MapameTpbl ceTeBble — creuManbHblie KOH(UIypaunoHHble MapamMeTpbl, onpedensiolme
paboTy npubopa B ceTn RS-485.

YcTaBKa — 3afaHHbIN YpOBEHb MoAdepXaHusa B mnpouecce paboTbl npubopa M3MepeHHOW unm
BbIYMCIIEHHON BENUYMHBI.

®dopmaT AaHHbIX — TN 3Ha4yeHWin napameTpoB. PasnuuaioT cnegyowme dopmaTbl: Lenoe
4YKCO, YMCIIO C NNaBatoLLen TOYKOM U Ap.



1 HasHauyeHue npubopa

1 HasHa4veHue npubopa

1.1 TPM232M npepgHa3HayeH AN MOCTPOEHVS CUCTEM YMpaBfieHWs OTOMMIEHNEM U TOPSHUM
BOAOCHabxeHneM.
1.2 Mpubop TPM232M BbINOMNHSAET cneaytoLme yHKLUN:
N3MepeHue, KOHTPOIb U PerynmpoBaHMe OCHOBHbIX MapaMeTpOB:
—  TeMmnepaTypbl BOAbI B KOHTYPE;
—  TemnepaTypbl NPSIMON BOAb;
—  TeMmnepaTypbl obpaTHOM BOAbI;
—  U3MepeHue OOMOSHUTENbHBIX (U3NYECKMX NapaMeTpOB:
—  TeMmrnepaTypbl HAPY>XHOrO BO3AyXa;
—  [aBIEeHNs B KOHTYpE;

—  MpU UCMOMb30BaHUN B KAYeCTBE KOHTpornepa Ansi ABYXKOHTYPHbLIX CUCTEM (COBMECTHO C
mogyrnem pacwmpexust MP1):

—  U3MepeHM1e, KOHTPOMb U PErynMpoBaHME OCHOBHbLIX NapaMeTpoB:

—  TeMmnepaTypbl BOAbl B KOHTYpe 1 1 KOHTYpe 2;
—  TeMmnepaTypbl NPSIMON BOAbI;
—  TeMmnepaTypbl 06paTHOM BOAbl B KOHTYpe 1 1 KOHTYpe 2;

—  U3MepeHue JOMOSHUTENbHBIX (U3NYECKMX NapaMeTPOB:

—  TeMmnepaTypbl HAPY>XHOrO BO3AYXa;
—  [aBneHus B KOHType 1 1 B KOHTYype 2;

—  u3MepeHue U3MYECKUX NapaMeTpoB OOBLEKTa, KOHTPONUPYEMbIX BXOAHLIMU MEPBUYHBIMU
npeobpasoBaTensiMy C y4eTOM HenuHenHocTn nx HCX;

—  [OuarHocTvka aBapWiHbIX CUTyauui: npu  OBHapYXEHUU HEUCNPaBHOCTM MEPBUYHBIX
npeobpasoBaTteneil, NPy NPEBbILEHNN aBaPUHLIX MOPOroB MM MOSIBIIEHUM CUTHANOB Ha
OWCKPETHbIX BXOAax C OTobpaxeHuem ux npuuuHbl Ha XKW 1 BbiBOOAOM aBapuitHOro
curHana Ha BHELLHIOK CUrHanusaumio;

—  undpoBasi hunbTpaLns USMepPEHHbIX NapaMeTPOB OT NMPOMBILLMEHHBIX UMMNYNbCHbIX NMOMEX;

—  oTobpaxeHue pesynbTaToB u3mepeHuin Ha XKW n nepegaya ux B cetn RS-232 n RS-485;

—  ¢hopmupoBaHMe KOMaHAbl PYYHOrO YNPaBMEHWS WCMOSHUTENbHBIMKM MexaHu3Mamn 1
yCTpOWCTBaMM C KnaBuaTtypbl npudopa;

— nepepaya no 3anpocy c¢ MK uHdopmauum 0 3HaYeHWSX KOHTPONMpYyeMmblX AaTyvkamu
BENMUYMH U YCTaHOBIEHHbIX paboymx napameTpax, a Takke npuem oT MK gaHHbIX Ha
M3MeHeHve 3Tux napameTpoB no cetn RS-485 n RS-232;

—  coXxpaHeHue 3afaHHbIX NPorpaMMmMpyeMbiX NapamMeTpoB B SHEPrOHE3aBNCUMON NamsTu Npu
OTKIHOYEHWUWN HAMNPSPKEHUSI MUTAHUS;

—  3afjaHue 3HayeHui nporpaMMupyemMbix paboumx napameTpoB C MOMOLLBbH BCTPOEHHOW
KnaBuaTypbl ynpasnenus, a Tawke ot K no cetn RS-485 n RS-232;

—  nopaepxka npoTtokonoB obmeHa: OBEH, ModBus-RTU n ModBus-ASCIl;

—  oTobGpaxeHue pe3ynbTaToB U3MepeHuii Ha BCTpoeHHoM XKKU;

—  opMMpOBaHWE CUrHaNoB YNpaBfieHUst BHELUHUMW WCTOSNHUTENbHLIMU MeXaHu3mMamu u
yctporictBamu: K3P KOHTypoB, pabouMmm Hacocamu B KOHTypax, Hacocamu noanuTku
KOHTYpOB (BO3MOXHO YyrpaBrnieHne Hacocamu XBC pans koHTypa 2), ycTporcTBamu
aBapUNHON cUrHanusaumm.



2 TexHuyeckue XapaKTepUCTUKU U ycrioBusa 3Kcnnyatauum

2 TexHUYeCcKue XapaKTepuCTUKU N YCIOBUA IKCNsyaTauum

2.1 TexHMYecKne xapaKTepuUCTUKKU Npubopa

OCHOBHbIE TEXHUYECKME XapaKTepncTukM npubopa TPM232M npuegeHbl B Tabnvuax 2.1-2.4.

Ta6bnuua 2.1 — O6wWwMe xapaKTepUCTUKU

HanmeHoBaHue

3Ha4yeHune

HanpsikeHue nutaHus, B:
NOCTOSIHHOTO TOKa

nepemeHHoro Toka (47...63 'u)

o1 150 pgo 300 (HomuHanbHoe
220)

ot 90 8o 264 (HOMMHanbHoe
110/220)

MoTpebnsiemasn MOLIHOCTb, He Gonee:

05 NOCTOSAHHOIO TOoKa, BT 12
ONs nepemMeHHoro Toka, BA 18
MapameTpbl BCTPOEHHOrO BTOPUYHOIO UCTOYHUKA NUTaHNS
BbIXOAHOE HanpsbkeHue, B 24+3
TOK, MA, He Bonee 180
AHanoroBble BXxoabl
Konnyectso 8
Bpewmsi onpoca BxoaoB:
Bxoga Temnepatypbl [BC, cek, cpegHee 0,8
OCTanbHbIX BXOAO0B, CEK, cpeaHee 10,5
MNpepen gonyckaemol OCHOBHOW NPUBEOEHHOW MOrpeLuHoCTy
npu U3MepeHum:
T, % +0,5
TC ¥ yHUMUMPOBaAHHBIMM CUrHANaAMM MNOCTOSIHHOMO
HanpskeHus n Toka, % +0,25
[vckpeTHble BXoAbl
Konuuectro 2 8
YpoBeHb curHana, CooTBETCTBYIOLLMIA FTIOTMYECKOM eauHuLe Ha 12...36
Bxoge, B
ToK nornyeckon eauHnLbl, He 6onee, MA 15
YpoBeHb curHana, COOTBETCTBYHOLLMIA MOMMYECKOMY HYMHO Ha 0...4

Bxoge, B

Mogkntodyaemble BXOAHbIE YCTPOMCTBA

[aTymkn TMna «Cyxon KOHTaKT»,
KOMMYTaLMOHHbIe YCTPOWCTBA
(KOHTaKTbl pene, KHOMOK U T.4.)

Bbixoabl (AUcKpeTHbIe U aHanorosble BY)

Konnyecteo BY

6 (5 — c BO3MOXHOCTbBIO YCTAHOBKM

LIAM)
Tunbl BY cM. Tabnuuy 2.4
BCTpOEHHbIN BTOPUYHbLINA UCTOYHUK NUTAHUSA
Hanpsixenue, B 24 +3
MakcrMmanbHO JONYCTUMBIV TOK Harpysku, MA 180




2 TexHuyeckue XapakTepucTUKu U ycrnoBusa aKkcnnyataumm

MpoponxeHue Tabnuubl 2.1

HanmeHoBaHue | 3Ha4yeHue

UHTepderic cBAsm

Tun RS-485; RS-232

Pexvm paboTbl Slave

CkopocTb nepefayn gaHHbIx, 6ut/c RS-485 2400, 4800, 9600, 14400, 19200,

28800, 38400, 57600, 115200

RS-232 115200

Twvn kopnyca DIN12M

abapuTHble pa3mepbl npubopa, MM (157x86x58)+1

CreneHb 3aWwuThbl KOpnyca (Co CTOPOHbI NTMLIEBON NaHenm) IP20

Macca npu6opa, kr, He 6onee 0,5

CpefiHuii cpok cny6bl, net 8

MpumeyaHus

1  [ononHuTenbHas  MOrpelHocTb  npubopa, Bbl3BaHHAs  M3MEHEeHWeM  Temneparypbl

OKpYXKaloLLero Bo3ayxa, He MpeBblIlaeT MOMOBMHbI OCHOBHOW MPUBEAEHHOW MOTPELLHOCTM Ha
kaxable 10 rpagycoB U3MEHeHUs TeMnepaTypbl OKpYXXatoLLero Bo3agyxa.

2 KonunyecTBO AOMCKPETHbIX BXOAOB, UCMOMb3yeMbiX B AaHHOW Moaudukaumu, cocTtaBnsieT 5
(anckpeTtHble Bxoabl 4...8). Mcnonb3oBaHWe ocTanbHbIX AMCKPeTHbIX BxoaoB (1..3) He
npegycMOTPEHO AaHHON MoandUKaLmen.

3 [OwuckpeTHble Bxoabl 1...4 1 5...8, COOTBETCTBEHHO, cOeAMHEHbI B Npubope no cxeme «O6LWui
MUHYC».

Ta6bnuua 2.2 — Ucnonb3yemMble Ha BXOAe CUMrHarnbl MOCTOSHHOIO TOKa U HanpsHkeHUs
Mpepenbi
c OnanazoH 3HavyeHue egnHULbI .qonchaeMPﬁ
WrHan gatyvka o MnagLero OCHOBHOW
u3MepeHui, % paspsga, % npuBegeHHOMN
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 -

HanpsbkeHns 0...1 B 0...100 0,1

Pe3ncTuBHbIEe AaTYMKK

pe3ncTuBHbIl (40...900 Om) 40...900 0,1 +0.25

pe3nctuBHbin (0,04...2 kOm) 40...2000 0,1 -
Ta6bnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe NpeoGpa3oBaTenu (AaTYnKkm)

3HaveHune Mpepent! .
YcnoBHoe 0603Ha4YeHue ﬂuanasol-! eAVHULbI Aonyckaemou
HCX npeo6pa3soBanHus "3Me‘P§H""’ MnagLero OCHOBHOM
° npuBeAeHHOM

paspsiga, °C

norpewHocTn, %

Tepmonpeobpa3zoBartenu conpotusneHus no ACTY NOCT 6651-94

Pt 50 (=0,00385 °C™?) —200...+750 0,1
50 N (0:=0,00391 °CY) —200...+750 0,1
4 +0,25
Cu 50 (2=0,00426 °C™) —50...+200 0,1
50 M (0=0,00428 °C™) —190...+200 0,1




2 TexHuyeckue XapaKTepUCTUKU U ycrioBusa 3Kcnnyatauum

OKOHYaHue Tabnuubi 2.3

Mpepenbi
OwvanasoH 3uauenve [onyckaemomn
YcnoBHoe 0603Ha4eHue o eAVHULbI o
HCX npeo6pazoBaHus "3Me‘PCeH""’ Mnagwero OCHOBHOW
o npuBeaeHHoOn
paspsaa, °C norpewHocTH, %
Pt 100 (0=0,00385 °C™) —200...+750 0,1
100 N (2=0,00391 °C™) —200...+750 0,1
Cu 100 (0=0,00426 °C™) —50...+200 0,1
100 M (0:=0,00428 °C™?) —190...+200 0,1
Pt 500 (0=0,00385 °C™) —200...+650 0,1 +0,25
500 M (2=0,00391 °C™) —200...+650 0,1
Pt 1000 (¢:=0,00385 °C™) —200...+650 0,1
1000 M (0=0,00391 °C™) —200...+650 0,1
1000 H (=0,00617 °C™ -60...+180 0,1
TepMoanekTpuyeckue npeobpasosatenu no ACTY 2837
TXK (L) —200...+800 0,1 105
TXA (K) —200...+1300 0,1 s

MpumeyaHus

1 o — TemnepaTypHbii KO3MMULMEHT TepMOMETpa COMPOTMBIEHWUS — OTHOLUEHWE Pas3HULbl
COMpPOTUBMEHWUN AaTynka, n3mMepeHHbIX npu TemnepaTtypax 100 u 0 °C, K ero ConpoTUBIIEHWIO,
namepeHHomy npu 0 °C  (Ro), AeneHHoe Ha 100 °C u okpyrnmeHHoe A0 NSTOro 3Haka rocre
3anaTow.

2 3HaveHvie eaMHMLUbLI MNajLero paspsaa 3aBMCUT OT HAaCTPOWKK npubopa.

3 [Ans paboTbl C KOHTPONIEpoM MOryT ObiTb WCMOMb30BaHbl TOMbKO W30MMPOBAHHbIE
TEepMOo3neKkTpuyeckme npeobpasosBaTenu ¢ He3aseMneHHbIM1 paboyrMmn cnasmu.

Ta6bnuua 2.4 — BbixogHble ycTpoucTBa

O6o3HayeHue
HanmeHoBaHue AnekTpuyeckme xapakTepUuCcTUKu
npu 3akase
P Pene anekrtpomarHuTHoe 4A npn Hanpskeny He Gonee
220B 50y ncos 9 >04
K OnTonapa TpaH3ncTopHas 400 MA npu HanpsXeHUn
n—p—n Tuna He Gonee 60 B nocTosiHHOrO TOkKa
C OnTonapa cMMUCTOpHas 50 MA npu HanpsbxeHun go 300 B (B
UMMYSNbCHOM peXuMe Npu tyyn <5 Mc 1
vyactote 100 Ny —go 1 A)
n LIAMN «napameTp - Tok 4...20 MA» Hanps»keHue nutanus 15...32 B,
Harpy3ka 0...900 Om
y LIAIM «napameTp - HanpsikeHne MuTaHve ocyliecTBnsieTcs oT
0...10 B» BCTPOEHHOr0 UCTOYHMKA NuTaHus 24 B,
Harpyska 6onee 2000 Om
T Bbixog Ans ynpaBneHns BHELLHUM BbixogHoe HanpsbkeHve 4...6 B
TBEPAOTENbHbLIM pene MakcumanbHbIn BbixogHoW Tok 50 MA

Mpumeyvanmne — [ns BbixogoB U 1 Y npegen gonyckaemow OCHOBHOW MpUBEAEHHOW MOrpeLuHOCTH
paseH 0,5 %, npeden [OMOMHWUTENbHOW MOrPELUHOCTH, BbI3BAHHON W3MEHEHMeM TemnepaTypbl
oKpyxatowlero Bo3sgyxa, coctasnsetr 0,5 npegena [onyckaemMonW OCHOBHOW NpUBEAEHHON
MOrpeLLUHoCTy.




2 TexHuyeckue XapakTepucTUKu U ycrnoBusa aKkcnnyataumm

2.2 YcnoBwusa aKkcnnyatauum npuéopa

Mpnbop akcnnyaTnpyeTcsa Npu credyoLmX YCIoBUSX:

—  3aKpbITble B3pbiBOGe3onacHble noMelleHusi 6e3 arpeccuBHbIX NapoB 1 ra3os;

—  TemnepaTtypa OKpyxatoLiero Bosgyxa oT muHyc 10 go +55 °C;

—  BEpXHWI nMpefen oTHoCUTENbHOW BriaxkHocTu Bodgyxa: 80 % npu +25 °C  un 6onee HU3KMX
Temnepartypax 6e3 koHaeHcaumn Bnarv;

—  atmocdepHoe aaenexuve ot 84 go 106,7 klMa.

Mo ycToMyMBOCTM K KNMMAaTUMYECKUM BO3AEWCTBUSIM MpW 3Kchnyataumu npubop TPM232M
cooTBeTCTBYeT rpynne ncnonHeHns B4 no FOCT 12997-84.

Mo ycTOMYMBOCTM K MeXaHW4eCKMM BO3LEWCTBUAM Npu 3SKchnyataumm npubop TPM232M
cooTBeTcTBYET rpynne ncnonHeHns N2 no FOCT 12997-84.

MpuBop no nomexoycTonynBocTu cooTBeTcTBYET TpebosaHuam OCTY CISPR 24.

YpoBeHb papuonomex, co3gaBaemMbli nNpubopoM npu  paboTe, He MpeBbIAeT HOpM,
npeaycmoTperHbix B ACTY CISPR 22 ans o6opyaoBaHus knacca b.
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3 YcTtpowncTBo 1 paboTta npubopa

3 YcTpowncTBo n pabota npubopa
3.1 KoHcTpykuus npubopa

Mpu6op TPM232M usrotaBnuBaeTcss B cCGOPHOM MracTMaccoBOM Koprnyce, npeaHasHauyeHHOM
ans kpenneHus Ha DIN-peniky. FabapuTHbin YepTex npubopa npuseaeH B [MNpunoxexun A.

Ha pucyHke 3.1 npegctaBneH npubop TPM232M, npuBefeHbl pasbeMHble COEAVHEHWS,
3MeMeHTbl MHAUKALWKU 1 ynpasneHust npnbopom.

- m (e

x m(=

UnEN
bite
AR R A

= A
4 - . .
Broon 248 B B RS-232 oo
2 [ M E XN ]
l [ofolo] [o]ofole] [e]o]o]
rac
&
OBEH TPM232M o
| 000000
LR LIR30 < O ]
MP1 RS485 K
Wxviag Comm1C1-C2C-CACS-G5-CT- B Gz b

PR GEEEEREREEE® @@@@@@@@@@@@)}/
] 2 345 67 B9 oWN IR R R R R E]

Cem Buowal - Beoyi? Beond Buoopd By 1 Buon? Bl Baopd
g & —{ : TR 2 i 3 i

1 2 31 3 31 2 3

PucyHok 3.1 — NMpu6op TPM232M: kneMMHUKN, INeMeHTbI MHAMKaALUN U yNpaBneHus
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3 YcTtpowncTBo 1 paboTta npubopa

Kopnyc npubopa wumeeT cTyneH4yaTyio TpexypoBHeByl dopmy. Ha nuueBoi (nepenHeit)
NMockocT koprnyca (noBepxHocTb E) pacnonoxeHbl anemMeHTbl WHAMKAUMM U yNpaBneHus, Ha
3aHell MOBEPXHOCTU KOpryca pacriofioXeHbl 3allenku kpenneHus npubopa Ha DIN-peiike. Ha
BEPXHUX U HWKHUX CTYNMEHYaTbIX MOBEPXHOCTAX KOpMyca paunoHansHO (YA0oOHO ANs Nonb3oBaHWUs)
pa3mMeLleHbl pa3beMHble COeVMHEHUsI KOHTPOIIepa, Yepes3 KOTopble OCYLLECTBSAETCS NOAKMoYeHne
BCEX BHELLHMX CBA3EW.

I'Ipumeqal-wle - OTKprBaTb Kopnyc Ans noaknioYeHnsa BHELWHNX CBSA3en He TpeGyeTCﬂ.

Ha cTyneH4aTbIX NOBepXHOCTSIX KOpryca pacrnonaratoTcs:
—  MOBepXHoCTb A:
—  nopT uHTepdenica RS-232, npeaHasHayeHHbIN Anst peanv3auun cessu npudopa ¢ MK nuéo c
naHernbto onepatopa, Hanpumep, CMWU1 paspabotkn OO0 «BO OBEH». MNMogkntoyeHune k aTomy
nopty ocyuwiectensetcs kabernem «Kabenb KC2», He BXOASAWMM B KOMMIEKT MOCTaBKUA M
npvobpeTaemMbiM OTAENbHO (MM U3rOTaBMMBAEMOM MOMb30BATENEM CaMOCTOSATENbHO B
COOTBETCTBUM CO CXemol kabens, npueendeHHou B [lpunoxeHun [). Ona noaxnouveHust
KOHTpOIrepa K NaHenu oriepatopa UCMNonb3yrTest kabenu, pekoMeHayeMble B JOKYMEHTaLMU Ha
KOHKPETHY!IO MaHerb;
—  KNeMMbl BCTPOEHHOTO UCTOYHMKA NUTaHns 24 B (BbIXOOHOE HanpshkeHre), KOTOPbIN MOXET ObITb
MCMOMb30BaH ANS NUTaHUS aKTUBHbIX aHANoroBbIX AaTYMKOB, AUCKPETHBIX BXOAOB, aHanoroBbixX
BbIXOZO0B TUMa «W»;
—  KNeMMHble KONOoAKM Ans NOACOEAUHEHUS ABYX BbIXOO0B M YEThIPEX aHaroroBbIX BXOAOB;
—  noBepxHocCTb B:
—  KnemmHasi konogka DBGU, npegHasHaueHHasi Onsi OOHOBMEHWS MPOLUMBKM KOHTpornepa. K
KIMEMMHOW Kornopke MoAcoedMHSIETCS nepexogHas nnata Ans nogknoyeHus kabens «Kabenb
KC1» nnu «Kabenb KC2». Cxembl kabenen npvBeneHsb! B [MNpunoxerumn [;
—  noBepxHocTb K:
- KrnemMMHasi koriofka Ansi nogcoeavHeHus kabens cesav no uHtepdpeiicy RS-485;
—  KIEMMHbIE KOSOAKN BOCbMW AVCKPETHBIX AATYMKOB (BXOZOB);
—  KIeMMHas Korofka kabens cBs3vM Anst nogkroyeHus npubopa MP1 (cxema nopkmoyveHvs
npviBeaeHa B MNMpunoxenun b);
—  noBepxHocTb M:
—  KINEMMHbIE KOMOAKWN AN NOACOEAMHEHMS Lienei NUTaHus (CeTH), YeTbIPEX BbIXOLOB U YETbIPEX
aHaroroBbIX BXOLOB;
- nosepxHoctu B, I, U, I:
—  BMHTOBbIE KPEMEXHbBIE 3IEMEHTbI (PUKCALIMN YCTAHOBIIEHHbBIX KNEMM.

Ha nuueBon nnockoctu (noBepxHocTb E) pacnonararorcsa: XKW n kHomku ynpaBneHus
paboToi npubopa.

[ByxcTpouHbIi 16-pa3pagHbii (2x16) XKW npepHasHayeH ans otobpaxkeHus uudposowt u
ByKBEHHOW (3HaKWM PyCCKOro M NaTMHCKOro andasnToB) MHAOPMaLIMK.

Ha wHgvkaTope oTobpaatoTes:

—  VH(OPMAaLMOHHbIE 3KpaHbl PEXXUMOB B paboyem CoCcTosiHUM (CM. M. 4);

—  MeHI0 KOHPUrypupoBaHUs B pexvime KOH(UNypupoBaHUs;

—  MYHKTbl OTNaA0YHOIO MEHIO B OTNaA04YHOM COCTOSIHUN.

NHavkaTop vMeeT NOACBETKY NULEBON naHenu, VismeHeHue ApKOCTM MOACBETKM 3aAaeTcs B
napametpe  «KoHdurypauusa\Oon.nap-pbi\dpk.noacB.XKKU»,  koHTpacTHocTb  M306paxeHus
perynupyeTcs ¢ noMmolubto napameTtpa «Kondurypaumsa\don.nap-pbl\KoHTpacT XKKU».

B npubop BCTpoeHa knaBuaTypa C LUECTbIO KHOMKamu. [Mpy HaxaTuyu KHOMOK 3BYYMT CUrHan
(nogTBEpPXAEHNE), KOTOPbIN MOXHO BBIKIIOYATE C  MOMOLLBIO MpOrpaMmMmMpyeMoro napametpa
«KoHdourypaumsa\[on.nap-pbi\3ByK KHONOK».

HasHaueHve KHOMOK, HaxoAsALLMXCS Ha NepeaHel naHenu npubopa, npeacTasneHo B Tabnuue 3.1.

MNpumevanne — B Tabnuue npenctaBneHo 6a3o0Boe Ha3HaYeHWe KHOMOK — KOHTpornnepa.
Mcrnonb3yemble B pasnunyHbIX PexmMMax KOMOWHaLMy KHOMOK MpuBEAEHbl MpU OMMCaHUM KOHKPETHBIX
PEXMMOB (PYHKLMOHMPOBaHUSA Npubopa.
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3 YcTtpowncTBo 1 paboTta npubopa

Ta6nuua 3.1 — HazHayeHne KHONOK

q)yHKLIVIOHaﬂbHOG Ha3Ha4YeHue

KHonku CocTosiHue CocTtosiHue CocTtosiHue
PyHKLIMOHMpPOBaHUs KOH(UrypnpoBaHus peAakTUpoBaHUs
nporpamMmbil npubopa 3Ha4YeHUs napameTtpa
@ @ Mepexoq mexay Mepexon Mexay BeTkamu, | MiameHeHve 3HadeHune
, 3KpaHamu napameTpamu napametpa
3anyck/ocTaHoB
KOHTypa B paboTty
% (nponon»(lATeanoe
= HaxaTtune ~2 c)
MpepbiBaHne AHP Ha
aBTOMaTUYECKOWN CTaaun
Mepexop, B | — MMepexop k | 3anuce B namsTb
KoHdurypaumoHHbIn MnafleMy YpOBHK | U3MEHEHHbIX  MNomnb3oBa-
pexuMm: BxoA B rnaBHOE BJIOXXKEHHOCTW. Tenem 3HaYeHun
Coon MEHI0 TPM232M - Mepexon B pexum | NapameTpos
) (npopomxutensHoe peaakTMpoBaHus (NpogomxuTensHoe
HaxaTtune ~2 c) napameTpos HaxaTtue ~2 c)
(npopomxutensHoe
HaxaTtue ~2 c)
MpyHyaUTENbHBIN - Mepexon Ha Gonee | lMNepexon 13  pexuma
BbIXO[, "3 py4Hou cTapwuii  ypoBeHb | PepaktuposaHus B
ctagum AHP BITOXXEHHOCTW. KoHdpurypaumoHHbIi
— — BbIXO,EI, M3 pexuma pexnm 6e3 COXpaHeHua
L) KOH(bVII’ypVIpOBaHMH 3Ha4YeHua napameTpa
B rnaBHoe MeHio
TPM232M
(npopomkutensHoe

HaxaTtue ~2 ¢)

-  WN3meHeHne
NoroXeHus Kypcopa.

—  MNepexon K
OOMNOMHUTENBHOMY
OKHY penakTupo-
BaHMA W BO3BpaT
npy  pegakTupoBa-
HUW COCTaBHbIX
napameTpoB.
Ecnn poctyn K
napameTpy TpebyeT
BBOJa Mapons, TO
Ha)kaTue KHOMOK

noATBEPXOAET BBOA
naponsi

C6poc aBapum HacocoB

MepeknioyeHe  mexay
aKpaHaMu  MHAMKaLUK
KOHTypa OTOMNMeHus wu
BC

EASIS)

Mepesarpyska npubopa
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3 YcTtpowncTBo 1 paboTta npubopa

OKOHuYaHue Tabnuubl 3.1

®PyHKLMOHanNbHOe Ha3HavyeHue
KHonku CocTosiHue CocTosiHue CocTosiHue
hyHKLIMOHNpPOBaHUs KOHbUrypupoBaHus peAakTMpoBaHus
nporpammbi npubopa 3HaYeHUsi napameTpa
@+@+@ Mepexop B OTnago4Hoe cocTosHne
Mepexop Ha kpaH BbIGopa

—~ rOTOBOW CXEMbI
) (npopomxkutensHoe

HaxaTue, 0o 5 c)

TPM232M ocHalleH BCTPOEHHbIMM Yacamy pearnibHOro BPEMEHW, MUTaHME  KOTOPbIX
OCYLLECTBNAETCA OT aBTOHOMHOIO UCTOYHMKA NMUTaHUS.

3.2 CTpyKTypHas cxema
CTpykTypHas cxema npubopa npeacraBneHa Ha pucyHke 3.2.

TPM232M [ amanya |J_| Xk
A1 ____L_ Ty pene 1 01
=
A2 I Malunta coctoanmit | —
— BX0j, 2 [__ pene 2 02
A3 | l =
A4 [ | ey
YuuBepcanbhbie | — | SR | g K UCMONHUTENbHLIM
H3MepuTenbHbie AlS l ery p g 04 MeXaHUu3ImMam
wom | 4[] R
AlG
¢ fomi} - e
pene 5/
AT | -lﬂl——: Yackl peansHoro | LANS
BpEMEHH | —~"—| |06
Al —
N T e — L J
c4 _]_. wxz S } MP1
P IMCKP. = B
=\ Bxop, 4
AvckpetHble 4 : COM{| —m=cx
Bxombl | cg =]
Computer
T JMCKD. el
) Bxof 8 | RS-485 | K ceTu RS-485

PucyHok 3.2 — CTpykTypHas cxema npubopa

NpumeyaHue — bBnoku, orpaHNYeHHbIe Ha CxeMe NYHKTUPOM, MOKa3aHbl YCMOBHO U (OYHKLMK X
BbINOMHSATCA MUKPOMNPOLECCOPOM, NporpaMMupyeMbiM Ha npeanpusatun-usrotosutene TPM232M B
COOTBETCTBUW C BapyaHTOM Moaudmkaumm npubopa.
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3 YcTtpowncTBo 1 paboTta npubopa

3.3 AHanoroBble Bxoabl

3.3.1 HasHauyeHue

K yHuBepcanbHblM aHamnoroBbiM Bxogam (koHTakTbl 12-23, 28-39, cm. pucyHok 3.1)
noaknoYarTCst NepeuYHbIe NpeobpasoBaTteny.

MepBuyHbIe NpeobpasoBaTenu (4aTyunkn) NpeobpasoBbIBalOT U3MYEckne napameTpbl 0ObekTa
B 3MeKTpMYeCcKMe BENMYMHbI, MOCTyNatLme B KOHTPONEp Ans UX AanbHenwen oo6paboTku.

B kauyecTBe BXOAHbLIX AaTYMKOB KOHTpOIepa MoryT GbiTb UCMONb30BaHbI B No6oi komBuHaLmu:

—  Tepmonpeobpa3oBaTenu CONpoTUBIEHUS;

—  Tepmonapsbl (Npeobpa3oBaTenu TepMOINEKTPUYECKME);

—  aKTuMBHble npeobpasoBaTenu C BbIXOAHLIM aHANOroBbIM CUTHaNIOM B BUAE MOCTOSIHHOMO

HanpsKeHWs! UNn Toka;

—  Pe3nCTUBHbIE OATYUKU.

BkntoyeHne nboro gatymka B CNMCOK onpoca Mpou3BOAMTCS aBTOMaTUYECKU Mocre 3afaHust
Tuna ero HCX B napameTtpe «Tun garumka {N}». [Npu yctaHoBke B napametpe «Tun gatymka {N}»
3HaveHus «HET OATYUKA» gaTumk u3 cnmcka onpoca MUCKiYaeTcs.

3.3.2 Tepmonpeo6Gpa3soBaTenu conpoTUBIIEHUA

TepmomeTpbl conpotuBrieHusi (TC) NpMMeEHSATCS ANS U3MepeHus TemnepaTypbl OKpyXatoLwen
cpefpbl B MeCTe YCTaHOBKM AaTyuka. [MpuHUmMN AeicTBUSA Takux AaTYMKOB OCHOBaH Ha CyLLeCTBOBaHUM
y psga MeTannoB BOCMPOU3BOAMMOW W CTabUMbHOW 3aBMCMMOCTU aKTUBHOTO COMPOTUMBIEHWUS OT
TemnepaTtypbl. B kayectBe matepuana ans warotornieHMss TC B MPOMBILLIIEHHOCTW Yalle BCEro
ucnonb3yetcs cneuuansHo obpaboTaHHasi MegHass WU nnaTMHOBasi npoBorioka. BbeixoaHble
napametpel TC onpegensioTcs  MX  HOMUHAlbHbIMW  CTATUMECKUMMW  XapaKTepucTukamu,
crtaHgapTusoBaHHbiMmn ACTY TOCT 6651.

OcHoBHbIMM napameTpamu HCX sBRsitoTCA: HavanbHoe conpoTuBrneHve patyvka RO,
n3vepeHHoe npu Temnepatype O0°C, TemnepaTypHbil KO3MPMPULMEHT CONPOTUBMAEHUS o,
onpeensieMblin Kak OTHOLLEHWE pasHuWLbl CONPOTUBIIEHUIA AaTymKa, U3MEePEeHHbIX Npy TemnepaTypax
100 1 0 °C, k ero conpoTtusrieHuto, namepeHHomy npu 0 °C (R0O), aeneHHoe Ha 100 °C u okpyrneHHoe
[0 NATOro 3Haka nocne 3anATon. B cBsian ¢ Tem, 4to HCX TepmonpeobpasoBaTenei conpoTUBMNEHNS
— YHKUMN HenuHelHble (ANs AaTYMKOB C MeOHOW MpOBOMIOKOW — B obractu oTpuuaTtenbHbIX
TemrepaTyp, a Af1s AaT4YMKOB C MNaTUHOBOW NMPOBOJIOKOW — BO BCEM TeMMepaTypHOM AuanasoHe), B
KOHTponnepe NpegycMoTpeHa nuHeapu3auuns pesynbTaToB U3MepPeHui.

Bo n3bexaHue BNUAHUA CONPOTMBIEHUS COEANHUTENBHBLIX NPOBOAOB Ha pe3yNbTaTbl U3MepeHus
TemrepaTtypbl, NOAKIOYEHNE AaTyuka K KOHTPOMfepy cregyeT npou3BOAMTbL MO TPEXNPOBOOHOM
cxeme. MNpu Takon cxeme K ogHoMy u3 BbiBogoB TC noaknioyaloTcs OfHOBPEMEHHO [Ba NPOBOAA,
COeAMHSIIOLLME ero C KOHTPONNepoM, a K APYroMy BbiBOAY — TPETWA CoeaMHUTENbHbIN npoBoA. Ons
MOJIHOM KOMMEHcaLUun BNUSIHUA COEAUHUTENBbHBIX NPOBOAOB Ha pe3ynbTaTbl M3MepeHuit Heobxoanmo,
4TOGbI X CONPOTUBNEHUS Bbiny paBHbI APYr APYrY.

MpumeyaHue — BoamoxHo nopkntoveHne 1000-oMHbix TC Takke Mo ABYXNPOBOAHOW CXeme
(Hanpumep, € LEeNbo UCMONb30BaHUS YXKe UMEKLLUXCA Ha 0ObeKTe NuHUIA cBasu). OgHako npy 3ToM
OTCYTCTBYET KOMMEHCAUMS COMPOTMBMNEHUS COEOMHUTENbHbIX MPOBOAOB W MO3TOMY MOXET
HabnlogaTbCcs HekoTopas 3aBUCKMMOCTbL NoKa3aHui npubopa oT konebaHuin TemnepaTypbl NPOBOAOB.
Mpy wncnonb3oBaHUM [ABYXNPOBOOHOW CXeMbl MpW MNOAroToBKe npubopa Kk paboTe BbLINOMHSAKTCA
OencTBus, ykadaHHble B MpunoxeHumn XK.

CxeMbl NOJKIMHOYEHNS K KOHTpONepy aHanoroBbixX 4aT4NKOB NpuBeeHbl B MpunoxeHun B.

3.3.3 TepmoanekTpuyeckue npeo6pasoBatenu (Tepmonapbl)

TepmoanekTpuyeckme npeobpasoBaTenu (TepMonapbl), Takke MPUMEHSIOTCH AN U3MEpPEHUst
TemnepaTtypbl. Tepmonapbl, B OTNNYMe OT TEPMOMETPOB COMPOTMBIEHWS, 0b6nagaloT MeHbLMMM
rabapmMTamy 4yBCTBMTENLHOIO 3M1EMEHTa W, Kak CneAcTBUe, MeHbLUel TernnoeMKOCTbio U 6onbLIvm
ObICTPOAENCTBMEM, a Takke WMeloT Oonee LIMPOKMA [uanas3oH u3MepsieMblx Temnepatyp. Wx

15



3 YcTtpowncTBo 1 paboTta npubopa

ucnonb3oBaHne orpaHudMBaeTcs Gornee HW3KOW TOYHOCTBIO U3MepeHusi, Bomnbluei CTOMMOCTbIO,
HeobXOANMOCTbIO noaKIoYeHns K npunbopy c ncnonb3oBaHuem cneumanbHbIX
TEPMOKOMMNEHCALIMOHHBIX MPOBOAOB, HU3KOW MakCMMaribHO AOMYyCTUMOW AMWHON MOAKMIOYEHUs, a
TaKKe HU3KOW MOMEXO3ALUMLLEHHOCTBIO NIMHWIA CBA3M AATYUK - Npubop.

MpuHumn gencteus Tl ocHoBaH Ha adbdpekTe 3eebeka, B COOTBETCTBUM C KOTOPLIM HarpeBaHue
TOYKWN COeAMHEHMsT ABYX Pa3HOPOAHbLIX MPOBOAHVKOB BbI3blBAET HA NMPOTUBOMOMOXHbLIX KOHLAX 3TON
Lenn BO3HWUKHOBEHWE 3nekTpoaBwxywen cunbl — Tepmo3C. BenuunHa tepmodOC un3HavanbHo
onpegensieTcs XMMUYECKUM COCTaBOM NPOBOAHMKOB U 3aBMCUT OT TeMnepaTypbl Harpesa.

HCX Tepmonap pasnuyHbIx TUNoB ctaHgapTusoBaHbl JCTY 2837. Tak Kak XapakTepucTuKn BCex
TI B TOW MNKN MHOW CTEMEHU ABMSATCA HENMUHENHBIMU (PYHKUMSIMU, B KOHTpONepe npeaycMoTpeHbI
CpeacTBa ANs NUHeapusauuu  MNokasaHui. Toyka COeAMHEHVS Pa3HOPOAHbLIX MPOBOAHWKOB
HasbiBaeTca pabounm cnaem TI1, a ux KOHUbl — CBOBOAHBIMW KOHL@MW UMW, UHOTAA, XONOAHBLIM
cnaem. Pabouwn cnan Tl pacnonaraetcs B MecTe, BbIOpaHHOM Ansi KOHTPONsS TemnepaTtypbl, a
cB0OOOAHbIE KOHLbI MOAKMIOYATCA K U3MepUTenbHOMY BXOAy KOHTponnepa. Ecnu nopkniodeHve
CBODOAHbLIX KOHLOB HEMOCPEACTBEHHO K KOHTaktaM TPM232M He npeacTtaBnsieTcs BO3MOXHbLIM
(Hanpumep, n3-3a UX yaaneHHoOCTW Apyr oT Apyra), To coeguHeHune Tl ¢ kOHTponnepoMm Heobxoanumo
BbINOMHATL MPW  MOMOLUM  KOMMEHCALMOHHBLIX TEePMOSMEKTPOAHbLIX NPOBOAOB MM kabenen, c
obs3atenbHbIM cobrnogeHnemM MONAPHOCTU UX BKIOYEHUHA. HeobxoaMMOCTb NMPUMEHEHUS TaKux
npoeofoB obycrnosnexHa Tem, 4yto S[JC Tepmonapbl 3aBUCUT He TOMNbKO OT TemnepaTypbl paboyero
cnasl, HO Takke W OT TemnepaTypbl ee CBODOAHbIX KOHLOB, BEMWYMHY KOTOPOW KOHTponupyeT
BCTPOEHHbIN B KOHTpornnep Aatyvk. [lpy 3TOM uCMonb3oBaHWEe TEPMO3NEKTPOAHbIX kabenen
no3BonsieT yBenuyuTb ASIMHY MPOBOAHWKOB TepMonapbl U «nepeHecTu» ee CBODOAHbIE KOHLbl K
KnemMmHuky TPM232M.

BHumanue! [na paboTbl C KOHTpONNepoM MOryT ObiTb Wcnonb3oBaHbl Tombko Tl ¢
N30NMPOBaHHLIMM 1 HEe3a3eMJSIEHHbIMM paboynMmn cnasmu, Tak Kak oTpuuaTternbHble BbliBOAbI UX
€cBOOOAHbIX KOHLIOB 00beanHeHb Mexay cobor BHyTpn TPM232M.

3.3.4 AxkTuBHbIe NpeobGpa3oBaTenu

AKkTUBHble npeobpas3oBaTenn C BbIXOOHbIM  AHANoOroBbIM  CUTHANoOM  MPUMMEHSIITCA B
COOTBETCTBUM C Ha3HaYEHVWEM fAaTyuka Ans U3MEpPeHusl pasnuyHbliX usmveckux napameTpos. B
yacTHocTu, B kavecTBe [N K3P. BbixogHbIMY cUrHanamu Takux 4aTt4mMkoB MOryT ObiTb M3MEHstoLLeecst
No NNHEHOMY 3aKOHY HanpsikeHvie, Moo TOK.

[MuTaHMe akTUBHbLIX TOKOBbIX AATYMKOB OCYLUECTBIISIETCS OT BHELUHErO MMM BCTPOEHHOro 6rioka
nutaxusa 24 +3 B.

[MopknioyeHne [aTYMKOB C BbIXOAHBIM CUTHaNom B Buae MocTosHHoro HanpsbkeHus (0...1,0 B)
MOXET OCYLUECTBNSATLCA HEMNOCPeACTBEHHO K BXOAaM KOHTponnepa, a [AaT4MKOB C BbIXOAHbLIM
CcuUrHanoM B BUAE TOKa — TONbKO MOCME YCTaHOBKW LUYHTUPYHOLLEro pesuctopa COMpOTUMBIEHMEM
100 Om (norpewHocte He 6onee 0,1 %). B kayecTBe LyHTa peKOMeHOyeTCH WCMONb3oBaTb
BbICOKOCTAOUINbHbIE PE3UCTOPbI C MWHUMAIbHBIM 3HAYEHMEM TeMMnepaTypHOro koadduumneHTa
conpoTuBneHusi, Hanpumep C2-29B.

BHumaHume! [Npu Mcnonb3oBaHUM akTUBHbLIX AaTYMKOB ClieAyeT UMETb B BUAY, YTO «MUHYCOBbIE»
BbIBOAbI UX BbIXOAHbIX curHanos B TPM232M obveanHeHsl Mexay coboi. Kpome Toro, 3anpelieHa
nofdada HanpsbkeHus, npesbiwatowero 1 B, Ha Bxog TPM232M, T.k. 3T0 MOXeT BbiBeCTU npubop un3
cTposi.

BHumaHue! Heobxogvma BHUMATENbHOCTb NpU  MOAKMKYEHUM KO Bxodam npubopa
yHUBEpCarsbHbIX TOKOBbIX BXoAHbIX curHanoB (0...5, 0...20, 4...20 mA), — T.k. npu ob6pbiBe B Lenu
LLUYHTUPYHIOLLLErO pe3ncTopa Ha KrneMmax npubopa MoXeT NosIBUTLCS CurHar, npesbiwaowmn 1 B.
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3.3.5 Pe3nctuBHbIe gaTyUKn

[atynkn pe3ancTMBHOIrO TMNa UCMonb3yloTcsa B HekoTOpbix K3P B kauecTBe Aatyvka nonoXxeHust.
B paTtumkax 9aTOro TMma B KayecTBe YyBCTBUTEMBHOrO 3feMeHTa WCMNonb3yeTcs pe3ncTop
nepeMeHHOro COMPOTUBIIEHUS], MOM3YHOK KOTOPOro MeXaHWYeCcKu CBS3aH C perynvpylollen 4acTblo
MCMONHUTENbHOIO MEXaH1U3Ma.

Takke OHM MOryT MOAKMNOYATLCA K KOHTPOMMEepy B KayecTBe 3aMynATopa pearbHbiX AaT4MKOB
TemnepaTtypbl A5 OpraHM3auuy CTeHA0B UMW OTNafoYHbIX MaKeTOB.

KoHTponnep TPM232M cnocobeH obpabaTbiBaTb CUrHarnbl AaT4MKOB PE3UCTUBHOIO TUMa ABYX
BapUaHTOB UCMONHEHUs — ¢ conpoTuBneHnemM 1o 900 Om n go 2 kOm.

BHumaHue! [na BbisBRNeHus curHana KOPOTKOro 3amMblkaHUA pe3ncTtopa Wi NpoBOOKW,
KOHTPOep cHUTaeT CUrHan Hmxe 40 Om KOPOTKUM 3aMblKaHNEM.

3.3.6 Pabora c gaTuMKkaMm pasnu4HbIX TUNOB

KoHTponnep moxeT ObiTb UCMOMNb30BaH OAHOBPEMEHHO AN paboTbl C pas3nuMyYHbIMKW TUNamu
[aTyukoB — Tepmonpeobpa3oBaTensMu COMPOTUMBMEHWS, Tepmonapamn u T.n. [lpu 3Tom
HECYLLECTBEHHO, K KaKkOMy M3 BXOLOB KOHTpornepa OyaeT NOAKIOYEH AaTYMK TOFO UMW MHOMO TWNa,
TaK Kak BCe BXOAbl KOHTpomnnepa WAEHTWYHbl M yHMBepcanbHbl. [locrne noaknioyeHus Jatynkam
npucBanBalOTCA MOPSAKOBbIE HOMepa Tex BXOAOB KOHTpoOnnepa, C KOTOPbIMU OHW COEAVHEHbI
(Bxogy 1 cootBeTcTBYeT gatyumk Ne 1, Bxogy 2 — gatuuk Ne 2 n 1.4.). Ecnu ko Bxogy gatymku He
NoaKMoYeEHbl, HeobxoanMo ycTaHoBuTb 3HadveHne «HET [OATYUKA» B nporpammupyemom
napametpe «Tun patumka NeN» («FnmaBHoe wmeHIo — KoHdmrypaums — AHanor. BXoabli»),
onpefensoLem ero Tvn (Tabnuupl 2.2, 2.3).

BHumaHue! MNpu obpbiBe coeamHuTenbHbIX NpoBoaos (TC, TI, akTUBHbIX AaTYMKOB C BbIXO4OM
4..20 MA) nnn kopoTkoM 3amblkaHum (TC, akTUMBHbBIX AaTYMKOB C BbixogoM 4..20 MA), rmobon nuHuu,
COEAMHSIIOLLEN KOHTPONIep C AaTyvMkoM, BMECTO M3MEPEeHHOro 3HadeHusi byaeT oTobpaxaTbes Kof
owmbku (cm. n. 7.2, Tabnuua 7.3).

B Tabnuue 3.2 npepcrtaBneHo pacnpegeneHne aHanoroBbix Bxogos anst TPM232M.
Ta6bnuua 3.2 — HasHayeHMe aHanoroBbIX BXOA0B

Homep OnucaHue MpumeyaHue
BXxoaa
1 [aTtuuk TemnepaTypbl pachuk yctaBkM TemnepaTypbl B KOHType OTOMMEHUS U
HapyXHoro Bo3gyxa TemnepaTypbl 06paTHON BoAbl MOXET ObiTb 3afaH OTHOCUTENLHO
2 JaTunk TemMnepaTypbi TeMnepaTypbl Hapy>XHOro Bo3ayxa NMbo NpsiMoin BoAbI.
npsiMov BoAbl
3 [atunk TemnepaTypbl Mpubop cneauT 3a HaxoxaeHWeM TemnepaTypbl 06paTHON BoAbl B
obpaTHol BoAbl KOHTYp 1 | KOHTYype 1 B 3adaHHbIX OTHOCWTENBHO rpadmka npepenax K
BblpabaTbiBaeT COOTBETCTBYIOLLME KOMaHAbl, HanpaBneHHble Ha
BO3BpaLLleHNe TemnepaTypbl 06paTHO BoAbl B 3afaHHbIe Npeaerbl, a
TaKkKe MHHOPMMPYET Nosb3oBaTensi aBapuNHOM curHanusaumuen.
4 [atunk TemnepaTypbl K atomy Bxogy nogknioyaeTcsi AaTyvK TemnepaTypbl nogayv B
nogayu B KoHType 1 KoHTYpe 1. MNokasaHusi 3TOro AaTyMka CpaBHUBAKOTCA C 3aJaHHOMN
rpacpukom «Mpacp TkoHT1»  ycTaBko nNnBo C HUKCUPOBAHHOM
ycTaBkou «3agaHve TkoHT1» (ecnu «Kon-Bo Toyek KOHT.1» = 1), ©,
B 3aBMCMMOCTU OT 3TOro, BblpabaTbiBAeTCsl CUrHasn yrpasreHust
K3P koHTypa 1.
5 [atunk TemnepaTypbl Mpnbop cneauT 3a HaxoXaeHWeM TemnepaTypbl 06paTHON BOAb! B
obpaTtHol Bofbl KOHTYP 2 | KOHType 2 B 3afaHHblX OTHOCWUTENIbHO rpadvka npeaenax wu
BblpabaTbiBaeT COOTBETCTBYIOLUME KOMaHAbl, HanpaBreHHble Ha
BO3BpalleHne TemnepaTtypbl obpaTHOM BOAbl B 3aAaHHble
npegensl, a Takke WHdopMUpyeT nonb3oBaTens asapuUAHON
curHanusaumen.
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OKoHuYaHue Tabnuubl 3.2

Homep

OnucaHue MpumeyaHue
BXoaa

6 [atuuk TemnepaTypbl K aTtomy Bxody nogknioyaetcs AaT4MK TemnepaTypbl nojaun B
noaaym B KOHType 2 KOHTYpe 2. [NokasaHusi 3Toro AaTyvka CpaBHUBAKOTCA C 3aJaHHOMN
rpacpukom «Mpacp TkOHT2»  ycTaBko NGO C HUKCUPOBAHHOM
yctaBkon «3agaHne TKoHT2»(ecnn «Kon-BO TOYeK KOHT.2» = 1), u,
B 3aBMCMMOCTU OT 3TOro, BblpabaTbiBaeTCs curHan yrnpasneHusi
K3P koHTypa 2.

7 [aTtumk gaBneHus B [lononHuTenbHbIN 2-NO3WLMOHHBIA  perynsatop, paboTarowmin Bo
KOHTYpe 1 BCEX pexumMax, oTnmyHbIX oT «OcTaHoB KOHTYP 1». [Npu 3Ha4YeHun
Ha 7 aHanoroBom Bxofe (C y4eTOM napameTpoB CABWI/HAKIIOH),
MeHblueM ycTaBku Poton 1, ©Oyger BkMYMeH BbIxog4 5
KoHTponnepa (ecnu «Mcnonb3.KoHT.2» = HeT) nubosbixon 3 (4)
moaynsa MP1 (c yyeTtom ructepesuca ensta Poton).

8 [aTtumk gaBneHus B [lononHuTenbHbIN 2-NO3WLMOHHBIA  perynsatop, paboTarowmin Bo
KOHTYpe 2 BCEX pexumax, OTnuYHbIX OT «OCTaHOB KOHTYpP2». IMpu 3Ha4YeHun
Ha 8 aHanoroBom Bxofe (C y4eTOM napameTpoB CABWI/HAKIIOH),
MeHbLUeM ycTaBku Poton 2, 6ynet BkntoveH Bbixod 5 (6) MP1 (c
yyeToM ructepesnca Lenbta PoTon). MoxeT GbiTb MCNONb30BaH,
ANs ynpaeneHus Hacocamu MoamuTku, ecnn «Vcnonb3. Hacockl
XBC» = HeT.

3.4 Undcposon dounbtp

3.41 Ons ocnabneHusi BRAWSIHUS BHELHWX WMMYMbCHbIX MOMEX Ha 3JKCrnyaTauuoHHbIe
XapaKTepucTuKu KOHTponnepa B nporpammy ero paboTbl BBeAeHa UudpoBasi unbTpaums
pe3ynbTaToB M3MepeHuin. PunbTpaumsa OCYLLEeCTBSAETCA HEe3aBUCMMO AN KaXO4oro aHarioroBoro
Bxona, 3afjaetcs napametpamu «MocT. ®unbTpa» u «Monoca dunbrpar. PunbTPauus NPOBOAMTCA
B AiBa 9Tana.

3.4.2 Ha nepBom 3tane unbTpauum un3 TeKyWMX W3MEPEHUn BXOAHbIX MapamMeTpoB
OT(UNLTPOBLIBAIOTCSH 3HAYEHWS!, UMEIOLLME SIBHO BbIPAXEHHbIE «MpOBasnbl» WNM «BbIGPOCHI». Ons
3TOro B KOHTPOISiepe OCYLLECTBMNAETCS HenpepbIBHOE BbIYMCMEHNE Pa3HOCTW MexXay pesynbTaTamu
OBYX MOCNEAHNX M3MEPEHWI OJHOr0 M TOrO >Xe BXOAHOro fnapameTpa, BbIMOSIHEHHBIX B COCEOHUX
uMKnax onpoca, U CpaBHEHWe ee C 3afaHHbIM MpefernbHbIM OTKNOoHeHWeM. Ecnu BbluncneHHas
pa3HOCTb MpeBbILaeT 3afaHHbIA Npeaen, To pesynbTaTt, Nofly4YeHHbI B NOCNeAHeM LiKIe onpoca,
CUNTaeTCs HEeAOCTOBEPHbIM, AanbHenwasi obpaboTka ero npuocTaHaBnMBaeTCd M MPOV3BOAUTCSH
NnoBTOpHOe M3MepeHue. Ecnv HedoCTOBEpPHbIN pe3ynbTaT Obin Bbi3BaH BO3AEWCTBMEM NOMEXW, TO
NMOBTOPHOE M3MepeHVe NOATBEPANT ATOT (PaKT U NOXKHOE 3HAYEHNe aHHYNMpyeTCs.

Takon anroputM 06paboTkn pesynbTaToB M3MEPEHWIn MO3BOMSET 3aluUTUTb KOHTponnep ot
BO3AENCTBUSA €AMHNYHBIX UMMYMbCHBIX M KOMMYTaLMOHHBIX NMOMEX, BO3HMKaIOLWMX Ha NPOM3BOACTBE
npu pabote cunosoro obopyaoBaHus.

BenvunHa npegenbHOro OTKMOHEHMS pe3ynbTaToB [ABYX COCEAHVX W3MepeHun 3apjaeTcs
nonb3oBatenem B napametpe «lMonoca dunbTpa{N}» (roe {N} — Homep Bxoga (1...8))
MHAVBMAYaNbHO AN KAXXA0ro AaTtvnka B eAMHULAax namepsieMblX MU (OU3NYECKUX BEMNYMH.

B obuiem criyqyae npu Beibope «[lonockl ounbTpa» cnegyet MeTb B BUAY, YTO YEM MEHbLUE ee
3afaHHOe 3HayeHue, TeM nydlle NOMeXO3alLMLLEHHOCTb aHanoroBoro Bxofda, HO Npu 3Tom (U3-3a
BO3MOXHbIX MOBTOPHbIX M3MEPEHWI) XyXe peakuusi KOHTponnepa Ha ObicTpoe dakTuyeckoe
N3MeHeHVe BXOAHOro napametpa. Bo u3bexaHue NOBTOPHbIX M3MepeHWun npu 3agaHun «llonochbl
unbTpa» crnegyeT pPyKOBOACTBOBATHCSH MaKCMManbHOM CKOPOCTbIO U3MEHEHUSI KOHTPONMpyemoro
napameTpa, a TakkKe pacCiMTaHHON MepuoaMYHOCTLIO OMpoca (MCXOAs M3 BPEMEHW ornpoca OAHOro
aHaroroBoro Bxofa, cM. Tabnuuy 2.1). MNpu Heo6xoAMMOCTM AAHHBIN PUNLTP MOXET ObITb OTKMIOYEH
ycTaHoBKoy B napameTpe «lMonoca dunbTpay 3HaveHuss «0».
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3.4.3 Ha BTOpOoM 3Tane ¢unbTpauum OCYLIECTBMSETCH CrraxuBaHve (oemndupoBaHve)
nonyyeHHblx (cm. n. 3.4.2) pe3ynbTaToB M3MEPEHWA B Cryd4ae WX BO3MOXHOW OCTaTOYHOW
dnykTyaumm.

MepepatoyHas yHKUMSA 3BEHa, OCYLLECTBMSIOLLEro npeobpasoBaHWe BXOAHOTO curHana Ha
3TOM 3Tane unbTpauMu, No CBOMM NapameTpaMm COOTBETCTBYeT WNbTPY HWU3KWMX 4acTOT MepBoro
ropsifika ¢ NOCTOSIHHOW BPEMEHM T.

Mpn noctynnenum Ha BXO[ Takoro urbTpa CKa4ykoobpasHOro CUrHamna ero BbIXOAHOW CUrHan
Yepe3 BpeMmsi, paBHOE T, U3MEHWTCS Ha BenuyuHy 0,64 OT amnnuTyAbl Ckadvka; 4epe3 Bpems,
paBHoe 2t, — Ha BenuuuHy 0,88; 4yepe3 Bpemsi, paBHoe 3t, — Ha BenuumHy 0,95 u T1.4. no
3KCMOHEHLManbHOMy 3aKOHY.

«[MocTosiHHasa BpemeHu hunbTpa» T 3agaeTcsi Nonb3oBaTenemM B CeKyHAax MHAMBMUAYanbHO Ans
Kaxgoro aHanoroBoro Bxoga npu ycTtaHoBke napameTpa «Moct. ®unbTtpa{N}». MNpu 3apaHuu
napametpa «fMocT. dmnbTpa» crneagyeT MMeTb B BUAY, YTO YBENMUYEHUE €ro 3HAYEHWs ynydwaeT
NMoMeX03aLLMLLEHHOCTb aHanoroBbiX BXOAOB, HO OAHOBPEMEHHO yBenuyMBaeT ero MHEepLMOHHOCTb.
Peakuusi koHTponnepa Ha GbICTpble N3MEHEHWUSI BXOLHOWN BEMNWUYMHBI 3aMeseTcs.

[Mpy HeobxoAMMOCTN AaHHBIN hUNbTP MOXET ObITb OTKIIOYEH YCTaHOBKOW B napameTpe «[locT.
dunbTpa» 3HaveHus «0». BpemeHHble anarpammbl paboTbl LMdPOBbIX OUNLTPOB NPeACcTaBreHbl Ha
pucyHke 3.3.

TH:!M L
Tard | e
3af|aHHOE 3HAYEHNE
“Monoca dunbtpa”
a) KOHTpONMpyemas Temnepatypa  t B) BKAOYEH PUILTP t
Tiam 1 Tuam 1
B) GUNLTPLI OTKMNIOHEHI t r) BKMOYEHB! GUNLTPh “Monoca gunstpa”  t

1 “MocT. dunsTpa”

PucyHok 3.3 — BpemeHHble anarpaMmmbl paboTbl
uncpoBbiXx PUNBLTPOB NOKasaHUM AaTyuka

3.5 Koppekuus namepeHum

3.5.1 ina ycTpaHeHWs HayanbHOM MOrpeLHoCcTM MpeobpasoBaHUsi BXOAHbIX CUrHanmoB WU
MOrpeLUHoCTeN, BHOCUMbIX COEAUHUTENBHBIMY NPOBOAAMU, U3MEPEHHOE NPUBOPOM 3HAYEHNE MOXET
ObITb OTKOPPEKTUPOBAHO B COOTBETCTBMM C 3aAaHHbIMU MONb30BaTeENeM KOPPEKTUPYHOLLUMM
napameTpamu.

B npubope ansi kaxaoro kaHana usmepeHusi NpeaycMoTpeHbl ABa KOPPEKTUPYIOLLMX NapamMeTpa,
C TMOMOLLBI KOTOPbIX MOXHO OCYLIECTBNSATb COBUI W U3MEHEHVWEe HakoHa W3MepuTernbHON
XapakTepucTuku aatyunka. Koppekumsi nokasaHuin ocyLLEeCTBRSETCA HE3ABUCUMO AN1S KaXAoro kaHana
KOHTPOMs TemMneparypbl.

OTKOPPEKTUPOBAHHbIE 3HAYEHWUSI KOHTPONMPYeMbIXx NpubopoM TemnepaTyp BbIBOAATCH Ha
nHavKaTop npubopa M UCNONb3YKTCH NPU OCYLLECTBIIEHWM YMNpaBNeHUs CUCTEMaMM OTOMMNEHUS U
BC.

3.5.2 Koppekuyusi «Cdeua xapakmepucmuku» CIYXUT ONsi YCTPaHEHUs! BIUSIHWUS HayarnbHOM
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3 YcTtpowncTBo 1 paboTta npubopa

MorpeLuHoCTM  MepBMYHOrO  npeobpasoBaTtens (Hanpumep, 3HavyeHus R, y TepmomeTpoB
COMPOTMBIEHNS) W OCYLUEeCTBRSETCA nyTeM anrebpanyeckoro CyMMMPOBAHWUS BbIYUCMEHHbIX
npnbopoM 3HaYEHWIN C KOPPEKTUPYIOLLMM 3HaYEeHNeM § AN AaHHOro AaTymka.

Koppektupytollee 3HadeHne 3agaeTtcsa nonb3oBatenem B napametpe «Casur Bx{N}», rae N —
Homep BxoAa. 3HayeHve 3aJaeTcsa B TeX Xe eAVHMLaxX M3MEpeHNs, YTO U nsmepsieMblii n3nyeckun
napamertp.

Mpumep caBura nsmepuTenbHOM XapakTepUCTUKN rpaduyecky NpeacTaBneH Ha pucyHke 3.4.

3.5.3 Koppekyusi «Mi3meHeHuUe HaK/IOHa xapaKkmepucmuKu» VCronb3yeTcs ANS KOMNeHcaumm
norpelHocTe caMux [aTyvkoB (HampuMmep, MpuW  OTKIMOHEHWM Yy TepmonpeobpasoBaTtenen
COMPOTMBIEHNS MapaMeTpa o OT CTaHAAPTHOTO 3HaYeHWs) WU MOrpeLIHOCTEN, CBA3AHHbIX C
pa3bpocoM COMPOTUBIIEHWUN LUYHTUPYIOLWLMX pe3nucTtopoB (npu pabote c npeobpasoBaTtensmu,
BbIXOAHbIM ~ CUMHamoOM KOTOpbIX SBMSETCH TOK) W OCYLUeCTBNSEeTCA MNyTeM  YMHOXEeHUs
OTKOPPEKTMPOBAHHOW MO M. 3.5.2 M3MEpeHHON BenWYMHbI Ha MOMPaBOYHbIA  KO3hULMEHT [,
3HayYeHVe KOTOpPOro 3afaeTcs nonb3osarenem B napameTtpe «Haknon Bx{N}», rae N — Homep Bxoaa.

3HaveHne B 3agaeTcs ANs Kaxgoro AaTtyvka B 6Oe3pa3mepHbIX eguHMLax B AManasoHe
0,900...1,100; nepen ycTaHOBKOW MOXET ObITb onpeaeneHo no gpopmyne:

B = NdbakT / Muam,
roe: MdbakT — hakTnyeckoe 3HaveHre; KOHTPONMPYEMOro BXOAHOrO napameTpa;
Mun3m — nameperHoe Npnbopom 3HaveHne napameTpa.

Mpumep M3MEHEHWs HaKIoHa W3MepPUTENbHOW XapaKTepuUCTWKM rpadmyecku npeacTaBrieH Ha
pucyHke 3.5.

Onpepgennte HeobxoAMMOCTb BBEAEHWS MOMPaBOYHOTO KO3MMUMEHTA MOXHO, W3MepVB
MakcuMmanbHoe unu 6nmnskoe kK Hemy 3HayeHve napameTpa, rae OTKIIOHEeHUe HaKoHa N3MepUTENbLHON
XapaKkTepucTuku Hanbonee 3aMmeTHO.

BHumaHue! 3apaHve KOPPEKTUPYIOLWMX 3HAYEHWI, OTNMYAOLLMXCA OT 3aBOACKMX YCTaHOBOK
(Casur Bx{N} = 000.0 n Haknon Bx{N} = 1.000), nameHnsiet
cTaH4apTHbIE METPONOrMYeckMe XapakTepucTuku npudopa u
[AOMKHO MPOU3BOAUTLCS TOSMBKO B TEXHUYECKM OBOCHOBAHHBIX Cryyasix KBanuMuuMpoBaHHbIMU
cneyuvanucTamu.

T,°C| Fas
L]
100 / I /
| Ges xoppexum / 100 | e KDPPEXLIK /
V7 [ /
80 a0 |
L Y I
| // i //
L © ROppETIeR L )
§ i /7 T=T,g+8 ol /, cxjppe:uueu
“II3 20 -// " F / T_Tmu'B
1o 20 4 6 & 100 T,,,°C PP Sl T T
ARy |(50) (713)  (Rycw, Om) 0 20 40 60 8 100 Ty, C
Roren Ro (50) (1.3)  (Rycm, OM)
PucyHok 3.4 PucyHok 3.5
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3 YcTtpowncTBo 1 paboTta npubopa

3.5.4 Onsa MacwmabupoeaHusi WKanbl  yHUBepcallbHbIX  Gam4ukoe cnegyet
BOCMOMb30BaTbCA hopMynamu, onpeaensoLnMm koagdnLMEHTbI MacluTabupoBaHus:
kz -1‘!“;]\ — -‘:I“il\ . b:‘ 2 k . x (3 1)

max “Tmax
)

"zu:n “Tmin

rae: k — HaknoH COOTBETCTBYHOLLETO AaTuuKa, PacHeTHOE 3HaYeHUe;
b — caBur cooTBETCTBYIOLLErO AaTumKa, pacyeTHOe 3HaYeHNe;
Ymax — KEMaeMoe 3Ha4YeHWne BEPXHEro Ayana3oHa U3MepeHusi nocre MacTabupoBaHus;
Ymin — KEMaeMoe 3Ha4YeHWNEe HUXKHETO AManasoHa U3MEPEHUs MOCNe MaclUTabupoBaHus;
Xmax — U3MepeHHoe MpuMBOpPOM 3HayYeHue, COOTBETCTBYHOLLEE MaKCUMaribHOMY BXOLHOMY
curHany;
Xmin — W3MepeHHoe MpuBopom 3HayeHue, COOTBETCTBYIOLEE MWHUMAaNbHOMY BXOLHOMY
curHany.

Mpumep. K aHanorosomy Bxoay 8 Nogkmo4eH AaTUYMK OABMEHWS C TOKOBbIM BbIXOAOM 4...20 MA,
TakoWn, 3Ha4YeHuo Ha Bxode 4 MA COOTBETCTBYET AaBrieHne B KOHType oTonneHus, pasHoe 0 atm, a
3HadeHuo 20 MA cooTBeTcTBYeT 3HaveHue 10 atm. Heobxogumo oToGpaxaTb Ha akpaHe npubopa
3HayeHve C AaTyvka B eguHuLax atmocdep.

B ykasaHHoM npumepe Xmin = 0; Xmax = 100 (npu m3mepeHun curHana oT yHUBepcasbHbIX
[aTYMKOB TOKa W HanpshkeHus MWHUManbHOMY CWUrHanmy COOTBETCTBYET 3HaveHue  «O»,
makcumaneHomy 100, nogpobHee cM. Tabn. 2.2); Ymin = 0; Ymax = 10.

Mpu noacTaHoBke 3HaveHun B dhopmyny (3.1) MoryT GbITb paccunTaHbl 3Ha4YEHUS] NapamMeTpPOB:
10-0

=0,1; b=10-0,1-100=0
100-0

Takum obpa3om, 3HaYEHUsI NAapaMEeTPOB CreayoLme:
\\O6wee\CaBHaknAHBx\CaBur Bx 8 = 0
\\O6wee\CasHaknAHBx\HaknoH Bx 8 = 0,1

3.6 duckpeTHble BXoAabl

[ns  KOHTpPOMS COCTOSHWS BHELUHEro OOOpyAOBaHUs, AMarHOCTVMKM paboTocnocobHOCTH
CUCTEMbI, @ TaKke MOAKIMYEHUS] BHELUHUX YCTPOWCTB YrpaBlieHWsl COCTOSIHUEM KOHTpoOInepa
npeaycMoTpeHbl BOCEMb AWCKpPeTHbIX BxopoB (C1...C8), npegHasHayeHHbIX AONS NOAKMIOYEHWS
KOHTaKTHbIX AATYMKOB TWMNa «CyXOWM KOHTaKT». B AaHHOM ucnonHeHun 3apericTBoBaHO 5 AWNCKPETHbIX
Bxogos (C4...C8).

B kayecTBe [OaTUMKOB TWMa «CYXOW KOHTAKT» MOMyT OblTb MCMONb30BaHbl AATYMKM C BbIXOAOM
«CYXON KOHTaKT», @ TakkKe pasfuyHble BbIKIYaTenn, KHOMKN, KOHLEBbIE BbIKNOYATENWU, KOHTAKThI
pene n T.4.

Ons kaxaoro AUCKPETHOrO BXOAa B 3aBMCMMOCTM OT TWMa MOAKIOYEHHOro K HeMy AaTyuka
(HopManbHO 3aMKHYTBIV U HOPMarbHO Pa3oOMKHYTHIN) NONb30BaTeNb 3a4aeT NOrMKy ero o6paboTkm
B COOTBETCTBYHOLLEM pa3psae napameTtpa «Jloruka Auckp.Bx».

CurHarnbl opMUpYHOTCst B pesyrbTaTe Nnofaqn HanpsikeHWst Ha COOTBETCTBYHOLLMIA AVCKPETHBIN BXOA,.

C uenblo dunbTpaumm OT NOMEX, a Tawkke nodaBneHus apebesra KOHTAKTOB B Mogyne
OWNCKPETHbIX BXOAOB KOHTponnepa peanu3oBaH napametp «lMocT.®.[lpe6KoHT», KoTOpbIf
onpeaensieT BpeMsi 3aAepXKu1 NepekrnoveHnst AUCKPETHOro BXoAa.

Mpumeyanue — lMapameTpbl «Jlornka Ouckp.Bx». n «MocT.®.[Ape6KoHT» BCTynawT B cuny
rocne nepesarpysku npubopa.

B Tabnuue 3.3 npeAcTaBreHo CTaHZapTHOe pacnpefeneHve OMCKPEeTHbIX BXO4OB AfA
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3 YcTtpowncTBo 1 paboTta npubopa

TPM232M.
Ta6bnuua 3.3 — HasHauyeHe AUCKPETHbIX BXOAOB
Homep OnucaHue MpumeyaHue
BXxoga
1 Bxoa pgatuvka gaBneHusi Cnyxut ansa onpefeneHuns Hanvuus Bogpl B cucteme XBC
MCXOOHOM BoAbI 1 nognuTki. Ecnn Ha aTom BxoAe NosIBNSETCS aBapuiHbIN
curHan, To Hacocbl noanuTkm n XBC BbikntoyaroTcs (Ao
CHATUSI aBapwuiiHOro curHana). PerynvupoBaHue B cucteme
npu 3TOM NPOJOIKaETCs.
Bxop patuvka aBapum CnyxuT Ans onpeaeneHns NcnpaBHOCTU HAaCOCOB NOAMUTKA
HacoCcoB NOAMUTKN KOHTYpa 1 KoHTypa 1, ecnu «Mcnonb3.koHT.2» = ga. Ecnu B cucteme
UCMOMb3YTCS HACcOCbl MOAMUTKA M C MOMEHTa 3arnycka
2 Hacoca npowno Bpems, Gonbluee tctapT.Hac, U Ha 3TOM
BXOJ€e MOSIBUNCA aBapuiHbIA CUrHan Ha Bpemsi, Gonbluee
10 c, TO KOHTpoOmnnep BOCMPUHMUMAET 3TO Kak asapuio
COOTBETCTBYIOLLEro Hacoca.
Bxoa patumkoB aBapum CnyxvT ans onpegeneHus ucnpaBHOCTU HacocoB. Ecnu B
HacocoB noanutkn/ XBC cuctemMe  UCMonb3ylTcst Hacocbl nognutk/XBC un ¢
3 KOHTYpa 2 MOMeHTa 3anycka Hacoca npowrno Bpewmsi, 6onbluee
tctapTt.Hac, M Ha 3TOM BXOAe MOSBUICH aBapWMHbIN CUrHan
Ha Bpewmsi, Gonbliee 10 ¢, TO KOHTpOMNNep BOCMPUHUMAET
3TO KaK aBapuio COOTBETCTBYIOLLIETO Hacoca.
4 Bxoa paatumka aBapum CnyxvT ans onpegeneHus uCnpaBHOCTN HacocoB. Ecnu ¢
HaCcoCOB KOHTypa 2 MOMEHTa 3anycka Hacoca npowsno Bpewmsi, 6onbluee
tctapT.Hac, U Ha 3TOM BXOAE NOSBUIICS aBapUMHbIA CUrHan
Ha Bpewmsi, Gonblwee 10 ¢, TO KOHTpOMNNep BOCMPUHUMAET
3TO KaK aBapuio COOTBETCTBYHOLLIETO Hacoca.
5 Bxop aatyuka aBapuu CnyxuT ans onpeaeneHvs ncnpaBHOCTU HacocoB. Ecnm ¢
HacoCcoB KOHTypa 1 MOMEHTa 3anycka Hacoca npowsno Bpewmsi, 6onbluee
tctapT.Hac, U Ha 3TOM BXOAE NOSABUIICS aBapUMHbIA CUrHan
Ha Bpewmsi, 6onbwee 10 ¢, TO KOHTpONNep BOCNPUHUMAET
3TO KaK aBapuio COOTBETCTBYHOLLIETO Hacoca.
6 KHomka BbIKNoYeHns HaxaTne aTol KHOMKM BbIkMo4aeT namny asapun. [pu
aBapUMHOM cUrHanmaaumm aTOM coobueHne 06 aBapuvm Ha wHAaukaTope npubopa
COXpaHseTcsi 4O NCYE3HOBEHMWS aBapuAHOW CUTyaLmu.
7 KHonka nepeBofa B HOYHOW | HaxaTve 3TOW KHOMKM NEpeBOAMT KOHTYP OTOMMEHus B
PEXUM KOHTYpa OTOMMEHUS! HOYHOW pexuM u obpaTHo.
8 Beikntovatens nepexoga B | MNpu BkntoyeHun C8 mpu ycnosum, yto TH>3.0 °C, npubop

neTto

nepexoauT B NeTHuUi pexmm u3 «Harpes Otonn», «Houb
otonny», «O6paTH.OTonn» W oOcTaeTcs TaM, Moka €cTb
curHan Ha C8.

3.7 PerynsaTtopsbl

Perynatop — nporpaMMHbIi MOAyfb, OTBEYalOWM 3a NogAepXaHue BXOOHON BenNUYuHbI Ha
3aaHHOM YpOBHeE, Ha3bIBAEMOM YCTaBKOM.

Perynsatop cpaBHuBaeT 3HauyeHve, NpuLleaLLee C BXoAa, C yCTaBKON U BbipabaTbiBaeT BbIXOAHOM
CurHarn, HanpaBneHHbIN Ha YMEHbLLEHWE X PacCOrnacoBaHusl.

B koHTponnepe TPM232M ecTb HeCKONbKO perynstopoB, NapameTpbl KOTOPbIX 3afaloTcd B
COOTBETCTBYIOLMX BETBAX MPWU KOHMUIypMpoBaHWn, Nubo uX 3HaAYeHUs yCTaHOBIEHbl Ha 3aBofe-
M3roToBUTENE, U UX U3MEHEHNE HE J0MyCcKaeTcs:
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1 «Kontyp 1\Peryn.TkoHT1». Wcnone3dyetca [WO-perynatop, ynpaensioowmn  K3P
TennoobmeHHuka koHTypa Nel B pexumax «HarpeB koHT.1», «Houb KOHT.1», «OBpaTH.KOHT.1», a
TakkKe B HEKOTOPbIX Cnyyasx B pexumax «Asap.[aTty.koHT.1» n «ABap.Hacoc.koHT.1» (nogpobHee —
CM. OnucaHue COOTBETCTBYHLLMX pexumoB). 3agatotca 3 koadduumerta MU, onpegensiowme,
COOTBETCTBEHHO, €ro MpOMNoOpLUMOHanbHY0, WHTErpanbHylo, U OTHOWeHWe AnddepeHumansHOn K
MHTerpanbHol coctasnstowmx: Kp(nponopu), Ti(uHterpan), Td. Koadduumentsl MNO-perynstopa
MOryT ObiTb @aBTOMaTW4ecKku onpefeneHbl B NpoLecce aBTOHACTPoukn B pexvme «AHP KOHT.1».
Bbixon — K3P (3agBwkka, 3-no3unumnoHHbIi IM) ¢ aHanorosbiM Nibo AUCKPETHLIM YNpaBrieHUEM.

2 «KoHTyp 2\Peryn.TKoHT.2». AHanoruyHo «KoHTtyp 1/ Peryn.Tk1».

3 Hacocbl noanutku. B koHTponnepe TPM232 peanusoBaHa hyHKLMA JOnMBa TEMOHOCUTENS
B KOHTYp, MNO3BONsiOiasi MNOAAEPXKMBATb [OaBMeHMe B KOHType npu MNoTepsx TennoHocuTens
(npoTeykn, CrNB TEMMOHOCUTENSA KOHEYHBIM NoNb3oBaTenemM u T.4.).

Ona astoro B cucteme C OOHUM KOHTYPOM  UCMOSMb3yeTcs 2-MO3WLMOHHBIA  PEerynsarop,
BKITOMaIOLWMIA Hacoc noanuTkm (Bbixod 5 TPM232) npu 3HayeHnn AaBrneHns B KOHTYpe MEHbLLEM, YeM
KoHTyp 1\PkoHTYp1 1 Bbiknovalollem npu 3HaveHun gasnexus Gonblem, yem P koHTyp 1 nntoc
HOenbta P KOHT.1. ®PyHKUMA aKTMBU3MPYETCS BO BCEX pPeXMMax KOHTypa OTOMNMeHus, Kpome
«OcTaHOB KOHTYpP1» Npu yCroBuK, YTO MOAKIIOYEH aHANOroBbI AATYNK AaBMEHNUs (YCTaHOBMEH TuN
Bxoga 7!= «HET JATUNKA).

B cucteme ¢ aByms koHTypamu (Micn.koHTyp.2 = ga):

- ons koHTypa 1 - MCnonb3yeTcst 2-MO3VLMOHHBIA PErynsaTop, BKIYAOLWWMA NpU 3HAYEHUN
[aBneHVs B KOHType MeHblieMm, yem KoHTyp 1\PkoHTyp1 Hacoc nognutku 1 (Bbixog 3 MP1) n
BbIKIOYAIOLWEM NpUY 3HaYeHUW aaBneHuns 6onbliem, yem cymma P koHTyp 1 1 AenbTa P koHT.1. [pu
NMOBTOPHOM CHWKEHUW [aBMNeHns — BKIOYaeTca Hacoc noamutkm 2 (Bbixod 4 MP1). ®yHkums
aKTUBU3MPYETCS BO BCEX PEXMMAax KOHTypa oTonneHusi, kpome «OcTaHOB KOHTYp1» npu ycrnosuw,
YTO MOAKIOYEH aHanoroBbIN AaTyvk AaBnexus (yctaHosneH tun Bxoda 7!= «HET OATHUKAY).

- ana koHtypa 2 (npy Uen.Hac.XBC = HeT) - ucnonb3yeTcsd 2-MO3ULMOHHBIA Pperynsrop,
BKIOYAKOLWNIA MPU 3HAYEHUW [OaBMeHWsi B KOHType MeHblieMm, Yem KoHTyp 2\PkoHTyp2 Hacoc
nognutkn 1 (Bbixod 5 MP1) u BbikMovaoLlemM npu 3HaYeHnn AaeneHvs GonbluieMm, Yyem cymma P
KOHTYp 2 1 [lenbTa P KOHT.2. [py NOBTOPHOM CHWDKEHMMN AABIEHMS — BKITFOYAETCS HACOC NoanuTky 2
(BbIxo4 6 MP1). ®yHKUMSA aKTUBM3NPYETCA BO BCEX PEXMMax KOHTypa oTonneHus, kpome «OctaHOB
KOHTYP2» NPV YCNOBWM, YTO NMOAKMIOYEH aHANOroBblIi AaTYUK AaBneHus (yCTaHOBMEeH Tun Bxoda 8!=
«HET JATYUKADR).

Mpumeuvanne — [nsa Bcex [MV[-perynatopoB yCTaHOBMEH rUCTEPE3NC BXOOHOIO curHana
perynsaTopa, KOTOpbI MPOSIBNSETCA B TOM, YTO PErynsATop M3MEHsieT BbIXOAHOW CUrHam TOMbKo B
cnyyae, Korga paccornacoBaHve U3MepeHHON BENUUYUHBI 1 ycTaBku npesbiwaeT 0,5 rpagyca.

3.8 BbIxoaHble ycTponucTBa

BbixoaHble ycTpoiicTBa NpedHas3HayveHbl Ans nepefayn BbIXOAHOMO YNpaBrsiowero curHana Ha
UCNOSTHUTENbHbIE MEXaHU3MbI.

KoHTponnep obnagaet 6 BY (cm. Tabnuuy 2.4). BY moryT 6biTb ABYX TWUMOB: OWUCKPETHbIE U
aHanorosble. TuMbl BEIXOAHBIX YCTPOWCTB ONpeaensioTcs Ha CTaaumn 3akasa npubopa.

Cxembl nogkntodeHust BY npueeaeHsl B MNpunoxexHun b.

BHumaHue! BHe 3aBucumocTM OT Tuna, noboe BbLIXOAHOE YCTPOWUCTBO ranbBaHUYeCcKM
M30MNMPOBaHO OT M3MepUTeNbHOro 6roka (3a ucknoyeHneM Bbixoda T).

OuckpetHoe BY — anektpomarHuTHOe pene, TpaH3WCTOpHas omnTonapa, ONTOCUMMMUCTOp —
ncnonb3yeTcst ANst ynpaBneHus (BKMOYEHUS/BLIKIIOUYEHWS1) Harpy3kon Nnbo HenocpeacTBeHHo, nubo
Yepes Gornee MOLUHbIe YNpaBRsAlOWME IMEMEHTbI, TakMe Kak nyckaTtenu, TBepAoTerbHble pere,
TUPWUCTOPbI NN CUMUCTOPBI.

OnekTpomarHutHoe pene (Bbixoa P) npegHasHauyeHo AnNS KOMMYyTauMWM CUIMOBLIX Lenen
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HanpsikeHveM He 6onee 250 B u pabounm TokoM He Gonee 8 A (cm. pucyHku B.7, B8).

TpaH3ucTtopHas onTtonapa (Bbixoa K) npumeHsieTcs, kak npaBwno, Ans ynpasneHus
HWM3KOBOINbTHBIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo n3bexaHne Bbixoga ns cTpos
TpaH3ucTopa u3-3a 6OMbLIOrO TOKA CaMOWHAYKUMWM napannenbHo 0BMOTKe BHELLHEro pene
Heobxoaumo yctaHasnueaTtb agnog VD1 (cM. pucyHok B.9).

TpaH3ucTopHbIN Kkntoy (Bbixopd T) npegHasHaveH Ans NPsIMOro MOAKIOYEHMsT K npubopy B
Ka4yecTBE Harpy3ku TBEPAOTENLHOMO pene (BbIxogHoe HanpsbkeHue oT 4 fo 6 B, MOCTOSIHHbINA TOK He
6onee 25 MA) (cM. pucyHok B.12).

BHumaHue! MakcumanbHas gnvHa coeguHUTENsHOro kabensi Mexay I'IpI/IGOpOM C BbIxogoM T un
TBEpAOTENbHbIM perne He A0MXXHa npeBbliaTb 3 M.

OntocumucTtop (Bbixop C) MeeT BHYTPEHHIO CxeMy nepexoda Yepes HOMb W BKIYaeTcs B
Lenb ynpaBreHnst MOLLHOTO CUMUCTOPA UM Napbl BCTPEYHO-NapansiesibHO BKIMYEHHbBIX TUPUCTOPOB
yepes3 orpaHudvBalowmini pesuctop R1 (cm. pucyHkn B.10, B.11). BenuuuHa conpoTuBneHus
peavcTopa onpegensieT TOK ynpaBneHns cumuctopa. HarpyaouHasi cnocobHOCTb BbIXO4a — TOK He
6onee 50 MA npy nepemeHHOM HanpshkeHun He 6onee 250 B.

[ina npepoTBpaLleHnsi Npobos TUPUCTOPOB K3-3a BbICOKOBOSLTHBLIX CKAYKOB HaMpspKeHusi B CeTu
K MX BblBOAAM pekoMeHayeTcs nogkntovatb unbTpytowyto RC wenoyky (R2C1).

OuckpeTHoe BY («P», «K», «C», «T») MMeeT fBa MrHOBEHHbLIX COCTOSIHUSA: «BKI.» U «BbIKI.».

AHnanoroBoe BY npeacraBnsiet cobowi Lmcpo-aHanoroBbii npeocbpasoBaTtesnb, NO3BOMSALNNA
hopMUpoBaTb aHaNoroBbl CUrHan NOCTOSIHHOTO TOKA UMW HaNPSHKEHUS.

®dopmupoBaTenb TOKOBOro cUrHana l
(Bbixog W) npeobpa3yeT Ha akTMBHOW <
Harpyske RH 3HayeHMe Ha BbIXOfe B TOKOBbIi gg Buixop X-1 -U,
curHan 4...20 MA (cMm. pucyHok 3.6). : || Buixog X-2 — o +U
BY nuTaeTcs OT BHelHero nuéo = R Ry "
BCTPOEHHOro MCTOYHMKA nmMTaHus o®
NOCTOAHHOIo PVIcyHOK 3.6
ConpoTuenermne Harpysku RH 3aBucut ot Ry, OMj
HampsPkeHWst  UCTOMHMKa nuTaHua  Un wm 1000
BbIGMpaeTca w3 rpadvika (cm. pucyHok 3.7). B 900
TOM crnyyae, ecnu Anst M3mMepeHust TOKOBOTo 800
curHana vcrnosb3yeTcs U3MepUTENbHbIA LLYHT 700
Rv n ero HomuHan MeHblue HeobxogMmoro 600
COMPOTUBIIEHNST  Harpyskn,  UCMONb3yeTcs 500
[06aBoYHbIN orpaHuYuBatoLLmin peanctop Rorp, 400
COMPOTUBIIEHNE KOTOPOro  BblMUCIAETCA U3 300
COOTHOLLIEHWSI: 200
Rorp = RH — Ru 100 _
Tunosble cooTHowenus: Un = 12 B, RH 0 10 20 30 Up, B

= Ru =100 Om; Un =24 B, RH = 700 Om (Run
=100 Owm, Rorp = 620 Om).

BHumaHue!

1  HanpskeHue nctoyHuka nutaHust LA He gomkHo 6biTh Gonee 30 B.

2 [onyckaeTcsi IPMMEHeHne pe3ncTopa C BEMNYMHOW CONPOTUBNEHUS, OTNNYatoLLENncs OT

paccuutaHHou He 6onee yem Ha + 10%.

®dopmupoBaTenb CUrHana HanpsbkeHus (Bbixop Y) npeobpasyeT 3HauveHWe Ha BbiXxoge B
curian HanpspkeHus 0...10 B. ConpoTuBneHue Harpy3ku RH, nogkntovaemon k LIAT, gormkHo GbiTe He
MeHee 2 KOM. Bbixogbl «Y» MMTalOTCA OT BCTPOEHHOTO MUCTOYHMKA MUTAHUA W BCE ranbBaHUYecKM
CBsi3aHbl Mexay CoBol 1 CO BCTPOEHHBIM UCTOYHMKOM nuTaHus 24B (pucyHok b.14).

PucyHok 3.7 — pacdumk 3aBucumoctn RH (Un)
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3 YcTtpowncTBo 1 paboTta npubopa

Ananorosoe BY B TPM232M MoxeT ObiTb WMCNONb3oBaHO AN yNpaBreHus 3agBukkamu C
aHanoroBbIM yrpaBrieHUEM.

BHumanume! Mpy Heo6Xx0AMMOCTN CyXXeHUst AnanasoHa BbIXOAHOIO CUrHama npu NOAKMYEHUN
3a4BWDKKM C aHarnoroBbIM yrpaBsrieHMemM, crnegyet 3agaTh 3HadeHust napameTpoB «Rmin K3P otonn»
n «Rmax K3P otonn — ans K3P LLO n «Rmin K3P NBC» n «<Rmax K3P 'BC» — anst K3P 'BC.

AHanorosoe ynpaBsreH/ne OCYLLIEeCTBMAETCA MO NPSAMO-MPONOPLMOHanbHOMY 3aKoHy (T.e. 4 MA
mnn 0 B cooTBeTcTBYeT BbixogHOMY curHany «0», a 20 mA nnm 10 B cooTBeTCTBYeT BbIXOQHOMY
curHany «1»).

MapameTp «Be3on.cocT.{N}» onpenensieT cocTosiHMe cooTBeTCTByloWero BY, korga ocHoBHast

nporpamMma He YHKUMOHUPYET (3arpyska npubopa,

«3aBucaHne» M T.4.). Wcnonb3ayeTtcs Aans

nogaepKaHvsa onpeaeneHHoro ypoBHs curHana Ha BY B aBapuiiHoMm pexuvme koHTpornnepa. 3agaetcs B
[onsax eanHnLbl ¢ TodHocTbio 0,001. MicnonbayeTcs Kak Ans aHanoroBbIX, Tak U 15t AUCKPETHbIX BY.
B tabnuue 3.4 npencrasneHo ctaHaapTHoe ans TPM232M pacnpeneneHue BbIXO4O0B.

Tabnuua 3.4 — HasHayeHue BbIXO4OB

Homep
Bbixoga

OnucaHue

MpumeyaHue

01

Hacoc 1 koHTyp 1

Bbixog ynpaBnenms Hacocom 1 koHTypa 1. Mpwn
UCMONb30BaHWM TOMbKO OOHOTO Hacoca B KOHType 1 ero
HeobXoAMMO NOAKINYaTb UMEHHO K 3ToMy BY.

02

Hacoc 2 koHTyp 1

Bbixog ynpasneHusi Hacocom 2 koHTypa 1.

03

Bbixog oTkpbiTusi K3P
KoHTypa 1/Bbixog
aHaroroBoro yrnpasneHus
KOHTypa 1

a) Ecrm Ttun Bbixoga 2 — OWUCKPETHBIM, TO €ro
byHKUMOHanNbHOe HasHayYeHue — nofada curHamna OTKPbITUSA
Ha K3P koHT.1. B aTOM crniyyae KoHTpornnep BblgaeT curHan
Ha [OaHHbIA BbIXOA4 ANsi OCYLUECTBIEHUS MepemeLleHust
knanaHa K3P B CTOpOHY OTKpPbITHS.

6) Ecrnv Tun BbiXOga 2 — aHanoroebii, TO BbIXOA
ucronb3yeTcs Ans aHanorosoro ynpaeneHus K3P, a Boixog 4
He ucnonb3yetcs. B 3ToM crnyyae KoHTporrnep BbiaaeT
aHaroroBbli CWUrHarm, YpOBeHb KOTOPOro COOTBETCTBYET
HeobX0AMMOMY YPOBHIO HarpeBa.

04

Bbixoa K3P

KOHTYpa 1

3aKpbITUSA

a) Ecnu Tvn BbIXO4a 2 — AUCKPETHBIA, TO OYHKLMOHaNbHOe
Ha3HaYeHne AaHHOrO BbIX04a — nogaya curHana 3akpbiTvis Ha
K3P koHT.1. B 3TOM crniyyae KOHTpomnnep BbigaeT curHan Ha
[aHHbIN BbIXOA ANA OCYLLECTBNEHNS NepemeLLeHns KnanaHa
K3P B CTOPOHY 3aKpbITUSL.

6) Ecrm Tun BbIXOA@ 2 — aHanoroBbl, TO BbIXO4 He
UCTOoNb3yeTCs.

05

1.Ecnu Wcn.koHTyp2 = HeT,
To — Bbixog ynpasneHus
HacoCoM NoAnuUTKN

Bbixond ABYXMO3WLMOHHOTO — perynstopa, YnpasnsioLlero
HacocoM MoAnuTKW. YCTaBka perynatopa 3ajaeTcs B
napametpe «KoHTyp 1\PkoHTyp1», ructepesnc — B «[denbta P
KOHT.1». Perynatop (yHKUMOHMPYET B pexumax, OTIIMYHbIX
oT «OcTaHOoB KOHTYp 1».

2.Ecnn Wcn.koHTyp2 = pa,
To — Bbixog oTkpbiTua K3P

KOHTYp 2/Bbixog
aHanoroBoro  ynpasneHust
K3P KkoHT.2

a) Ecnn Tvn Bbixoga 5 — AUCKPETHBIN, TO (hyHKUMOHarnbHoe
Ha3HaYeHne AaHHOTO BbIX04a — nogaya curHana oTKpbITVS Ha
K3P koHT.2. B aTOM crniyyae KOHTpomnnep BbigaeT curHan Ha
[aHHbIN BbIXOA ANA OCYLLECTBNEHNS NepemeLLeHns KnanaHa
K3P B CTOPOHY OTKPbITUS.

6) Ecnm Tun BbIXOQ@ 5 — aHanoroBbil, TO BbIXOA
ucnonb3yeTcs Ans aHanorosoro ynpaeneHus K3P, a Bbixoa 6
He wcronb3yetcs. B atom cnyyae koHTponnep BblaaeTt
aHanoroBbIi  CUrHan, ypoBeHb KOTOPOrO COOTBETCTBYET
Heob6X0AMMOMY YPOBHIO HarpeBa

25




3 YcTtpowncTBo 1 paboTta npubopa

OKoHu4aHue Tabnuubi 3.4

Homep
OnucaHue MpumeyaHue
BbiXxofAa
06 1.Ecnn Ucn.koHTyp2 = HeT, | lNMpy BO3HMKHOBEHUN aBapuii B KOHType Ha AaHHbIV BbIXOA
To - ABapwuiiHasi namna | Bbigaetcs norudeckas «1». CwurHan cOpacbiBaeTcst
KOHTYypa 1 aBTOMAaTWMYECKU MPYU MCYE3HOBEHWM MPUYMHBI aBapuu, a
TaKKe MOXeT OblTb COPOLUEH BPYYHYHO.
2.Ecnn Wcn.koHTyp2 = ga, | a) Ecnu tun Bbixoga 5 — AUCKPETHbIN, TO PYHKUMOHANbHOEe
To — Bbixog 3akpbiTna K3P | Ha3HaueHue gaHHOro BbIxofa — nofjava curHana 3akpbiTus
KOHTYypa 2 Ha K3P koHT.2. B aTom crnyyae KOHTponnep Bblgaet
CUrHam Ha [aHHbll  BbIXOA4 AN OCYLUECTBIEHUS
nepemeryeHmns knanaHa K3P KOHT.2 B CTOPOHY 3aKpbITUS.
6) Ecnn Tvn BbiXOg4a 5 — aHanoroBbll, TO BbIXOA He
ucnonb3yeTcst
MP1-1 Hacoc 1 koHTyp 2 Bbixog ynpaBneHms Hacocom 1 koHTypa 2. Mpn
UCMOMb30BaHMN TONIbKO OAHOrO Hacoca B KOHType 2 ero
Heobx0aMMO NoAKMNYaTh MMEHHO K 3ToMy BY.
MP1-2 Hacoc 2 koHTyp 2 Bbixoa ynpasnexnus Hacocom 2 KoHTypa 2.
MP1-3 | Hacoc nognutku 1 koHTyp 1 | Cm.n. 3.7 (Perynsitopbl/ Hacockl noanutkm)
MP1-4 | Hacoc nognutku 2 koHTyp 1
MP1-5 1.Ecnn Ucn.Hac.XBC = HeT | Cm.n. 3.7 (PerynsTtopbl/ Hacockl noanunTkm)
- Hacoc noanutkmn 1 KOHTYp
2
2.Ecnm Wcn.Hac.XBC = pa | Beixog  ynpaenenwms Hacocom 1 XBC. Mpwu
— Hacoc 1 XBC MCMNONb30BaHMM TONMbKO OAHOro Hacoca XBC ero
Heobxo0aMMO MoAKMN4YaTh MMEHHO K 3ToMy BY.
MP1-6 1.Ecnn Ucn.Hac.XBC = HeT | Cm.n. 3.7 (Perynsitopbl/ Hacockl noanutkm)
- Hacoc noanutkun 2 KOHTYp
2
2.Ecnn Ncn.Hac.XBC = pa | Hacoc 2 XBC.
— Hacoc 2 XBC
MP1-7 | ABapwuitHaa namna koHTypa | [Mpyv BO3HMKHOBEHWUW aBapuii B KOHTYpe Ha AaHHbI BbIXOA
1 Bblgaetcs norvdeckas «1». CwurHan cOpacbiBaeTcst
MP1-8 | AsapuiiHas mamna KOHTypa | aBTOMAaTUYEeCKM MpU MCYE3HOBEHUM MPUYMHBI aBapuu, a

2

TaKKe MOXeT ObITb CﬁpOLLIeH BPY4HYHO.

3.9 YnpaBneHue ABYyXNO3ULMOHHbIM UM

2-X NO3ULMOHHBIN AUCKPeTHbIN VIM nMeeT ABa NOMOXEHUS: «BKM.» U «BbIKM.». Ons ynpaBneHus
Takum VMIM ncnonb3yeTcsa ogHo AvckpeTHoe BY (pene, kntoy, cummcTop).
Mpu ucnonb3oBaHWMM OAHOMO AUCKPETHOro BY oHo ByaeT nnbo BkoYEHO, NGO BIKMHOYEHO.

3.10 YnpaBneHue Tpexno3mumoHHbIm UM

MpuGop TPM232M ynpaBnsieT TPeXno3ULMOHHBLIM UCMOMHUTENBHBIM MEXaHU3MOM (32BUXKON)
NP1 MOMOLLM CUTHaNOB TPEX TUMOB: «BonbLUE», KMEHbLLEY, KCTOMY.
Cxembl nogkntoverust UM k BY npubopa npegctaenensl B MNpunoxennn 6. TPM232M moxet

ynpasnatb
mMaTemMaTu4eckom

TPEXNO3ULNOHHBLIM
mogenu. [ns

M,

TOro,

NonoXeHue
YTOObI

KOTOpOro BblHMCnaeTca
mMartemaTunyeckad mongelb

npubopom  no
bonee 6Gnu3sko

COOTBETCTBOBAsa peanbHOCTH, HEOGXOAMMO Kak MOXHO TOYHee 3aaaTb napameTpbl pearnbHoro VM
(n. 6.12.32):

nonHoe spemsa xoga NM;
BpeMsi BbIGOpkK niodTa;
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3 YcTtpowncTBo 1 paboTta npubopa

- MuHUManbsHoe Bpemsi [MYCK/OCTAHOB;

—  30Ha HeYyBCTBUTENMbLHOCTMU.

Mpubop NO 3TUM [AaHHbIM BbIYMCNAET TeKyllee MONIoKEeHNe 3afBWKKM B IOGON MOMEHT
BPEMEHMU.

Mpn wucnonb3zoBaHuu [AlN3 KoHTponnep ynpaBnseT 3adBWXKOMW C  MCMONb30BaHWEM
MaTemMaTU4eckon MoAEeNU, CUHXPOHU3UPYS TEKYLLIEE MONOXEHME OT AaT4MKa MONOXKEHUS.

MpumeyaHue — HeToyHoe COOTBETCTBME MaTeMaTUYECKOW MOAENU U pearnbHON 3aABWDKKY,
MOXeT NPUBECTU K HaKOMMeHUIo paccornacoBaHvsl. B pesynbTaTe 3TOro B KpaWiHUX MOSOXKEHUSIX
MOXeT OblTb MoJaH CurHanm Ha OTKPbITUE WM Ha 3aKpblTUe, Korga peanbHas 3adBukKa Yxe
MOMHOCTBIO OTKPbLITA UMW 3aKkpbiTa. ITO MOXET MOBMeYb 3a cobol NONOMKY 06opyAOBaHUs, NOSTOMY
He [onyckaeTcsi UCMonb3oBaHWe 3afBukek 6e3 KOHLEBbIX BblkMoyaTenen. CneayeT yuuTbiBaTb, YTO
yrnpaBrieHue 3adBWKKOM 6e3 JaTumka MoNoXEHUs MEHEE TOYHO U MPUBOAWUT K HAKOMMEHUIO OLUMOKM.
3agaBaTb napameTpbl MaTemMaTU4eCcKo Mofenn 3aABWKKM 06si3aTenbHO Aaxe MpU UCMOMb30BaHUM
AaTymKa NonoXeHus.

3.11 YnpaBneHue Hacocamu

1  Jloruka ynpaBneHust Hacocamu creaytoLast:

2 Hacocbl 1 1 2 KOHTYpOB BKIHOYaOTCA nonepeMeHHo, Ha Bpems t pab.Hac.koHT.1 (4ac) u t
pab.Hac.KOHT.2, COOTBETCTBEHHO. [lepeknoyeHne ¢ 0gHOro Hacoca Ha ApYron NpoucxoauT
C y4yeTOM BpeMeHu t emn (cek.).

3 [pw aBapun 0QHOMO M3 HACOCOB €ro nocrneaytllee BKIOYeHNe GoKUpyeTCs, BKIOYaeTCcs
TONbKO PYHKLIMOHUPYHOLLMIA.

4  KpuTepun aBapum Hacoca cregylolime: ecnm C MOMEHTa BKIOYEHUS MPOLUSIO Bpems,
bonbliee t crapT.Hac (cek.), u B TevyeHne 10 ceKkyHO noapsii OTCYTCTBYET CUrHam Ha
COOTBETCTBYIOLLLEM [AMCKPETHOM BXOAe, TO KOHTpOMnep CYWTaeT HacoC aBapUHbIM.
BxogHom curHanm OT AMCKpeTHOro patyumka pgasrneHusi obpabaTtbiBaeTcs crneayoLimm
obpasom: norndeckun «0» — ecTb AaBneHue (Hacoc paboTaeT), 1 — HeT AaBneHus (Hacoc
He paboTaerT).

5 Tpu aBapun Bcex WCMOMNb3yeMbIX HACOCOB KOHTPOMSep NepexoauT B Pexum «aBapusi
HacocoBY, rAe BbIKMoYaeT Hacockl 1 1 2.

6  ABapus HacocoB cbpacbiBaeTcs Mo nepes3arpy3ke U Mo HaxaTuio + .

7 B KoHTponnepe peanusoBaHa AOMNOMNHUTENbHas PYHKLMA NEPUOANYECKOTrO BKIIOYEHNS BCEX
HacocoB B NMETHUI nepunos BpeMeHu. Bpems, Ha koTopoe BKMoYaTcs (B MUHYTax) Hacochl,
3agaetca B napametpe «Jleto Hac.Bp», lepuop BkmoveHuss (B AHSX) 3agaeTcs B
napametpe «Jleto Hac.lep.» Hacocbl BkntoyatoTcs no ovepean. CHavana Ha 3apaHHoe
BpeMsi Hacoc 1, NOTOM Ha 3TO e BpeMsi Hacoc 2.

8 Jloruka ynpaeneHnus Hacocamu XBC (npu Wcn.Hac.XBC = ga) aHanorn4Ha noruke pabothbl
LIMPKYALIMOHHBIX HACOCOB KOHTYPOB. Bpemsi paboTbl Hacocos - t pab.Hac. XBC.

3.12 UHTepdenc cBA3n

B npubope TPM232M yctaHoBneHbl moaynun nHtepdericoB RS-485 n RS-232 gnsa opraHusauum
paboTbl npubopa Mo cTaHAapTHbIM npotokonam OBEH, nu6o ModBus, npegocTaensowmm
nonb3oBaTento BO3MOXHOCTb!

—  nporpammupoBaTtb Npubop C NEepcoHanbHOro KOMMbOTEPA C MOMOLLBI NpPOrpaMmbl

KOHuMrypartopa;

—  cuMTbIBaTb M3MepsieMble BENMUYMHBI U3 Npubopa B KOMMbLIOTEP;

—  TvpaxupoBaTb KOHUrypaumo n3 ogHoro npubopa B 04MH WU HECKOMBKO APYTUX.

Yepe3 noptel RS-485 u RS-232 Bo3MoxHa nepejava 3HAYeHWN KOHMUIypaLMOHHbIX
napamMeTpoB, ONpoC W AMCreTYepU3aLms onepaTMBHbIX NapamMeTpoB.

27
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Mpu pabote koHTponnepa yepe3 nopT RS-232 Ha MK gns obmeHa AaHHbIMU OOMKHbI BbITb
3afaHbl CeTeBble HaCTPOWKW, COOTBETCTBYIOLUME 3aBOACKMM YCTAHOBKAaM CETEBbIX HacTpoek
KOHTponnepa:

—  CkopocTtb: 115200 6uT/c;

—  [OnvHa crnoa gaHHbIX: 8 6umT;

—  KoHTponb 4eTHOCTU: OTCYTCTBYET;

—  Agpec: 16.

CeteBble HacTpovikun nopta RS-485 3apaioTca nonb3oBatenem B Aepese KoHdwurypaumsa \
HacTtp.RS-485.

3.13 UHTepdeinc cBAsn ¢ npuéopom MP1

Mogaynb paclumpeHuss BbIXOOHbIX YCTPOWCTB NpedHa3HaydeH ANs yBenu4eHus Konuyectsa
BbIXOAHBIX YCTPOWCTB npubopa TPM232M.

Cxema nogkroveruss mogyns MP1 k npubopy TPM232M npeactasneHa B [NpunoxeHun bB.
Wcnonb3osaHne MP1 onpeneneHo 3awmnton moamdukaumern — 01 n o6s3atenbsHo.

Mogynb paclumpeHnss gormkeH ObiTb MOAKMIOYEH K npubopy Ha aTane akcnnyaTtauuu. [pu
KOHUryprpoBaHum npubopa nogkntovats MP1 He ob6s3aTenbHo.

3.14 WHTepdenc ceasm DBGU

WHTepdennc DBGU npepgHa3HaveH Ans 06HOBNEHUS NPOLUMBKM KOHTPOMMepa Ha HOBYK BEPCUIO
NGO NPOLUMBKM HOBOW MoaudUKaLmm, COOTBETCTBYIOLLEN APYrOMY anroputMy yrnpaBrieHust.

[na coepuHenus ¢ MK HeobxoauMo Mcnonb3oBaTe CneuuanbHylo NnaTty-nepexodHuk, a Takke
kabenb KC1, nubo KC2, coeguHsiiowmin nnaty-nepexofgHuk ¢ noptom RS-232 MK (Hanpsmyto, nubo
yepe3 agantep USB/RS-232). Kabenb KC2 u nnata-nepexogHuk BxogsaT B «Komnnekt ans
06HoBneHus npowmekm TPM133M» 1 npnobpeTatoTca OTAENbHO.

BHumaHme!

1 TopT npegHasHa4eH UCKMIOYMTENBHO AN CEPBUCHBIX Lienei. 3anpeljaeTcs nogknoyaTth K
Hemy ntobble yCTpPOMCTBA Ha dTarne Hanagkvu 1 aKCrnyaTaumn, 3a UCKIoYeHem nnatbl Ans
0BHOBMNEHUS NPOLLMBKM NPU HEOOXOANUMOCTU BbINONHEHUS1 OBHOBMNEHNS NPOLLIMBKU.

2 Tpwv o6HOBMNEHWM NPOLLNBKM BpeMs ByaeT copoLlueHo, 1 ero HeobxoaAMMO NepeyCcTaHOBUTb.

3 [lpn OGHOBNEHWUM MNPOLUMBKA 3HAYEHUs] BCEX KOHMUIypaLMOHHbIX napameTpoB OyayT
cbpoLueHbl.

4  Tlocne oOOHOBMEHWA MNpoOWWBKM  Heobxogumo  BeINONHWTE cbpoc EEPROM  u
CKOHdUrypupoBaTb Npnbop 3aHOBO.

5  3HaveHus napameTpoB, COXPaHEHHbIe NPOrPamMmMoi TUPaXXMPOBAHWS U3 CTapOW MPOLLMBKY,
3anucaTb (NepeHecTn) B HOBYIO MpoLMBKY OyaeT HeBO3MOXHO. [pn HeobGxoamMmMocTu
MCMONb30BaHNA 3HA4YeHU napamMeTpoB M3 CTapol NPOLUMBKM, HEOBXOAMMO COXpaHUTb
NPEXHIO KOHUIypaLmIo NPy NOMOLLM NPOrpamMmMbl TUPaXMPOBaHKUSA 3aHOBO.

3.15 ®yHKuMOHanbHas cxema
3.15.1 OnucaHue pyHKLMOHANILHOW CXeMbl MpU paboTe C OAHUM KOHTYPOM

Ecnu npubop wucnonb3yetcs Ansi ynpaBneHWsi OAHUM KOHTYpoMm oTonneHus nubéo [BC
(Ncn.koHTYp.2 = HeT) - PyHKUMOHanbHas cxema npubopa npusBeaeHa Ha pucyHke 3.8.
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PucyHok 3.8 — ®yHKUMOHaNbHasA cxema npu6opa, 0ANH KOHTYpP

B cocTtaB cuctembl BxoauT cnepywulee oGopyqosaHme:

—  LUMPKYNALMOHHbIE HAacocChl 1 1 2 KOHTYpa, BKIIOYAOLWMECS NONEePEeMEHHO;

— K3P TennoobmeHHMKa KOHTypa, ynpaBnsieMbli ABYMS [AUCKPETHbIMW, nubo ogHUM
aHaroroBbIM CUrHanoMm;

—  Hacoc MOAMUTKM KOHTYpa, OCYLUECTBRSIOWMA [ONWB TENSIOHOCUTENS NpU  CHUKEHUN
[aBreHusl B KOHTYpeE;

—  nepeknioyaTesb NepeBofa KOHTypa B HOYHOW PEXMM C U3MEHEHMEM YCTaBK/ TeMNepaTyphbl;

—  nepeknioyaTtesb NepeBofa KOHTypa OTOMNSIEHUS B NIETHUIN PEXNM;
aBapuHas curHanmusauus: OoTKMmoyYaemas (nammna) U KHOMKa OTKIIoYEHWs aBapuHOM
curHanusauuu;

—  aHaroroBble AATYMKW: TEMMNepaTypbl HapyXHOro BO3dyxa, TemnepaTypbl MpsMOi BOAbI,
TemnepaTtypbl 06paTHOM BoAb!, TeMMepaTypbl B KOHTYpPe, AaTYvK AABMEHUSA B KOHTYPE;

—  [AUCKPETHbIV AaTuuK AaBneHusi B KOHTYpe Nvbo nepenana AaBreHns Ha HAacCOCHOW rpynne.

3.15.2 OnucaHune pyHKLMOHaANbLHOM CXeMbl Npu paboTe ¢ ABYMA
KOHTypamm
Ecnu npubop ucnonbayeTcst Ans ynpaBreHUs ABYMsi HE3aBUCHMMbIMU KOHTypamu oTonneHus/

BC/ otonnenusa + BC (Mcn.koHTyp.2 = ga) — dyHKUMOHanbHas cxema npubopa npuBedeHa Ha
pucyHke 3.9.
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PucyHok 3.9 — dyHKUuMOHanbHaA cxema npubopa - ABa KOHTypa
30



3 YcTtpowncTBo 1 paboTta npubopa

B cocTaB cucTeMbl KOHTYpa 1 BXoAuWT criedytoliee o6opyaoBaHue:
— LMPKYNSILMOHHbIe Hacockl 1 1 2 KOHTYpa, BKMNOYaIOLLMECs NoNepeMeHHo;
— K8P TennoobmeHHVKa KOHTypa, ynpaBnsieMbli [BYMS OWCKPETHbIMKW, 1MOO  OAHMM

aHanoroBbiM CUrHanom;

— HacoCbl nNOANUTKN KOHTYpa, OcCywecTBndaAwmne O0nnMB TennoHoCUTena npu  CHUXEeHUU

[aBreHns B KOHTYpe;
nepekstoyaTens NepeBoAa KOHTypa B HOYHOW PEXUM C MBMEHEHWEM YCTaBKU TemnepaTypsl;
nepeksnoyaTens nepeBoAa KOHTYpa OTOMMEHNS B NETHUI PEXUM;

aBapuviHas curHanusauusi: oTkMnoyaemasi (namna) M KHOMKa OTKIYEHUs aBapurHOMN
CUrHanusauuu;

aHanoroBble [AaTyvKW: TemnepaTypbl HapyXHOro BO3fdyxa, TemnepaTypbl NpPsSMOW BOABI,
TemnepaTypbl 06paTHOM BOAbI, TEMNEpaTypbl B KOHTYpe, AaTYMK A4aBMNEHUSI B KOHTYPE;
OVICKPETHbIN AaTYMK AaBNEHUs B KOHType nnbo nepenaga AaBreHUst Ha HaCoCHOW rpynne.

B coctaB cuctembl KOHTYpa 2 BXOQMUT TOXe o6opy,uOBaHme, 4YTO WU ANnA KOHTypa 1 3a
NUCKINMK4YeHnem:
— HacoCbl NMOANUTKN KOHTYpa, OcCylwecTBndawwmne [0nnMB TennoHocUTena npu  CHWXeHUU

[JAaBMEeHUs B KOHTYpPE OTOMMIEHMs, MOryT GbiTb MCMONb30BaHbl B kadecTBe Hacocos XBC npu
1CMonb30BaHUM KOHTYpa Anst paboTsl B cucteme MBC.

MpumeyaHue — B 3aBUCHMOCTU OT KOMMIIEKTALMU YCTAHOBKW, HEKOTOPOE 060pyLOBaHUE MOXET
oTcyTcTBOBaTh (CM. Mpunoxexue K).

3.15.3 ®yHKLUMWN, BbINOMHAEMbIE NPUOOPOM B cucTeme otonseHus n NMBC

C nomollblo 3anoXeHHbix B npubop TPM232M anropuTMOB BbLINOMHSOTCS chneayolme

DyHKLMM:

nopaepXaHue TemnepaTtypbl B KOHType OTOMMEeHUsi, 3afaHHON No rpaduKy OTHOCUTENBHO
TemnepaTypbl HapyXHOro Bo3dyxa Nnbo NpsiMon BoAbl;

nogaepxaHve TemnepaTypbl B KOHTYPE ropsiyero BoAoCHabGXeHus;

nonepemeHHoe ynpasrieHve Hacocamn 1 u 2 koHTypa MBC n otonneHus;

ynpasreHne HacoCOM MOAMUTKN KOHTYpa OTOMMEHUS;

KOHTPOMb 06pbIBa U KOPOTKOTO 3aMblKaHWs1 aHaNOroBbIX 4aTYMKOB;

KOHTpOMb ucnpaBHOCTM HacocoB 'BC n oTonneHus;

GnoKkMpoBKa BKMHOYEHUS HencnpasHbIX HacocoB MBC 1 oTonneHus:;

BKIIOYEHMe aBapuiHoro Hacoca MBC 1 oTonneHust npu aBapmm o6omnx paboymx HacoCoB;
OononHuTenbHoe ynpasneHve cnusoM BC npu npeBbileHUM TeMnepaTtypbl B KOHType
BC, nubo HaxoxaeHun knanaHa MBC B 3aKpbITOM COCTOSIHUM HEMPEPLIBHO B TEYEHUE
3ajaHHOTO BPEMEHM;

aBTOMaTMyecKoe NnepekroyeHe pexumoB paboTbl npubopa, B YaCTHOCTW, NepeKnioyeHne
060opyAoBaHns C 3UMHEro pexuma paboTbl Ha NETHUN;

MECTHOe W [AWCTaHUMOHHOe (4epe3 WHTepdelnc) pyyHoe YyrnpaBrieHne BbIXOAHBLIMU
ycTpoicTBaMm npubopa (Tonbko B pexume «OcTaHOBY);

OpMMPOBaHNE aBapWiHbIX CUrHanNoB: OTKMOYaemMoro (peByH) W He OTKI4aeMoro
(namna);

py4YHoe nMMBo aBTOMaTUYECKOE NEPEKITIOYEHNE B HOUYHOW PEXUM;

nepepava B ceTb RS-232 nubo RS-485 no 3anpocy MacTtepa cetu 3Ha4eHuin onepaTmBHbIX
1 KOH(UrypaLMOHHbIX NapamMeTpoB o npotokonam OBEH, nu6o ModBus.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

4 Pexunmbl paboTbl npubopa B cucteme LLO u 'BC

MpuGop MoxeT BbITb MCMONb30BaH AN YNpaBneHus 0aHWM KOHTYpoM (otonneHue nubo MBC)
NV OBYMS He3aBWCMMbIMW KOHTYpamu (OBa KOHTypa oTonneHus/ aBa koHTypa BC/ otonnenue +
BC).

Mpu pabote B coctaBe cucTembl npubop TPM232 ¢ nomollbio BXOAHbIX AaT4MKOB
KOHTPONMMpYeT: TemnepaTypy B KOHTypax, TemnepaTtypy HapyxHoro Bosgyxa (TH), mpsmon Bogebl
(Tnpsim), obpaTHol Boabl (Tob) B koHTypax (npu paboTe ¢ koHTypom BC nokasaHusi gaTyvMkoB He
YYMTBLIBAIOTCS), [OaBMEHNE B KOHTypax.

OpHOBpPEMEHHO NPMBOP NPOU3BOAMT OMPOC MOAKIIOYEHHbIX K ero Bxogam C4-C8 AMCKPeTHbIX
[aTYUKOB, KOHTPOMMPYIOLMX paboTy OCHOBHOrO obopyaoBaHus cucTeMbl (cM. n. 3.6). [pwu
obHapyxeHnn HeucnpaBHOCTU Npubop hopMUpYeT aBapuiiHbli CUTHanm M BbIBOAUT Ha MHAMKATOP
coobueHne 06 aBapum.

Mo pe3ynbTaTtam onpoca aHanoroBbiX U AUCKPETHbIX aatynkoB TPM232M ynpaensieT paboton
koHTypos LIO n 'BC.

Mporpamma paboTbl npubopa TPM232M coznaHa coBMecTHO ¢ komnanmen OO0 «TennoHuka-My.

Mpu paboTe BO BCEX pexxmMMax yuuTbIBalOTCS creaytoLmne obime npuHLmMnb:

— noKasaHusi [OaTyMKOB Ha 3KpaHax NpUBOASITCA C  y4YeTOM MapameTpoB KOPPEKLMH,

pacnonoxeHHblx B aepeBe «06wee\CaBHaknAHBXx»;

—  noruka 06paboTku ANCKPETHBLIX BXOAHbBIX CUrHaNoOB 3aaeTcs Nosib3oBaTeneM B napamerpe
«Jlormka [Ouckp.Bx» ana kaxgoro wu3  BXOAOB OTAenbHO. KoHTponnep Moxer
BOCMPUHMMATb BXOOHOW CUrHam «1» Kak Normyeckyto eaumHuly, nubo kak rnorudeckuin «0».
[na atoro B cooTBeTCTBYylOLWEM OuTe ykasaHHOro napameTpa HeobXoOMMO YCTaHOBUTb
3HauyeHue «0», nnbo «1», cooTBETCTBEHHO. [ns NpoCTOThbl MOHUMAHUA B TEKCTE MPUHSATO
0603Ha4aTb NOMMYECKUin BXOOHOW CUrHam, a He dumandeckuin. To ectb Hagnucb «C2=1»
cnegyeT BOCNpUHUMATBL Tak: Ha Bxoae C2 umeeTcs curHan normyeckon eanHuLb.

BHumanue! lNpu ownboyHom 3apjaHum napameTpa «Jloruka [Ouckp.Bx» cuctema
OyaeT BOCMPUHUMATbL COOTBETCTBYIOLUMIA AUCKPETHbIM BXOAHOW CWUrHam no obpaTHou
norvike, 4To NpuBeaeT K HeMpaBubHON paboTe cuctemsl.

- norvka nepexoga Mexay pexumamu B BbiXOOHble OHW KPYrNOCYTOYHO WMAOEHTUYHa JNOoruke
nepexoaa mexay pexvmamu B HOYHOE BpeMsA.

B Tabnuuax 4.1 n 4.2 npeactasneHbl pexumbl paboTbl koHTypoB [BC w oTonnenus,
COOTBETCTBEHHO, Npnbopa TPM232M.

Ta6bnuua 4.1 — PexxuMbl paboTbl KOHTYPOB nNpuéopa

Ne YcnosHoe HasBaHue pexuma pabotbli KomMmeHTapum
obo3Ha4yeHune
1 OCTAHOB OcTtaHoB KoHTypa (rae X — 1 MPMBOP He YNPaBIISIET CUCTEMOVA
KOHTYp X (koHTYp 1); 2 (KOHTYP 2)). Y

2 HarpeB koHTyp X | PerynupoBaHue Temneparypbl
B KOHTYpe (OCHOBHOW PEXNM):
1. no rpaduky B
3aBMCMMOCTM OT THap.Bo3ayxa
nunbo T np. — cuctema
OTOMMNEHNS;

2. no UKCUPOBaHHOMN
ycTaBke 3agaHue KOHT.X (npu
Kon-Bo Toyek = 1) — cuctema
BC.

Pabounin pexum - npubop 3anyLieH
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OKoHYaHue Tabnuubl 4.1

Ne ycnosHoe HasBaHue pexuma paboTbl KommeHTapumn
o603HauYeHue
3 Houb koHTYp X PerynupoBaHue TemnepaTypbl
KOHTYpa C MOHWKEHHOW yCTaBKOW
(HOYHON pexum)
4 O6paTH.KOHTYp PerynupoBaHue TemnepaTypbl
X obpaTtHou Boabl (Npu .
KoHT.0BpaTkIn X = BKIKOYUTL) Pabounin pexum - npubop 3anyLieH
5 JeTo koHTYp X OTKMIOYEHNE KOHTYPa X B
netHem pexume npun Kon-so
ToYek = 1 (KOHTYp Mcnonb3yeTcs
B kayecTBe koHTypa BC)
6 Asap.[laTty.KoHT. | ABapus 4aTUMKOB KOHTYypa
7 ABap.Hac.KoHT. ABapus 3a1€1ICTBOBaHHbIX ABAPUIHLIE PEXVMbI
HacocoB KoHTypa X
8 AHP koHTyp X ABToHacTpovika MAA- Pexum asToRacTporikn (AHP)
perynaTopa koHTypa X

—

abnuua 4.2 — Pexumbl paboTbl KoHTypa LIO npu6opa

Ne YcnoBHoe 0603Ha4YeHue

HasBaHue pexuma pabotbl

KommeHTapun

1 OCTAHOB oTonn

OcTaHOB CHCTEMbI OTOMMEHUS

Mpubop He ynpaeBnset
cuctemon

2 Harpes otonn PerynuposaHve Temnepatypsl
KOHTYypa OTOMneHnst (OCHOBHOM
pexum)

3 Houb oTtonn PerynuposaHve Temnepatypsl

KOHTYpa OTOMNIIEHUS C MOHVKEHHOWN
YCTaBKOMN (HOYHOWN PEXUM)

Pabouve  pexumbl -
npubop 3anyLieH

4 O6paTH.OTonn

PerynupoBaHue Temnepatypbl
obpaTtHoli BoAbl

5 INeTto oTtonn

OTKMoYEHME OTOMMEHUS B NIETHEM
pexume

6 ABap.flaty.OTon

ABapusi 4aT4MKOB KOHTYpa
oTonneHust

7 ABap.HococOoTon

ABapus Bcex 3aeNCTBOBaHHbIX
HaCOCOB KOHTYpa OTOMMEHUS!

ABapwiiHble peXumbl

8 AHP otonn

ABTtoHacTtpovika M-perynsaropa
KOHTYpa oTonseHus

Pexum
(AHP)

aBTOHACTPOWKM

4.1 Pexumbl KOHTypa 1 (2)

4.1.1 Pexum «OcTaHOB KOHTYpP 1» (KOHTYp 2)

Pexum npegHasHaveH ang:

— KOHUrypupoBaHusi npubopa;

— NPOBEAEHNSI PEMOHTHbIX U MYCKO-HanaAo4HbIx paborT;
B aTOM pexuMe npuGop aBTOMaTUYECKN HE YNPaBMSIET KOHTYPOM.
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4.1.1.1 ®PyHKUMWN, BbINOJSIHAEMbIE NMPU BXOAE B PEXUM

[Mpu Bxoae B pexum:

— NosiBNAETCS BO3MOXHOCTb PeAakTUpoBaHUsi BCEX KOHDUrypaLMOHHbIX NapameTpoB;
— oTkntovatoTess Hacockl KOHTYpa;

— 3akpbiBaeTca K3P koHTypa;

— uamensieTcsa niaukaumsa Ha KK (cm. n. 4.1.1.3);

— YCTPOWCTBa aBapuAHOW CUrHanu3auum BbIKIOYEHbI.

4.1.1.2 ®PyYHKUUN, [OCTYMNHbIE B pexume «OcTaHOB KOHTYpP 1» (KOHTYp 2)
B pexvme goctynHbl cneaytowime yHKUmK:

a) Py4Hoe ynpaBrieHne 3agBWKKOM KOHTypa Ans NpoBepky paboTocnocobHocTM o6opyaoBaHus,
NMBO  OCYLLECTBIIEHUS PEMOHTHO-HaNagouHblX paboT. [Ons pyyHOro ynpaefieHWUss MOLLHOCTbLIO

HeobxoauMo BbIGPaTh CTpernkamm unu Ha knaBumatype npubopa 3kpaH 7 (cm. n. 4.1.1.3),

3aTeM crieqyeTt Haxatb KOM6VIH8LU/IIO KHOMOK + . Mocne 3BYKOBOro curHana c nomoLlbto

KHOMOK @ mnn @ MOXXHO ynpaBJiATb UCMNOJTHUTESTIbHbIM MEXaHU3MOM. [ns Bbixoga u3 pexuma

PYYHOrO ynpaBneHus 3aaBUKXKaMnM HEOBXOAMMO HaxaTb KHOMKY
Bxoa/BbIX0o4 B peXuUM NOATBEPXKAAETCS 3BYKOBLIM CUTHAMOM.

BHumaHme!

1 Tpu Bxoade B pexum pyyHoro ynpasneHus K3P koHTponnep BknioyaeT Hacoc. Ecnum
TeKyLlee COCTOsiHME MOAKMIYEHHOro K Npubopy obopyaoBaHWst He JonyckaeT Takoro
BKIMIOYEHWS, OHO MOXET BbINTU 13 cTposi!

2 3anyck npubopa (nepexod B pexum, OTNUYHbIA OT «OcTaHoB») GrokvupyeTcs Ha
BPEMS1, MOKa aKTUBEH PEXMM PYyYHOrO YnpaBreHust.

6) O6HOBMNEHME MHAMKALIMW Ha KpaHaX.

4.1.1.3 Unaukauusa B pexume «OcTaHOB KOHTYpP 1» (KOHTYp 2)

Mpy dyHKUMOHMPOBaHUK KOHTponnepa B pexume «OctaHoB KOHTYp 1» Ha XKW obHoBnsieTcs
VHAMKaUMS, OTpaxaroLlas npovncxoasiime npoLecch.

SkpaH 0

Fne XX = nokasaHus COOTBETCTBYHLLErO
AaTtyuka TemMneparypbi.

AkpaH 1

fmpe XXXX = nokasaHuss  gartyuvka
TemnepaTypbl Hapy>HOro Bo3fyxa (ecnv gatyvk
NMOAKMIYEH W uUchpaBeH), nnbo TeKkcToBOe
coobLLeHne 06 owmndke n3mepeHus.

SkpaH 2

fope XXXX = nokasaHus  gartyuvka
Temnepatypbl npsiMOM  BoAbl (ecnvM  gaTyuk
NoaKMIYEH W ucnpaBeH), nubo TeKkcToBOe
coobLLeHne 06 owmnbKke n3mepeHus.
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SkpaH 3

fnpe XXXX = nokasaHuss  gartyuvka
TemnepaTtypbl obpaTHol Boabl koHTypa 1 nunbo
KOHTypa 2 (ecnu [daTyvMK MOAKMIOYEH 1
ucnpaeeH), nmMbo TekcToBoe coobuieHne 06
oLwmnbke n3MepeHus;

YY.YY = yctaBka Tob, BblHMMCREHHasi no
rpacuky.

SkpaH 4

Fpe XXXX = nokasaHus  paTyvka
TemrnepaTypbl BOAbl B KOHType (ecnm [aTyvk
MoAakMoYeH U ucnpaseH), nMBo TekcToBoe
coobLieHve 06 owmnbke 3MepeHuss;

YY.YY = yctaBka TKOHTypa, Bbl4MCIEHHAs
no rpacpuky nubo ukcupoBaHHas ycTaBka
3apaHue KoHT. (npu Kon-Bo Touek = 1).

3kpaH 5

Iae 13:00 — Tekyluee 3Ha4yeHVe BpeMEHU B
dopmate YACBI:MAHYTbI.

13.05.13 — faTta B popmate Y4.MM.IT.
JkpaH 6

Foe XX. XX = nokasaHus gatymka gaBneHus
B KOHType (ecnu pJdaTyMK MOAKIOYEH W
ucnpaeeH), nuMbo TekcToBoe coobLieHne o6
oLMBKe N3MepeHus.

SkpaH 7

Fne XXX = Ttekywee nonoxeHne K3P
(pacueTtHoe B %).

b i
Mpu HaxaTuuM coYeTaHusi KHOMOK + KOHTPOINEP MEPEXOAUT B PEXUM PYYHOrO

yrnpaBrieHUs NMONOXEHWNEM 3aABVKKM KOHTYpa:
a) 6rokupyIOTCS BCe OCTalbHble 3KpaHbl, KPOME LLECTOro;

6) Npy HaxaTuM KHOMKM @ KOHTpOMnep BblaaeT CUrHam Ha OTKpbITUE 3afBWxkM (B cnydae,
ecrnn 3aABuKKa aHarioroBasl, — MNaBHO YBENUYMBAETCS 3HaYeHMe BbIXOAHOrO CurHana; B crydvae
Hanuuus 3adBWKKKM, ynpasnsiemor asymsi BY, 6Gymet BkntoyeH cooTBeTcTBytowuin BY Ha Bpewms

HaxkaTua KHOI'IKVI). |-|pVI HaxkaTum KOHTpONnep BblAacCcT CUrHan Ha 3akpblTUe 3aaBVXKA.

=
B) NPW HaXaTuN KHOMKM D GyaeT OCyLLECTBIEH BbIXO U3 pexuma pyyHoro yrnpaeneHus K3P.

4.1.2 Pexum «HarpeB KOHTYp 1» (KOHTYp 2)
B atom pexume npubop ynpaensieT K3P koHTypa, OcyLlecTBNsis perynupoBaHue TemnepaTtypbl
OTOMMNEHMS.
4.1.2.1 ®PyHKUMN, BLINOJIHAEMbIE NMPU BXOAE B PEXUM
[Mpun Bxoge B pexum:
— BKIOYAETCS LMPKYNSILMOHHBIA HACOC KOHTYPa;
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— uamensieTca niaukaumsa Ha XKKW (cm. n. 4.1.2.3);

— YCTPOWCTBA aBapUHOW CUrHanuM3auumM BbIKIOYEHbl, W OyayT BKIYEHbI B Crny4ae
BO3HWKHOBEHWS aBapuUNHOWM cuTyaumm (cm. n. 7.2).

4.1.2.2 PyHKUMMK, [OCTYNHbIE B pexume «HarpeB KOHTYp 1» (KOHTYp 2)

B pexvme goctynHbl cneayowime yHKUmK:

a) KOHTpomnnep ynpaBnseT 3adBWKKOW KOHTypa, NopAepXuBas Temnepatypy B KOHType
OTHOCUTENBHO YyCTaBKW, 3adaHHow no rpaduky pad TKOHTYp 1 oOTHOCUTenbHO TemnepaTypbl
HapyXHoro Bo3gyxa nubo npsiMoit BoAdbl B 3aBUCMMOCTU OT 3HauveHusi napameTtpa Tun Fpad (cm.
n. 6.11.2) nubo oTHoCcUTENBEHO OUKCMPOBAHHOW ycTaBkn 3agaHue KOHT. (npy Kon-Bo Touek = 1).

6) py4Hoe yrnpaBneHue 3aABWKKON KOHTYpa. [ins py4YHOro ynpaeneHus MOLWHOCTbI HEOBX0AUMO

BbIOpaThb CTpenkamu nnm @ Ha knaBsuaTtype npubopa akpaH 6 (cm. n. 4.1.2.3), 3atem cnepyet
HaxaTb KOMOMHaUMIO KHOMOK + . Ona Bbixoda K3 pexumMa py4yHOro YynpaBreHus

(BbiX0Q
3afBMXKKaMN HEOBXOAMMO HaxaTb KHOMKY . Bxoa/Bbixon B noapexvm nopTBepxaaetcs
3BYKOBbIM CUTHAmOM.

B) aBTOMaTM4ecKoe nepeknioyeHe HacocoB 1, 2; py4yHoe nepeknioyeHme Hacocos 1, 2.

r) AononHuTenbHast YHKUMSA YNpaBreHnss HacocoM MOANWTKM koHTypa 1 nubo Hacocamu npu
WUcn.koHTyp.2 = la (nogpobHee cm. n. 3.7).

1) OGHOBIEHME MHAMKaLWMN Ha 3KpaHaXx.

4.1.2.3 UHpukauusna B pexume «Harpes NBC»

Mpy dyHKUMOHUPOBaHUKM KOHTponnepa B pexume «Harpes BC» Ha XXKWU oGHoBnsieTcs
MHOMKaLmMs, oTpaxaroLlas npoucxogsaiume npouecchl.

SkpaH 0

Fae XX = nokasaHus COOTBETCTBYIOLLEIO
AaTyuka Temneparypbl.

SkpaH 1

Fne XX XX = nokasaHust aartyuvka

TemrnepaTtypbl Hapy>XHOr0 Bo3gyxa (ecnv AaTyuk
NMOAKMIOYEH W uUcnpaBeH), nnbo  TekcToBoe
coobLieHve 06 owmnbke U3MepeHust.

SkpaH 2

Fne XX XX = nokasaHust aartyuvka
Temnepatypbl npsMoW  BoAbl  (ecnuM  AaTyuK
MOAKMIOYEH W uUcnpaBeH), §nnbo  TekcToBoe
coobLeHve 06 owmnbke 3MepeHust.

OkpaH 3 s 1
lne XX. XX = nokasaHus  gartyuka AREE"
TemnepaTypbl 0OpaTHOM BOAbI B KOHTYpPE. kil M
YY.YY — ycraBka Tob, BblMUCMEHHaAsi MO
rpacuky.

Ecnn B napameTtpe KoHT.06patkm 1 3agaHo
3HauYeHNEe «BbIKIYUTLY, MOKa3aHUs AaTynka He
yunThIBaOTCS Npu paboTe.

SkpaH 4

lne XX. XX = nokasaHus  gartyuka
TemrepaTypbl BOAbl B KOHTYpe.
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YY.YY — vyctaBka Tk1, BblMMCNEHHas no
rpacpuky nubo dukcmpoBaHHasi ycTaBka 3agaHue
KOHT.

3kpaH 5

Foe 13:00 — Tekywlee 3HayYeHMe BpeMeHU B
dopmaTte YACBI:MUHYTHI.

13.05.13 — laTta B popmate Y4.MM.IT.
AkpaH 6

Fae XXX = tekywee nonoxeHve K3P koHTypa
acquHoe B %). MNpun HaxaTum coyeTaHns KHOMOK

. KOHTPOIMEP MEPEXOOUT B PEXUM
pquoro yNpaBneHusi MONIOKEHWEM  3aOBWKKU
KOHTypa:

a) 6nokvpyloTcs BCe OcCTanbHble 9KpaHsbl,
Kpome LLIECTOro;

6) NpW HaxaTun KHOMKM @] KOHTpOInep BblgaeT CcUrHam Ha OTKpbITME 3afBWXKKM (B cryyae,
€cnu 3afBWXKa aHanoroBasl, — NMaBHO YBENMWYMBAETCS 3Ha4YeHMEe BLIXOLHOMO CUrHana; B cryvae
Hanmuuus 3aABuKKKM, ynpasnsiemou asyms BY, Gyger BknioyeH cooTBeTcTBytowwmin BY Ha Bpewms

HaxaTusi KHonku). Mpu HaxaTum KOHTPOIINEP BbIAACT CUrHas Ha 3aKpbITUE 3a[BVXKU.
(Buxon
B) MPW HaXaTumn KHOMKM GyneT OCyLLECTBIEH BbIXOA U3 PeXUMa Py4HOro yI'IpaBJ'IeHVIﬂ K3P.
JkpaH 7 H Har e 1

Ha HwxHel cTpoke KOHTponmep BbIBOAUT
TekcToBoe  00O3Ha4yeHMe  BKIIOYEHHOTO B
TeKyLMiA MOMeHT Hacoca: «Hacoc 1», «Hacoc

2». Tpu HaxaTum + @ bynet

OCYLLECTBIIEHO MNEpPeKmnioYeHne Ha CreayoLmii
13 crnmucka Hacoc.

N3veHeHne  Hacoca — noaTBepxaaetcs
3BYKOBbIM CUTHAIOM.

OKpaH 8 i =

Ha HwmxHel CTpoke KOHTpOMnep BbIBOAWUT [
COCTOSIHWNE UCNPAaBHOCTU CUCTEMBI:

a) «Asap. gaty Pnog» — npu aBapuu partuvka gaBneHus. ABapus OaTyvka OaBlieHns He
BbIBOAWTCS B Cryyae, eCnu OH He WUCMoSb3ylTCcs B cucteme (ycTaHoBneH Tun gartyuka 7 «HET
OATYUMKA» (Tvin gatymka 8 ons koHTypa 2));

6) «ABap.gaty. Tob.» - npu aBapum gatumka T 06.BoAdbl KOHTypa, ecnu «KoHTponb obpaTtku»
KOHTYpa = BbIKIOYUTb.

B) «Hacoc 1 aBap» — npu aBapum Hacoca 1 (kputepumn aBapum cm. n. 3.11).

OKpaH 9

Ha HwxHel cTpoke KOHTponnep BbIBOAUT ;
COCTOsIHVE UCNPAaBHOCTN CUCTEMBbI: odl bl

a) «ABap. gatdy Pnog» — npu aBapuv partuvka AaBneHus. ABapus AaTyvka [OaBrieHus He
BbIBOAMTCHA B CrfyyYae, €CnvM OH He MCNofb3ylTcs B cucteme (yctaHoBreH Tun gatuvka 7 «HET
OATYUKA» (Tvin gatymka 8 ons koHTypa 2));

preveeey
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6) «ABap.gaty. Tob.» - npu aBapum gatumka T 06.BoAdbl KOHTypa, ecnu «KoHTponb obpaTtku»
KOHTYpa = BbIKMIOYMNTb.

B) «Hacoc 1 aBap» — npu aBapuu Hacoca 1 (kputepumn aBapum cm. . 3.11).

r) «Hacoc 2 aBap» — npu aBapum Hacoca 2.

) «Cuctema ncnpasHa» — npu otcyTcTBMM aBapun.4.1.3 Pexum «ABapusa Trec»

Ona cpgura CTPOKKN, He nomeLlarLenca no AnuHe Ha awvcnree, crieqyet BOCMONb30BaTbCA

KOMOUHaLMen KnasuLl + @] (ans cagura Bnpaeo), nMbo + @ (ans casvra BReBo).

Mpn BO3HUKHOBEHWW aBapuK KOHTPOMEP MEePEeKIouNT MHAUKALMIO Ha 9 3KpaH, BKIOYUT namny
aBapuUMHOW CuUrHanmu3auuu, npu UCYE3HOBEHUW aBapuM namna aBapuUMHOM  CUrHanusauumn
BbIKIOYNTCSI.

4.1.3 Pexum «O6paTH.KOHTYpa 1» (KOHTypa 2)

B OaHHbI pexuM KOHTYp MOXeT ObiTb nepeBedeH Tonbko npu KoHT.o6paTku 1 = BKMOUUTL
(KoHT.06paTku 2 = BKNOYUTb — A1151 KOHTYpa 2).

B atom pexume npubop ynpasnset K3P KoHTypa, oCcyLecTBNss perynupoBaHne Temneparypbl B
KOHTYpe B COOTBETCTBUM C YCTaBKOW, 33A@HHON rpaddMKoM OTHOCUTESbHO TemnepaTypbl 0bpaTHOM BoAbI.

4.1.3.1 ®PyHKUUN, BbINOJSIHAEMbIE NMPU BXOAE B PEXUM

Mpu Bxoae B pexum:

—  HacoC BKITHOYEH;

- nameHsieTca nHaukaumsa Ha KK (cm. n. 4.1.3.3);

—  InaMna aBapu/HOW CUrHanmu3aumm KOHTypa Nno YMOMYaHWIo BKIOYEHa.

4.1.3.2 ®PyHKUMN, AOCTYNHbIE B pexume «O6paTH.KOHTYpP 1» (KOHTYp 2)

B pexume gocTynHbl crieaytowme MyHKLUK:

a) KOHTponsep ynpasnsieT 3afBWXKOW, NoAAepXKvBas TeMrnepaTypy B KOHType OTHOCUTENbHO
ycTaBku, 3agaHHow no rpacuky Mpad Tob;

0) pyyHoe ynpaBreHue 3agBuKkoW. [ns pyyHOro ynpaBfeHWs MOLLHOCTbIO HeobxoanMmo

BblbpaTtb cTpenkamm unm @ Ha knaBsuaTtype npubopa akpaH 6 (cMm. n. 4.1.3.3), 3atem cneayet

o ‘
HaXxaTb KOMOWHAaUMIO KHOMOK + . Ons Bbixoga u3 pexuma py4vyHOro ynpasleHusa

(B0
3aABMKKamMy He0H6XOANMO HaxaTb KHOMKY
Bxopa/Bbixoa B NoApexuM NoaTBEPXAAETCSA 3BYKOBbIM CUrHamNoMm.
B) aBTOMaTM4ecKoe nepeknioyeHne HacocoB 1, 2; pyyHoe nepeknioyeHme Hacocos 1, 2.
r) AononHuTenbHas MYHKUMSA yhpaBneHWs HacocoM MoAnuMTKM nmbo  Hacocamu  npu
Ucn.koHTyp.2 = la (nogpobHee cm. n. 3.7).
[) o6HOBNEHWe NHAMKALMN Ha KpaHax.

4.1.3.3 Unaukauusa B pexxume «O6paTH.OTNONN»

OkpaH 0
Fae XX = nokasaHus COOTBETCTBYHOLLEIO

AaTyvka Temneparypbl.
BkpaH 1
(il) XX. XX = nokasaHusi narymka

TeMrepaTtypbl HapyXHOTro BO3ayxa (ecnu [aTymk
MoaKMYEH UM UchpaBeH), JNMGO  TeKCToBOe
coobLeHve 06 owmnbke 3MepeHust.
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JkpaH 2

lne XX XX = nokasaHusi narymka
Temnepatypbl npsiMOVM  BOAbl  (ecrnu  AaTuuk
NMOAKMIOYEH M ucrpaBeH), nmMbo  TekcToBoe
coobLeHne 06 omnbke 3MepeHust.

AkpaH 3 e i
Fne XX XX = rnokasaHus nartyuvka
TemnepaTypbl 0OpaTHON BOAbI.
YY.YY — ycrtaBka Tob6, BblMUCIIEHHas Mo
rpacuky.
OkpaH 4 i o 1
lne XX.XX = nokasaHus AaTtyuka [

TemnepaTtypbl BOAbl B KOHTYpe.
YY.YY — yctaBka Tk, BblM4MCIIEHHAs NO rpadmKy
nmbo dmKcMpoBaHHas ycTaBka 3afaHne KOHT.
JkpaH 5

Foe 13:00 — Tekyuwiee 3HayeHve BpeMeHU B
¢dopmate YACbHI:MUHYThHI. 13.05.13 — [ata B
¢dopmate H4.MM.IT.

SkpaH 6
Fme XXX = Tekywee nonoxeHne K3P
(pacueTtHoe B %).

a) GHOKMpy}OTCH BCe OCTallbHbl€ 3KpaHbl, KDOME LLIECTOro;

6) Npu HaxaTum KHOMKU @ KOHTpOMnep BbIAAET CUrHan Ha OTKpbITUE 3aABuXkKKW (B crnydyae,
ecnv 3afBukKa aHanoroBasi — NNaBHO YBENWYMBAETCS 3HAYeHWe BbIXOAHOTO CWrHamna; B cryvae
Hanuuus 3aABWKKKM, ynpasnsiemor asymsi BY, 6Gyget BkntoyeH cooTBeTcTBytowMin BY Ha Bpems

HaXXaTtuna KHOI'IKVI). I'Ipw HaXXaTun KOHTpOmnnep BblAAaCT CUrHan Ha 3akpblThe 3aaBXKA.
(Bulxog
B) Npn HaXXaTun KHOMNKN 6y£l,eT OCYLLECTBINEH BbIX0A U3 pPeXnMa py4HHOro ynpasrieHusa K3P.
SkpaH 7 Harloe Ososre KL

Ha HwkHel cCTpoke KOHTpomnnep BbIBOAUT
TEKCTOBOE 00O03HaYeHMe BKITHYEHHOrO B TEKyLUi
MOMeHT Hacoca: «Hacoc 1», «Hacoc 2». [lpwu

HaxkaTtum + @] OyneT OCyLLECTBMEHO

NnepekrnoYeHne Ha criefyloLlwmnii 3 cnmucka Hacoc.
M3meHeHne Hacoca noATBepXAAeTcsi 3BYKOBbIM
CUrHarnom.

JkpaH 8

Ha HwkHen CcTpoke KOHTpomnnep BbIBOAUT
cocTosiHMe Hacoca noamutkn  «Bkn»,  «Bbikn»
(cnesa) n 3Ha4YeHWe JaBneHWUsi B KOHType (cnpasa).
Ona koHtypa 2 npu «Wcn.Hac.XBC» = [a —
oTobpaxkaeTcsi cocTosiHMe HacocoB XBC.

SkpaH 9

Ha HwxHen CTpoke KOHTponnep BbIBOAUT
COCTOSIHWE UCMPaBHOCTN CUCTEMBbI:
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a) «<ABap. gaty Pnog» — npu aBapum gaTuuka gaBneHus. ABapusi JaTuvka OaBreHus He
BbIBOAMTCHA B Cryyae, €CnvM OH He MCNoMb3yloTcs B cucteme (yctaHoBreH Tun gatuvka 7 «HET
OATYUKA» (Tun gatyuka 8 ans koHTypa 2));

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

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

r) «3aBbiweHa T 06p» — ecnn Temnepatypa Tob > Tob max;

n) «3aHmkeHa T 06p» — ecnu Temnepatypa Tob < Tob min.

Mpn HecKonbKNX aBapusix TEKCTOBblE CTPOKM PaclUMdpOBKM MPUYUMH aBapuin BbIBOAATCS Yepes
npoben Ha HWXKHeW CTPOKe.

[na caBvra CTpokW, He Nomelualolencss No ANvMHe Ha Aucniee, criefyeT BOCMONb30BaThCA

KOMOWHaLMen KnasuLl + @] (ans cagura Bnpaso), nMbo + @ (ans casvra Bneso).

lMpy BO3HMKHOBEHMW aBapuM KOHTPOMMEP MNepeknounMT uHAMKauui Ha 8 akpaH. Jlamna
aBapUNHOW CUrHaNM3aLnn B PeXume BKIoYeHa.

4.1.4 Pexum «Houb KOHTYp 1» (KOHTYp 2)

B atom pexvme npnbop ynpaenseT K3P koHTypa, ocyLecTBNAs perynMpoBaHne TemnepaTypbl ¢
NOHWXEHHOW OTHOCUTENBHO pexuma «Harpes KOHTYp 1» (KOHTYp 2) yCTaBKOW.

4.1.41 ®PyHKUMMK, BbINONHAEMbIE NMPU BXOAE B PEXUM

Mpu Bxoae B pexum:

—  BKIOYAETCH Hacoc;

—  usmeHsieTca uHaukauusi Ha XKKW (cm. n. 4.1.4.3);

—  YCTPOWCTBA aBapuHOM CWUrHanu3aumMu BblKMoYeHbl W OyayT BKOYEHbl B cryvae
BO3HUKHOBEHMWS aBapuUnHON cutyaumm (Cm. n. 7.2).

4.1.4.2 ®PyHKUUK, [OCTYNHbIE B pexume «Houb KOHTYp 1» (KOHTYp 2)

B pexxume gocTynHbl cnegyoLmne yHKLMN:

a) KOHTpomnnep ynpaensieT 3aABWKKOW, NoaaepXvBasi Temnepatypy B KOHType OTHOCUTENbHO
yCTaBku, 3afaHHoi no rpacduky «Fpad TkoHTyp1» nnoc «Odenbta Houb» nmMGo oTHOCUMTENBHO
dukcmpoBaHHoW ycTaBku 3agaHue koHT. (npy Kon-Bo Touek = 1) nnoc «denbTta Houby;

6) pyyHoe ynpaBneHve 38?BVI)KKOI7I. [na pyyHOro ynpaBneHUss MOLLHOCTbI Heobxoanmo

BblbpaTh cTpenkamm unm Ha knaBsmaTtype npubopa akpaH 6 (cM. n. 4.1.4.3), 3atem cneayet
o i Il
HaXkaTb KOMOMHAaLMIO KHOMOK + . [na BbIxoda W3 pexuma py4YHOro YynpasneHus

(B0
3a7BMKKaMy HEOO6XOANMO HaxaTb KHOMKY .

Bxopa/Bbixoa B pexvM NOATBEPXAAETCS 3BYKOBLIM CUTHANOM.

B) AlONONHMTENbHAA (YHKUMST yNpaBneHns HacocoM nnbo Hacocamu MOAMUTKM  KOHTypa
(noppo6GHee cm. n. 3.7).

r) aBTOMaTMYEeCKOE NepekrioYeHne HacocoB 1, 2; pyvyHoe nepekroYeHe Hacocos 1, 2.

A) o6HOBNEHWe NHAMKALMN Ha SKpaHax.

4.1.4.3 UHpukauus B pexume «Houb KOHTYp 1» (KOHTYp 2)

Mpy dyHKUMOHMPOBaHUM KOHTponnepa B pexume «Houb koHTyp» Ha XKW obGHoBnseTcs
MHOMKaUMS, oTpaxatoLwas nponcxoasiime npoLecchl.

AkpaH 0

Foe XX = nokasaHus COOTBETCTBYHOLLEro AaTyuka 7
TeMmnepaTypsbl. i
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AkpaH 1

Fne XX. XX = rnokasaHus nartyuvka
TemnepaTypbl HapyXXHOro BoO3fdyxa (ecnu [aTyuk
MOAKMIOYEH M UcrpaBeH), nuMbo  TekCcToBoe
coobLeHne 06 owmndKke n3mepeHus.

SkKpaH 2

Fne XX XX = rnokasaHus nartyuvka
Temnepatypbl MpsAMOA  BoAbl  (ecnuM  JaTyuk
MOAKMIYEH M uUcrpaBeH), nubo  TekcToBoe
coobLieHve 06 owmnbke 3MepeHust.

OkpaH 3 i
Fne XX XX = rnokasaHus nartyuvka W W
TemnepaTtypbl 06paTHON BOAbI. . :
YY.YY - ycrtaBka Tob6, BblMUCIEHHAs MO
rpacuky.

Ecnn B napametpe KoHT.0Gpatkm 1 3agaHo
3HauYeHNe «BbIKIOYUTLY, MOKa3aHWs JaTyvka He
y4nTbIBaIOTCS Mpun paboTe.

OkpaH 4

Fne  XXXX = nokasaHua  gaTtyvka .s -
TemnepaTtypbl BOAbI B KOHTYpe. t

YY.YY — ycraBka TK, BblYMCNEHHAsA MO rpadmKy
nubo ukcnpoBaHHas yctaBka 3agaHue KOHT. (npu
Kon-Bo Touek = 1).

JkpaH 5

Fne 13:00 — Tekywee 3HayeHWe BpeMeHU B
dopmate YACbBI:MUHYTHI. 13.05.13 — [aTta B
¢dopmate H4.MM.IT.

JkpaH 6 K

Fpe XXX = Tekywee nonoxeHne K3P |,
(pacueTHoE B %). AU A

o i
ﬂpw HaXXaTumn co4eTaHua KHOMOK + KOHTpONep nepexogut B pPexuvuMm pyyHOro

ynpaBrieHUs! NONOXeHNEM 3aABWKKN KOHTYpa:
a) BroKUPYIOTCSt BCe OCTarlbHbIE 3KpaHbl, KPOME MSTOrO;

6) Npy HaxaTuu KHOMKU @ KOHTPOINep BblOaeT cUrHan Ha OTKpblTUe 3afBWXKU (B crydvae,
ecnu 3afBuXKa aHanoroBasi — MIaBHO YBENWYMBAETCS 3HAYeHWE BbIXOOHOTO CWUrHamna; B cryvae
Hanmuumus 3adBuKKKM, ynpasnsemon Asyms BY, Gyget BknioyeH cooTBeTcTBylowmin BY Ha Bpems
HaxaTust KHonku). Mpu HaxaTum KOHTPOINep BbAACT CUrHas Ha 3aKkpbiTUe 3afBUXKM.

s
B) Npn HaXXaTun KHOMKK . 6y,D,eT OCyLLeCTBIIEH BbIX0A U3 peXumMma py4HOro ynpasJieHUsA K3P.

SkpaH 7

id
|
i3
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Ha HwxXHei CTpoke KOHTPOSnep BbIBOAMT TEKCTOBOE OGO3HAYEHWE BKIOYEHHOTO B TEKYLUWIA

MOMEHT Hacoca: «Hacoc 1», «Hacoc 2». lNpu Haxatuu + @ 6yneT ocyllecTBNeHO

nepekxkrniyeHne Ha CJ'Ie,ElyIOLLWIVI u3 cnncka Hacoc. MameHeHne Hacoca noaTBepXxgaeTca 3BYKOBbIM
curHasnom.

_?_Kpau 8

Ha HuXHen cTpoke KOHTpOornep BbIBOAUT COCTOSIHME Hacoca NoanuTku «Bkny», «Bbikn» (cnesa) un
3HadeHve AaBneHns B KOHType (cnpasa). [Ans koHTypa 2 npu «Mcn.Hac.XBC» = [la — oToGpaxaeTcs
coctosiHne Hacocos XBC.

SkpaH 9

Ha HmKHeln cTpoke KOHTpOMnep BbIBOAUT COCTOSIHWE UCMPABHOCTU CUCTEMBI:

a) «Aeap. gatd Prnog» — npu aBapum gatyvka AaBneHus. ABapusi gaTyvka OaBrieHus He
BbIBOAWUTCA B Cry4yae, €Clu OH He WUCNonb3ylTcA B cucteme (yctaHoBneH Tun gatyvka 7 «HET
OATYUKA» (Tun gatyuka 8 ans koHTypa 2));

6) «ABap.gaty. Tob.» - npu aBapum gatumka T 06.BoAdbl KOHTypa, ecnu «KoHTponb obpaTtku»
KOHTYpa = BbIKMIOYNTb.

B) «Hacoc 1 aBap» - npu aBapwm Hacoca 1 (kputepum aBapum cM. n. 3.11).

r) «Hacoc 2 aBap» - npu aBapum Hacoca 2 (kpuTepumn aBapum cMm. n. 3.11).

1) «Cuctema ucnpasHa» — Npy OTCYTCTBUM aBapuu.

Mpn HecKoNbKNX aBapusix TEKCTOBblE CTPOKM PaclUMpOBKM MPUYMH aBapuil BbIBOASTCS Yepes
npo6en Ha HWKHEN CTPOoKe.

[na coBura cTpokw, He MomelalLlencs no AnMvMHe Ha Aucniee, criefyeT BOCMONb30BaTbCH

KOMOVHaLMen knasuL + @] (ans casura Bnpaso), NMbo + @ (ans coswra Bneso).

Mpn BO3HUKHOBEHWW aBapuy KOHTPOMEP MEepPeKIounT MHAMKALMIO Ha 8 3KpaH, BKIOYUT namny
aBapuUMHOW CUrHanmu3auuu, npu UCYE3HOBEHUW aBapuvM namna aBapuUMHOM  CUrHanusaummn
BbIKITOYNTCS.

4.1.5 Pexum «ABap.Jaty.KoHTyp 1» (KoHTYp 2)

B atom pexume npubop nepexoauT K aBapUHOMY MOAAEPXKaHWI0 TeMnepaTtypbl B KOHType B
COOTBETCTBUM C Tabnuuen 4.3.

4.1.5.1 ®yHKUUK, BbINONHAEMbIE NMPU BXOAE B PEXUM

Mpu Bxoae B pexum:

— Hacoc OTOMMeHus;

— n3meHsieTca nHaukaums Ha XKW (cm. n. 4.1.5.3);
— YCTpOWCTBa aBapyNHOW CUrHanM3aLummn BKITKOYEHDI.

4.1.5.2 ®dyHKuuK, poctynHble B pexume «ABap.faty.KoHTyp 1» (KoHTYp 2)

B pexxume goctynHbl cneaytowme yHKUmK:

a) KoHTponnep nepexogutT K aBapuWHOMY MNOOAEPXaHWIO TemnepaTypbl B KOHType B
COOTBETCTBUM C Tabnuuen 4.3;

6) PyyHoe ynpaBrneHve 3agBwkkon. [N pyyHOro ynpasreHust MOLLHOCTbIO Heobxoanmo

BbIOpaThb CTpenkamm unm Ha knasmaTtype npubopa akpaH 6 (cm. n. 4.1.5.3), 3atem cnepyet

42



4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

o i
HaxaTb KOMOWHAaUMIO KHOMOK + . Ons Bbixoga u3 pexuma py4vyHOro ynpasleHusa

[BbiX0A
3aABMXKKaMn HeobXOAMMO HaxaTb KHOMKY . Bxopa/Bbixoa B pexum NoAaTBepXAaeTcs 3BYKOBbIM
CurHarnom;

B) AONONHUTENbHAsA PYHKUMSI ynpaBrieHWss HacocoM MOAMUTKA KOHTypa  nubo Hacocamu
(nogpo6Hee cm. n. 3.7);

r) aBTOMaTM4ecKkoe nepeknioyeHe HacocoB 1, 2; py4yHoe nepeknioyeHme Hacocos 1, 2.

) OGHOBMNEHME NHANKALMN Ha SKpaHaXx.

Ta6bnuua 4.3 — Jlloruka perynvpoBaHusi Npy aBapusix 4aT4UKOB

ABapuiHbIN gaT4mK DOenctBus
Tk, Tob KoHTponnep npekpaliaeT perynuposaHue, yctaHosus K3P B
T H (npu TMNe rpaduka 1) 3agaHHoe B napameTpe K3PaBap nonoxeHue.

Tnp (npu TMne rpadmka 2)

Heckonbko gaTtyMkoB

Proan. KoHTponnep npopomkaeT perynuposaHve, npekpaTus
yrnpaBneH1e KOHTYPOM MOAMUTKU.

4.1.5.3 Unpukauus B pexume «AHP KoHTyp x»

Mpy dyHKUMOHMpOBaHUM KoHTponnepa B pexume «AHP KoHtyp x» Ha XKW obHoBnsieTcs
VHAVKaLWS, OTpaXaroLas NpoMCXoAaLIMe NPoLecchl.

SkpaH 0

Foae XX = nokasaHusi COOTBETCTBYHOLLEIO
AaTtyuka TemMneparypsl.

SkpaH 1

Fme  XX.XX = nokasaHust  gartyuka

TemrepaTypbl HapyXXHOro Bo3adyxa (ecnu gaTyuk
rnogkmnoyeH U wucnpaseH), nubBo  TekcToBoe
coobLieHve 06 owmnbke 3MepeHust.

SkKpaH 2

lne XX. XX = nokasaHua  gartyuka
Temrepatypbl NpsMOW  BOAbl  (€CMM  JaTyumk
nodKkmnoyeH W ucnpaBeH), nMBO  TeKCToBoe
coobLeHve 06 owmnbke 3MepeHust.

AkpaH 3

Fne  XX.XX = nokasaHust  gartyuka
TemnepaTtypbl obpaTHOM BoAbl (ecrnu  JaTyuk
noaKkmoYeH W ucnpaseH), nMBO  TekCToBoe
coobLeHne 06 owndke n3mepeHus;

YY.YY = ycraBka Tob, BbluMCIEHHas Mo
rpadouky.

OkpaH 4

Fme  XX.XX = nokasaHust  gartyuka

TemnepaTypbl BOAbl B KOHType (ecnu pJaTyuk
MOAKMIOYEH W uUcnpaBeH), §nnbo  TekcToBoe
coobLieHve 06 owmnbke 3MepeHus:;

YY.YY = ycraBka Tk, Bbl4MCIEHHasi N0 rpadomKy
nnbo rKcMpoBaHHas ycTaBka 3apaHue KOHT.
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3kpaH 5

Foe 13:00 — Tekywee 3HayeHue BpeMeHU B
dopmate YACbL:MUHYTHI. 13.05.13 — [fata B
cdopmate Y4.MM.IT.

JkpaH 6

Fme XXX = Tekywee nonoxeHve K3P
(pacueTtHoe B %).

o i
Mpu HaxaTuM COYETaAHUS KHOMOK + KOHTPOINEP MEPEXOAUT B PEXUM PY4HOro

yrnpaBrieHUs NMONOXEHWNEM 3aABVKKN KOHTYpa:
a) 6rokupyloTCst BCe OCTalbHble 3KpaHbl, KPOME MATOro;

6) Npu HaxaTuu KHOMKM @ KOHTpOMMep BblAAeT CUrHam Ha OTKpbITUE 3aABWKKU (B chydae,
ecrnn 3a[BWKKa aHarnoroBasi — MMaBHO YBENWYMBAETCA 3HAYeHUE BbIXOOHOrO CurHana; B crnydae
Hanuuus 3aABWKKKM, ynpasnsiemor asymsi BY, 6Gyget BkntoyeH cooTBeTcTBytowuin BY Ha Bpems

HaxkaTWs KHoMKw). MNpun HaxaTum D KOHTpOMMep BblAACT CUTHaM Ha 3aKpbITUE 3aOBWKKU.
(BBiX0R
B) NPU HAXaTuUK KHOMKK OyaeT oCyLLEeCTBEH BbIXOA U3 PEXUM
OkpaH 7 H :
Ha HwxHen CcTpoke KOHTpomnmnep BbIBOAUT
TekcToBoe 0003HaYeHWe BKIIOYEHHOro B TEKyLLUN
MOMeHT Hacoca: «Hacoc 1», «Hacoc 2». [pwu

HaxkaTtum + @ OyoeT OcyLLECTBIEHO

nepeknoveHne Ha cnegylowmi M3 cnucka Hacoc.
N3meHeHne Hacoca MOATBEPXAAETCA 3BYKOBbIM
CUrHarnom.

SkpaH 8

Ha HwxHen CcTpoke KOHTpomnmnep BbIBOAUT
COCTOsIHME Hacoca noanuTkn «Bkn», «Bbikn»
(cnesa) 1 3HayeHWe faBneHNs B KOHType (crnpasa).
Moapo6Hee o noruke paboTbl Hacoca NOAMUTKA CM.
n. 3.7.

SkpaH 9

Ha HwkHen CTpoke KOHTpomnnep BbIBOAUT
COCTOSIHWE UCNPAaBHOCTU CUCTEMBI:

a) «ABapusi gatuukoB THB Tnpsim Tob6 Tk
Proan» — npu aBapuu gatunkoB. ABapusi 4aT4YMKOB
AaBrneHnsl, HapyXHoro Bo3dyxa, NpsiMON BOAbl He
BbIBOAWUTCS B Cryyae, eClu OHU HEe UCMOMb3yTCA
B CMCTEMe (YCTaHOBIMEHbl TWMbl COOTBETCTBYHOLLIMX
patuukoB «HET OATYUKAY);

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

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

Mpn HecKkonbknx aBapusix TEKCTOBblE CTPOKM PacLUMdpPOBK/A MPUYMH aBapuin BbIBOAATCS Yepes
npo6en Ha HWXHEN CTPOKE.

[na caBura CTpoOKW, He Nomellalolencs no AfiMHe Ha Aucniee, crieqyeT BOCMONb30BaTbCA

KOMOVHaLMen knasuL + @] (ans caswra Bnpaso), Nnbo + @] (ans caswra BNeso).
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[Mpy BO3HMKHOBEHWM aBapuu KOHTPOMMEp MNepekniounT MHAMKauMio Ha 8 akpaH. YcTpouncTea
aBapUNHOWN CUrHanM3aummn BKIOYEHbI NOCTOSIHHO.

4.1.6 Pexum «ABap.Hacoc.KoHT.1» (KoHTYp 2)

B atom pexume npubop nepexoauT K aBapuAHOMY MOAAEPXKaHMIO TeMMNepaTypbl B KOHTYpe B
COOTBETCTBUM C Tabnuue 4.1.

4.1.6.1 PyHKUMWN, BbINOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu Bxoae B pexum:

- Hacoc 1 1 Hacoc 2 BbIKMOYEHbI;

—  um3MeHsieTcsa nHankaums Ha XKKU (cm. n. 4.1.6.3);
—  YCTPOWCTBa aBapuMHOW CUTHaNu3auny BKIHOYEHbI.

4.1.6.2 PyHKUMM, BOCTYNHbIe B pexume «ABap.Hacoc.KoHT.1» (KOHTYyp 2)

B pexuvme goctynHbl cneaytowime yHKUmK:

a) KOHTpOnnep ynpasnseT 3aABWKKON, NoadepXvBas Temnepatypy B KOHType OTHOCUTENbHO
ycTaBku, 3agaHHon no rpacpuky «Fpad TkoHTYyp1» nubo oTHOCUTENBHO (PUKCUPOBAHHOWN YCTaBKu
3apaHue koHT. (Mpy Kon-Bo Tovek = 1) ;

6) PyyHoe ynpaBneHue 3agBwxkkoW. [ns pyyHOro ynpaBrneHWs MOLLHOCTbIO HeobXxoammo

BbIOpaTb CTpenkamm nnm @ Ha knasuaTtype npubopa akpaH 6 (cm. n. 4.1.6.3), 3atem cnepyet

o ‘
HaxaTb KOMOWHAaUMIO KHOMOK + . Ons Bbixoga u3 pexuma py4vyHOro ynpasleHusa

(B0
3aABMXKKamMy HeOH6XOANMO HaxaTb KHOMKY

Bxopa/Bbixoa B pexvM NOATBEPXAAETCS 3BYKOBLIM CUTHAOM.

B) AOMNONHUTENbHAA OYHKUMS YrpaBreHnsl HAacCOCOM MOANUTKM KOHTYpa (nogpobHee cm. n. 3.7).

r) O6bHOBNEHNE NHOMKALMM Ha JKpaHax.

4.1.6.3 Unpukauusa B pexume «ABap.Hacoc.KoHT.1» (KOHTYp 2)

Mpu dbyHKUMOHMpPOBaHUM KOHTpornnepa B pexume «Asap.Hacoc.KoHT.1» Ha YKKU obHoBnsieTcs
MHAVKaUMS, oTpaxatoLas npoucxoasiuye npoLecchbl.

AkpaH 0

Fae XX = nokasaHus COOTBETCTBYIOLLEIO
AaTtyuka Temneparypbl.

AkpaH 1

Fme  XX.XX = nokasaHust  gartyuka

TemrnepaTypbl Hapy)XHOro Bo3gyxa (ecnv paTyuk
NnoaknmiYeH U ucnpasBeH), nnbo TekcToBoe
coobLeHne 06 ownbke n3mepeHus.

SkKpaH 2

Fne XX XX = nokasaHust aartyuvka
Temnepatypbl NpsAMOM  BoAbl (ecny  AaTyuk
MOAKMIOYEH W uUcnpaBeH), nMnbo  TekcToBoe
coobLLeHne 06 owmnbKke n3mepeHus.

SkpaH 3

Fne XX. XX = rnokasaHus [artyuka
TemnepaTtypbl obpaTHOM Boabl (ecnu AaTyuk
MOAKMIOYEH W uUcnpaBeH), §nMnbo  TekcToBoe
coobLeHve 06 owmnbke n3MepeHus:;

YY.YY = ycraBka ToO, BblMMCNEHHas Mo
rpadouky.
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SkpaH 4

Fope XXXX = nokasaHua  partyvka
TemnepaTypbl BOAbl B KOHTYpe (ecnu pJaTyuk
noakMoYeH W ucnpaseH), nnbBo  TekcToBoe
coobLieHne 06 owmnbke 3MepeHus:;

YY.YY = yctaBka Tk, BblMMCNEHHAs Mo
rpacpuky nubo cukcmpoBaHHasi ycTaBka 3agaHue
KOHT. (Npu Kon-Bo Tovek = 1).

AkpaH 5

Fone 13:00 — Tekywee 3HayeHue BpemeHu B
¢dopmate YACbI:MUHYTbI. 13.05.13 — [arta B
¢dopmate H4.MM.IT.

JkpaH 6

Fme XXX = Tekywee nonoxeHne K3P
(pacueTtHoe B %).

i
I'IpM Ha)XaTun coveTaHua KHOMOK + KOHTpONnep nepexoouTt B PEXUM PYHHOro

yrnpaBrieHUs NMONOXEHNEM 3aABVKKN KOHTYpa:
a) BroKUPYHOTCSt BCe OCTarlbHbIE 3KpaHbl, KPOME MSTOrO;

6) Npy HaxaTuu KHOMKU @ KOHTPOINep BblOaeT CUrHam Ha OTKpblTUe 3afBWXKU (B crydyae,
ecnu 3afBuxKa aHanoroBasi — MIaBHO YBENWYMBAETCSH 3HAYeHWe BbIXOAHOTO CWUrHana; B crydyae
Hanmuuns 3adBuKKKM, ynpasnsemon Asyms BY, Oyger BknioyeH cooTBeTcTBytowmn BY Ha Bpems

HaxxaTus KHonku). MNpu HaxaTum KOHTPOINep BblAACT CUrHan Ha 3aKpbiTUE 3a4BUKKM.
(Buixog
B) NPW HaXaTuM KHOMKM GyaeT OCyLLECTBIEH BbIXO U3 pexuma pyyHoro yrnpaeneHus K3P.
OkpaH 7

Ha HmKHeln cTpoke KOHTpOMnep BbIBOAUT COCTOSIHWE UCMPABHOCTU CUCTEMBI:

a) «Aeap.Hacoc» — Bceraa.

6) «ABapusi gatumka Pnogn» — npu aBapun gaTuvka gaBrieHusi. ABapus gaTynka AaBreHUs He
BbIBOAWUTCS B Crlyyae, €Cu OH He WUCMonb3ylTcA B cucteme (yctaHoBneH Tun gatyvka 7 «HET
OATYUKA» (Tun gatyuka 8 ans koHTypa 2));

Mpn HecKonbKNX aBapusix TEKCTOBblE CTPOKM PacluMdpOBKW MPUYMH aBapuil BbIBOAATCS Yepes
npoben Ha HWXHeN CTPOKe.

[ina coBura cTpoku, He MoMelaloLlencs no AnvMHe Ha Aucniee, criedyeT BOCMONb30BaTbCH

KOMOWHaLMen KnasuLl + @] (ans cagura Bnpaeo), nMbo + @] (ans casvra BNeso).

yCTpOVICTBa aBapuHOW CUrHanu3aummn BKINYEHbI BCeraa.

4.1.7 Pexum «AHP koHTYp 1» (KOHTYp 2)

B atom pexwume npubop ynpasnsiet K3P koHTypa, ocylectBnss novck koadpcumumertos M0
perynstopa. B pexume ecTb ABe CTagun: CTagus PyYHOro YnpaBrieHWs 1 aBTomaTuyeckass CcTagus.
Mpu pyyHom cTagmm nonb3oBaTenb NOArOTaBNMBaET CUCTEMY K aBTOHACTPOWKe, B aBTOMAaTU4ECKON
cTagum ocyulecTBnsieTcs nomck koadpduumentos MU perynatopa B aBTOMaTUYECKOM peXUME.

MpumevaHne — B npouecce OCYLLECTBNEHUS aBTOHACTPOWKM MPOUCXOAUT 3HaYUTENbHOE
kone6aHue TemnepaTypbl B KOHType. Ecrnin cuctema He gonyckaeT Takvx konebaHuin, nuéo oHu MoryT
NPMBECTM K Nopye MaTepuanbHbIX LLEHHOCTE B MOMELLEHUSX 3AaHUS MW YXYALLUEHWIO CamMOYyBCTBUS
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ero oburtatenei (Hanpumep, 6GonbHWUBI W T.A4.), HEOBXOAMMO oOTKa3aTbCs OT MPOBEAEHUsI
aBTOHACTPOWKWN.

4.1.7.1 ®PyHKUMWN, BbINOJIHAEMbIE NMPU BXOAE B PEXUM
Mpu BXxoAe B pexum:

- HaCOC BKITHOYEH;

- nameHsieTca nHaukaumsa Ha KK (cm. n. 4.1.7.3);

- yCTpOVICTBa aBale7|H017| CUrHanm3aunun BbIKINO4YeHbl BCerga.

4.1.7.2 ®yHKuuK, poctynHble B pexume «AHP koHTyp 1» (KOHTYp 2)

B pexuvme gocTynHbl cneayowime yHKUmK:

a) KOHTponnep ynpaenseT 3afABWKKOM, OCYLLEeCTBNSAA novck koadduumneHTos MWL perynatopa;
6) gononHuTenbHas yHKUUSI yrpaBieHnsl HACOCOM NMOANUTKN KOHTypa (nogpobHee cm. n. 3.7).
B) aBTOMaTU4ecKoe nepeknioyeHne HacocoB 1, 2; py4yHoe nepeknioyeHme Hacocos 1, 2.

r) oGHOBMEHME NHAMKALMN Ha SKpaHaxX.

4.1.7.3 UHpukauus B pexnme «AHP KoHTYyp 1» (KOHTYp 2)

Mpy dyHKUMOHMPOBaHUM KoHTponnepa B pexume «AHP koHTyp 1» Ha XXKW o6HoBnsieTcs
VHOMKaLWS, oTpaxarolas npoucxoasiue npoLeccsi.

AkpaH 0

Fnpe XXX.X = nokasaHus  paTyumka
TemnepaTtypbl KOHTypa € TO4HOCThbio 0,1. ol IS !

YYY — MuHMManbHasi Temnepatypa B KOHType, OT KOTopol OyaeT BO3MOXEH 3arnyck
aBTOHACTPOMKM (OHa paBHa pasHuLEe YCTaBKM B pexume «HarpeB KOHTYp 1» U YeTbIpéx rpagycoB) —
npuv py4Hour ctagum n «MLLH» — NpyM aBTOMaTU4eCKON CTaaun.

ZZ7 — B py4HOM CTagum — COCTOsIHME cucTeMbl: «[lyck» — BO3MOXEH 3aryCKk aBTOHACTPOMKMU,
«HeCTab» — HEBO3MOXEH 3anyck aBTOHACTPOWMKW; B aBTOMATUYECKON CTaduu — 3HaYeHNe MOLLHOCTM
HarpeBsa B MpPOLIeHTax.

HaxaTve kombuHaumin knasuw @, @ B pquon CTagumn npuBoguT K OTKprTM}O/S&KprTVI}O

K3P.

CTpenka BHM3 B py4yHOW CTaauMu oTobpakaeTcsi npu yCcrnoBuWM, YTO TemnepaTypa B KOHType
MeHee 4yeM Ha 4 rpagyca Hwke ZZ7Z.

AkpaH 1

Fne XX XX = rnokasaHus nartyuvka
TemrnepaTypbl Hapy>XHOro BO3gyxa (ecnv JaTyuk
noakniyYeH ©  ucnpaseH), nubo TekcToBoe
coobLLeHne 06 owmnbKke n3mepeHus.

SkpaH 2

foe XXXX = nokasaHus  Jartyuka [n we  ue)
Temnepatypbl npsaMon Bogbl 1 (ecnu  gaTtymMk -
NOAKMYeH U ucnpasBeH), mmbo  TekcToBoe
coobLeHne 06 owmndke n3mepeHus.

AkpaH 3

Fne XX XX = rnokasaHus nartyuvka
TemnepaTtypbl 06paTHON BoAbI.

YY.YY - ycTaBka TemnepaTtypbl oGpaTHOW
BOAbl, BbIMUCIIEHHAs MO rpaduky.

PR AN NIFAY AT
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OkpaH 4

e XX. XX = nokasaHust [artyuka
TemnepaTypbl BoAbl B KOHType (ecnu pJdaTyuk
NOAKMIYEeH U ucnpasBeH), mmbo  TekcToBoe
coobLeHne 06 owmndKke n3mMepeHus;

YY.YY = yctaBka TK, BblMMCNEHHAs MO
rpacpuky nubo dumkcmpoBaHHasi ycTaBka 3agaHvie
KOHT. (npu Kon-Bo Toyek = 1).

JkpaH 5

Foe 13:00 — Tekywee 3HayeHue BpemeHW B
dopmate YACbEMUHYTBI. 13.05.13 — [data B
cdopmate Y4.MM.IT.

SkpaH 6

Fne XXX = Tekywee nonoxeHve K3P
(pacueTtHoe B %).

OkpaH 7

Ha HwKHen cTpoke KOHTponnep BbIBOAUT
TEKCTOBOE 0003HaYeHMe BKIOYEHHOrO B TEKYLLMNA
MOMEHT Hacoca: «Hacoc 1», «Hacoc 2».

Mpu HaxaTum + @ GyneT OCYLLECTBMNEHO NEPEKITIOYEHUE Ha CrieayoLwmiA

M3ameHeHune Hacoca noaTeepXaaeTca 3ByKOBbIM CUTHANOM.

4.1.7.4 TMNpoBepeHune AHP

- nepenaute B pexxum AHP koHTypa (AHP koHTyp 1(2) = Oa);

- Ha pabounx akpaHax — CM. onucaHue akpaHa 0;

1

M3 CcNncka Hacoc.

- ecnu namepeHHas Temnepatypa XXX.X Bbilwe, 4eM Heobxoanmasi Ans 3anycka yctaska YYY ¢

NOMOLLbIO KNnasBuLLn ansaKponTe KnanaH;

- Korfa 3anyck cTaHeT BO3MOXHbIM, Haanmcb «HeCTaby» cMeHUTCA Hagnuebto «ITyck»;

- KPaTKO HaXMUTe KHOMKY b

- o okoH4YaHun AHP npubop nepeBeaeT KOHTYP B pexum Harpes;

- MPVHYAMTENbHbIN BbIXOA U3 pyyHon ctagumn AHP —

- NpepbiBaHne aBTomatuyeckon cragum APH -

4.1.8 Pexxum «Jleto kKoHTYp 1» (KOHTYp 1)

B OaHHbI pexxum KOHTYp MOXeT ObiTb NepeBefeH Tonbko npu MasHoe mMeHo/ Obwee/ MawwnHa

cocTosiHUI — napameTp «3uma/JleTo KoHT.X» = [a.

B aTom pexume npubop 3akpbiBaeT K3P 1 BbIkno4aeT Hacochl.

4.1.8.1 PyHKUMMK, BbINONHAEMbIE NMPU BXOAE B PEXUM

Mpu BXOAE B peXUM:

BbIKINKOYal0TCA HaCOChI (BKJ'IIO“IEIOTCH noo4yepenHo Ha Bpemda «Jleto Hac.Bp.» (B MVIH.) Cc

nepuoan4HocTblo «JleTo.Hac.nep.» (B CyT.);
—  BbIKNIOYAKTCA HACOChI;
- 3akpbiBaeTcs K3P;

- nameHsietca nigukaumsa Ha KK (cm. n. 4.1.8.3);

- yCTpOVICTBa aBapmﬁHon CUrHanmsaumm BbIKINKOY€EHbI,

BO3HUKHOBEHWS aBapuHOW cutyaumn (cm. n. 7.2).

48

u GyayT BKIOYEHBI

B Cny4ae



4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

4.1.8.2 ®yHKUMM, BOCTYNHbIe B pexnume «JleTo KOHTyp 1» (KOHTYp 2)

B pexvve oCTYNHbI criefytolme (yHKUUK:

a) Mepuroamnyeckoe BkIOYEHME HACOCOB KOHTYpa (noapobHee cM. n. 6.13.7).

6) O6HOBMEHME MHAVKALMW Ha KpaHaXx.
4.1.8.3 Uupukauusa B pexxume «Jleto

Mpn yHKUMOHMPOBaHMM KOHTpOnnepa B
MHAVKaUmMS, oTpaxatoLas npoucxogsiuye npoue

KOHTYp 1» (KOHTYp 2)
pexume «Jleto koHTYyp 1» Ha XKW obHoBnsietcs
CCbl.

SkpaH 0
Fme XX = nokasaHusi COOTBETCTBYIOLLEFO
AaTtyuka Temneparypbi.
OkpaH 1 i
Fme  XX.XX = nokasaHust  gartyuka

TemMnepaTtypbl HapyXHOro BoO3ayXa (ech [aTyuK
NoaKn4eH n MCI'IpaBeH), nMbo  TeKkcToBOE

coobLeHve 06 owmnbke 3MepeHust.
SkpaH 2

Fne XX XX = nokasaHust  Jatyuka
Temrepatypbl NpsiMOM  BOAbl  (€CNM  JaTyumk
noaKkmYeH U ucnpaBeH), MO0  TeKCToBoe

coobLeHve 06 owmnbke 3MepeHust.
AkpaH 3

Fne XX. XX = rnokasaHus aartyuvka
TemnepaTypbl obpaTHOM BoAbl (ecrnu  JaTyuk
NnoaknmiYeH U ucnpasBeH), nnbBo TekcToBoe

coobLeHne 06 owndKke n3mepeHus;

YY.YY = ycrtaBka Tob, BbluMCREHHAs Mo

rpacuky.
OkpaH 4 i
Fpe  XXXX = nokasaHusa  gaTyvka 3

TemnepaTypbl BOAbl B KOHTYpe (ecnu AaTyumk

MOOKMIOYEH M WCMpaBeH), nMbo  TeKCToBOE

coobLeHne 06 owndke n3mMepeHus;
YY.YY = yctaBka TK, Bbl4MCNEHHas

no

rpacpuky nubo dukcmpoBaHHasi ycTaBka 3apaHue

KOHT. (npu Kon-Bo Touek = 1).
SkpaH 5

Fne 13:00 — Tekywiee 3HaueHWe BpeMeHU B

dopmate YACbI:MUHYTBI. 13.05.13 — [data B il

cdopmate Y4.MM.IT.
OkpaH 6 A o 1
Fme XXX = Tekywee nonoxeHve K3P i

(pacueTtHoe B %).

I'IpM HaXXaTun co4veTaHua KHOMOK +

ynpasJieHUa NONIoXKeHNEM 3aABMXKN KOHTYpa:

KOHTpONNnep nepexoguTt B PEXUM PYHHOro

a) 6J'IOKVIpy|OTCF| BCE€ OCTallbHbl€ 3KpaHbl, KOOME NATOro;

6) Npy HaxaTuu KHOMKU @ KOHTpoOnnep

BblAaeT CUrHan Ha OTKPbITUE 3adBWXKU (B cnyvae,

eCcnn 3adBWXKa aHanoroeasa — nnaBHO yBeENUYMBaAETCA 3Ha4YeHWe BbIXOOHOro CurHana; B cliyyae
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Hanmuuns 3adBuKKKM, ynpasnsemon asyms BY, Oyget BknioyeH cooTBeTcTBytowmin BY Ha Bpems

HaxkaTua KHOI'IKVI). I'IpM HaxkaTum KOHTpONnep BblAacT CUrHan Ha 3akpblTUe 3aaBVXKA.

B) NPU HaXaTuK KHOMKN

SkpaH 7

Ha HwxHen CcTpoke KOHTpomnmnep BbIBOAUT .
COCTOSIHME UCMPaBHOCTU CUCTEMbI: e B D0 2 i

a) «ABapusi gatumkoB TH Tnpsm To6 Pnogn» — npu aBapum patyvmkoB. ABapusi OaT4MKOB
Hapy>XHOro BO3Adyxa, NPSAMON BOAbl, AABMEHUS B KOHTYpe He BbIBOAWTCA B Clly4ae, €Cnn OHWU He
MCNOMb3YITCSA B cUCTEME (YCTaHOBMEHbI TUMbI COOTBETCTBYOLWMX AaTymKkoB - «HET JATUUKAY).

6) «Cuctema ucnpaeHa» — Npu OTCYTCTBUU aBapui.

Mpn HecKkonbknx aBapusix TEKCTOBblE CTPOKM PacLUMdPOBKWA MPUYMH aBapuin BbIBOAATCS Yepes
npo6en Ha HUXHEN CTPOKE.

[na casura CTPoOKW, He Nomellalolencs no AfMHe Ha limcnnee crieqyeT BOCMOMb30BaTbCA

KOMBUHaLMen KnasuLl E D (ans cogura Bnpaso), rm6o

YcTponcTBa aBapuiHOM CUrHanusauum BKoYeHbl Bcerga.
Mpy BO3HUKHOBEHWN aBapun KOHTPOSIEP MEPEKMIOYUT MHOMKAUMIO Ha 6 3KpaH, BKIHOYMT namny
aBapUIHON cUrHanm3awmm, Npu UCHE3HOBEHN aBapyu flaMna aBapuUHON CUrHanm3awumm BbIKIMKUNUTCS.

(p,nﬂ cABura BreBo).

4.2 Cxema nepexofa Mexpay pexxmmamMmm KOHTypa

Cxema nepexoga Mexay pexumamy (YHKUMOHMPOBAHWS KOHTypa mnpedcTaBfieHa Ha
pucyHke 4.2. YcrnoBusi nepexofa Mexay pexvumamu npuBeaeHs! B Tabnvue 4.4.

ABapus gaTumnka OyaeT cuuTaTbCs Npy aBapyuHON CUTyauWW B KaHane M3MepeHus, a Takke B
TOM crny4vae, ecnv npu HacTpomrke 3aaHo 3Ha4YeHWe COOTBETCTBYIOLLEro napamerpa «Tun gaTymka»
= «HET OATYNKA» (onsa gatumkoB «Bxog 1» npu «Tun rpadpmkar» = 2; «Bxoa 2» npu «Tun rpadmka»
=1; «Bxog 7», «Bxopg 8»).

16
Asap.Hacoc koHTyp XI

13
15'IL 12
9 14 8
—»| OBpaTtH.KoHTYp X 4——b| Asap.[laty.koHTyp X |4—
A A
10 11
| AHP konTyp X |
A
v 6 Yy Vv Vv 7
+| Houb koHTyp X |4——b| Harpeg kouTyp X !:
A A 4l
5 2
3
—I OcraHoB koHTyp X } T

i

PucyHok 4.2 — Cxema nepexoga Mexay pexXuMmamu KOHTypa
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Ta6bnuua 4.4 — YcnoBusi nepexopa Mexay pexuMmamm

Mepexoa B OcTtaHoOB U3 n6oro
pexuma :

- C KnaBumaTypbl (KHomka
«nyck/cTon»);

- no cetu («3anyck KoHTYp» = [la):
- €CNn HeT aBapun AaTYUKOB.
Mepexoa n3 OctaHoB B Harpes:
1. c knaBuaTypbl (KHoMka
«nyck/cTon») unu no cetu («3anyck
KOHTYp» = [1a).

2. HeT aBapvun gaTumkoB.

3. T H < T 3umal/nerto.

4. Bpewmsi — He Houb. [laTa — He
BbIXOOHOW.

Mepexoa n3 OctaHoB B JleTo:

1. c knaBmaTypbl (KHoMka
«nyck/cTon») unu no cetu («3anyck
KOHTYp» = [1a).

2. Het aBapuu gat4mkos.

3. 3uma/lleTo KoHT. = fAa.

4. T H>T 3uma/neto.

5. Bpemsa — He Ho4b. [laTa — He
BbIXOHOW.

Mepexon Harpes - JleTo:

1. 3uma/lleTo koHT. = [la.

2. T 1> T 3uma/neTo (c yueTom
[HenbTa 3uma/neTo).

Mepexop lNeTto - Harpes:

1. T H < T 3uma/neTo (c y4yeTom
[lenbTa 3uma/neTo).

2. Bpems — He Houb. [laTa — He
BbIXOOHOW AEHb.

Mepexon OcTaHoB - Houb:

1. c knaBmaTypbl (kHoMKa
«nyck/cTon») unu no cetu («3anyck
KOHTYp» = [1a).

2. HeT aBapuu aat4ymKos.

3. T H < T 3umal/nerto.

4. Bpemsi — Houb nnbo fata —
BbIXOOHOW.

Mepexon Harpes - Houb:

1. T H < T 3uma/neto (c y4eToMm
[HenbTa 3uma/neto).

2. Bpems — Houb nnbo [ata —
BbIXOHOW 1EHb.

3. To6p.min<To6<To6p.max

Mepexoa Houb - Harpes:

1. T H < T 3uma/neto (c y4eToM
[HenbTa 3uma/neTo).

2. Bpems — He Houb nnbo [ata — He
BbIXOOHOW AEHb.

3. To6p.min<To6<Tobp.max
Mepexon HarpeB - AHP:

1. c knaBmaTtypbl («3anyck AHP» =
[a) vnu no cetu.

2.t paboTbl B pexume Harpes >
BpemeHu «lporpes».

3. To6p.min<To6<Tobp.max
Mepexoa AHP - Harpes:

1. aBTOMaTMYeCKM nocne
3aBepLueHma AHP.

2. MO HaxaTuio KHoMkM «Bbixoa» (2
cek.).

Mepexon AHP — ABap.[laTy.KOHT.:
1. ABapus gatuukoB (cm.n.4.1.5).

Mepexoa Houb - O6paTHasn:

1. To6>Tobp.max nubo Tob >
Tob6p.min

2.t paboTbl B pexume Houb >
BpemeHu «lporpes».

Mepexon O6paTHas - Houb:

1. Tobp.min<To6<Tobp.max.

2. Bpems — Houb nnbo [ata —
BbIXOHOW.

Mepexoa Harpes - O6paTHas:
1. To6>Tobp.max nuéo Tob >
Tob6p.min

2.t paboTbl B pexume Harpes >
BpemeHu «lporpes».

Mepexon O6paTHas - Harpes:
1. To6p.min<To6<To6p.max.

2. Bpems — He Houb. [laTa — He
BbIXOOHOW.

Mepexon HarpeB —
ABap.[laTy.KOHT.:

1. ABapusi gatumkoB (cm.n.4.1.5).
Mepexon ABap.[aT4.KOHT. -
Harpes:

1. YcTpaHeHue aBapuun 4aT4mKoB.
2. TH < T 3umal/lleto

3. To6p.min<To6<To6p.max.

4. Bpewmsi — He Houb. [laTa — He
BbIXOOHOWN.

Mepexon ABap.Hacoc.KOHTYp —
ABap.[laTy.KOHT.:

1. ABapusi gatumkoB (cm.n.4.1.5).
Mepexon ABap.[aTy.KOHT. —
ABap.Hacoc.koHTyp:

1. YcTpaHeHue aBapuu 4aT4mKoB.
2. TH < T 3uma/lleto
3. ABapus HacocoB (cMm.n.4.1.6).
MNMepexon O6paTHasA KOHTYpP —
ABapus HacocoB:

1. ABapusi HacocoB (cMm.n.4.1.6).
Mepexon ABapusi HAaCOCOB —
O6paTHas KOHTyp:

1. YcTpaHeHa aBapums HacoCcoB.

2. Pexvm aBapum cOpoLueH (KHOMKu
«anbT» + «nyck/cTony»).

3. To6>Tobp.max nuéo Tob >
Tobp.min.

4. TH < T 3umal/lleto

Mepexon O6paTHas KOHTYp —
ABap.[1aTy.KOHT.:

1. ABapus gatuukoB (cm.n.4.1.5).
Mepexon ABap.[aTy.KOHT. —
O6paTHas KOHTYp:

1. YcTpaHeHa aBapusa 4aTyMKOB.
2. To6>Tobp.max nubo Tob >
To6p.min.

3. TH < T 3umallleto

Mepexon HarpeB — ABapus
HaCcoCOB:

1. ABapwus HacocoB (cM.n.4.1.6).
Mepexon ABapus HaCOCOB -
Harpes:

1. 1. YcTpaHeHa aBapusi HaCOCOB.
2. Pexxvim aBapum cOpoLLeH (KHoMKu
«anbT» + «nyck/cTon»).

3. TH < T 3umallleTo
4. Tobp.min<To6<Tobp.max.
5. Bpemsa — He HOo4b. [laTa — He

BbIXOHOW.

Mepexoa Houb — ABapus
HacocoB:

1. ABapwus HacocoB (cM.n.4.1.6).
Mepexon ABapus HaCOCOB -
Houb:

1. 1. YcTpaHeHa aBapusi HaCOCOB.
2. Pexxvim aBapum cOpoLLeH (KHOMKu
«anbT» + «nyck/cTony»).

3. TH < T 3umal/lleTo
4. Tobp.min<To6<Tobp.max.
5. Bpems — Houb. [laTa — BbIXOAHOW.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

4.3 lMpuHyauTenbHOe U3MEeHeHue TeKyLlero pexuma npubopa

M3meHeHne TEKyLero pexwuma MOXET OCYLUEeCTBNATbCA HEe TONbKO aBTOMaTU4YEeCKU No mMepe
MN3MEHEHMs] KOHTPONMPYEMbIX NMapaMeTpoB U C Yy4eTOM 3afaHHblX 3Ha4YeHW paboumx napameTpoB
KOHTpoOMnepa, HO U BbiTb NPUHYAUTENBHBIM — Yepe3 U3MEHEHNEe napaMeTpoB «3anyck KOHTYp 1» u
«AHP koHTYyp 1» — Ang koHTypa 1 n «3anyck KOHTYp 2» U « AHP KOHTYp 2» — Ans KOHTypa 2.

MpuHyanUTENbHOE N3MEHEHME pexnMa NPUMEHseTCs Npu:
—  3anycke u ocTtaHoBe cuctembl («3anmyck KoHTyp 1» = [la — nepeBog B pexum
perynupoBaHusi; HeT — nepeeog B OCTaHOB); 3amnyck M OCTAHOB Takke BO3MOXEH C NaHemnu

npunbopa (Npy HaXKaTUM KHOMKK @ B TeyeHue 3-4 . OCyLLeCTBNSAETCS 3anyCcK UM OCTaHoB
COOTBETCTBYIOLLErO KOHTYPa);
—  3anycke aBToHacTponku («<AHP koHTyp 1» = [Ja).

MeToabl OCyLLEeCTBNEHNS CMEHbI TEKYLLIEro pexuma npudopa:
1 3anyck n octaHoB C knaBuaTtypbl npubopa. BbinonHsetcs nonb3oBaTenem M3MeHeHWeMm
napameTpa MeHI0 npw6o?a «3anyck KOHTYp 1» n «AHP koHTyp 1» — Ans koHTypa 1.

KHonkamm D unm BblGUpaeTcs 3HaveHne «[a» Ons Bbixoga M3 OCTaHOBa M
3anycka aBTOHACTPOWKM U 3HaveHne «HeT» Ans ocTaHOBa KOHTYpa U HaXMMaeTCs KHomnka

|
I, Takke ANsa 3anycka CUCTEMbl MOXHO HaxaTb KHOMKY Mmyck/cTon anutensHo (Ha 3 ¢
n bonee). [ina KOHTypa 2 — aHanorn4Ho.

2 38I'IYCK 1 OCTaHOB MO CeTw.
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5 MoagrotoBka npubopa Kk paboTe

5.1 MoHTax npubopa Ha o6bekTe

5.1.1 MNoarotoButb MeCTo B Likady aBTOMaTukU. KOHCTpykumMsi Likada AormkHa obecneyvBaTb
3awmTy npubopa OT nonagaHusi B Hero Braru, rpsis3v U MOCTOPOHHMX npeameToB. Cnepyet
Mcnonb3oBaTh MeTannmnyeckui wkad ¢ 3asemneHmem kopryca. CMoHTupoBath npubop Ha DIN-peviky.

5.1.2 MNpu pa3melleHun npubopa criefyeT NOMHUTb, YTO NPU KCMNyaTalumy OTKPbITblIE KOHTaKTbI
KINemMM HaxoOsTCs rnog HanpsbKeHUeEM, OrnacHbIM Ansi YenoBeYeCcKon xu3Hu. MoaTomy AocTyn BHYTPb
Takux LWkadoB ynpaBrieHusi pa3peLleH ToNbKO KBanuduUMpoBaHHbIM crieuuanicTam.

5.2 MoHTaX BHELIHUX CcBsA3eNn

5.2.1 O6wue TpeboBaHUA

5.2.1.1 NuTtaHne npubopa crnepyeT OCYLECTBMATb OT CETU, He CBA3aHHOW HENoCpefcTBEHHO C
nMTaHMeM MOLLHOTO cunoBoro obopyaoBaHusi. Bo BHelwHel Lenu pekoMeHayeTcsi YCTaHOBWUTb
BbIKItoYaTenb, obecneymBatowmin oTkNoYeHne npubopa oT CeTH U NnaBkue NpefoXpaHUTENu Ha TOK
1,0 A

BHumaHume! MNMuTaHne kaknx-nubo yCTPOMCTB OT CeTEeBbIX KOHTAKTOB Npubopa 3anpelyaeTcs.

5.2.1.2 CoeguHeHne npubopa C BXOAHLIMW TEPMOMETPAMU COMPOTUBIIEHUS] MPOU3BOAMTL MO
TPEXMNPOBOAHOM CXeMe, Mpu 3TOM MpoBoAa AOSKHbI MMEeTb AnuvHy He Gonee 100 M 1M oguHakoBoe
conpoTtuBneHne — He 6onee 15 Om.

Mpumeyanue — [lonyckaeTca coeanHeHne TepMomeTpoB conpoTtuenerns 1000 Om ¢ npubopom
1 No ABYXNPOBOAHOM cxeme. Mpy 3ToM AnuHa coeanHUTENbHbIX NPOBOAOB AoMHkHa ObiTe He Gonee
100 meTpoB, a CONPOTUBIIEHNE KaXKAOW XWnbl — He npeBbiwaTb 15,0 Om.

5.2.1.3 CoeauHeHne npubopa C TEPMOSNEKTPUYECKUMM Mpeobpa3oBaTensMm MNpou3BOAUTb
HEMocCpeaCcTBEHHO (MpW  AOCTAaTOMHOW  AfMHE MPOBOOHWMKOB TepMonap) Wnu npu  NoMoLum
YANVHUTENbHBLIX KOMMNEHCALMOHHbLIX MPOBOAOB, Mapka KOTOPbIX [OMKHa COOTBETCTBOBAThH TWMy
ucnonb3yembix Tepmonap. KomneHcauuoHHble npoBoga criegyeT noaknovate C cobniogeHvem
MONSAPHOCTM HEMNOCPeACTBEHHO K BXOAHbIM KOHTakTam npubopa. Tonbko B 3TOM cnyyae Oyaer
obecneyeHa KoOMMeHcauus BNUSHUSA TemnepaTypbl CBODOAHBLIX KOHLOB TepMonap Ha Mnokas3aHus
npubopa. [innHa nuHUM cBA3K AomkHa ObiTb He 6onee 20 MeTpoB.

5.2.1.4 CoeanHeHne npubopa C aKTVBHBIMW [aTyMkaMu, BbIXOAHbIM CUTHaNOM KOTOPbIX
ABMAETCH HanpsbkeHne Wnu TOK, MPOM3BOAMTb MO [OBYXMPOBOAHOM cxeme. [nvMHa nuHWM CBSA3n
nomkHa 6biTb He 6onee 100 MeTPOB, a CONPOTUBMNEHME KaXO0MN XuIbl — He npesbiwats 50,0 Om.

5.2.1.5 CBsa3b npubopa no wuHTepdericy RS-485 BbINONHATL MO [OBYXMPOBOAHOW CXEME C
nomoLlblo agantepa uHtepgerica OBEH AC3-M, nubo AC4. [invHa nuHuM CBA3WM JOMMKHA ObiTb He
6onee 800 meTpoB. [logknoyYeHMe OCYLLECTBNSTb 3SKPaAHUPOBaHHOW BUTOW Mapol MpPOBOAOB,
cobntogasi nonsipHocTb. Mposog "A" (+) nogkntoyaeTcs k Boisogy "A" npubopa. AHanorM4yHo BbIBOAbI
"B" () coeguHstoTca mexay cobon. lNogknoveHne npon3BoanuTb NPY OTKIOYEHHOM MUTaHUKM 0BOMX
yCTPONCTB. Bo n3bexaHne 3amblkaHUsi KOHLibl MHOTOXWUIbHbIX MPOBOAOB HE06X0AMMO 06MnyanTb.

5.2.2 YKa3aHuA N0 MOHTaxXy

5.2.2.1 NoagroToBuTb kKabenu ons coegmHeHuss npubopa ¢ gaTymkamu U C UCTOYHUKOM MUTaHUS
TPM232M.

Ons obecnevyeHns HafEXHOCTU SNEKTPUYECKUX COEAMHEHWUA PEKOMEHAYeTCsi WCMosSib3oBaTb
MHOTOXMMbHbIE MedHble kabenu ceueHnem 0,5...1.0 MM, KOHLbI KOTOPbIX Mepes NOAKMoYEHUEM
cneayeT TwaTternbHO 3a4nCTUTL U 0BNYAUTL. 3a4nCTKY Xu kabenein Heo6Xo0ANMO BbIMOMHATL C TakUM
pacyeToM, YTOGbl Cpe3 M3oNAUMKU NIIOTHO Mpuneran K KNeMMHOW KOMNoAKe, T.e. YToObl OrorieHHble
y4yacTkv NPOBOAA He BbICTyNanu 3a ee npegensi.
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5.2.2.2 MNMpn npoknagke kabener nNuHUM CBA3M, CoeauHsiiOLMe Npubop C AaTynkamu, cnegyeT
BblAENNTb B CAMOCTOSITENbHYIO Tpaccy (MMM HECKOMbKO Tpacc), pacnonarasi ee (Mnu ux) oTAenbHo oT
cunoBbIx kabenen, a Takke kabenen, co3aroLLMX BbICOKOYACTOTHbIE Y UMMNYbCHbIE MOMEXU.

Ons 3awutbl BXogHbIX ycTponcts TPM232M oT BAMSHUA MPOMbILLSIEHHbBIX 3NEKTPOMarHUTHbIX
rnomex nuHWM cBsA3K npubopa ¢ gatunkamu cnegyeT akpaHUpoBaTb. B kavecTBe akpaHOB MOryT ObiTb
MCMOMnb30BaHbl Kak cneuuanbHble Kabenmu € SKpaHMpYOLWMMK onfeTkamu, Tak W 3a3eMIMeHHble
cTanbHble TPy6bl NoAXoAsLLEero AnameTpa.

5.3 MoakntoyeHmne npubopa

5.3.1 MNopakntoyeHne npmbopa cnepyeT BLINOMHATL NO Cxeme, npuBeAeHHon B [MpunoxeHun b,
cobntofas Npu 3TOM HUXKEU3NOXEHHYIO NMOCIe0BaTENbHOCTL NPOBEAEHUs onepaLmii.

1) [lopkmounTb NMUHUK CBA3M «NPMBOP-AaTYMKU» K NEPBUYHBIM Npeobpa3oBaTensm.

2)  TloAaKMouYUTb NNHUK CBA3WN «NPUOOoP-gaTynku» kK Bxogam TPM232M.

3) TNoaknounTb NUHUKM nHTepdenca RS-485.

4) Ha Hewucnonb3yemble npu pabote npubopa U3MepuTEnbHble BXOAbl YCTaHOBUTb
nepeMbIYKu.

5) TMpoussectu nogknoveHme TPM232M k UCTOUHMKY NUTaHUsi npubopa.

BHumaHue!

1) lMopknoyaTb akTMBHble Npeobpas3oBaTeny C BbIXOAHLIM CUFHANOM B BWUAE MOCTOSIHHOIO
HanpsbkeHnst (0...1,0 B) MOXHO HenocpeACTBEHHO K BXOAHbIM KOHTakTam npubopa.
MogknioyeHne npeobpasoBatenen C BbIXOAHbIM curHanoMm B Buge Toka (0...5,0 MA,
0...20,0 MA unn 4,0...20,0 MA) BO3MOXHO TOMNbKO MOCME YCTAHOBKM LUYHTUPYHOLLEro
pesuctopa conpotusrieHnem 100 Om (gonyck He 6onee 0,1 %).

2) [Ona 3awuTtbl BXoAHbIX Uenerd TPM232M OT BO3MOXHOrO MOBPEXOEHMS 3apsiiamu

CTaTU4eCKoro anekTpu4vectsa, HaKOMIEHHOro Ha NUHUAX CBA3U (<I'Ip|/|60p-,D,aT‘-IVIKVI», nepen
NOAKIIOYEHMEM K KITEMMHOWN KONoake npvl6opa coegunHUTENbHbIE NpoBO4a cnenyeTt Ha 1..2
C COEQNHUTb C BUHTOM 3a3eMiieHnda wuTa.

5.3.2 TMNocne BbINONHEHMUS Yka3aHHbIX paboT NpuMBop roToB K AarnbHENLLEMY UCMONb30BaHMIO.
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6 MporpammupoBaHue npubopa

6.1 Obwwme cBegeHun

6.1.1 MporpaMmMypoBaH1e — 3TO NPOLIECC YCTAHOBKW 3HAYEHWI NpOrpaMmmMpyeMbIxX NapamMeTpoB
npvbopa, onpeaensitoLLMX ero HacTPoiKy 1 paboTy B NpoLiecce aKcrnyaTauum.

6.1.2 Ha npeanpusTuM-usrotoBuTEne B NpubBOpP 3anMUCHLIBAIOTCS 3aBOACKWE  3HAYEHUs
napameTpos. MNosb3oBaTeslb MOXET U3MEHSITb 3HAYEHUSI MTapaMeTPOB B COOTBETCTBUM C YCIOBUSIMU U
uenaMu aKkcrinyataumn npubopa. 3HadeHMst MpOrpamMMUpyeMbiX MapaMeTpoB 3anucbiBalTCA B
3HEeproHe3aBMCUMMYIO NMaMsTb NPMBopa M COXPaHSIOTCS NPU OTKITYEHUN NMUTAHWS.

6.1.3 MporpaMmMy1poBaH1e MOXHO NPOV3BOAUTL!

—  KHOMKaMW, pacrnonoXeHHbIMU Ha NWLEBON naHenu npuéopa;

—  Ha nepcoHasibHOM KOMMbIOTEPE C MOMOLLbIO NPOrpamMMbl-KoHUrypaTopa.

NpumeyaHue — MNpubop KOPPEKTHO CNOCOGEH BbINOMHATL DYHKLMMN YNPaBMEHUsS OTONMEHNEM 1
ropsiiMM BoOCHabXeHWEM TOMNbKO Npu COBMECTHOM paboTe ¢ MoayneM paclumpeHusi Bbixogos MP1.
Mpu KOHMUryprpoBaHUM NOAKMIOYaTL 3TOT MOAYIb K KOHTPONNepy He obasaTensHo.

6.2 BbicTpbIN 3anyck

B npuGop 3anoxeHbl NsiTb FOTOBbLIX CXEM perynupoBaHusi (cM. Mpunoxexue N):
Cxema Ne1 - OpguH koHTyp: OTONneHue;
Cxema Ne2 - OguH koHTyp: BC;
Cxema Ne3 - [1ea koHTypa: 'BC + OTonneHne 6e3 LUnpKynsiLMOHHbLIX HACOCOB;
Cxema Ne4 - [1Ba koHTypa: OTonneHue;
Cxema Ne5 - [1ga koHTypa: OtonneHwue + BC.
Mpwn nepBom 3anycke nNpubopa NosBnsieTcs MeHo Ans Bblbopa cxembl. KoHTponnep He HauHeT
cBoto paboTy noka He GyaeT BeibpaHa cxema ynpaBreHus.

OkpaH 1
Cxema He BblbpaHa:

C nomoLLpbto KHOMOK @ n @ HaXo4uM HY>XHYHO CxeMy U noateepxgaem Bbl60p KHOMKOW

JKpaH 2
BbiGpaHa noaxoasiiias cxema:

Mocne BbIGOpa cxembl koHTponnep OydeT rotoB k paborte. [Onsa kaxpow MoavdurKaumm
YCTaHOBMEHbI 3aBOACKME HACTPOWKu cornacHo Tabnuuen B.1 Mpunoxerwve B.

BHumanue! Ecnu 3aBoackue 3HavyeHMs He COBNajaloT C XapaKTepVICTVIKOVI Bawen cuctembl -
HeobXooMMO BHECTU [OMNONHUTENbHbIE HaCTpOVIKVI, MHa4ye KOpPPEeKTHOEe perynumpoBaHne BaLLew
CUCTEMbI NPON3BOANTBLCA HE 6y,qu.

Ons NOBTOPHOIo nepexoaa B MeHK Bbl60pa CXEeMbl HaXMuUTe u y,Elep)KVIBaVITe B TeveHue 5 cek.

KHOMKY
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6.3 MeHIo npubopa

6.3.1 MeHio npuGopa npegHasHa4yeHo Ans ocTyna K NporpaMMupyeMbiM napameTpam npubopa,
CTpyKTypa BeTBel MeHo npefcTtasneHa B [punoxenun W. [OAns nepemelleHWss No MyHKTam

NCNOJNIb3YKTCA KHOMKU @ n @

6.3.2 MNyHKTbl MeHI0 MOTYT ObITb ABYX TUMOB: BETBU (COAEPXKUT BIIOXEHHYIO CTPYKTYPY nepapxum
MEHI0) 1 NapaMeTpbl (KOHEYHbIN SIEMEHT MepPapXiu MEHIO).
e CumBon «i+» (Nepen HasBaHWEM MyHKTA) yKasblBaeT Ha TO, YTO MYHKT SBMAETCA BETBbIO
(pucyHok 6.1, a);
e Cumson «» (neped HasBaHMEM TMyHKTA) yKasblBaeT Ha TO, YTO MYHKT SABMSETCS
napameTpom (pucyHok 6.1, 6);

e Cumson” ¥ " nepen HasBaHWEM BETBU B BEPXHEN CTPOKE YKa3blBAET HA YPOBEHb Mepapxuu

R

Foa gt

« i «

TeKyLLen BeTBM ( nepBbI YPOBEHb, BTOPOW YPOBEHb).
6.3.3 [Nepexoa B BbIOpaHHY NOABETBb (YBEMNWYEHME YPOBHSI BIIOXXEHHOCTU) OCYLLECTBSIETCS

KHOMKOW

6.3.4 Bbixoa 13 NOABETBU (YMEHbLUEHNE YPOBHSA BMOXEHHOCTUN) OCYLLECTBIAETCS KHOMKOW

PucyHok 6.1 — NMpumMepbl MHAMKaALMN NOANYHKTOB MEHIO

6.3.5 Bce napameTpbl npubopa MOXHO YCMOBHO Pas3fenuTb Ha ABe rpynnbl.

K nepBon rpynne OTHOCATCS MapamMmeTpbl, NpedHa3HayYeHHble Ansi HACTPOWKM annapaTHoro
obecneyeHus npmbopa (BXOAHbLIX YCTPOUCTB, BY, MHAMKaUMKU 1 ceTeBLIX MHTEP(ENCOB).

Ko BTOpon rpynne OTHOCATCS MapameTpbl, HacTpauBaloliMe anroputMm nog napameTpbl
obopynoBaHus otonnexus u MBC.

MapameTpbl nepBoii rpynnebl 06beauHeHb! B BeTBU «/IKoHdurypaums».

MapameTpbl BTOPOW rpynnbl pacnpeaeneHbl No BeTBAM:

— «//OTonneHuey;

— «/IFBCy;

— «//O6wee».

6.4 CTpyKTypa BeTBEN MEHIO

MpenctaeneHHass B [punoxeHun VI cTpykTypa BeTBeWl MeEHIO OTOOpaxaeT uepapxuiio
noctpoeHus «MMABHOIO MEHIKO». BeTkun co 2-M ypoBHEM BMOXEHHOCTU coAepXaT OTHOCSLLMACH K
Hell cnucok napameTpoB. BeTkn ¢ 1-M ypOBHEM BIOXEHHOCTW MOryT He coaepxaTb Cr1CoK
napameTpoB.

MpumeyaHue — MNpy BbIXoAe U3 pexknMa peaakTUPOBaHUS (M3MEHEHMS 3HaUYEHUI) NPOrpaMMUPyEMbIX

I cnenyet yaepxuveaTb B Te4eHne 2 cek, Haye KomaHaa He BOCMNPUHUMAETCA.
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6 MporpammupoBaHue npuéopa

6.5 HacTpoika AUCKpeTHbIX BXOO4OB

6.5.1 MNaTb guckpeTHbIX BxoAoB (C4...C8), npegHa3HayeHHbIX
ANSt NOAKIKOYEHUS] KOHTAKTHBIX [AT4MKOB Tuma «cyxoit konTakt», | [JIABHOE MEHIO
obecrneunBalOT KOHTPOSIb COCTOSIHWSI BHeLIHero 06opyaoBaHus,
[ANarHoCcTUKy paboTocnocoBHOCTU CUCTEMBI, @ TAKKE NMOAKMIOYEHNE
BHELHUX YCTPOWCTB YNpaBMEeHWs COCTOSIHUEM KOHTponnepa.
Bonee nogpo6Ho cm. n. 3.6. B T1abruue 3.3  npencraeneHo
cTaHgapTHoe ana TPM232M pacnpegeneHne QUCKpeTHbIX BXOAOB.

Kondwmrypauus

JuckpetHbie Bx.
6.5.2 In HacCTPOMKM [OUCKPETHbIX BXOQOB, WCMOMb3yeTcs
NyHKT MeH1o «//KoHdurypauums/OAuckpeTHble Bx» (pucyHok 6.2).
6.5.3 Tekywee COCTOsIHVE ONCKPETHbIX BXO[OB,
oTobpaxaeTtca B napametpe Coct.[uckp.Bx. OnepatuBHbI, He
OOCTYMHbIN ANs pedakTupoBaHusi napameTp. OTobpaxaeTcss Ha
XK B OuHapHom Buge. Mnapwun paspsag napameTpa
cooTBeTCTBYeT AnckpeTHomy Bxogy C8, ctapwuin — C1. CocTosiHne
OWUCKPETHbIX BXOOOB oOTobOpaxaeTcs B Buae OWTOBOM Macku

Coct. Juckp. Bx.

Jloruka fiuckp. Bx

Moct. ®.[pe6.KoHt

PucyHok 6.2
(pucyHok 6.3). CooTBETCTBME paspsoB UHAMKATOpPA [OUCKPETHBIM
Bxoaam, otobpaxeHo B Tabnumue 6.1.
PucyHok 6.3
Ta6bnuua 6.1 — CooTBeTCTBME pa3psaAoB UHAMKATOpPaA AUCKPETHLIM BXoAaMm
[OWCcKpeTHbIA BXOA C1 C2 C3 C4 C5 C6 C7 C8
CooTBeTCTBYIOWMNI X X X X X X X X
pa3psig Ha UHAuKaTope

Fpe: X npuHumaet 3HaveHue “0” wvnu “1”, B 3aBUCMMOCTM OT TOTO 3aMKHYT UMM Pa3OMKHYT
KOHTaKT AaTyuka, NOAKIMIOYEHHOrO K AUCKPETHOMY BXOZ4y.

6.5.4 o ymonuyaHuto NpuGop BOCMPUHUMAET Pa3OMKHYTbIA CYXOW KOHTAKT, MOAKIOYEHHbIN K
OVCKPEeTHOMY BXOAy, KaKk HeaKTUBHOE COCTOsIHME. 3aMblKaHMe CyxOro KOHTaKTa BOCMPUHUMAETCS Kak
aKTVBHOE COCTOsIHME AaTyuka AnarHocTMku obopyaoBaHus (HencnpaBHOCTL 0bopyaoBaHus).

6.5.5 Jlornka oTpaboTkM AWNCKPETHBIX CUrHanoB 3agjaeTcs B napameTtpe «Jlormka [Ouckp.Bx».
KoHdurypaumoHHbin napameTtp. Mnagwwn paspsg napametpa COOTBETCTBYeT AMCKPETHOMY BXOAy
C8, crapwun — C1. Mo ymonyaHuio B napameTtpe 3agaHo 3HadeHne 00000000. Onsi naMeHeHus
1OrMKN HeobXOANMO BbICTaBUTL 1 B paspsige, COOTBETCTBYIOLLLEMY HOMEPY AWCKPETHOro BXOAa, rAe
3aMblKaHMe CyXOro KOHTakTa AOSMKHO BOCMPUHMMATLCS NpubopoM, Kak HeakTMBHOe cocTosiHue. B
KaXXOOM paspsife 3HauyeHne MoXeT ObiTb BbicTaBneHo nnv 0 nnm 1.

Mpumep: ecrnv HeOH6XOQNMO M3MEHWTBL FIOTMKY OTPabOTKM MepBOro, BTOPOro U LUECTOro BXOAOB,
To B napametpe «Jloruka Ouckp.Bx» cneayet 3agatb 3HaveHve 11000100.

6.5.5 MNapametp «Moct.®.[Ape6KoHT» — KOHUrypauuoHHbin napameTp. Onpegensiet
MOCTOSIHHYIO BPEMEHU HWU3KOYaCTOTHOro hunbTpa ANCKPETHBIX BXOA0B. 3aAaeTcsi B MUMNNCEKyHOAX.
Wcnonb3yeTtca ansg nogaeneHvsa gpebesra KOHTAKTOB.

BHumanme! [na Toro u4tobbl wM3mMeHeHuss B napameTtpax «Jlormka [Auckp.Bx.» n
«MNocTt.®.Ape6KoHT» BCTYynMnu B AelcTBUE HEOOGXOAMMO BbIKMIOYUTL U CHOBA BKIMIOYUTH MUTaHWE
npubopa.
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6 MporpammupoBaHue npubopa

6.6 HacTpoWka BbIXOAHbIX YCTPOUCTB

6.6.1 K BbIxogaM npmbopa NoAKNioyaoTCst UCMONHUTENBbHbIE
MexaHu3Mbl CUCTEMbl W YCTpPOWCTBaA curHanusauuu. BY wmoryt
ObITb ABYX TUMOB: AUCKPETHbIE U aHanorosble. bonee nogpo6Ho
cm. n.3.8. B T1abnuue 3.4 npeactaBrneHo cTaHAapTHoOe Anis
TPM232M pacnpegeneHue BbIXOA4O0B.

6.6.2 ina u3meHeHusi HacTpoek BY wn otobpaxkeHusi ux
COCTOSIHUSA, UCMonb3yeTcs MyHKT MeHo «//KoHdurypauusa/BY»

[NABHOE MEHIO

Kondwmrypaums

(pncyHok 6.4).
6.6.3 Tekywiee cocTosiHMe Bbixoga oOTOoOpaxaeTcs B
napametpe CocT.BY{N}. OnepaTuBHbIN napameTp,
onpeaensioLLmnii ypOBEeHb BbIXO[JHOTO curHana Ha

cooTBeTcTBYloWem BY. Tlpu pguckpetHom BY onpegensiet
anuTenbHocTb umnynbca LUWAM, BeigaBaemoro Ha BY, npwu
aHanoroBom BY — ypoBeHb aHanoroBoro curHana, BblgaBaeMblit
Ha cooTBeTcTBylOWMN BY. Bagaetca B gonax eguvHuubl C
ToyHocTbto 0,001. Wcronb3yeTcs kak ANA KOHTPONS TeKyLlero PucyHok 6.4

YPOBHS1 BbIXOAHOrO CUrHana Ha cooTBeTcTBytoLLem BY.

6.6.3 Tekywee cocTosiHMe Bbixoja oTobpaxaeTcs B napametpe CocT.BY{N}. OnepaTvBHbIN
napameTp, onpeaensioLLmMii YpOBEHb BLIXOAHOTO CUrHana Ha cooTBeTcTByoLem BY. MNpu auckpeTHom
BY onpegensier gnutenbHocTb umnynbca LWWM, BbigaBaemoro Ha BY, npwu aHanorosBom BY -
YPOBEHb aHaroroBoro curHana, BblgaBaeMbli Ha COOTBETCTBYIOWMIA BY. 3agaetcs B 4ONsax eAnHULbI
¢ TouHocTbio 0,001. Mcnonb3yeTca Kak ANsS KOHTPOMS TEKyLLero YPOBHSI BbIXOAHOrO CurHama Ha
cooTBeTCcTBYOLWEM BY.

6.6.4 NapameTp «Mepuop UMM BY{N}» — koHdpurypauuoHHbIi napameTtp. Ans AvckpeTHbIX BY
3agaet nepuog BbixogHoro LWM-curHana. 3apaetca B munnucekyHpgax. [ns aHanmoroBeix BY He
ucnonb3yetcs. Ha ynpaBneHve 3agBUXKoi He BIUSIET.

6.6.5 Napametp «MuH.umn.LUUM BY{N}» — koHcurypaunoHHbii napameTtp. [Ons AMCKPETHbIX
BY 3agaeT MuHMManbHyto anutensHocTb umnynbca LUWM-curHana. Ecnu CocT.BY{N}* Mepuog LM
BY{N}< MuH.umn.LLUUM{N}, To CocT.BY{N} Gynet = 0. 3apgaeTtcs B eguHuuax munnucekyHa. Ons
aHanoroBblx BY He ncnonb3yeTcs. Ha ynpaeneHne 3aaBuKKoN He BNMsieT.

6.6.6 MNapametp Be3on.cocT.{N} wucnonb3yeTca ANS oOnNpeaeneHus COCTOSIHUS BbIXOAHBLIX
YCTPOWACTB, KOria OCHOBHas nporpamma He pyHKUMOHUPYET (3arpy3ka npubopa, «3aBucaHune» u T.4.).
3apgaeTcs B gonax eanHULbI ¢ ToYHOCTbo 0,001.

MuH. umn. LWAM BY {N}|

Beaon. coct. {N}

6.7 HacTtpoika nameputenbHbIX (aHanoroBbIX) BXo4oB

6.7.1 K aHanorosbiM Bxogam Al1...Al8 noaknioyatoTcs nsMmepuTernbHble (aHanorosble) AaTYMKK.
Bonee nogpobHo cm. n. 3.3. B Tabnuue 3.2 npefcTaBrneHo pacnpeaeneHe aHanoroBbix BXO40B Anst
TPM232M.

6.7.2 AHanoroBble Bxogbl Al1...AlI8 sBnsATCA yHMBEpPCanbHbIMM U K HUM B MPOWU3BONbLHON
KOMOMHauuM MoryT OblTb MNOAKMIOYEHbl Nobble M3 NepBUYHbIX MpeobpasoBaTenelt (4aT4MKOB),
npuBeAeHHbIX B Tabn. 2.2, 2.3.
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6 MporpammupoBaHue npuéopa

6.7.3 lNA HaCTpPOWKM aHarnoroBbiXx BXOAOB MNpeaHa3HauveH
NyHKT MeH1o «//KoHdurypaums/AHanoroBblie Bx.» (pucyHok 6.5).

6.7.4 Koppekuusa XC — KoHdurypaumoHHbii napameTtp. Ons
KOPPEKTHOW paboTbl AOMKHO ObiTb YCTaHOBMEHO 3HaYeHue
«BkmounTbY.

6.7.5Bxoa {N} — OnepaTuBHbli napameTp, LOCTYMHbIN
TOMbKO AnNA  YTeHus. [lapameTp nokasbiBaeT W3MepeHHoe
COOTBETCTBYIOLLMM BXOAOM 3HayeHWe B eAMHMLax namepsieMon
BenuuuHbl 6e3 yyeTta casura/HaknoHa (mapameTpoB, 3agaBaemMblxX
B fAepeBe «O6wee\CasHaknAHBx»). lMpu ucnonb3oBaHun B
KayecTBe BXOAHbIX [OaT4YMKOB aKTMBHbIX NpeobpasosaTenenn c
BbIXOAHbIM CUTHanoM B BuAE HaMpshKeHUs Unn Toka B AaHHOM
napametpe OyaeT npuBedeHoO 3HaveHne B % OTHOCUTENbHO
AvanasoHa u3mepenus (Hanpumep, ecrnu Tun aatymka 1 = «Tok
4...20 MA», To BxofHOMY curHany 4 MA GygeT cooTBETCTBOBaTb
3HayYeHve faHHOro napameTpa, paBHoe «0», a BXoQHOMY curHany,
paBHomy 20 MA — paBHoe «100»).

[TMABHOE MEHIO

Axanoroesie Bx.

Koppekuma XC

Mocr. @unetpa [N}
Monoca gmnetpa [N}

PucyHok 6.5

6.7.6 Tun paTtumka {N} — KoHdu1rypaumoHHbIi napameTp, onpeaenstoLLmin TUM NnoaKmtYeHHOro K

COOTBETCTBYIOLLEMY BXOAY AATUMKA.

6.7.7 VilaMepeHHble 3Ha4YeHUs aHanoroBbIX BXOAOB MPOXOAAT 4vepe3 umdpoBor HY-counbtp,
npegHasHayeHHbIi Ans nodaBrieHus BHeWwHWx nomex. Lndposon cunbTp xapaktepusyetcs
NOCTOSIHHOW BpemeHW, 3ajaBaemol B cekyHpax napametpoM «MocT.®PunbTtpa {N}» (cm. n. 3.4).

KoHdpurypauuoHHbIi napameTp.

6.7.8 Monoca ®unbtpa{N} — KoHdurypaumoHHbIi napameTp,

NMKOBOrO hunbTpa B eAuHULAX U3MEPSIEMON BEMUYUHDLI (CM. M. 3.4).

6.8 HacTtpowka BY moaoyns paclwmpeHus BbIXO40B

6.8.1 MNpnbop  PYHKUMOHUPYET B CUCTEME  yNpaBlieHus!
cucteMamu otonneHuss u MBC Tonbko npu coBMecTHon paboTte c
Mogdynem pacwwupeHusi BbixogoB MP1.Mpu  koHdUryprpoBaHum
noakmnoyaTe 3TOT MOAYMb K KOHTpOnnepy He obsi3aTernbHo.

6.8.2 Pabota MP1 KOHTpONUpyeTcs MO 3HA4YeHusIM
lIKondpurypauus/Coct.BY MP1 (pucyHok 6.6). OnepaTuBHbIV
napameTp, oTobpaxatluMii TeKyllee COCTOsiHME BbixodoB 6rioka
MP1. Tun oTobpaxeHuss — OuHapHbldi. Mnagwuii  paspsg
cooTBeTCTBYeT Bbixoay 8 MP1, ctapmi — Beixogy 1 MP1.
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KoHdurypaums

Cocr. BY MP1 |
PucyHok 6.6
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6.9 JononHuTenbHbIEe NapamMeTpbl

6.9.1TNyHkT  MeHo  «//KoHdwurypauus/Oon. nap-pbi»
(pucyHok 6.7) BkntoyaeT B cebGsi napameTpbl, onpegensiolue

paboTy BcrnomoraTenbHbIX —3neMeHToB npubopa — KKU,
KnaBuaTypbl 1 np.
6.9.2 Apk.nopcB.XKKN — KoHdUrypaumoHHbIn napameTp,

onpeaensoLwmmn SPKOCTb NoACBETKU YKKU npubopa.
YcraHaBnvMBaeTcqd B ycrnoBHbIX eauHudax ot 0 pgo 50. O
COOTBETCTBYET MOMHOCTbIO BbIKMOYEHHON noacBeTke, 50 -—
MaKCcMMarnbHOW SPKOCTY.

6.9.3 KoHtpact XKW - KOHGUrypaumoHHbIn napameTp,
onpefensitoWmMiAi  KOHTPACTHOCTb ~ OToOpaxkaemon  Ha  XKKU
uHcpopmaumn. [Onsi nonyyeHuUss MakcUMarnbHOW KOHTPaCTHOCTM
3HayeHvie noabupaeTca MHAMBMAYanbHO AN Kaxaoro npubopa B

3aBVCUMOCTH ot Temneparypsl, cTapeHus, ycrosuin
OCBELLIEHHOCTU 1 Ap. MapamMeTpoB 3KCMEPUMEHTaIbHO.
6.9.4 CocT.knaBuatypbl — oOnepaTVBHbIA  NapameTp,

,ElOCTyI'leIVI TONbKO  And YTeHUA. 3HauyeHune napameTpa

COOTBETCTBYET CYMME KO[OB HaXaTblX KI1aBWLL. @‘=4, ®‘=8,

=16, @ﬂz @=64, =128. MapameTp MoXeT ObITb

MCMNONb30BaH ANsl yAANeHHOTO KOHTPOSSA MO CEeTU 3a HaxaTUsIMM
KHOMOK Ha nepeaHer naHenu npubopa.

MMABHOE MEHIO

Kondurypaums

Jlon. nap-pei

fpk. noace. XKW
KowTpact XKW
Cocr. knasvarypbl

3ByK KHONOK

Bpems u para

PucyHok 6.7

6.9.5 3ByK KHOMOK — KOHMUrypaLMOHHbIN MNapameTp, Onpeaensowmnin Hannyine/oTcyTcTeme

3BYKOBOrO NoATBEPKAOAEHUA Ha)XaTuA KnaBuLl.

6.9.6 Bpemsa n [lata — onepaTvBHbIN NapameTp, B KOTOPOM 3aJaloTcs NosiCHble AaTa u Bpems,
6e3 yyeTa nepexoga Ha NeTHee/3UMHee BPeEMSl, C TOYHOCTbIO [0 CekyHAbl. YCroBus nepexoda Ha
neTHee/3uMHee BpeMsi 3afatoTcs B fepeBe «HacTporika\llap-pbl BpeMeHm».

6.10 Bepcuu npowimBok

6.10.1 MyHkT meHo //KoHdurypaumsa/Bepcun npoluMBok
(pucyHok 6.8) BkntovaeT B cebs napameTpbl, MHdOpMUpytoLme 06
MMeHu npubopa, Bepcun NPOLLMBKY.

6.10.2 Umsn ycTpoucTBa - KOHMUrypaLmoHHbIN
HEU3MEHsieMbli napameTp, onpegenswwmin Tun npubopa. B
OaHHOM npubope nveet drKCpoBaHHOE 3HayeHvie
«TPM232M».

6.10.3 Bepcus NPOLUNBKN - KOHOUrypaLMOHHbIN
HeM3MeHsieMbli napameTp, Onpeaensiownin BepCuio NPOLLNBKU
KOHTponnepa. B napametpe uepe3 npoGen ykasaHbl Bepcuu
NPOLUMBKN 3-x npoLieccopoB KOHTpornnepa: anpa,
BCromoraTensHOro npoueccopa, npoleccopa BBoAa-BbIBOAA.
Mpumep: «1.93 10 OA».

6.10.4 Bepcusllporpammsbli - KOH(pUrypaLmMOHHbIN
Hen3MeHsieMbIli NapamMeTp, onpeaensowuii Homep MoauduKaLmm
(01 gns paHHoW mogudukaumm) u 3HadeHue Bepcuu. [Npumep:
«01.004».
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6.11 CeTeBble napamMmeTpbl

6.11.1 MyHKT meHto «//KoHdurypaumsa/Hactp.RS-485» (pucyHok
6.9) BkntoyaeT B cebst napameTpbl, onpefensioluime paboty cetm RS-
485 — ceTeBble NapaMeTpbl U NapameTpbl MHTepderica npubopa.

6.11.2 CkopocTb - KOH(UrypaLMOHHbIN napameTp,
onpefensilownii  CKopocTb ceTeBoro obmeHa. Bce o0bekTbl cetu
OOMKHbI  MMeTb  OAMHaKoBYK  CKopocTb obmeHa. [MapameTtp
onpegensieT ckopocTb obMeHa no cetu RS-485 u He BnusieT Ha
napameTpbl CBA3M No nHTepdency RS-232. [laHHbIN napameTp MOXeT
NpUHUMAaTb OAHO U3 criegytoLlmx 3HadeHui, 6ut/c: 1200, 2400, 4800,
9600, 14400, 19200, 28800, 38400, 57600, 115200. T[pwu
HEYCTOMYMBOW CBA3M C MpubOpOM, Ha 4YTO YyKasblBalOT 4YacTble
coobuieHnss o6 owwnbkax NpU YTEHWU WU 3anucu napameTpoB,
peKkoMeHAyeTCs YMeHbLUNTb 3Ha4YeHe 3Toro napameTpa.

6.11.30nuHa cnoBa —  KOH(UIYPaUMOHHBLIA  MapameTp,
onpegensowmMn  ANMHy eAuHULbl NepefaBaeMbiX M0 CEeTU [aHHbIX.
3HaveHne «8» COOTBETCTBYET MaKCMMasibHOMW CKOpOCTW obmeHa mno
cetn. OcTanbHble  3HaYeHWss  MOryT  UCMonb3oBaTbCA  Ans
COBMECTMMOCTM C Apyrum obopyaoBaHueM, OObeAuHEHHbIM B
KOHKPETHYIO CETb.

6.11.4 YeTtHOCTb - KOHMUrypaLMOHHbIV napameTtp,
onpeaensilowni Hanvyme 6uta KOHTPONs YETHOCTU B NepedaBaeMbIX
no ceTu AaHHbIX. Ero 3HayeHue:

- Even — yeTHoe uucrno eavnHul; PVICyHOK 6.9

- Odd — HeyeTHOEe YnCIo eaunHILL;

—  Space — HyneBon BUT YeTHOCTH;

- Mark — eAMHUYHBIN BUT YEeTHOCTY;

—  No Parity — 6UT 4eTHOCTU He UCMONb3yeTcs.

Bce 06bekTbl ceTv AOMKHbI UMETbL OAUHAKOBbLIE NapaMeTpbl KOHTPOMS YETHOCTU.

6.11.5 Cton 6MTbl — KOH(UIypaLMOHHbLIN NapamMeTp, onpeaensitoLUmMi KONMYeCcTBO CTOMN-6MT B
nocbinke: 1; 1.5 nubo 2. Bce 06beKTbI ceTU AOMMKHbI UMETb OMHAKOBOE KONMYECTBO CTOM-6UT.

6.11.6 AnuHa agpeca — KOHMUrypauMOHHbLIM MapameTp, Onpeensowuii AnMHY CeTeBOro
agpeca npubopa B Gutax. MoxeT uMeTb 2 (PUKCUPOBaHHBLIX 3HauveHusi: «8» u «11». MeHbluee
3HayeHve («8») Mo3BonsieT yBenuMUUTb CKOPOCTb OBMeHa Mo CeTW 3a CYeT cokpalleHusi obbema
MOCbINKW, HO OrpaHNYMBAET MaKCMMarbHOE KONUYECTBO CETEBbLIX afipecoB, 3aeICTBOBaHHbIX B CETU
RS-485 po 3HauyeHua 256. 3HauveHve «11» yBenuuuBaeT ANWMHY MOCLINKW, 3aTo MNO3BONSET
ncnonb3oBaTb Ao 2048 agpecoB B ceTu. [Ins KOppekTHOW paboTbl AnvMHa agpeca y BceX OObeKToB
ceTu JomkHa 6bITb OAUHAaKoBas.

6.11.7 Aapec npubopa — KOH(UIypaUUOHHbIA MapameTp, ONpeaensiolMin  YHUKamnbHbINA
Gas3oBbll agpec npubopa B ceTu. Kaxgomy ob6bekTy B cCeTW BbIAENSeTCs AvanasoH afpecos,
YHUKanbHbIA Ans AaHHoro obbekta. TPM232M 3aHumaeT guanasoH agpecoB «agpec npubopan...
«agpec npubopa + 7» npu pabote no npotokony «OBEH» 1 oavH eQuHCTBEHHLIN «agpec npubopar
npu pabote no npotokony ModBus.

6.11.8 3apepkka oTBeTa — KOHMUIYPALMOHHBLIM MNapameTp, OMNpeAenslowmnin  MUHUMAnNbHYO
3afepXKKy B MUMNUCEKYHOAX MeXay noryvyeHnem npubopom MOChINKM U Ha4yarnom oTBeTa. YBenuyeHue
3HaYeHVs AaHHOro napameTpa MoBbILLAaeT HAAEXHOCTb, HO CHIDKaEeT OBLLYy CKOPOCTbL OOMeHa.

6.11.9 3HayeHus ceTeBbIX MApaMeTpOB, YCTAHOBMEHHbIX 3aBOAOM M3rOTOBUTENEM, NPUBEAEHbI B
Tabnuue 6.2.

Tabnuua 6.2 — CeTeBble NapaMeTpbl U UX 3aBOACKUE YCTaHOBKM

[MABHOE MEHIO

KoHdurypaums

Hactp. RS-485

CropocTb

| 3avepna osea |

JnmHa cnoea
YeTHoCTb
Cron-6uts
DOnvHa appeca

Anpec npubopa

Janepxka oTeeta

Umsa napameTpa OnucaHue 3aBopckasi ycTaHOBKa
CKopocTb CkopocTb 06MeHa AaHHbIMU 115200 6uTt/c
OnuHa cnoBsa [nvHa cnoBa AaHHbIX 8 out
YeTHOCTb KoHTponb YeTHOCTH OrtcyTcTBYeT
Cton-6mThbl KonunyecTBo cTon-6uTt B NOChINKe
OnuHa agpeca [OnuHa ceTeBoro agpeca 8 out
3agepkka oTBeTa Bpemsi 3agepkn oTBeTa npubopa 5 mc
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6.12 MyHKT MeHio «KoHTYyp 1»

MyHkT meHo «KoHTyp 1» (pucyHok 6.10) BkniovaeT B cebs
napameTpbl, OTBETCTBEHHbIE 3@ (DYHKLMOHNPOBaHWe KOHTYypa 1.

6.12.1 Pex.KoHTyp1 — OnepaTtuBHbIl NapameTp, OOCTYMHbINA
TOMBbKO ANSA YTEHWS, onpedensiowmnin B TEKCTOBOM BUAE TEKyLLWN
pexum KoHTypa 1: «ABap.HacocoB», «Asap.[atdy.», «Harpesy,
«Houby», «OcTtaHoB», «ObpaTH», «JleTo».

6.12.2 K1 Tun rpadwmka — KoHdurypaumoHHbIi napameTp,
onpeaensiioLmMii TUMbl rpacpukoB, 3aatoLLmnX YCTaBKY TeMrepaTypbl
KOHTYpoB 1 1 2 B pexumax «HarpeB KOHTYp» n «Ho4Yb KOHTYp» ©
ycTaBKky obpaTHon Boabl B pexume «O6paTH.KoHTyp» B KOHTypax
(ecnn Kon-Bo Touek He MeHee 2):

3HaveHne «1» COOTBETCTBYET 3ajaHuio rpacumkoB  OT
TemnepaTtypbl HapyxHoro Bo3gyxa. paduku OyayT vmeTb BMA:
yctaBka TkoHTyp 1=Ipad Tk1 (TH); yctaBka Tob6=Ipac To6(TH).

3HaveHne «2» COOTBETCTBYET 3ajaHuio rpadukoB  OT
TemnepaTtypbl npsmol Boabl. [padukn ByayT nmeTb BUA: ycTaBka
TkoHTyp1=rpadd Tk1 (Tnpsam); yctaBkaTob6=Ipad Tob(Tnpsm),
npnyem Touke 1 COOTBETCTBYET MaKkCMManbHOE 3HayeHue no
koopauHaTte X (Tnp.), a Touke 7 — MUHMMAIbHOE.

6.12.3 KoHTt.06paTtkm 1 — KoHdurypaumoHHbIi napameTp,
NO3BONSIOLLMI OTKITHOUYNTE KOHTPONb OOPaTHON BOAKI.

6.12.4 3anyck KOHT.1 — OnepaTuBHbIN NapameTp KoHTypa 1.
YcTtaHoBka 3HaveHus «[a» 3anyckaeT koHTyp 1 (mepeBoguT u3
pexuma «OcTtaHoB» B pexum «HarpeB» nunbo «Houb»), ycTaHOBKa
3HayeHus «HeT» ocTaHaBnMBaEeT KOHTYp OTOMMeHus (nepeBoauT B
pexum «OctaHoB» 13 noboro pexvma).

6.12.5 AHP koHT.1 — OnepaTuBHbII MapameTp KOHTypa 1.
YcTaHoBKa 3HadyeHus «[a» 3anyckaeT aBTOMaTUYeCcKyld HaCTPOWMKY
perynsTopa.

6.12.6 Oenbta Houb 1 — KoHdWrypauvoHHbI napameTp,
onpedensloWmniA 3Ha4yeHne, Ha KoTopoe OyaeT cmelleHa ycTaska
TemnepaTypbl B KOHType 1 B HOYHOE Bpemsi.

6.12.7 PkoHtyp 1 — KoHuUrypaumnoHHbln napameTp,
onpefensloWwmMn NOpor AaBfneHUss B KOHType 1, Hmxe KOToporo
BKIIOUMTCS Hacoc noanuTku. MogpobHee cm. n. 3.7.

6.12.8 Oenbta P KOHT.1 — KOHMWUrypaumoHHbI napameTp,
onpefensioWwnA  rTMCTEpPe3nC  BBIKIIOYEHNA Hacoca  MOAMUTKM.
MoapobHee cm. n. 3.7

6.11.9 Bbixog koHTYyp 1 — OnepaTuBHbIA napameTp,
[OCTYMHBIA TONBKO ANSA YTEHWS, onpeaensioLniA ypoBeHb OTKPbITUS
K3P koHTypa 1 B mpoueHTax.

6.12.10 Coct.Hac.KoHT.1 — OnepatvBHbIi  napameTp,
OOCTYMHBIN TOMBbKO ANS YTEHUS, ONpeadensiowmi onpeaensowni
HOMEp BKITOYEHHOrO B TeKyLMA MOMEHT Hacoca. 3HadveHue «1»
COOTBETCTBYeT Hacocy 1, 3HayeHune «2» — Hacocy 2.

6.12.11 [ina 3apgaHunsa rpadwuka ycTaBkM TemnepaTypbl BOAbI B
KOHTYpe 1 cnyxut nyHKT meHio //KoHuTyp 1/Tpad TkoHyp1 (pucyHok
6.11). padhmk MOXHO 3apmaTb He Oonee 4eM NATb TOYKaMM,
MWHVMManbHOEe KONMYeCcTBO Touek — Age (Ans paboTbl no rpaduky);
opHa ( ans paboTbl No yctaske «3adaHne KOHTyp1»).

Mpn konuuectBe To4Yek — opHa npubop noaaepxusBaeTt
TemnepaTtypy B KOHTYpe B COOTBETCTBUM C 3agaHue KOHT.1.
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KoHTyp 1

Pex.Kontyp 1
K1 Twn rpadwmka
KouT. 0bpatH. 1
3anyck KoHT. 1

Dlenbta Houb

P konTyp 1
Deneta P koHT.1

Boixog, koHT. 1

Cocr.Hac.Kowr. 1
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IMABHOE MEHIO

Konmyp 1

Ipad T koHTYp 1

YcTaBka KOHT. 1
Kon-Bo Tou4ek 1
Touka 1
Touka 2
Touka 3
Touka 4

Touka 5

3apaHue koHr. 1

TR

PucyHok 6.11
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6.12.12YctaBka TkoHT.1 — OnepaTuBHbIN napameTp,
OOCTYMHBIA  TONbKO  ANSt  YTeHus, onpefensiowmnii - Tekyllee
3HayeHWe paccuMTaHHOW YyCTaBKM TemnepaTypbl B KOHTypel,
paccunTaHHon no rpacduky nubo 3agaHHou B NnapameTpe 3apaHue
koHT.1 (ecrin Kon-Bo Touek = 1).

6.12.13 Kon-Bo Touek — KoOH(urypaumoHHbin napameTp,
onpeaensiioLmniA KONMYECTBO TOYEK, 3aA4eNCTBOBaHHbLIX B 3agaHwu
rpadvka ycTaBkv TemnepaTypbl TENNIOHOCUTENS B KOHTYpe 1.

6.12.14 Touka 1...Touka 5 — KoHdurypaumoHHble napameTpsl,

[MABHOE MEHIO

Kowtyp 1

pag T ob 1

3afaHHbIX  napameTpamu  «Tobp. [uct+», «Tobp. [ucT-» Touka 5
OTHOCUTESBLHO AaHHOro rpadvka npegenax.

onpefensiioLLme Toukn rpacmka B popmate (TH nubo Tnpsim; YcTaBka
TkoHT.1). Mpy nocTpoeHwn rpacpuka No 3agaHHBIM TOYKaM KOHTponnep
coequHsieT Mx oTpe3kamu npsimon. KoopamHata X cooTBeTCTBYET

BXxoAHou BenuuvHe (TH nunu Tnpsm), Y — BeixogHow (T B KoHType 1).

6.12.15 3apaHue koHTYyp 1 — npu KonuvecTBe Todek = 1 B
KOHType npubop nopdepxuBaeT TemnepaTypy B COOTBETCTBUM C
3afaHHbIM B JaHHOM napameTpe PUKCUPOBaHHLIM 3HAYEHNEM.

6.12.16 lna 3apgaHus rpadmka YycCTaBkm TemnepaTypbl —| Touka 2
obpaTHol Boabl B KOHTYpe 1 cnyxuT nyHKT meHto //KoHTyp 1/TFpad :
Tob6 (pucyHok 6.12). Mpadmk MOXHO 3agaTb He Bonee 4yem MATbIO ~| Touka 3
TOYKamy, MUHMManNbHOE KonmuMyecTBO Toyek pAse. [pubop '
OCYLLECTBNAET perynMpoBaHue TemnepaTtypbl TENSIOHOCUTENS, *l Touka 4
KOHTPONUPYS HaxoXAeHne TemnepaTypbl obpaTHOW BoOAbl B _I:

PucyHok 6.12

6.12.17 To6p. MNact+, Tobp. MMcT- — KoHurypaumoHHble NnapamMeTpbl, onpeaensioLlme rpaHuLb
[OMYyCTUMOrO M3MEHEHWA OTHOCUTENbHO rpaduka TemnepaTypbl 06paTHOM BOAbI, BO3BpaLLaeMoln B
TennoceTb (cM. pucyHok 6.13). MNpu Bbixoge TemnepaTypbl 06paTHOWM BoAbl 3a 3afaHHble npeensl
npnbop NepexoanT K perynmpoBaHnio Temnepartypbl 06paTHOM BOAbI.

L To6 4
pgr(;:‘:n- { i, DS S S +o0 pagmk Tog (Ty)
posanma | _ _1|
~
I Mpadmk Toﬁp. max
1
T - ~,
Dﬁlmcr . ¥_ __ TpadukTo6p. min
I b P,
I 60~ ~
L 1.
£l T T
-30 0 12 -TH
PucyHok 6.13
6.12.18 Kon-Bo To4yek — KoH(urypaumoHHbIi napametp,
onpenensiioLmMii KONMYECTBO TOYeK, 3a4elCTBOBaHHbIX B 3afaHum [MIABHOE MEHIO

rpachuka yctaBkv TemnepaTypbl 06paTHON BoAbl B KOHTYpe 1.

6.12.19 Touka 1...Touka 5 — KoHdurypaunoHHble napameTpbl,
onpefenswowmne Toukn rpacgpuka B dopmate (TH nubo Tnpsam;
YctaBka To6). MNpy noctpoeHun rpadmka no 3adaHHbIM TOYKaM
KOHTpONMep CoeAnHSET NX OTPe3kaMmn NPSAMOMN.

KoopauHata X cooTBeTcTBYyeT BxOoAHOM BenuuuHe (TH unu
Tnpsim), Y — BbIXOAHOW.

6.12.20 Ans 3agaHus napameTpoB paboTbl npubopa npwu
0o6pbiBE pasnUyHbIX AaTYMKOB CRYXUT NyHKT MeHio [/KoHTyp
1/ABap.[laTy (pucyHok 6.14). Pucynok 6.14
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6 MporpammupoBaHue npubopa

6.12.21 K3PaBap 1 - KoHurypaumoHHein napametp,
onpefensiloWniAi B MpOLEHTax 3HadeHue, Ha koTopoe 6yaet
oTKpbIT K3P KoHTypa 1 B pexume «ABap.aty.KoHT.1».

6.12.22 [Ona 3agaHusi napamMeTpoB, ONpeAensoLwmnx
(PYHKLMOHUPOBAHUE perynsitopa KOHTypa 1, CRAYXWUT NyHKT
MeHio //KoHTyp 1/Peryn.TkoHTyp 1 (pucyHok 6.15). B atown
BETBU pacnonaratoTcs napameTpbl Mna-perynatopa,
ucrnonb3dyemble  npu  ynpaeneHun  K3P  koHTypa 1.
KoadhduumeHTsl MoryT ObiTe OnpefeneHbl aBTOMaTU4eCKM B
pexume aBToHacTporiku AHP koHTyp 1.

6.12.30 Kp(nponopu), Ti(wHTerpan), Td -
KoHdurypaumoHHble napameTpsbl, onpegenswowue
NPOMNOPUNOHanbHbIA, WHTErpanbHbin 1 anddepeHumanbHbIn
koadpdpuumeHTbl MUNO-perynatopa koHTypa 1. Moryt 6biTb
onpeaeneHsbl B NpoLiecce aBTOHACTPONKM.

Toton npu MwWHO — KoHMUrypaumoHHbIn napameTp
aBTOHACTPOMKM KOHTypa 1, onpegensiowmii  TemnepaTypy
TENMOHOCUTENS NPU MOSTHOCTbIO 3akpbiTom K3P.

6.12.31 Ons 3apaHusi napameTpoB K3P TennoobmeHHuka
KoHTypa 1 cnyxut nyHKT meHio /[Kontyp 1/K3P 1 (pucyHok
6.16).

6.12.32 MapameTpbl MaT. MOAENN 3a0BWKKN:

t nonH.xopa — Bpems nonHoro Bxoga K3P B cekyHaax.

t BbIG.NtodpTa — Bpems BuiGopku nodta K3P B cekyHaax

MuH.t nyck/ctn — MuHumansHoe Bpems yaepxaHus K3P
BO  BKIOYEHHOM/BLIKIIOYEHHOM  MOMOXEHWUN. MeHbLuee
3HayYeHVe Mo3BOMSAET YBENUYUTb TOYHOCTb PeryrnmpoBaHus,
bonbluee — MOBbICUTL pecypc obopynoBaHus. 3agaeTcs B
ceKyHaax.

30Ha HevyBCT. — 30Ha HEYYBCTBUTEMbHOCTU 3aABWXKKU
B %. [Mpu koneGaHuM BbLIXOQHOIO CUrHana perynsitopa B
npegenax  30Hbl  HEYYBCTBUTENbHOCTU  BKMlOYeHne  BY
npousBoanTLCA He ByaeT.

6.13 IMyHKT MeHio «KoHTYp 2»

MyHKT MeHio «KoHTYp 2» BkntoyaeT B cebsi napamMeTpbl, OTBETCTBEHHbIE 33 (hYHKLMOHUPOBaHNE
KOHTYpa 2. [NapameTpbl KOHTypa 2 aHamnoruyHbl napametpam koHTypa 1. [obaBnsieTcs TOnbko

napameTp:

6.13.1 Ucn. KoHTyp 2 - KoHurypaumoHHbI napameTp, onpeaensiiownii KoNnn4ecTso KOHTYpOB

perynmpoBaHus.

[Mpw 3Ha4eHnn «HeT» - 0QuH KOHTYp perynupoBaHusi. PyHKUMOHaNbHas cxema — CM. PUCYHOK 3.8.
Mpu 3HaveHun «[a» - ABa KOHTYpa perynuposaHus. PyHKUMOHaNbHasa cxema — CM. pUcyHok 3.9.

Heobxoaumo npumeHeHve mogynsi paclumpenms MP1.
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IMABHOE MEHIO

KouTyp 1
Peryn T koHTyp

PucyHok 6.15

IMABHOE MEHIO

KouTyp 1

PucyHok 6.16
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6.14 MyHKT MeHlo «O6LLee»

MyHkT MeHo O6wee BknoyYaeT B cebs napameTpsl,
OTBETCTBEHHbIE 3a PYHKLMOHMPOBaHMe npubopa B LeNoM.

6.14.1 O6wee//MawmHa COCTOSIHUA OTBeYaeT 3a BbIOOp
HeobxoaMMoro pexvma paboTbl KOHTYpPOB B COCTaBE CUCTEMbI.
[ns KoppekTHON paboTbl Npubopa B cMcTeMe HEOOXOAMMO 3adaTb
3HayeHWsi MapaMeTpoB, OMUCLIBAKLUMX  3KCMMyaTaLMOHHblE
napameTpbl cuctembl [na 3agaHua napameTposB  MawwuHbl

IMABHOE MEHIO

MalumHa cocToaHwii

COCTOSIHUA CNYyXUT NyHKT MeHw [/O6wee/MawmHa cocr.
s 16
6.14.2 BbixogHou1, BbixogHon2 - KoHdurypaumoHHbie
napamMeTpbl, onpefenswowne OeHb HeAenu, B KOTOpbI npubop
aBTOMaTU4ecku nepenaeT B HOUHOW Pexnm.
6.14.3 Bpems [eHb, Bpemsa Houb — KoHdurypaumoHHbie
napamMeTpbl, OMpeAenslowye Bpems, B KOTopoe npubop
aBTOMaTU4ecku nepevaeT B OEXKYPHbIA PEXUM U aBTOMaTUYECKU
BbIJET U3 Hero.
6.14.4 TporpeB — KoHdurypaumoHHbIi  napameTp,
onpedensiloWmMiA BpeMs MnporpeBa CUCTEMbl B 3MMHEE BpeMms.
Yepes 310 BpemMs npmbBop HayHET KOHTPONMPOBaTb HaxoXaeHue
TemnepaTtypbl obpaTHOW BOAbl B 3adaHHblX OTHOCUTESIbHO
rpacdvka npegenax.
6.14.5 T3uma/neto — KoHdUrypaunoHHbin napameTp,
onpedensloOWMiA  MOPOr  TemnepaTypbl  HapyXHOro BO3AyXa,
COOTBETCTBYIOLLEN nepexody Mexay neTHAM U 3UMHUM

PucyHok 6.17

6.14.6 Oenbta 3uma/ll — KoHdUrypauMoHHbI napameTp, OnNpeaenslolmn rmctepesnc
NepekmoYeHns Mexay NeTHUM U 3UMHUM pexumamu. Mpubop ocyllecTBnseT nepexod B NEeTHWUN
pexum, korga TH > Taumal/neto + [LenbTa 3umalll, n Bo3BpallaeTcsd B 3UMHWUIA pPexXuM, Korga
TH<T3umal/neto — denbTta 3uma/Il.

6.14.7 3umallleto koHT.1, 3umal/lleto KOHT.2 - KoHdUrypaumoHHble napameTpbl,
onpegensiiowmne, byaer nm KOHTYp 1 M KOHTYp 2 NepeBOAUTCS B NETHUA PEXUM Wnu HeT (npu
MCMOoNb30BaHMK KOHTYpa B kayecTse koHTypa BC).

6.14.8 MNapameTpbl, onpegensiowme KOPpeKUMIo U3MEPEHHbIX XapaKTepucTuK, 3agalTcs vyepes
nyHKT meHio //06wee/CaBHaknAHBx. {N} = 1 —8 anga aHanoroBbIx BXoAoB 1 — 8 cOOTBETCTBEHHO.
3HaveHne caBura 3apaeTcs B koopauHate «X» napameTpa COOTBETCTBYIOLLEro Bxoda. 3HaveHue
HakrnoHa — B koopauHate «Y». MNepexop — KOMBUHALMS KHOMOK + @ n + @

6.14.9 //O6wee/Onpoc AH.Bxoa. {N} = 1 -8 pansa aHanoroBbIx BXOAOB 1 — 8 COOTBETCTBEHHO —
onepaTyBHblE NapaMeTpbl, OTobpaxatoLwye N3MepeHHble Mo BXOAaM 3HAYeHWs C Y4ETOM KOppeKLMK,
3agaHHon «Caurom» n «HaknoHom».

6.14.10 MapameTpsbl, onpeaensiowme paboTy HacOoCoB KOHTYpa 1, 3agatoTcsl Yepes MyHKT MEHH
//O6wee/Hacocsbl koHT.1 (pucyHok 6.19).

6.14.11 Konu4.Hac.KoHT.1 — KoHdurypaumoHHbIi napameTp, onpeaensiowmni Konmy4ecTso
HacocoB B KOHType 1 (npu konudecTBe HacocoB «1» Ha BY Hacoca 2 He nopaeTtcsi komMaHga Ha
BKIIOYEHNE).

6.14.12 t pab6.Hac.koHT.1 — KoHdurypaunoHHbIn napameTp, onpeensiolwmnii MakcuMmarnsHoe
BpeMsi HenpepbiBHOM paboTbl Hacoca B kOHType. CnycTs 3agjaHHOe B mapameTpe Bpemsi Hacoc 1
OyAeT BbIKIIOYEH, KOHTPOIEP BKMOYUT HAcoC 2 Ha 3TO 3agaHHoe Bpemsi. 3ajaeTcs B Yacax.
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6.14.11 Kon.Hac.Moanut — KoHdWrypaumoHHbIn napameTp, OMpeAensiomin  KONM4ecTBo
HaCOCOB B KOHTYpe nognuTkn 1 (TOMbKO ecnn «VICM.KOHT.2» = «HET»).

6.14.12 MNapameTpbl, onpeaensowye paboTy HAaCOCOB KOHTYpa 2, 3afatoTcs Yepes MyHKT MEeHH
//06wee/Hacocbl kKOHT.2 (pucyHok 6.20).

6.14.13 Konwuuy.Hac.KoHT.2 — KoH(urypaumoHHbli napameTp, onpeaensiowmin KonmyecTso
HacocoB B KOHType 2 (Mpu KonuyecTBe HacocoB «1» Ha BY Hacoca 2 He nopjaeTcs komaHaa Ha
BKIOUEHNE).

6.14.14 t pab.Hac.KOHT.2 — KOoHGWrypauvoHHbIN napameTp, onpeaensowmuii MakcuMmanbHoe
BpeMsi HemnpepbIiBHOW paboTbl Hacoca B koHType. ChycTsd 3ajaHHoe B mapameTpe Bpemsi Hacoc 1
OyaeT BbIKIIOYEH, KOHTPOMNEP BKIOYAT HAcoC 2 Ha 9TO 3afjaHHoe BpeMsi. 3aJaeTcs B Yacax.

6.14.15 Wcn.Hac.XBC- KoHdwurypaumoHHbIn — napameTp, onpefensowmin  yHKUMo
[OOMONHUTENbHBIX HACOCOB B KOHTYpE 2.

Mcn.Hac.XBC = [la — non.Hacockl UCnonb3ytoTcs B kadecTBe HacocoB XBC.

Mcn.Hac.XBC = HeT - fon.Hacock! UCNOmnb3yTCs B KAYECTBE HACOCOB MOANUTKM.

6.13.16 Kon.[lon.Hac. — KoHdurypaumoHHbli napameTp, onpeaensiowmnini - Konm4ecTso
[OMOMHUTENbHbIX HACOCOB B KOHTYpe 2.

6.14.17 t pa6.Hac.XBC2 — KoHcurypaunoHHbIi napameTp, Onpeaensiowyin MakcumanbHoe
BpeMsi HernpepbIBHOW paboTbl Hacoca XBC B koHType 2. CnycTsa 3agaHHoOe B napaMeTpe BpeMs Hacoc
1 XBC bygeT BbIkMOYeH, KOHTponnep Bk4MT Hacoc 2 XBC Ha aTo 3agaHHoe Bpemsi. 3agaeTcs B
yacax. Tonbko npu Wicn.Hac.XBC = [a.

6.14.18 MNapameTpbl 0b6LMe Ans HACOCOB KOHTYpa 1 M KOHTypa 2, 3afatoTCsi Yepe3 MyHKT MEHI0
//06wee/O6w.Mapam.Hac. (pucyHok 6.21).

6.14.19 Nleto Hac.Bp, Jleto Hac.llep — KoHdurypauuoHHbIi napameTpbl, onpeaensiowme
YCMNOBUS BKIOYEHNS HacoCOB KOHTYPOB B rieTHee Bpems (ecnu «3umallleto KoHTypa» = «[a»). B
pexume «Jleto» ¢ nepnogom Jleto Hac.lep (4ackl) ByayT BKOYEHbI BCe 3a4eMCTBOBaAHHbIE HACOChI
KOHTYpa Ha Bpems JleTo Hac.Bp.(MuHyTbI).

6.14.20 t pemn. — KoHdurypauuoHHbI MNapamMeTp, Onpedenslowmni BpeMs naysbl Mmexay
BbIKIMIOYEHWEM Hacoca 1 KOHTYpa W BKIIOYEHWeM Hacoca 2 KOHTypa (Cek.).

6.14.21 t ctapT.Hac — KoHdpurypaumoHHbIi mapameTp, onpeaensaowmii BpeMs pa3roHa Kaxaoro
13 HacocoB B cekyHpax. Ecnu cnycta 3apaHHOe B napameTpe BpemMs C MOMEHTa 3anycka Hacoca Ha
COOTBETCTBYIOLLLEM AMCKPETHOM BXO4E NMPUCYTCTBYET curHan normdeckoi «1» B TeveHne 10 cekyHp
noapsiA, To Npubop CYMTaET HACOC aBapUNHBIM.

IMABHOE MEHIO

TMABHOE MEHIO

[MABHOE MEHIO

Hacock! KOHT.2

06uw.Napam.Hac

Kon.Hac.Kont1

t pab.Hac.k.1

Kon.Hac.Kont2

t pab.Hac.k.2

Men.Hac XBC

Konuc.lon.Hac

t pab.Hac.XBC

PucyHok 6.19 PucyHok 6.20 PucyHok 6.21
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6.15 BbicTpbIf cTapT

6.15.1 TexHonorms  «BbICTpbIM  cTapT» npegHasHayeHa AnNs  YNPOLEHUs  HACTPOMKM
KoHTpornnepa. HacTtpoiika npubopa gonyckaeTcs:

1. Mo cetn RS-232 nnn RS-485 uepes MK ¢ ucnonb3oBaHnem nporpammbl-koHdUrypaTopa,
KOTOPYIDO MOXHO cKayaTb C odumumanbHoro camta OBEH. lMporpamma nossonsieT ocCyLLeCTBUTHL
npeaBapuTensHoe KOHMUIryprpoBaHue cuctembl (BblbpaTb OAWH MnW ABa KOHTypa, a TaKk e Tvn
cucteM (otonneHue nubo MBC)), 3agatb MUHMMarbHO HEOBXOAMMOE KONUYECTBO MapamMeTpoB Afst
3anycka cucTeMbl, a Takke NpefocTaBnseT AOCTYN KO BceM napameTpamM npubopa ¢ BO3MOXHOCTbIO
onpoca onepaTuMBHbIX NapaMeTPoB.

YrapxuTe TN KOHTYPa PerynvpoBaHua:

Koutyp 1: Otonnexue

Tn T

6 e TufTre

3 HansECTeo Towgk: 5

® OTo1

T TelTre  Temp  Tee

LY I e,

I
SOBEM_

=
=

Hasag Brnepen Bbixoa
L | .

2. C knaBuaTypbl Ha nepegHen naHenu npubopa.

Mpy koHdWrypupoBaHun npubopa c nepepHen naHenwn nepen Havanom paboT Heobxogonmo
03HakoMuTbCsl ¢ ocobeHHocTamu UYMW npubopa (cm. Tabnuuy 3.1, nn. 6.1, 6.2). 3agaHHble Ha 3aBofe-
nsrotoButene 3HayeHuss OGonblUMHCTBA MapaMeTpoB  paccyuTaHbl NOA4  TUMOBblE  3aAauu
nonb3osaTtenen. B aoTom pasgene OMUCLIBAIOTCH TOMbKO Te MapameTpbl, 3ajaHue KOTOpbIX
nonb3oBaTenemM Heo6XOAUMO Arsi KOPPEKTHOM paboTkl Npubopa. HasHavyeHne napamMeTpoB onvcaHo B

B MpunoxeHun M — cBogHOE [epeBoO NapameTpoB.

Ona 3awuTbl OT cnyyanHbiXx cOG0EB GOMbLUMHCTBO NapamMeTpoB MOXHO W3MEHSITb TOMbKO B
pexume «OCTAHOB» (korga oba KoHTypa Haxogatca B pexume OctaHoB). [lepen
KOHMUryprpoBaHnem criegyeT y6eamTbca no nHavkaumm Ha XKKW, yto npmbop HaxoguTcs B pexunmMe
«OCTAHOB» (npubopbl ¢ 3aBoda MOCTynawT MMEHHO B 3TOM pexume). [na n3MeHeHus pexuma
HeobxoaMMo BocCMonb3oBaTbCA napameTrpamu 3anyck KOoHTyp 1 u 3anyck KoHTyp 2 npubopa,
pacnonoxeHHbix B AepeBbax \\KoHTyp 1\ 1 \KOHTYp 2, coOTBETCTBEHHO.

BHumaHue! [Ins yBepeHHOCTU B COCTOSIHUM KOHpurypauum npubopa nepen Hayanom paboTbl o
TexHonorun «BbICTpLIA cTapT» cneayeT BbINOMHUTL COPOC NapameTPoB B 3HAYEHWS MO YMOMHYaHWIo
(cm. n. 6.16).

6.15.2 Mpu KoHUrypupoBaHuyM KOHTponmnepa no TexHonoruv «BbicTpbi cTapT» cnegyeT
rocrefoBaTesibHO BbINOHUTL CMEAYIOLLUME YCTAHOBKM N0 BETBSIM M NOABETBAM MEHIO:

BetBb «KoHdurypaums» - MNoaBeTBb «AHanoroBble Bx.»
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6 MporpammupoBaHue npubopa

Heobxoammo 3apaTtb TMM MOAKMIOYAEMbIX K aHanoroBbiM BXO4aM AATYMKOB, U3MEHSS 3HaYeHve
napametpoB «Tun gatumka {N}», rae {N} — Homep Bxoga (1...8).

[onyckaeTcs He noakntoyaTth AaTyumkv TH (Bxogd 1 — npu «Tun rpadomka» = 2); Tnp (BXoa 2 — npun
«Tun rpacuka» = 1); T 06.2 (Bxoa 5 — npu «Mcnonb3.koHTyp 2» = «HeT»); Tk2 (Bxog 6 — npwu
«Mcnonb3.koHTYp 2» = «HeT»); P nognut.1 (Bxog 7); P nognut.2 (Bxoa 8). Ecnu kakoi-nmbo 13 atux
[aTYUKOB He ncnonb3yeTcs B napameTpe «Tun gatunka x» Heobxoammo ykasaTe «HET JATHUKA».

MoaBeTBbL «[don.nap-pbi»

HecMoTps Ha TO, 4TO BO Bcex koHTponnepax TPM232, nponssogmmbix oupmort OBEH, Bpemsi
fJaTa BbICTaBMAOTCA Ha 3aBOAE-WU3roTOBUTENE, PEKOMEHAYEeTCs MpPOBEPWUTL 3HaAYeHWe BpPeEMEHU U
naTtel B KOHTpornepe. B napameTtpe «Bpemsi u para» Heobxogumo 3apaTb 3HaYyeHUe TeKyLmx
BpPEMEHU U AaThl:

0.6..0.8

BeTBb «KOHTYp 1»

— Cnepyet BbIOpaTe TWN 3ajaHusi yCTaBKM TemnepaTypbl B KOHTypax 1 u 2: rpacukom
OTHOCUTENBHO TeMMepaTypbl Hapy)XHOro Bo3dyxa nMBO OTHOCUTENbHO TemnepaTypbl
npsimon Bopgbl. Heobxogumo 3apatb 3HadeHue napameTtpa Tun Fpad. = «1» n «2»,
COOTBETCTBEHHO;

— HeobGxogumo 3agaTb 3HaYeHWE CHWKEHUSI YCTaBkM TemnepaTypbl B HOYHOE Bpemsi B
napameTpe «[lenbTa HOUYbY;

—  [Mpwu ucnonb3oBaHWM ynpaeneHnst KOHTYPOM NoANUTKN HEOBXOAMMO 3a4aTh ero napaMmeTpbl:
PkoHT.1, AenbTta P KOHT.1;

—  Cnepyet 3apaTb ycTtaBky B koHType 1 rpadpmkom pad TkoHT.1 nubo cukcupoBaHHbIM

3HayeHvem 3apaHue KOHTYp 1 (npu Kon-Bo Toudek = 1), a Takke [ONyCTUMYIO
TemnepaTypy obpaTHOM BoOAbl, BO3BpallaemMon B TennoceTb. [Ans 3Toro cryxwuTt rpaduk
Fpach To6G.;

— Ecnn otcnexuBatb TemnepaTypy obpaTHoW BOAbl He TpebyeTcsa, TO B napameTtpe
KoHT.06paTky He06XOANMO 3aAaTh «BbIKIMHOYUTLY.

—  [onoxeHune knanaHa npu obpbiBe OCHOBHbIX AATYMKOB B KOHTYpe 1 3agaeTcs B napameTpe
noaseTsun Asap.[atu.;

— Bpewmsa nonHoro xoga knanaHa B KOHType 1 (yuuTbiBaetcs npu nposedeHun AHP)
Heobxoaumo 3aaaBaTh B noaseTsn «K3P 1»/ t nonH.xoAaa.

BeTtBb «KoHTYp 2»

—  Bknwountb wncnomnb3oBaHne koHTypa 2 — WMcn.koHTyp.2 = [a; Hetr = KoHTyp 2 He
3a7e1NCTBOBaH.

Ecnuv koHTYp 2 3aaeincTBOBaH, TO:

— Heobxognmo 3agaTb 3HauyeHVWEe CHUXEHWS yCTaBkM TemnepaTypbl B HOYHOE Bpemsi B
napametpe «[enbTa HOUYbY;

—  [Mpu ncnonb3oBaHnn ynpaeBneHns KOHTYPOM NOANUTKN HEOBXOANMO 3a4aTh ero napameTpbl:
PKOHT.2, flenbTa P KOHT.2;

— CrnepyeTr 3agaTb YycTaBKy B KOHType oTonneHusi rpagukoMm [pad TkoHT.2 nunbo
UKCMpOBaHHbLIM 3HaveHnem 3apaHue KOHTyp 2 (npu Kon-Bo Toudek = 1),, a Tawkke
[onycTMmylo TemnepaTtypy obpaTHOM BOAbl, BO3BpallaeMon B TennoceTb. [ns atoro
cnyxut rpacduk Mpad To6.;
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6 MporpammupoBaHue npuéopa

— Ecnn otcnexvBaTh TemnepaTypy obpaTHonm Bodbl He TpebyeTcs, TO B mnapameTpe
KoHT.06paTku HeOGX0AMMO 3afaTh «BbIKITOUUTLY.

—  TMonoxeHue knanaHa npu o0pbiBE OCHOBHbIX JATHYMKOB B KOHTYpe 2 3afaeTcsl B napameTpe
noaseTsu ABap.[atu.;

— Bpemsa nonHoro xoga knamaHa B KOHType 2 (yuuTbiBaeTcs npu nposedeHun AHP)
Heobxoaumo 3aaaBaTh B noaseTsn «K3P 2»/ t nonH.xoaa.

BetBb «O0OLee»

BetBb «O6Lee» - noagBeTBb «MalwmnHa COCTOAHUN»

—  CnepgyeT yCTaHOBWTb 3HA4YEHWUA MapameTpoB aBTOMAaTUYECKOro nepexoda B HOYHON PEXUM:
«BbixogHon1», «BbixogHon2», «Bpemsa geHb», «Bpemsa Houb». Ecnu aBTomatnyeckui
nepexon B HOYHOW PeXuM He npepgnonaraeTcs, To Heo6XoAMMO YCTaHOBUTbL B NapameTpax
«BbixogHon1», «BbixogHon2» 3HayeHne «HET», a napameTpbl «Bpems OeHb» 1
«BpeMs Houb» 3apaTtb paBHLIMU APYT APYTY;

— Heobxognmo 3apgaTb ycrnosus nepexoda Mexay NeTHUM W 3UMHVM pexvmamun paboTbl
Yepes 3HaveHus napameTpoB 3uMmal/neto KOHT.1, 3uMa/neTo KOHT.2 — npu 3Ha4YeHuU
HET» KOHTYP He NepeBoaUTCS B NETHWUI pexuM; TaumalneTto, OenbTta 3umalll.

BeTtBb «O6uiee» - noaseTBbL «Hacocbkl KOHT.1»

— Heobxogumo  yKkasaTb  KONMMYECTBO  LMPKYMSLUMOHHBIX ~ HAacocoB B  KoHType 1
«Kon.Hac.KoHT.1» 1 Bpems paboTbl HacocoB (B yacax) «t pab.Hac.KOHT.1»

—  Heobxoaumo ykasaTb KONMMYecTBO HacocoB noanuTku B koHType 1 «Kon.Hac.Mogn» npu
«Mcn.koHT.2» = ga.

BetBb «O6LWwee» - noaBeTBb «Hacocbl KOHT.2»

— Heobxogumo  ykasaTb  KONMMYECTBO  LMPKYMSLMOHHBIX ~ HAacocoB B KOHType 2
«Kon.Hac.KoHT.2» 1 Bpems paboTbl HacocoB (B yacax) «t pab.Hac.KOHT.2»

—  Ecnwn pon.Hacockl nnaHupyeTcst ucronb3oBaTh B kayecTBe HacocoB XBC, To B napameTtpe
«Ucn.Hac.XBC» HeoOX0AMMO yCTaHOBUTb «Aa» U yka3aTb BPEMS MEPEKIOYEHUsT HaCOCoB
(B yacax) «t pa6.Hac.XBC»

—  Heobxoammo yka3aTb KOnNnyecTBo fomn.HacocoB B kKoHType 2 «Kon.Hac.Moan».

Mpumeyanue — MapameTpsl MWL perynaTtopa, pacnornoxeHHble B noaseTsn «Peryn TKOHT.1» n

Peryn TKoHT.2», MoryT ObiTb 3agaHbl BPy4Hyl0 NMOO onpeaeneHbl aBTOMaTM4Yecku B npouecce
npoBefeHNst aBTOHACTPOMKM Ha obObekTe. BbinonHeHne aBToHacTpouku [MU[-perynstopa
HeobXoAMMO, Kak MpaBuno, B OOMbLUMHCTBE CryvaeB Af11 TOYHOTO MOAAEPXaHWs TemnepaTypsbl.
OpHako, ecnu m3BecTHbl koadduumeHTbl [MU[-perynatopa (monyyeHble OMbITHBIM MyTEM Ha
aHanormyHbix ObObeKkTax WM paccuuTaHbl CreunanvMavpoBaHHONW KOMMbIOTEPHOW MpOrpamMMont),
Heobxooumo 3agaTb 3HadeHunss napametpoB «Kp(nponopu)», «Ti(uHTerpan)», «Td/Ti».
ABTOHacTpoVika perynsropa BbIMOSIHAETCH Ha obbekTe. Ecnu aBTOHAcTponka HEeBO3MOXHA UKW He
NpyBOANT K XenaeMoMy KayecTBy NepexoAHbIX MpoLeccoB, Heobxoammo ByaeT BbINOMHUTL noadop
koadppuumeHToB MUNI-perynsatopa (cm. Mpunoxenue IM.2).

6.16 Cobpoc napamMeTpoOB B 3HAaY€HUSI MO YMOJTYaHUIO

BHumaHue! Ota onepauns npMBoguT K COpoCy 3Ha4YeHWn mapameTpoB KOHTpornepal!

3anpelyaeTca BbIMOMHATL 3Ty Onepaumio Ha OBbekTe, Tak Kak Mocre ee OCyLeCTBNEHUs
KOHTPOIEP NPEeKpaTUT BbINoSHeHUe hyHKLMW YrpaBneHnst cucteMamu otonnexnus n MBC!

Mocne aton onepauunun KOHTponnep Heo6X0AMMO NMONMHOCTLIO HaCTpOVITb!

MNpumeyaHne — 3HauveHus napameTpoB fAepeBa «KoHduMrypauusi» rmnocrne ocyLlecTBIIeHUs
cbpoca EEPROM coxpaHsitoTcs.
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6 MporpammupoBaHue npubopa

6.16.1 COpoc 3Ha4eHun BCeX KOHMUrypaLMOHHbIX NapaMeTpoB K 3HAYEHUsIM MO YMOMYaHuio,
YCTaHOBMEHHbLIM Ha 3aBOAE M3roToBUTENE NPUMEHSETCS B CrieaytoLmx cry4vasix:

1
2)

3)

Mepen HaCTPOIKOW KOHTpoMepa, KOHdUrypaLuns KOTOporo TOYHO HEN3BECTHA (BO3MOXHO,
npvbop Mor GbiTb KOHUIYPUPOBaH HEM3BECTHLIM UCTOYHWMKOM [0 NOMb3oBaTensl).

Mpy owunboyHon (COOMHON) HACTpOMKe KOHTpornepa nepes ovYepenHon MOMbITKOW
OCYLLECTBNEHNS NPaBUIIbHON HAaCTPOMKK.

Mocrne 06HOBMEHNSI NPOLLMBKY KOHTPOMNepa B o6si3atensHoM nopsiake (cm. n.3.15).

6.16.2 MeTop ocyLiecTBneHus copoca:

1

2)

3)

HeobxognMmo nepenTn B OTNago4HOE COCTOsIHME (HaxaTb KOMOWHaLMIO KHOMOK

B 1]
E + .). Cnepyet ybeanTtbecs B NOSIBNIEHUM HAANUCK «DKpaH OTNagKu» Ha BEpPXHEN
cTpoke XK.

Crtpenkamun C " D HeobxoauMo BbIOpaTb Ha HwxkHel cTtpoke XKW MnyHKT MeHto

«C6pocutb EEPROM». Haxatb KHOMKY J
Mocne KOpOTKOro 3ByKOBOIO CUrHana KOHTpOJ'IJ'Iep nepesarpysurcsi.

Tak kak Tekyllasi KoHdurypauusi GygeT 3amMeHeHa Ha 3aBOACKyt, Heobxogumo Oyaet
MOTHOCTBIO NPOBECTM HAacTPoVKy npubopa.
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7 JdKcnnyaTauusi KOHTponnepa

7 3KcnnyaTau,m| KOHTpo-nnepa
[ns Havana dyHKUMOHMPOBaHWSA koHTponnepa TPM232M (nepesopa m3 ?)ex(vuwa «OcTaHoB» B

paboune pexumbl) HEOBXOAMMO OCYLIECTBUTL 3amyCK — HaxaTb KHOMKY . Mpn HaxaTum aTton
KHOMKK ByaeT OCyLIeCTBNEH 3aryCcK TOro KOHTYpa, Ha pabodmnx akpaHax KoToporo Bel HaxoguTecs.
)
Mepexon K 9KpaHam KOHTypa 2 C MOMOLLbIO KHOMOK LV +2Y  BoamoxeH Tonbko npwu
«Mcn.koHT.2» = «[a».
DYHKUMOHMPOBaHWE KOHTpOSfepa onncaHo B .. 4.1, ycnoBus nepexoga mexay pexvMmamu — B
n. 4.2, NpUHYAUTENBHOE U3MEHEHME TeKyLLero pexuma npubopa — B n. 4.3.

7.1 MapameTphbl, pegakTupyemMbie B paboumx pexmmax
Cnuncok napamMeTpoB, pefaKTMpOBaHUE KOTOPbIX pa3peLleHo B paboynx pexumax, npuBeneH B
Tabnuue 7.1.

I'Ipumeqal-wle — ANnAa pefakTupoBaHWA BCeEX NapamMeTpoB HeobxoanmMo, 4To6bl 0ba KOHTYpa
Haxo4unucb B pexnmax «OcTaHoB».

Ta6bnuua 7.1 — Pegaktupyemble napameTpbl

Menio Mapawmer,
BeTtBb NoaBeTBb P P
OuckpeTHble Bx. Moct.®.JpebKoHT
AnanoroBble Bx. Moct.dunbtpa {N}, Nonoca ®unstpa{N}
fon.nap-pei Apk.nogcs. XKKW, KoHTpacT XKW,
KoHdpurypauus i 3BYK KHOMNOK, Bpemsa n lata
CkopocTb, inuHa cnoBa, YeTHOCTb,
HacTp.RS-485 Cton 6uTsl, AnvHa agpeca, Agpec
npubopa, 3agepxka oTeeTa
Oenbta Houb, P koHTYp 1, Oenbta P KOHT.1
Komtyp 1 padp. TKOHT.1 3apaHue KoHT.1 (ecnu Komn-Bo Tovek = 1)
pad Tob To6 ruct+, Tob rmct-
Peryn.TkoHT.1 Kp, Ti, Td
HenbTta Houb, P koHTYp 2, Jenbta P KOHT.2
KoHTyp 2 padp. TKOHT.2 3apaHue koHT.2 (ecnu Kon-Bo Tovek = 1)
F'pacd Tob Tob rnct+, Tob rnct-
Peryn.TkoHT.2 Kp, Ti, Td
Hacocbl koHT.1 Kon-Bo Hac, t pa6.Hac1, Kon.Hac.lMoan.
O6uwee Hacoch! KOHT.2 Kon-Bo Hac, t pa6.Hac2, icn.Hac.XBC, t
} pa6.Hac.XBC, Kon.[on.Hac.
O6ul.napamM.Hac JleTto Hac.Bp, JleTo Hac.llep

7.2 ABapuiHble cUTyauum

B npouecce dyHKLUMOHMPOBAHWS KOHTPOMNEpa BO3HUKAKOT OLWNGKK U aBapuiiHble CUTyaumn, Kak
TpebytoLme peakuumn obCryxuBartoLLero nepcoHana Ha npousollefllee cobbiTue, Tak U UMetoLue
MHPOPMALMOHHBIN XapaKTep.

B tabnuue 7.2 npeactaBneHbl Kogbl OWMGOK KOHTponsepa u HeobXxoaMble COOTBETCTBYHOLLME
peakumu nonb3oBaTernsi.
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7 KcnnyaTauusa KOHTpornnepa

Ta6bnuua 7.2 — Koabl owmnbok koHTponnepa TPM232M

Koa PacwudpoBka owumbku [encTBMA Nnonb3oBaTens
OLNGKMK
0 OtcyTtcTBYeT owmnbka MoxHo npogomkatb paboTy
2 Bbixog 13 sleep HenpaBunbHbI  rpahuk  CHWXEHUS  HanpsXeHus
nuTaHusi. Bo3aMoxHo, MMeeTcst annapatHasi npoGnema.
Mpn HeoAaHOKPaATHOM  MPOSIBEHUU  peKoMeHAyeTcs
OTNPaBWUTb KOHTPOIIEP B PEMOHT.
3 MpowusoLuna nepesarpyska | O6HOBWTb npoLmBKY, NMBO OTNpPaBWUTb B CEPBUCHBI
CTOPOXEBbIM TakMepoMm, | LEeHTp.
obycnoBneHHasi 3aBYCaHVeM.
4 Soft reset Mpousowna nepesarpy3ka nonb3oBaTtenemM Haxartvem 3-
X KHOMOK Ha KnaBuaType KoHTposnnepa
5 User reset lMepesarpy3ka no noseneHnio curHana Ha Hoxke Reset
UM. 3tor curHan MoxeT ObiTb HaBedeH CUIbHON
nomexon nubo napasuTHBIMM yTeykamy Ha nnaTe
(Hanpumep, B Crydae Hanuuusi Bary BHYTPWU Koprnyca).
MpocywunTs KOHTpONnep, e€ecnuM He nomoraeTr —
OTNPaBWUTb B PEMOHT.
6 Mepe3arpyska no curHany BrownOut HapylueHne pexvnma nutaHusa cxembl KoHTponnepa. Mpu
HEOHOKPaTHOM MPOSIBMEHNN PEKOMEHIYETCS OTNPaBUTL
KOHTPOIEpP B PEMOHT.
7 Owwnbka B3anmopeiictens c EEPROM Owwubka B3anmogencTems nporpammbl ¢ EEPROM, nu6o
8 Owwnbka 3anvcy B8 EEPROM HapylieHne dyHkumin pabotbl camoro EEPROM. B
9 OlLnGKa yrenns na EEPROM nocregHeM criy4ae Heo6Xo0ANMO OTNPaBUTL KOHTPONep
A Owwbka pabotsl EEPROM B pemonT.
500 3aronoBoK KOHGUrypaLmu noBpexaeH OGHOBUTb NPOLLUKBKY KOHTpONnepa.
501 Cnuvwkom MHOro ypoBHein | OBHOBWTb NPOLLMBKY KOHTpONnepa.
KOHdUrypauum
600 Ownbka BcnomoratenbHoro | OTnpaBWTb KOHTPOMNEP B PEMOHT.
npoueccopa
601 Owwnbka KOHTponnepa BXxoaos/BbixofoB | OTNpaBuTb KOHTPOMIIEP B PEMOHT.
1001 OepeBo  koHdurypaumn  cogepxut | OBHOBWTb NPOLUMBKY KOHTpOMnepa.
oLnGKn
MpumeyaHus

1 Owwnbkn c kogom 0...A SBRSIOTCA HE KPUTUYHBIMW, UHOULMPYHOTCS TOSBbKO MO 3anpocy
nonb3oBaTerns U He CONPOBOXOAIOTCS 3BYKOBOW CUTHanM3aumnen.
2  Owwubkn c kogamu Gonblwmmmu 400 aBRsSOTCS KpUTUYHbIMKM. PaboTa nporpaMmmbl

KOHTponnepa

OCTaHaBIIMBaeTCA,

KOHTpONnep nepexoanut B pPexXuMm uHOuKauum kKoaa

oLWKNBOK Ha 3KpaHe ¥ CONpPOBOXAATCS 3BYKOBOW CUrHaNM3aumen.

B Tabnuvue 7.3 npeacTtaBneHbl koAbl OLMOOK W3MEPEHMI KOHTpomnepa M Heobxogumble

COOTBETCTBYHOLLME peaKunn nonb3oBaTtenad.
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7 JdKcnnyaTauusi KOHTponnepa

Ta6bnuua 7.3 — Kogbl olum60ok namepeHun koHtponnepa TPM232M

Kop, TekcT Ha XKKU PacwudpoBka [eicTBUA Nnonb3oBaTens

0 Owwbka umepur. M3mepeHHoe 3HaveHune | BHyTpeHHsss owwbka npubopa. [lepesarpy3nTb
3aBeJOMO He BEpHO npuGop, ecnn He MOMOraeT — OTNPaBUTb B PEMOHT.

6 HeT aaHHbIX HeT gaHHbIX n3mepeHuns Mopoxpatb 3...5 cek.

7 [aTumk OTKIOYEH [aTuuk oTKIIOYEH BkrounTb COOTBETCTBYWOLWMUA BXOL4 B NapameTpe

KoHdurypaums\aHanorosble BX\Tun Bxoaa x (x=1...8).

8 Beicokas t XC Tl Benwuka Temnepatypa | 1)Temnepatypa npubopa He  COOTBETCTBYeT
X0mnogHoro cnas, YCMOBMSIM 3KCMIyaTauun, — NPUBECTU B HOPMY;
pervcTpuvpytoLiero 2)Owwbka kanmbpoBKW, — MpoOBECTU KanubpoBKy
Temnepatypy npuéopa 3aHOBO;

9 Huskasa t XC TN Mana Temnepatypa | 3) AnnapaTHas owubka, — nepesanycTtuTb npubop,
X0nogHoro cnas, €CIn He MOMOraeT, — 06paTUTLCS B PEMOHT.
pervcTpuvpytoLiero
Temnepatypy npuéopa

a 3HaueHwue Benvko BbluvicneHHoe 3HaveHne | 1)HenpaBunbHO ycTaHoBNeH Tun AaTtyvka, —
CMULLIKOM BEJMKO NpOBEpUTb, YCTAHOBUTL MPaBUIbHO;

2)AaTunk HEHafEeXHO TMOAKIYEH, — NPOBEPUTbL
HaAEeXHOCTb KpenneHust faTyuka;

3) Jatunk HencnpaBeH, — 3aMEHUTD;

4) faTumnk namepsieT Temneparypy BbILLIE
Jonyckaemou, — BbibpaTb Apyron AaTuuk;

5) AnnapatHasi owwubka, — nepesanycTuTb npudop,
€CI1 He MOMOraeT, — 06paTUTLCS B PEMOHT.

b 3HaueHue mano BbluvicneHHoe 3HaveHne | — HenpaBwnbHO YyCTaHOBMEH TuN pAdaTyvka, —
CMULLIKOM Marno NpOBEPUTL, YCTaHOBUTL MPaBUMbHO;

— [aTyuk HeHadeXHO MOAKMYEH, — MpPOBEPUTb
HaOeXHOCTb KpenneHus aaTyuka;

— [aTyuk HEVCNpaBEH, — 3aMEHUTb;

- [Hatuuk namepsiet Temneparypy HWXe
Jonyckaemow, — BbiIopaTb Apyrov AaTuuk;

AnnapatHas owwubka, — nepe3anycTuTb npubop,

€CI1 He MOMOraeT, — 06paTUTLCS B PEMOHT.

c KopoTkoe 3am. KopoTkoe 3amblkaHune 1)3aMKHYTbl  HakopoTKO  Bxoabl  npubopa, —
(aHHas  vHOMKaUMS  He YCTPaHUTB;

BO3HMKaeT npu K3 ¢ | 2)HenpaBunbHO NOAKMIOYEH AATYUK, — YCTPAHUTB;
JaTuMkoM Ha Bxoge Tuna | 3)HenpaBwnbHO BbIGpaH TWM AaTumka, — MOMEHSITb in-t;
«Tepmonapa» vwnn | 4)[aTyvK HeUCrnpaBeH, — 3aMEHUTb;
«yHUbMUMpoBaHHbIA  AaTunk | AnnapaTHas owwubka, — nepesanyctuTb npubop,
M0 HaMPSPKEHMIIO U TOKY») €CI1 He MOMOraeT, — 06paTUTLCS B PEMOHT.

d OO6pbIB fgaTyuKa O6pbIB AaTumnka 1)[laTyMK He nNOAKMIOYEH K COOTBETCTBYOLLEMY
(aHHas  vHOMKaUMS  He BXOZY, - MOAKMIOYUTD;

BO3HMKaeT npu  obpbiBe | 2)[aTyvK HEnpaBWMbHO MOAKMIOYEH, — MOAKMOYUTD
«YHUPULMPOBaAHHOTO npaBuIbHO;
Jatyvka no HanpsbkeHuto M | 3) HenpaBunbHO BbIGpaH TvM AaTymka, — MOMEHST in-t;
TOKY») 4) laTynk HeucnpasBeH, — 3aMeHUTb;
AnnapatHas owwbka, — nepe3anycTuTb npubop,
€CI1 He MoMOoraeT, — 06paTUTLCs B PEMOHT.

e Het cBasu c ALIMN OtcytcTtBure cBsisun ¢ ALM BHyTpeHHsis AnnapaTtHas owwubka, — nepe3anyctutb

npubop, ecnun He noMoraeT, — 06paTUTLCSH B PEMOHT.

f Owwubka kanunop. HekoppekTHbIl HewncnpaseH npubop - 06paTuTbCsi B PEMOHT.

KanubpoBOYHbIN
KO3 hrUMEHT

B koHTponnepe 3agevicTBOBaH OAMH BbIXO4 KPUTUYECKOW aBapuUMHOWN CUrHanu3aumm — peByHa —
Ha oba koHTypa: MBC n LO. KpuTnyeckuin aBapuiiHbii curHan, BblAaBaembli KoHTypamu BC wu
oTonneHusi, obbeauHeH Ha BbIXOA peByHa Mo roruvke «Wnuy». B yacTHocTu, ecnv 3anylieH TOornbko
OOMH U3 KOHTYPOB, PEBYH OCTaHETCH BKITIOYEHHbBIM.
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7 KcnnyaTauusa KOHTpornnepa

Mpu yctaHoBKe 3HayeHusi napametpa CnuB NBC = «[a» HEKpUTUYECKUIN aBapuiHbIA CurHan
koHTypa BC Ha BbIxogHOe YCTPOMCTBO BbiAaBaTbesi He byaeT. MogpobHee cm. n.4.1.2.3...4.1.5.3.

B Tabnuue 7.4 npeactaBneHbl COCTOSIHUS YCTPOWCTB aBapuHOW CUrHanmusaumu — namnbl u
peByHa — B pexumax koHTypa BC koHTponnepa.

Ta6bnuua 7.4 — CocTosiHAS YCTPOWUCTB aBapMAHOW CUrHanu3aumMm B peXxvumax KoHTponnepa

Pexum YcnoBus BKIIHOYEHUS aBapUAHOM CUrHanNu3aumm B pexxume
OCTAHOB Bbikn
Bbikn / Bkn Bkn. npu:
HAIPEB 1. aBapum P nognut.,
2.Mpu aBapum 04HOTO 13 LIMPKYISILMOHHBIX HACOCOB
O6parTH. Bkn
Bbikn / Bkn Bkn. npu:
Houb 1. aBapum P nognut.,
2.Mpu aBapum 0HOTO 13 LIMPKYTSILMOHHBIX HACOCOB
Asap.Qatu. Bkn
ABap.Hacoc. Bkn
AHP Bbikn
Jleto Bbikn

7.3 OcobeHHOCTU (PYHKLMOHMPOBAHUA

B npouecce akcnnyatauuu criedyeT yuuTbiBaTb CREAylolMe OCHOBHble OCOGEHHOCTM
hYHKLMOHUPOBaHMS KOHTpOIIepa.

1 KoHTponnep ynpaBnseT ABYMs He3aBUcUMbIMU kKoHTypamu: FBC n otonnexHvem.
2 B kaxA0M KOHTYpe MMEeIoTCS CBOWM 3KpaHbl MHAVKALMK. [Ina nepeknioveHns Mexay SKkpaHamu

VMHOVKaUMM KOHTypa otornenns u MBC ucnonbayetcs KOMBMHaLms KrnasBuLu + @ Takow
nepexon NOATBEPXKAAETCH 3BYKOBLIM CUrHANOM.

3 Cnegnywolwme onepaTvBHble napameTpbl OBHOBMSOTCA BO Bcex pexwumax: Bbixoa oTtonn,
Cocrt.Hac.OTon, YctaBka otonn, Pex.otonn, Beixog NBC, Coct.Hac. 'BC, Pex.I'BC.

4 YCcTaHOBMNEHO MUHMMArIbHOE BPEMS HAaXOXAeHus B pexume, paBHoe 10 cek. B TeueHue atoro
BPEMEHW C MOMEHTa BXOAa B PeXUM paboTa MalLMHbl COCTOSAHUIA BriokupyeTcst.
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8 Mepbl 6e3onacHocTH, 9 TexHMYeckoe ob6cnyxMBaHue

8 Mepbl 6e3onacHoCcTH

8.1 Mo crnocoby 3awuTbl OT NOpPaXeHWs ANEeKTpUYecknM Tokom npubop cootBeTcTByeT knaccy I
no MOCT 12.2.007.0-75.

8.2 B npubope ncnonb3yeTcs onacHoe Ans XU3HW HanpsbkeHue. Mpu yctaHoBke npubopa Ha
obbekTe, a Takke MpU yCTpaHEHUW HEWUCNPaBHOCTENW U TEXHWYECKOM OOCMyXunBaHUM Heobxoanmo
OTKNIOYUTB MPUBOP 1 NOAKMIOYaeMble YCTPOMUCTBA OT CETU.

8.3 He ponyckaeTcs nonagaHwe BrarM Ha BbIXOAHbIE KOHTAKTbl BbIXOAHOMO pasbeMa U
BHYTPEHHME 3N1eKTPOo3aneMeHTbl npubopa. 3anpeluaetcs Mcrnonb3oBaHve npubopa B arpeccuBHbIX
cpefax ¢ cogepxaHnem B atmocdpepe KUCHOT, Wenoyeit, Mmacen u T. n.

8.4 MopkntoyeHne, perynupoBka n TexobcnyxumBaHue npubopa OOMmKHbI NPOU3BOAUTLCS TOMBKO
KBannULMpPOBaHHbLIMK CrieLuanMcTamu, 3yuYmBLUMMIN HAcTOsILLEEE PYKOBOACTBO MO 3KCMyaTaumm.

9 TexHuyeckoe obcnyxumBaHue

9.1 lNpwu BbINONHEHUN PaboT MO TeXHUYECKOMY OBCNyXXMBaHWIO KOHTponnepa cobnoaate Mepbl
6e30mnacHOCTH, U3NoXeHHble B pa3g. 9.

9.2 TexHU4Yeckuii OCMOTpP KOHTpomnepa MpoBOAUTCS OBCMYXUBAKOLWUM NEPCOHANOM He pexe
OfHOro pasa B 2 rofa v BKNtoyaeT B cebs BbINONMHeHVe crneayoLmx onepauui:

—  OYUCTKY KOpryca KOHTponnepa, a TakkKe €ro KNeMMHbIX KOMOAOK OT MbiMW, TPS3n K

NOCTOPOHHWX NPEAMETOB;

—  NpoBepKy KayecTBa KpenneHusi koHTponnepa Ha DIN-pelike;

—  NpOBEpPKY KayecTBa NOAKMYEHUSI BHELLHWUX CBA3EN.

OGHapyxeHHble NPU OCMOTPE HEAOCTaTKU creayeT HEMeOIEHHO YCTPaHUTb.

9.3 3ameHa anemMeHTa NUTaHUS BCTPOEHHbIX YacOB KOHTPONIepa, pacc4yMTaHHOro Ha paboTy B
TeyeHue 6 NeT C MOMEHTa WM3rOTOBMIEHUS!, OCYLLECTBISIETCS MO UCTEYEHUU cpoka CryxObl, a Takke
paHee, B crnyyae BbisIBNEeHNs1 cOpoca BCTPOEHHbLIX YacOB KOHTPOIIEPa Npy OTKIIOYEHUN NMUTAHUS.

MocnenoBaTenbHOCTL BbINOSTHEHWS 3aMeHbI 3NeMeHTa CrefyoLlas:

1) AkkypaTHO nopfeB OTBEPTKOW C MPaBOW CTOPOHbI BEPXHIOI KPbILIKY KOpnyca, OTKpbITb
KOPryC KOHTpOrnepa;

2) BbIHYTb WNend 13 HWKHeN nnathbl;

3) WM3Bneyb NCnomnb30BaHHbIV 3NIEMEHT NUTaHuS;

4)  YCTaHOBWTb HOBbIV 3nemMeHT nuTaHus Tuna CR20324

5) BcTtaButb MexnnaTHbIN Wend B HUXKHIOKW nnary;

6) Cobpatb kopnyc npudopa;

7) TNopgknoumB NuTaHwne npubopa, HaCTPOUTL Yackl KOHTPONIepa;

8) BbIKMIOUNTL NUTaHNE KOHTPONIepa;

9) Yepes He meHee 20 cek BKIMOYUTb NUTaHUE N NPOBEPUTL paboTy Yacos.
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10 MapkupoBka, 11 TpaHcnopTUpoBKa U xpaHeHue, 12 KoMmnnekTHOCTb, 13 MapaHTUHbIE 06A3aTenbLCTBa

10

MapkupoBka

Ha kopnyce KoHTponnepa unm NnpukpenieHHon k HemMy Tabnuyke HaHEeCEHbI::

TOBaApPHBbIN 3HaK NPeanpUATUSI-M3rOTOBUTENS;

ycrnoBHoe 0603Ha4YeHne KOHTponsepa;

HaLMOHanbHbIA 3HAaK COOTBETCTBUS (A KOHTPOIIEPOB, NPOLLEALLINX OLEHKY COOTBETCTBUS
TEXHUYECKUM pernameHTam);

cTeneHb 3awmTbl no FOCT 14254;

knacc anektpobesonacHocty no NOCT 12.2.007.0;

poA NUTaIOLLEro Toka U HOMUHANbHOE HaMpPsPKEHUE NUTaHWUS;

HOMWHarnbHas noTpebnsemMasi MOLLHOCTb;

3aBO/CKOM HOMEp MO CUCTEME HyMepaLn NPeanpuUATUS-M3roToBUTENs (LUTPUXKOA);
MeCsiLL, 1 rof BbiNycka (3anoxeHbl B LUTPUXKOAE);

CXema MnofKyeHus;

MOSICHSIIOLLIME HaAMUCU.

Ha noTPe6UTENbLCKYI Tapy HaHECEHbI:

TOBapHbI 3HaK 1 agpec NPeanpUATUS-U3rOTOBUTENS;

HaMMeHOoBaHWe KOHTPOoIepa;

3aBOACKON HOMEp MO CUCTEME HyMepaLuWn NPeanpuUsTUSi-N3roTOBUTENS (LUTPUXKOA);
MecsiL, M rog Bbinycka (yrnakoBKu).

11 TpaHcnopTUpOBKa U XpaHeHue

Mpnbopbl TpaHCMOPTMPYIOTCS B 3aKpbITOM TpaHcnopTe mwoboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHLIX CPEACTBax [AOMMKHO MPOM3BOAUTLCA COMMAcHoO npaswunaM, [AeNCTBYOLWMM  Ha
COOTBETCTBYIOLLUMX BUAAX TpaHcnopTa.

TpaHcnopTMpoBaHue npMOOPOB [AOMKHO OCYLUECTBMATECS MpW TemnepaType OKpyXatoLero
BO3ayxa oT MuHyc 25 go +55 °C ¢ cobntogeHnem mMep 3awyThl OT yAapoB 1 BUbpauuii.

[MepeBo3ky oCyLLEeCTBNATL B TPAHCMOPTHON Tape NOLUTYYHO UMW B KOHTENHEpax.

YcnoBus xpaHeHust B Tape Ha ckrnaje M3rotoBuTens u notpeburens [OMmkHbI COOTBETCTBOBATb
ycnosusam 1(J1) no FOCT 15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBOBATh arpeccuBHbIE NPUMECH.

Mpubopbl cnepyeT XpaHWTb Ha cTennaxax.

12 KomMnnekTHoOCTb

Mpubop 1w,
MacnopT u MapaHTUIHLIA TanoH 1 aka.
PykoBoACTBO Mo aKcnnyaTaumm 1 k3.
MHCTpykuust «BbICcTpbIvi cTapT» 1 3kKa3.
MpumeyaHne - Ma3rotoBuTenb OCTaBnsieT 3a COOOM nNpaBO BHECEHWS [OMONHEHUA B

KOMMJIEKTHOCTb U3Jenus.
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MpunoxeHune A. FabapuTHbIN YepTex

MpunoxeHune A. Na6apuUTHbIN YepTex

PucyHok A.1 — Kopnyc ansa kpenneHus Ha DIN-penky 35 mm
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MpunoxeHne B. CxeMbl NogKkno4eHUs

MpunoxeHune b. CxemMbl nogkNO4YeHUA

HasHayeHue KOHTaKTOB KNeMMol konoaku npubopa npueeaeHo B Tabnuue b.1.

Ta6nuua B.1 — HazHayeHMe KOHTaKTOB KIieMMOW KONoaKu npmubopa

Ne MapkupoBka HasHaue Ne HasHauyeHue HasHaue
KOHT. Hue KOHT. Hue

1 Mutanue (CeTb) 31 Bxoa 6 (3) OT koHT.2
2 Mutaxue (CeTb) 32 Bxog 6 (2)
3 Bbixog 1-1 Hacoc 1 33 Bxoa 6 (1)
4 Bbixoa 1-2 KOHT.1 34 Bxon 7 (3) P
5 Bbixog 1-3 35 Bxoa 7 (2) noanuT.1
6 Bbixog 2-1 (+) Hacoc 2 36 Bxoa 7 (1)
7 Bbixog 2-2 (-) KOHT.1 37 Bxoga 8 (3) P
8 Bbixog 3-1 (+) OTkp. 38 Bxop 8 (2) noanuT.2
9 Bbixog 3-2 (-) K3P 1 39 Bxop 8 (1)
10 Bbixog 4-1 (+) 3akp. 40 Mogkntoyenne MP1 (W)
11 Bbixog 4-2 (-) K3P 1 41 MogkntoyeHne MP1 (X)
12 Bxog 1 (1) aT 42 MogkntoyeHne MP1 (Y)
13 Bxog 1 (2) Hap.Bo3g 43 MoakntoyeHne MP1 (Z)
14 Bxoa 1 (3) . 44 RS-485 (A)
15 Bxoa 2 (1) OT npsm. 45 RS-485 (B)
16 Bxoga 2 (2) BOAbI 46 OBLLMIA KOHTaKT aAng

OUCKpeTHbIX BxogoB 1...4

(Comm1)

17 Bxog 2 (3) 47 OuckpeTtHbiv Bxog 1 (C1) Cm.Tabn.
18 Bxoa 3 (1) OT o6p. 48 [unckpeTHbivi BXoA 2 (C2) 3.3
19 Bxog 3 (2) 1 49 OuckpeTtHbiv Bxog 3 (C3)
20 Bxoa 3 (3) 50 [uckpeTHbin Bxog 4 (C4)
21 Bxog 4 (1) ot 51 OuckpeTHbin Bxog 5 (C5)
22 Bxog 4 (2) KOHT.1 52 [nckpeTHbin BXog 6 (C6)
23 Bxoa 4 (3) 53 [uckpeTHbin Bxog 7 (C7)
24 Bbixog 6 (-) Cwm.Tabn. 54 OuckpeTtHbiv BxoA 8 (C8)
25 Beixoa 6 (+) 34 55 OB KOHTaKT Ans

OUCKpeTHbIX BXxoaoB 5...8

(Comm2)
26 Bbixopg 5 (-) Cm.tabn. | 56-61 | DBGU (gns nporpammunpoBaHusi
3.4 KOHTponnepa)
27 Boixoa 5 (+) 62 MCTOYHUK HanpsbkeHUst MUHYC
24B
28 Bxoa 5 (3) T 06.2 63 MCTOYHUK HanpspkeHns noc
24B

29 Bxog 5 (2) RJ45 RS-232 (nogkntoyeHue k MK)
30 Bxog 5 (1)
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MpunoxeHne B. CxeMbl NnogKkno4eHUs

TPM232M
W XY Z
[40[1[a2] 4]
06wt Boex
-—NC“J: BXOHDB LD‘DT‘*-GI:)[
§533 §ZE8
|27{28| 29| 30| 31| 32| 33| 34[35|36]| 37|38  [39]40]41]a2]
MP1 Z Y xw
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PucyHok B.1 — Cxema nogkntoyenusi TPM232M n MP1

[TPmM232M

BN ® 46| Comm1
12..368 SN e
1}—/& 48] C2
— 8 Tl 3
- SN ool ca
~ 3 15 s
3 15T ce
— A7 | 53| C7
BN .o ~ 8 154 cs

12..368B
°e 5

PucyHok B.2 — NogknioyeHne faTynKoB K AUCKPETHbLIM BXoAam
MpumeyaHus

1 I'pynnbl BxogoB C1...C4 n C5...C8 ranbBaHN4YeCckn pa3Bsa3aHbl.
2 MoXHO MCrnonb30BaTb BCTPOEHHbIN BMOK NUTaHWs: oauMH 06LWUIA UK ABa pasHbIX.
3 Mpwu ncnonb3oBarumn ogHoro BN knemmbl Comm1 1 Comm2 HeobxoauMo 06beANHUTD.

79



MpunoxeHne B. CxeMbl NogKkno4eHUs

TC Bxop x-1
T,°C Bxop x-2
& Bxop x-3

PucyHok B.3 — NoakntoyeHne Tepmonpeobpa3oBaTens COnpoTMBNeHUs
UNu pe3aUCTUBHOIO AaTyMKa No TPeXnpoBOAHOW CXxeme

TC & T Bxop x-1
T,°C Bxop x-2
& Bxopa x-3

PucyHok B.4 — NopgknioyeHne pe3aucTMBHOIO AaTyMKa Nno ABYXNPOBOAHON CXxeme

Bxop x-1

a
ngli o
— Bxoa x-3

PucyHok B.5 — NogknioyeHne akTUBHOIo gatyuka
Cc Bbixogom B Buae HanpsixkeHusa 0...1 B

Parumk Bxop x-1
+o—EO)= 2 Bxop x-2

u n R w o _
@ + Bxop x-3

PucyHok 6.6 — NopgknioyeHne akTMBHOTO faT4yuka ¢ TOKOBbIM Bbixogom 0...5 MA unum

0(4)...20 MA (Rw = 100,0 Om * 0,1%)

1

Boixopg X-1

rr. 4
P

-]

Boixopg X-2

UI'I uT
— A2

_

l:tualrp

PucyHok B.7 — Cxema nogkntouyeHus Harpy3km k BY tuna P
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MpunoxeHne B. CxeMbl NnogKkno4eHUs

— | Bbixop, 1-1

AR

Eb"_ Buixog 1-2
/C Bueixog 1-3

I P1

Py et |1,
Boixog X-2 ——o -U,
PucyHok B.9 — Cxema nogknto4yeHus Harpy3ku k BY tuna K

o (hasza
| Rt
B R2
Buixop X-1 VSt

~ 47...68 Om
A 7N
Sp.__ Bbixog X-2 +—— o1
|  TT0.1x630B
|:'Harr}
N

PucyHok 6.10 — Cxema noakni4yeHusa Harpysku k BY tuna C

81



MpunoxeHne B. CxeMbl NogKkno4eHUs

—o ¢asa

R1

ﬂf L~ Buixog X-1 Vsl y
— | Boixog X-2

R2
47...68 Om

=

nvs2

c1
0.1x630 B

R Harp

AN

PucyHok B.11 — Cxema nopknto4veHus Harpy3ku k BY tuna C
ABYX TUPUCTOPOB, NOAKIMIOYEHHbIX BCTPEYHO-NapannenbHo

_é— Beixoa X-1

100 Om

+6 B<«—{__1 Bbixopg X-2

+

TeeppoTensHoe
pene

PucyHok B.12 — Cxema nopgknto4yeHUs Harpy3ku kK BY tuna T

— Bobixop, (—)

—— Beixop (+) ——3+—1_—_—1+—+f=+ BN

uAn
4...20m A

PucyHok B.13 — Cxema noaknio4yeHusa Harpysku k BY tuna U

Boixoa X (—)

LlAN

0...10B
|

—{ Boixop X (+)

PV1

PucyHok B.14 — Cxema nogknto4yeHusa Harpy3ku k BY Tuna Y. RH > 2 kOm

82



MNpunoxeHue B. NepeyeHb KOHPUrypaLMOHHBIX U ONepaTUBHLIX NapaMeTPoB

MpunoxeHue B. MNepeyeHb KOHUTypaUuMOHHbIX U onepaTUBHbIX
napamMmeTpoB

MepeyeHb nporpaMmmmpyembix (KOHUIYpaLMOHHBLIX) U OnepaTUBHbLIX NapameTpoB npeacTaBneH
B Tabnuue B.1.

Ta6bnuua B.1 — Cnucok nporpaMmmupyemMbix (KOH(UrypaLMOHHbIX) U oOnepaTUBHbIX
napameTpoB
Umsa ec [Onana3oH 3Ha4YeHun 3aBoackoe
Hassanue | (OBEH) (I\IﬁﬂipBus) Tun I min [ max I 3Haq',:|-me
MeHto TPM232M
KoHdurypauus
OuckpeTHble Bx.
Coct.inckp.Bx. r.Cn 288 Byte 00000000 11111111 —
TNorvka Juckp.Bx inv.D 289 Byte 00000000 11111111 00000000
Moct.®.[pe6KoHT Tin.F 290 Byte 0 255 10
BY
Coct.BY{N} r.oe {0, 1}...{10, 11} Float 0.000 1.000 —
Mepuog WM BY{N} thpd 291...296 Word 2 65000 1000
MwuH.umn.LUMM BY{N} t.L 297...302 Word 1 5000 50
Beson.coct. BY{N} O.ALr {12,13}...{22,23} Float 0.000 1.000 0.000
MpumeyaHusa
- {N} npvHumaeT 3HayeHus 1...6 ana BY 1...6, COOTBETCTBEHHO.
- B KoHdurypatope napametpbl kaxgoro u3 BY obbeguHeHbl B OTAenbHyl BeTKy, B npubope e OHu uayT
CMNOLLUHbIM CMUCKOM.
AnanoroBble Bx.
Koppekuust XC Cj-.c 303 Enum  |0:Bbikntouuntb | 1:BKNOYUTD 1:BKNIOYUTB
Bxop {N} read {24,25}...{38,39} Float
Tun gatymka 1 304 2:«TC
50M1.428»
Tun gatymka 2 305 2:«TC
50M1.428»
Tun patymka 3 306 2:«TC
50M1.428»
Tun patunka 4 307 0: ¢HET | 21:«Pe3.0,04..| _ 2«TC
50M1.428»
Tun gaturka 5 In-t 308 Enum RATHWKA 2 KOw» 2:«TC
50M1.428»
Tun gatymka 6 309 2:«TC
50M1.428»
Twn gatunka 7 310 0: «<HET
JATUUKA»
Twn gatymka 8 311 0: «<HET
OATYUYUKA»
Moct.®unbTpa {N} In.fd 312...319 Short |0 1800 5
Monoca dunbTpaf{N} In.fg {40,41}...{54,55} Float 0 9990 10
MpumeyaHusa
- {N} npvHumaeT 3HayeHus 1...8 Ansa Bxofos 1...8, COOTBETCTBEHHO.
- B KoHdburypatope napameTpbl kax/aoro U3 BXoAoB 06beAnHeHbl B OTAENbHYIO BETKY, B TpMBope e oHu uagyTt
CMNOLLUHbIM CMUCKOM.
BY MP1
Coct.BY MP1 r.oe.s 320 | Byte [ 00000000 11111111 -
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MpunoxeHue B. NMepeyeHb KOH(UrypaLMOHHBbIX U onepaTUBHLIX NapameTpoB

MpoaonxeHue Tabnuubi B.1

Uma ec [Onana3oH 3Ha4YeHumn 3aBoackoe
Hassanve | (OBEH) (I\IﬁﬂipBus) Tun I min max I 3Hal::|-me
Oon.nap-pbl
Apk.noacs. KK Ind.i 321 Byte 0 50 45
KoHTpact XKKU Ind.c 322 Byte 5 32 25
Cocrt.knaBumatypsbl kbrd 323 Byte
3BYK KHOMOK beep 324 Bool 0: Bolkntouutb | 1:Bknioyntb 1:Bkniountb
Bpewmsi u laTta rtc {56,57} DateTime
Bepcuullpowmsok
Vms ycTpoiicTBa Dev {58...65} String TPM232M
Bepcusi npowwmsku ver {66...73} String
Bepcuslporpammbi p.ver {74...81} String 01
HacTtp.RS-485
CkopocTb bPS 325 Enum 0:115200 9:1200 0:115200
[nvHa cnoea Len 326 Enum 5:5 8:8 8
YeTHoCTb prty 327 Enum 0:Even 4:No Parity 4:No Parity
Cron 6uThI sbit 328 Enum 0:1 2:2 0:1
[OnvHa agpeca a.len 329 Bool 8 11 8
Apnpec npubopa Addr 330 Short 0 2047 16
3apepxka oTBeTa Rs.dl 331 Byte 0 50 5
KoHTtyp 1
Pex.KoHTyp 1 r.hw {166...173} string
K1 Tun rpacuka ugr 333 enum 0:1 1:2 0:1
3anyck KoHT. 1 sth 337 enum 0:Het 1:0a O:Het
KoHT.06patku 1 k.obr[0] 510 enum 0:BbIKMOYUTb | 1:BKNOYUTB 1:BKMNOYNTb
AHP koHT.1 As.ho[0] 350 enum 0:Het 1:0a 0:Het
Oenbta Houb 1 d.ngt[0] {84,85} float -100.0 100.0 -5.0
P koHTyp 1 p-hot[0] {86,87} float -100.0 100.0 1.0
OenbTa P koHT1 d.ph[Q] {88,89} float -100.0 100.0 1.0
Bbixog KOHTYp 1 Rg.pw|[0] {82,83} float 0.0 100.0
Coct.Hac.KoHT.1 s.pmpl[0] 334 enum 0:.0 2:2
pac TkoHTyp1
YcTaBka KOHT. 1 Sp.hw {90,91} Float
Kon-Bo Toyek 1 Node[0] 335 Byte 1 5 5
Touka 1 Grtp[0] {92,93} Parpoint -25.0; 90.0
Touka 2 Grtp[1] {94,95} Parpoint -15.0; 80.0
Touka 3 Grtp[2] {96,97} Parpoint | -3200.0; -3200.0 | 3200.0;3200.0 -10.0; 70.0
Touka 4 Grtp[3] {98,99} Parpoint 0.0; 60.0
Toyka 5 Grtp[4] {100,101} Parpoint 10.0; 40.0
3apaHue KoHT.1 T.sp [0] {124, 125} float -1000.0 1000.0 50.0
pac Tob 1
Tob ruct+ Hy.b1[0] {106,107} float 0.0 100.0 30.0
To6 ruct- Hy.b2[0] {108,109} float -100.0 0.0 -10.0
Kon-Bo Toyek 06p.1 Node[1] 336 byte 2 5 5
Touka 1 Grtr[0] {110,111} parpoint -25.0; 70.0
Touka 2 Grtr[1] {112,113} parpoint -15.0; 60.0
Toyka 3 Grtr[2] {114,115} parpoint -10.0; 60.0
Touyka 4 Grtr[3] {116,117} parpoint 0.0; 40.0
Touka 5 Grtr[4] {118,119} parpoint 10.0; 35.0
ABap.faTty
K3P 1 aBap [ Th.al[0] | {127,128} [ float | 0.0 [ 100.0 [ 10.0
Peryn.T koHT.1
Kp(nponopui) [ Po[o] | {146,147} [ Float | 0.00 [ 1000.00 [ 10.00
Ti(uHTerpan) [ Tijop | {148,149} | Float | 0.00 | 10000.00 [ 100.00
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MNpunoxeHue B. NepeyeHb KOHPUrypaLMOHHBIX U ONepaTUBHLIX NapaMeTPoB

MpoaonxeHue Tabnuubi B.1

Uma ec [Onana3oH 3Ha4YeHumn 3aBoackoe
Hassanve (OBEH) (I\IﬁﬂipBus) Tun min max 3Hal::|-me
Td Td.ti[0] {150,151} float 0.000 100.0 0.000
TkoHT1 npu MwHO Pv0.h {238,239} float -200.0 200.0 20.0
K3P 1
t NonH.xogda Tp.h[0] {156,157} float 0.1 1000.0 30.0
t BbIG.NIOhTa Tfp[O] {158,159} float 0.00 10.00 0.10
MwuH.t nck/ctn Tp.l[0] {160,161} float 0.10 10.00 0.10
30Ha HeyyBCT. Db.f[0] {162,163} float 0.01 15.00 1.00
KoHTyp 2

Mcn.koHTyp 2 kont 343 enum 0:Het 1:0a 0:HeT
Pex.KoHTyp 2 r.h {368...375} string
3anyck KoHT.2 stwh 340 enum 0:Het 1:0a O:Het
KoHT.06patku 2 k.obr [1] 508 enum 0:BbIKMOYUTb | 1:BKNOYUTB 0:BbIKMIOYUTL
AHP koHT.2 As.hw 351 enum 0:Het 1:0a O:Het
[enbTa Hoyb 2 d.ngt[1] {104,105} float -100.0 100.0 0.0
P koHTYp 2 p.hot[1] {154,155} float -100.0 100.0 1.0
OenbTa P kOHT2 d.ph[1] {176,177} float -100.0 100.0 1.0
Bbixog KOHTYp 2 Rg.pw[1] {152,153} float 0.0 100.0
Coct.Hac.KoHT.2 s.pmp[1] 344 enum 0:0 2:2

pac TkoHTYp2
YcTaBka KOHT.2 Sp.h {186,187} Float
Kon-Bo Touek 2 Node[2] 342 Byte 1 5 5
Toyka 1 Grtp[5] {102,103} Parpoint -25.0; 90.0
Touka 2 Grtp[6] {120,121} Parpoint -15.0; 80.0
Touka 3 Grtp[7] {132,133} Parpoint -10.0; 70.0
Touka 4 Grtp[8] {134,135} Parpoint -3200.0;-3200.0 | 3200.0:3200.0 0.0; 60.0
Touka 5 Grtp[9] {164,165} Parpoint 10.0; 40.0
3agaHune KOoHT.2 T.sp[1] {122,123} float -1000.0 1000.0 50.0

pac Tob 2
Tob ruct+ Hy.b1[1] {200,201} float 0.0 100.0 30.0
Tob ruct- Hy.b2[1] {202,203} float -100.0 0.0 -10.0
Kon-Bo Toyek O6p.2 Node[3] 363 byte 2 5 5
Touka 1 Grtr[5] {178,179} parpoint -25.0; 70.0
Touka 2 Grtr[6] {198,199} parpoint -15.0; 60.0
Touka 3 Grtr[7] {220,221} parpoint -10.0; 50.0
Touka 4 Grtr[8] {222,223} parpoint 0.0; 40.0
Touka 5 Grtr[9] {224,225} parpoint 10.0; 35.0
ABap.faTty

K3P 2 aBap [ Thal[1] ]| {130,131} [ float | 0.0 [ 100.0 10.0

Peryn.koHTyp 2
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
TkoHT2 npu MwHO Pv0.g {236,237} float -200.0 200.0 20.0
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MpunoxeHue B. NMepeyeHb KOH(UrypaLMOHHBbIX U onepaTUBHLIX NapameTpoB

OKoHuYaHue Tabnuubi B.1

Nma ec ynanasoH 3aBopckoe
Hassahue | (OBEH) (I\IﬁﬂipBus) ‘ Tun gﬂaqeuwﬁ 3Haq‘2HMe
K3P 2
t NonH.xoga Tp.h[1] {190,191} float 0.1 1000.0 30.0
t BbIG.MlopTa Tfp[1] {192,193} float 0.00 10.00 0.10
MwH.t nyck/cTn Tp.I[1] {194,195} float 0.10 10.00 0.10
30Ha He4yBCT. Db.f[1] {196,197} float 0.01 15.00 1.00
Ob6wee
MawwuHa coct
BbixogHow1 D.ol 338 enum 0:Het 7:BockpeceHbe 6:Cy660Ta
BbixogHon2 D.o2 339 enum 0:Het 7:BockpeceHbe | 7:BockpeceHbe
Bpewms [leHb Tm.dy {136,137} time 06:00
Bpemsi Houb Tm.ng {138,139} time 18:30
Mporpes Tm.rg {140,141} time 00:00:00 00:30:00 00:03:00
T3aumal/neto Th.sw {142,143} float 0.0 100.0 40.0
Oenbta 3umalll Hy.ws {144,145} float 0.0 30.0 15
3uma/lleTo KoHT.1 S.w[0] 348 enum 0:HeT 1: fa 1:0a
3umal/lleTo KOoHT.2 S.w[1] 349 enum 0:HeT 1: fa 0:HeT
CasHaknAHBXx
Cpg.Hakn. Bxoa {N} Corr [O]... | {240,241}...{254,2 Float -32.00 32.00 X (cpsur) =
[7] 55} 00.000
Y (Hakn.) =
01.000
Onpoc AH.BxogoB
Bxon {N} | r.cor[0]... | {204,205}...{218,2
[7] 19}
Hacocbl KOHT.1
Konuy.Hac.KoHT.1 Pump[0] 335 byte 0 2 2
t pab.Hac.koHT. 1 t.wm[O0] {228,229} float 0.01 1000.00 1.00
Kon.Hac.Mognut. Pump[1] 354 byte 0 2 2
Hacocbl KOHT.2
Konwuy.Hac.KoHT.2 Pump|[2] 356 byte 0 2 2
t pab.Hac.kOHT.2 t.wm[1] {232,233} float 0.01 1000.00 1.00
Mcn.Hac.XBC hws 360 enum O:HeT 1: Oa 0: HeT
Konuy.Jon.Hac. Pump[3] 358 byte 1 2 2
t pab.Hac.Hac.XBC twm[2] {256,257} float 0.01 1000.00 1.00 (4ac)
O6w.Mapam.Hac.
JleTo Hac.Bp Tm.sp 376 Byte 0 60 2
Jleto Hac.llep Ag.sp 364 byte 1 100 14
t gemn t.dp 341 byte 1 200 001 (cek)
t cTapT.Hac t.str[1] 349 byte 1 200 030
Maponb pass 511 Byte

HeBuaumoe pepeBo (HeBuaumo Ha XXKU npu6opa u B KoHdurypaTope, Ho napameTpbl JOCTYNHbI NO
npoTtokonam «OBEH» u «<ModBus»)

Kon Mocn.Oww.

[ rsrc

[ 10303 [

Short

MpumeyaHue

— B napameTrpax Tuna enum

cunTbiBaemoe no cetu no npotokonam OBEH n ModBus.
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Mpunoxenue I'. MUO-perynaTop

Mpunoxenue I'. MAL-perynaTop u napamMeTpbl €ro HaCTPONKK

r106wune npuHumnbl MUO-perynupoBaHua. MUO-perynatop u ero
Ko3hhULNEHTDI

nng-peaynuposaHue

lMponopumoHanbHo-uHTerpanbHo-anddepeHumansHbii - (MWLO) perynstop ucnonb3yetcsa B
cucTeMax aBTOMAaTMKU AN NoAAepXKaHUS C BbICOKOM TOYHOCTbIO HYXHbIX napameTpoB. OH BblgaeT
BbIXOAHOW CUrHar, HarnpaBlieHHbIA Ha YMEHbLUEHNE OTKIOHEHWS TEKYLLErO 3HAYEHUS perynmpyemoro
napameTpa OT yCTaBku (3agaHusi).

B obwem cnyyae pabota yHuepcanbsHoro MNWA-perynsatopa ans BeixogHoro curHana (Y;) MoxeTt
ObITb ONUCaHa ypaBHEHUEM:

AE; [
. 5 e Z LJ’ ﬂf!i'i“

1
Yi 3 XP EI ' T;l ‘Mnm Ty i=0 ],
roe
Xp - noroca nponopuyoHanbHOCTH;
E. _ PasHOCTb Mex[y YCTaBKOW v TeKyLLMM 3HaveHnem Ti
! KOHTPONUPYEMOW BEMUYUHbI, UMW PACCOrNacoBaHuE;
L7 - nocTosiHHas A depeHUMpoBaHS;
AE; - pasHOCTb MexAy ABYMsi cCOCeAHUMM pe3yrnbTaTamu namepenuamm Ei n Ei-1;
Atyoy - Bpemsi Mexay ABymsi cocegHumu uamepermammn Tin Ti—1;
Ty, - MOCTOsIHHAasi UHTErPUPOBaHUS;
ioE. . gs“ljlc:/lnar;eHHaﬂ B i-1 MOMEHT BpPEMEHU CyMMa paccorfacoBaHWi (MHTerparnbHas
i .

dopmyna coaepXuUT Tpy CyMMUPYEMbIE COCTaBISOLLME!

nponopuuoHansLHyo [3} KoTopasi 3aBUCUT OT paccornacoBaHus E; 1 oTBevaeT 3a peakumio
I
p

Ha MTHOBEHHYO OLLIM6Ky perynmpoBaHuna;

anddepeHLmanbHy0 [ TgAE ] KOTOpasi 3aBUCUT OT CKOPOCTU M3MEHEHMWs paccornacoBaHusi
XAty |
ptusm

AEi/Atysy v no3BONSET YNy4LWUTb Ka4eCTBO NepexoaHoro npouecca;

n
1 S EAt,,, |, XOTOpas CcoaepXuT B cebe HaKOMMeHHy  oLmnbKy
XpTy i-0

perynupoBaHusi 1 Mo3BONsieT [06BUTLCA MakCUManbHOW CKOPOCTU JOCTUXKEHWUS yCTaBKA U
noaaepXkvnBaTb 3HaYEHWe perynupyemoro napameTpa nocre BbIXoAa Ha ycTaBky.

MHTerpansHyo [

.2 ABTOHacTpolKa

B npubope peanu3oBaHo 2 aBTOHacTponku pAans 2-x MWL perynsaTtopoB: TemnepaTypbl
TennoHocuTens B koHType 1 (AHP 1), Temnepatypbl TennoHocuTens B koHType 2 (AHP 2).

B npouecce aBTOHACTPOWKM KOHTPOMMEp YNpaBnsieT WCMOMHWUTENbHLIM MEXaHU3MoM —
3aBMXKKON, KOHTPONMUPYS M3MEHEHWEe HacTpavMBaemMoln BENUYMHbLI — TemnepaTypbl TENSIOHOCUTENS B
KOHType. [1o OKOHYaHWM aBTOHACTpOWKM NpMOOpP 3anucbiBaeT BbluMCIEHHble B npouecce AHP
KO3(hPULMEHTbI B SHEProHe3aBUCUMYLO namsiTe npubopa. [lMocne npoBeAeHWs aBTOHACTPOMKU
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MpunoxeHwue I'. MUO-perynaTop

HeobXoAMMO MPOBEPUTL KAYeCTBO PerynmpoBaHus npubopa B 06s3aTenbHOM MOpsiAKe; NpU ero
Hey[OBMNETBOPUTENBHOM KayecTBe KoapMUMEHTb Heobxoaumo nogobpatb BpyYHyl, Kak 3TO

onucaHo B . .4
Bce aBTOHaCTpOMKN OQHOTUIMHBI U COCTOSIT U3 ABYX OCHOBHbIX 3TaroB:
1 OTan py4Horo BbIxofa Ha Ha4YanbHyl0 TeMNepaTypy aBTOHACTPOMKK (py4Hol aTan);
2 JTan aBTOMaTM4eckoro nogbopa koadduLMEHTOB (aBTOMaTUYECKNIA aTan).

Mopsipok npoBeAeHNst aBTOHACTPOVKM MOXeT BbiTb npounntocTpuposaH Ha npumepe AHP 1 (cwm.

pucyHok IM.1).
Tl ‘Cc A

sp+h:§ ""‘5\_ N\
o y 4 \‘_'/ N\

a) | S
T

Y

e
(1]

t t t

[~

0% £
i3 t,c
PucyHok I'.1 — Npacmkn n3ameHeHns 3Ha4eHUA perynupyemoro napameTpa (a), NonoxeHus
3aaBUXKKM (6)

Ha pvcyHke npuHATBI cneaytoLye 0603HavYeHns:

T, — TemnepaTypa perynvpyemoro napameTpa Ha MOMEHT 3anycka aBTOMaTU4eCcKoro aTana;

SP — ycraBka aBTOHacTpoliku (SP=0,8:|SPpab-T,|+T,, roe SPpab — yctaBka B pexume «Harpes
BC» Ha MOMEHT 3anycka aBTOHACTPONKN);

hys — ructepeanc astoHactpoiiku (hys = 0.02:|TH-SP|, ecnn gaTunk TemMnepaTypbl HapyXHOro
BO3Jyxa noAkmnoyeH u ncnpaseH, n 0.02-SP Bo Bcex ocTanbHbIX cryvasx).

WHTepBan BpeMeHu to — t, — pyyHou aTtan;

WHTepBan BpeMeHH t, — t; COOTBETCTBYET aBTOMaTUYECKOMY dTarny aBTOHaCTPOMKY.

2
Monoxenue

t; = t; — (t noOnHOro xoa4a 3aABUXKHN).
to— MOMEHT BPEMEHM 3anycka aBTOHaCTPOWKU

[ins 3anycka aBTOMaTM4YeCKOro 3Tana aBTOHACTPOMKWM AOMKHbI ObiTb BbLINMOMHEHbI cCriedyloLime
yCrnoBus:
|T,-T; < 0.5
|4t >t
SPpab -T, >4
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Mpunoxenue I'. MUO-perynaTop

.3 Mopsapok npoBeAeHUA aBTOHACTPOUKN

ABTOHaCTpoOViKy He06X0AUMO NPOBOAUTL CreayoLMM 06pa3om:

— MNepeinTn B pexum perynmpoBaHus HacTpaveaemon BenuunHbl (HarpeB koHTyp 1 ans AHP 1,
HarpeB koHTyp 2 ansi AHP 2).

— BonTn B pexvm aBTOHaCTpPOMku (ycTaHoBUTL 3HaveHne napametpa Kontyp 1\AHP «[a» , ans

KoHTypa 2 cootBeTcTBeHHO KoHTyp 2\AHP «[la» n HaxaTb KHOMKY ') nmbo HaxaTb KOMBUHaLMIo

o ‘
Knasuwl + M3 B3KpaHa 0 (r,qe 0To6pa>KaeTc;| HECKOJIbKO U3MEPEHHbIX TeMﬂepaTyp)

COOTBETCTBYIOLLIErO KOHTYpA.
- Ha BbiBegeHHOM akpaHe AHP npokoHTponupoBaTb U3MepeHHoe 3HaveHune T KOHTypa (HUXHUR
neBblI yron skpaHa - XXX) n Tpebyemyto ycTaBky (NpaBblili BEpXHUIA yron akpaHa - YYY):

—Ecnun n3MepeHHoe 3HaydeHue Bbllle YCTaBKW, TO HaXaTnem maawm@] n @ N3MeHuTe

MONOXeEHWe 3aABWXKW, JOGUBLUNCH YCTAHOBMEHWSI TEMMEPATYPbI Ha 4 rpalyca HUXE YCTaBKU.
— [oxpaTtbes nosBneHns Hagnmcu «lyck» B NpaBow HWXKHEW YacTu akpaHa (ZZZ).

Mpumeyanne - Hagnucb «[lyck» B MpaBOW HWKHEW YacTM I3KpaHa MNosiBNsSieTCa npwu
O[HOBPEMEHHOM BbIMOIHEHUN ABYX YCIOBUIA (CM. pUCYHOK I.1):

a) 3a wuHTepsBan BpeMeHW, COOTBETCTBYIOLMA MOMHOMY XOAdy 3a[BWXKKWA, TemnepaTypa
n3meHunacb He 6onee, Yem Ha 0,5 rpagyca.

6) Bpemsa c MomeHTa Bxoda B 3Tan PyyHOrO BbIXOAA Ha HavamnbHyl TemnepaTtypy
aBTOHaCTpoWku Gonee, YeM BPeMsi MOMHOTO X0A4a 3afBWKKY.

MNpumeuyanne - [ns nonyyeHnss Oonee KayeCTBEHHbIX pe3ynbTaToOB aBTOHACTPOMKU
HeobXOANMO [OXAATLCSH OKOHYaHUSI NepexoaHbIX NPOLLeCCoB, ANa 3Toro, Habnogas 3a U3MeHEeHUAMM
Temnepatypbl Ha XKW npubopa, ybeauTbcs, 4TO TemnepaTypa OKOHYMIA MOHOTOHHBIA POCT ”
nageHve, n ctabunmamposanachb.

— HaxaTb knasuwy
aBTOHACTPOWVIKMN.

— [oxpaTbcs yCrneLwHoro 3aBepLueHns aBTOHacTPonku. NpoBepuTb NonyYeHHble paccYnTaHHbIe
KoadpduumenTsl ML perynsartopa.

BHumaHue! [nsi ycnewHoro npoBeAeHUst aBTOHACTPOMKM HeobGXxoaumo, 4Tobbl amnnutyaa
KonebaHuin perynvpyemMon BenuyvHbl Bbixoguna 3a npegenbl SPthys (cm. n. .1) xota 66l npu
KpanHUX NMOMNOXEHNSIX 3aABWDKKM.

.4 PyyHou noa6op koacdpcdpuumnentoB NMUL-perynaTopa

MpuBeaeHHbIN HWXKe MeTon MO3BOMSAET onpeaenuTe NPUONM3NTENbHbIE NapameTpbl HACTPONKN
perynsitopa. 310 6bIBaeT HeobxoAMMO B criyyae, ecrnv npoBedeHne HacTPOWKM B aBTOMAaTUYECKOM
pexvme HegonycTMMO NMBOo He NPUBOAMT K KenaembiM pesynbTatam.

lpybas oueHka napaMeTpoB perynstopa OCHOBaHa Ha BPEMEHHbIX XapaKTepucTukax
nepexoaHow yHKUMM 06bekTa perynupoBaHus. [na CHATUSI NePeXoaHON hYHKLUUM OGBEKT BbIBOOST
B pabouyylo obnacTb B Py4HOM pexume, AOXMAAOTCA cTabunusauum perynmpyemMon BerMuuHbl U
BHOCSAT BO3MYLLEH/E U3MEHEHWNEM YNpaBnstoLEero Bo3aencTans Ha AP, [% oT avana3oHa nameHeHus
ynpasnsioLlero Bo3aenctamsi]. CTposT rpadmk nepexoaHomn pyHKUUM (CM. pucyHok I.2).

Ons 3anycka 3Tana aBToMaTuMyeckoro nopdopa KoadhduULMEHTOB
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MpunoxeHwue I'. MUO-perynaTop

T fos

Te t—1T—— ———

Ty =t ! »~
0T ¢] t

PucyHok I'.2 — I'pacduk nepexogHomn pyHKLUN
Mcnonb3ys rpaduk, BbIMUCTISIOT:

s =t1—1;

Vo6 = (T2 - Tl)/(tos'AP);
T =4

xp = 2:TwVos,

rae X, — nonoca nponopumoHansHoCTy, [ea. nam./%];

T — NOCTOSIHHAsA 3anasabiBaHus, [cek]

tos — MOCTOSIHHAsA BpeMeHn obbekTa, [cek];

Vo6 — MaKCUMarbHasi CKOpOCTb U3MEHEHUSI PEryNMPYEMON BENUYMHBI MPY UBMEHEHUN 3a[laHus Ha
O MH MPOLEHT, [ed. nam./cex];

T4 — UHTErpanbHas nocTosiHHas, [cek];

1, — AU depeHumanbHas NocTosHHas, [cex];

T, — ycTaHOBMBLLEECH 3HAYEHUE PerynmpyemMon BenuyvHel, [ed. nam.];

T1 — HayanbHOe 3HayeHue, [eq. nsm.];

AP — n3meHeHwve ynpasnstoLero Bosgencreus, [%].

KoahdbuumeHT t,/t,, onpegenstolwmin gono anddepeHUmansHON CocTaBnsiolLen, BoiGupaeTcs
13 nutepeana [0,0...0,25].

KoHkpeTHOe 3HauyeHue 1,/1, 3agaeTcs C Y4YeTOM peanbHbIX YCNOBWUW aKchnyaTaumu u
XapaKTEPUCTMK UCMONb3yeMbIX TEXHUYECKUX cpeAcTB. [ns Toro, 4Tobbl OnpeaenvTs onTumanbHoe
3HayeHve 1,4/, HeOBXOAUMO COMoCTaBMTb PaboTy CUCTEMbI B pearibHbIX YCMOBUSIX IKCMnyaTauum npu
OBYX-TPeX PasfnuyHbIX 3Ha4YEHUsIX T,/t, (Hanpumep, npu t/t, = 0,0; 0,1 1 0,25).

Mo ymonuyaHuo BBEAEHO 3HaYeHve T4ty = 0,15.

Ha pucyHke .3 npuBegeHbl npumepbl rpaduMkoB MNepexofHbIX NPOLECCOB NpU PasfnyHbIX
koadpdpuumeHTax MNNO-perynsTopos.

a) Monoca NponopUHOHANEHOCTH G) Bpema MHTErpHPOBaHUA B) Bpema guddepeHuMpoBaHna
T)DC Xp CRMWKOM MEND T,"C T, COMILIEOM MAND T,, CRMLLKOM BEMIKD ‘|'|°C T/ Tia CIMLLKOM MARD
Aneansio WneansHo
t
Yeraexa Yetaska Yoraska

WaeansHo

Xp CRMIIKOM BENHKD Ty / T CTMILIKOM BENHKD

t t t

PucyHok .3 — NMpumepsi rpadmkoB nepexonHon yHKLUU

Takke BO3MOXHO nogobpatb koaddmumeHTbl 6onee npoctbiM crnocobom. [ns aToro crneayert:

—  0BHynWTb NapameTpbl T, U Ty/ty;

—  CHATb XapaKTepucTuKy npu X, =1, Npu 3TOM UHTerpansHas n guddepeHumansHas
COCTaBMAOLLAA PaBHbI HYTHO;

—  nocne CHATUA Pa3roHHOW XapaKTepuCTUKN B3ATb MHTErpasibHyto COCTaBMSIOLLYI0 PaBHON
60% nepuoga konebanus, a anddepeHumansHyto 0...0,125 oT nHTerpansHoM.
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MpunoxeHue [1. CxemMbl pacnanku kabeneun

MpunoxeHue [1. CxemMbl pacnanku kabenen

6P6C
g GND (oGeuaiika DBIF)
H— & 3
5
s
2 — 3 X = J
i &8 3 2 9876
PucyHok 1.1 — Cxema kabens KC1
6P6C DB9F
(RJ12) 5 4852 4
GND (o6euaitka DBF) i o — A
T i
000O0O0O
—— O O
| — N =
i i T P -
9876

PucyHok 1.2 — Cxema kabens KC2

6P6C

(RJ12)
6 —————— «k GND nozkno4aemoro YCTpoifcTea
2 Kk TX NOAKMIONAEMOro YCTPONCTBA
1 =——————— Kk RX NOAKN04aemoro ycTpoicTea

1 6

PucyHok [1.3 — CxemMa pacnaiku coequMHUTENbHOro kabens
ANA noAaKno4YeHus K nopty RS-232
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anIﬂO)KeHVIe XK. MoaknoyeHne TepMOMeTpPOoB CONMPOTUBIIEHUA NO .IJ,ByXI'IpOBO.IJ,HOVI cxeme

Mpunoxexue X. MogknioyeHne TepmonpeodbpasoBaTenen
CONpPOTMBIEHMA NO ABYXMPOBOAHON CXeme

2K.1 Kak ykasblBanocb paHee, MpvMeHsSieMble B KayecTBe AaTyvKoB TepmonpeobpasoBartenu
COMPOTUBMEHNS [OOMXKHbl CoeauHsATbeA € Bxogamu TPM232M no TpexnpoBOAHOW Cxeme,
MCMONb30BaHMWE KOTOPbIX HEWTpanmusyeT BrMSHWE COMPOTMBIIEHUS COEOMHUTENbHbIX MPOBOAOB Ha
pesynbTaThl UsMepeHus. OgHako B TexHUYeckn 060CHOBaHHbIX cryvasx (Hanpvmep, Koraa ycTaHoBKa
npubopa npou3BoaMTCS Ha o0b6bekTax, 00OpyAOBaHHbIX paHee MPONOXEHHLIMU MOHTaXHbIMU
Tpaccamu) Takoe CoefdVHeHWe MOXeT ObiTb BbINOMHEHO W MO ABYXMPOBOAHOW cxeme. Takoe
coeVHeHne pekoMeHAyeTCs NPUMEHSATb AN BbICOKOOMHbIX Aatymkos (500, 1000 Om).

lMpn wncnonb3oBaHWM ABYXNPOBOAHOW CXeMmbl criegyet TPM232M
NMOMHWTb, YTO MOKa3aHusa npubopa B HEKOTOPOW cTeneHn OyayT
3aBUCETb OT M3MEHEHMs TemnepaTypbl Cpedbl, OKpyXaloLlen
NUHUIO  CBSI3W  «JaTtuuk-npubop». [pumep  nogknoyeHus
TepMoOMeTpa COMpPOTUBIIEHMS K KOHTakTam «Bxogl» npuBeneH
Ha pucyHke X.1.

lMpn wucnonb3oBaHWM OBYXMPOBOAHOW CXeMbl nepeq
Hayanom akcnnyaTauuy npubopa HeobxoAMMO BbIMOMHUTL
OencTBus, ykasaHHble B M. 2K.2...2K.8.

33 |Bxop X -1
32 |Bxon X -2
31|Bxop X -3

PucyHok X.1

2K.2 MpownsBecTn nogknioveHe gaTynka no AByXNpoOBOOHON CXeMe K COOTBETCTBYHOLLEMY BXOAY
npubopa, aHanorMyHo TOMY, KaK 3TO yKkazaHO Ha pucyHke XK.1.

2K.3 MNopkniounTb K NMUHUKM CBA3K «AaTuuk-npubop» (K NPOTMBOMOMOXHBLIM OT npubopa KoHuam
nuHKUM) BMecTo TC MarasuH conpoTtusneHust Tuna P4831 (unm nogo6HbI eMy € KIaccoM TOYHOCTU He
xyxe 0,05). .

K.4 YcTtaHOBUTL Ha MarasuHe 3HauyeHue, paBHoe conpoTtusnenuto TC npu Temnepatype 0 C
(50,000, 100,000 v 1000, 000 Om B 3aBUCMMOCTU OT TNA NPUMEHSIEMOTO AATYMKa).

2K.5 MNogatb nuTaHve Ha NpuGOp U Ha COOTBETCTBYHOLLEM kaHane Mo nokasaHwsiM UHAuKaTopa
3aduKcupoBaTh BENNYMHY OTKIIOHEHWs TemnepaTtypbl oT 3HadeHns 0,0 C. MonyyeHHoe OTKNOHEeHue
BCerga [OOMKHO WMeTb MONOXWUTENbHOE 3Ha4yeHWe, a BenuuMHa ero 6OyageT 3aBuceTb OT
COMPOTMBIEHUS NINHUN CBSA3UN «AATYUK-NPUOOpP».

JK.6 YcTaHOBUTL AN gaHHOro Jdatuvka B napameTtpe «CwmelleHve Bxoga» KoadpduumeHT
KOpPEeKUUM paBHbIN 3HaueHuto, 3aduKCUpoBaHHOMY MpK BbINONHEHUN paboT no n. XK.5 (oTknoHeHne

nokasaHumn MHOWKaTopa ot 0,0 C), HO B3ATOMY C NPOTUBOMOJIOXHbIM 3HAaKOM, T.€. CO 3HaKOM MUHYC.

Mpumep - Mocne nogkntoyeHns ko Bxody kaHana TC no AByXMpPOBOAHOW CXeMe U BbIMOSTHEHUS
pabotr no n. X.5 Ha wuHOMkatope 3adMKCUpOBaHbl Mnokasanus 12,6 C. [Ona KomneHcauum
COMPOTMBIEHUSI MMHUN CBSI3W B MporpamMMypyeMoM napameTpe «CMeLleHne Bxoaa» gatynka kaHana
crnepyeT yCTaHoBUTbL 3HaveHue —012.6.

2K.7 MNpoBepuTb NpaBMNbHOCTb 3aAaHns KOPPEKUUW, ONS Yero, He U3MEHSAS CONPOTMBIIEHUS Ha
MarasvHe, nepeBecTu npubop B pexum «PABOTA» un ybeguTbCcsd, 4TO nNoOKasaHUs Ha
COOTBETCTBYHOLLEM KaHarne uHaukatopa pasHbl 0 °C (c abcontoTHOW norpeLuHocTbio He xyxe 0,2 °C).
Mpy HeobxoaAMMOCTM 3TK onepauun criegyeT BbINOMHUTL AN OCTalnbHbIX KaHanoB U3MepeHus.
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MpunoxeHne WU. MMaBHOe MeHI0 npubopa

MpunoxeHune WU. FMaBHoOe MeHIO Npubopa
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PucyHok U.1 — FmaBHOe MeHIo npubopa
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MpunoxeHne U. MMaBHOe MeHI0 Npubopa
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PucyHok U.1 — FmaBHOe MeHI0 npubopa (NpoaomkeHue)
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MpunoxeHue K. Bbibop o6opyaoBaHus

MpunoxeHue K. Bbibop ob6opyaoBaHus

HacTtoswwee [NpunoxeHne copepXuT pekomMeHZaumuu no npuMeHeHnto obopyaoBaHus, KoTopoe
[JonyckaeTcst Ucrornb3oBaTb COBMeCTHO ¢ TPM232M, a Takke onucbiBarOTCs Cnocobbl NOAKIOYEHMS!
obopynoBaHus k koHTponnepy LIO n TBC TPM232M. Matepuans! [MpunoxeHus npefHasHadeHbl ansi
03HaKoOMIeHUs ¢ ocobeHHOCTsSMK npubopa kak Ha cTaguu Bbibopa 060opyAoBaHMS 3akasqukoMm (OO
3aKkasa KOHTponnepa), Tak W nepes HavaroMm KOH(UrypupoBaHusi npubopa npu MOATOTOBKE K
HEenocpeaCcTBEHHOMY NMPUMEHEHWIO.

K.1 AHanoroBble AaTtyvMku. B kayecTBe aHanoroBblX AaTyMKOB TeMmnepaTypbl AonyckaeTcs
ncnonb3oBaHne 50, 100, 500, 1000-omMHbIX TepmonpeobpasoBaTernen CONPOTUBIEHMS, a Takke
Tepmonap. Ha Bbixoge [aTuMKOB MOMOXEHUs 3aABWXKEK OOMKeH OblTb OOUH M3 YHUBEepCarbHbIX
curHanos: 40...900 Om, 40...2000 Om, 0...1 B, 0...4 mMA unun 0...20 MA. TogknoYeHne TOKOBbIX
curtanos 0...4 MA 1 0...20 MA NponsBOANTCH C YCTAHOBKOW LLYHTUPYIOLLMX PE3UCTOPOB (CM. PUCYHOK
B.6). Ansa koppekTHon paboTbl cuctemMbl gatumkn TH nubo Tnpsam, To6, Trec, ToTon AOMmMKHbI ObITb
noakntoyeHsl. fatumkn TH nu6o Tnpsam, Onon1, Onon2, Poton gonyckaeTtcs He ncnonb3oBaTe. bonee
noapo6HO O HasHavYeHUn AaTymKoB cMm. n. 3.3.

K.2 OuckpeTHble AaTtyuky. [aTtuMkym Tuna «CyXOM KOHTaKT» MOOKMYaTCA K OUCKPETHbIM
BXOAaM MOCMNeAoBaTeNlbHO C  WCTOMHMKOM nuTanusa 12...36 B. [onyckaetcs ucnonb3oBaHue
BCTPOEHHOIro UCTOYHMKa nuTaHus 24 B. lMogknioyaloTcs AaT4MKM Kak C HOpMarbHO pa3OMKHYTbIMU,
TaK U C HOPMarbHO 3aMKHYTbIMW KOHTaKTaMu. [aTymki JOMKHbI BbIAEPXUBATb TOK HE MeHee 15 MA.

K Bxogam C1...C8 pekomeHayeTCsi NOAKNoYaTh cneaytollee odbopyaoBaHuve:

C1 - [OuCKpeTHbI [aTyuK [aBMeHUst WCXOOHOW BoAbl ANs onpedeneHusi BO3MOXHOCTU
BKITHOMEHWS HACOCOB NOAMUTKY;

C2 — puCKpeTHbIV AATYMK AaBMEHUst B cUCTEME NOANUTKM KOHTYpa 1 nubo anddepeHumansHbiin
OVCKPETHBIN AaTyuk nepenaga AaBri€HUS HA HACOCHOW rpynne — ANs OnpeferneHns UCnpaBHOCTU
HacocoB;

C3 - aucKpeTHbI [aTyuk daBneHus B cucteme nognutkm nmbo XBC koHTypa 2 numbo
anddepeHumanbHbii  AUCKPETHBIM AaTyvK Mepenaja [aBfieHus Ha HacoCHOW rpynne — And
onpeaeneHnst NCNpaBHOCTU HACOCOB;

C4 — pOncKpeTHbIM AaTyuK [aBneHus B KOHType 2 nubo anddepeHumnanbHbiil AUCKPETHBIN
AaTyuK nepenaja AaBlieHNs Ha HACOCHON rpynne — ANS OonpeAerieHns NCNpaBHOCTM HAacOCOB;

C5 — pOucKkpeTHbIM AaTyuk gaBneHust B KoHType 1 nubo guddepeHumnanbHbil AUCKPETHBIN
AaTyuK nepenaja AaBlieHNs Ha HACOCHON rpynne — ANS OfpeAerneHns NCNpaBHOCTM HAacOCOB;

C6 — KHOMKa OTKITIOYEHNs1 aBapUNHON CUrHanu3auum,;

C7 — BblkntoyaTenb CMeHbl YCTaBKN B 3UMHee BpeMs («[JHeBHas»/«Ho4YHasi») KOHTYpOB;

C8 — BblKntoyaTenb CMEHbI NTETHEro/3MMHEro pexnma paboTbl KOHTYPOB.

O norvke 06paboTkM KOHTPONNEPOM CUTHANOB ANUCKPETHBIX BXOAOB CM. M. 3.6.

K.3 Beixoabl MP1. lNpu pabote ¢ ABYXKOHTYPHbIMW CUCTEMaMu HEOOBXOAUMO WMCMOMb3oBaHWe
COBMECTHO C KoHTpornnepom TPM232 mogyns paclumpenus MP1.

Mpy nogknoYeHMn Harpy3km K Bbixogam KoHTpornepa u MP1 HeobxoamMmo yunTbiBaTh
npegenbHble anekTpuyeckMe napameTpbl Harpysku: MakcuMmarnbHbIl TOK ANA pene KoHTponnepa u
MP1 He pomkeH npeBbiwatb 4 A, HanpsikeHne — 250 B. Pecypc cpabatbiBaHui — 300000.
MapameTpbl TMNOB BLIXOAOB MpuBeAeHbl B Tabnuue 2.4. PekomeHgyeTca uMcnonb3oBaHve
YCUNUTENbHBIX pene Aaxe B Cryyae, KOrga 3HaYeHWs SMekTpUYeckMX napameTpoB Harpysku He
npeBbILAOT NPeAeribHO A0NYCTUMBIX AN BbIXOA0B KOHTponnepa n MP1.

K Bbixomam MP1 pekomeHayeTcst NoAknoyath cneaytoulee obopyaoBaHuve.

K.3.1 K Bbixogy 1 MP1 noakntoyaeTcst UMpKYnsALUMOHHBIA Hacoc 1 koHTypa 2. MNpu ncnonb3oBaHum
TONbKO OHOr0 Hacoca BO BTOPOM KOHTYpe ero nogxmnoyaoT MMeHHO k BY 1 MP1.

K.3.2 K Bbixogy 2 MP1 noakntovaeTcs UMpKYNALMOHHBIA HAacoc 2 KOHTypa 2.
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MpunoxeHue K. Bbibop o6opyaoBaHus

K.3.3 K Bbixogy 3 MP1 nogknioyatoT Hacoc 1 mognuTku koHTypa 1. Onsa aktuBauum yHKUMM
ynpaBreHnst HACOCOM MOAMMUTKMN aHANOroBbIA AATYMK AABNEHNUS B KOHTYpe 1 OomkeH BbITb NoakntoyveH
K BxoAy 7 koHTponnepa TPM232. Mpu ncnonb3oBaHuM TOMbKO OAHOrO Hacoca MOAMUTKA B NEPBOM
KOHTYpe ero noAknioyaT uMeHHo k BY 3 MP1.

K.3.4 K Bbixogy 4 MP1 nogknioyatoT Hacoc 2 nognuTku koHTypa 1. Onsa aktuBauum yHKUMM
ynpaBreHns HacoCOM MOAMUTKMN aHarnoroBbli 4aT4YVK AaBreHns B KOHType 1 gormkeH ObiTb NoakntoyeH
K BXxody 7 koHTponnepa TPM232.

K.3.5 K Bbixogy 5 MP1 nogkntovaroT Hacoc 1 nognutkm (nn6o XBC) koHTypa 2. [ins akTuBauum
(PYHKLMW yNpaBReHNs HacoCoM MOANWUTKU aHanoroBbI AaTUYMK AaBneHnUs B KOHType 2 OOrmkeH ObiTb
noaknioyeH k Bxoay 8 koHTponnepa TPM232. Mpu ncnonb3oBaHMM TONbKO OAHOIMO Hacoca NOANUTKA
(nm6o XBC) B nepBoM KOHTYpe ero NoAkro4vatoT MMeHHo k BY 5 MP1.

K.3.6 K Bbixogy 6 MP1 nopxntoyatoT Hacoc 2 nognutku (nnbo XBC) koHTypa 1. [ina aktneauum
YHKUMN yNpaBreHUsi HAaCOCOM MOANWUTKM aHanoroBbI AaTYUK AaBMNeHUs B KOHTYpe 2 AOIMKeH ObiTb
noaknioyeH k Bxody 8 koHTponnepa TPM232.

K.3.7 K Bbixogy 7 MP1 nogkntoyaeTcs oTkno4aemoe kHonkon C6 yCTponcTBO MHAMKALMM aBapumv
B KOHTYpe 1, Hanpumep, peBYyH.

K.3.8 K Bbixogy 8 MP1 nogkntovaeTcs oTkno4aeMoe kHonkon C6 yCTponcTBO MHAMKaLUM aBapum
B KOHTYpE 2, Hanpvmep, peByH.
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MpunoxeHue J1. FloToBbLIE KOH(UrypaLumn

MpunoxeHue J1. FoToBLIEe KOHdUrypauum
B cuctemy
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b | § b
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PucyHok J1.1 — OQHOKOHTYpHasi cMucTeMa OTOMNSeHUs1 C LUPKYNALUMOHHBIMU HacocaMmn
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b
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PucyHok J1.2 — OgHokoHTypHasa cuctema NBC ¢ UMpKyNsiLMOHHbIMM HacocaMu u
HacoCoM NMOANUTKU
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PucyHok J1.3 — [IBa He3aBUCUMbIX KOHTypa TBC 1 otonneHne ¢ LMPKYNALMOHHbLIMMU
Hacocamu gns koHTypa NBC
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PucyHok J1.5 — [1Ba He3aBUCUMMbIX KOHTypa oTtonneHue u NBC ¢ Hacocamu noaANUTKK
ANA KOHTypa oTonneHusi U Hacocamu XBC B koHType BC
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MpunoxeHue J1. FloToBbLIE KOH(UrypaLumn

Ta6nuua J1.1 — HasHayeHne OCHOBHbIX BXOA40B/BbIXO4OB

O6o3HayYyeHue Ha cxeme Ha3HauyeHue Twun curHana
T. M3mepeHue TemnepaTypbl HApYXHOro BO3ayxa Al
TI1p M3mepeHue Temnepatypbl Nogayv TENNOHOCUTENS 13 Al
TennoceTn
T M3mepeHne TemnepaTypbl B KOHTYPE OTOMNEHUs! Al
T2 N3amepeHne TemnepaTypbl B KOHTYpe BC Al
Tosph T06|°2 N3mepeHne TemnepaTypbl 0OpaTHOWM BOAbI B KOHTYpax Al
oTtonneHua n NBC
Pornonni M3mepeHne AaBneHus B KOHTYpe OTOMNMEHUS Al
Pormonn2 MamepeHne gaBneHus B kKoHType BC Al
C1 CuvrHan gaTuuka gaBreHus NpsiMon Boabl ]|
C2...Ch5 CurHanbl AaTymkoB aBapumn HacocoB AP1... AP4 DI
C6 OTkntoyeHne curHanusauum DI
C7 MepeBoa B HOYHOW pexum DI
C8 Boikntovatens nepexona B NETHUI PEeXUM DI
M PerynupytoLiune knanaHbl ¢ 3NeKTpONpMBOAOM DO
HU CuvrHanbl ynpaBneHus BKI/BbIKI, LIMPKYNALNOHHBLIX DO
HacocoB
HMN CurHanbl ynpaBneHust BKN/BbIKM, HACOCOB NMOAMUTKN DO
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