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BBeneHue

BBepeHune

Hactosillee  pykoBOACTBO MO 3KCMnyaTauuMu  NpegHasHayeHo AN O3HAKOMMEeHUs
obcnyxuBatoLero nepcoHana C YCTPOWCTBOM, MPUHLMMNOM AEWCTBUS,, KOHCTPyKUuen, paboTton u
TexHU4Yecknm obcnyxmBaHmeM KoHTpornepa cuctem otonnexnns n MBC TPM232M (B ganbHenweM no
TekcTy umeHyemoro «TPM232M», «koHTponnep TPM232M», «koHTponnep», «npubop TPM232M»
Unu «npubop»).

Mpnbop TPM232M un3roTaBnMBaeTCs B HECKOMbKMX BapuaHTax WCMOMHEHWUs, OTNMYaloLLMXCs
Opyr oT Apyra TWMOM BCTPOEHHbIX BbIXOAHBIX YCTPOWCTB, MNpedHasHayeHHbIX ANA yrnpaBrneHus
BHELUHMMW WCMOMHWUTENbHLIMU MeXxaHu3MaMu u ycTporctesamu. BapuaHTy ucnonHeHusi npubopa
COOTBETCTBYET YCNOBHOE 0603HaYeHue:

TPM232M-X,

roe X —tmn BCTPOEHHOIo BbIXOAHOIo yCTpOVICTBa,

Tun BCTPOEHHbIX BbIXOAHbIX yCTpOﬁCTB:

P - pene anekTpomarHuTHoe;
Y - uudpoaHanoroBblii npeobpasoBaTtens «napameTp-HanpspkeHue 0...10 Bx».
MpumeyaHus

1 KoHcTpykuusi npubopa npegycmaTpvBaeT WCMOMb30BaHMEe [0 LIEeCTU BCTPOEHHbIX
BbIXOAHbIX YCTPOWCTB. MNpnbop MOXeT KOMMNNEeKToBaTbLCS, NPM HEOOXOAMMOCTH, BbIXOAHBIMU
YCTPOWCTBAMU OAHOrO UMW PasfuyHbiXx TUNOB. Tpebyemble yCTpoOWCTBa AOMKHbI ObITb
nepeuuncneHsl npu 3akase TPM232M ¢ ykazaHMeM KOHKPETHbIX TUMOB.

2 B paspabotaHHon nuHeiike npubopos TPM232M  npumeHsieTca  nporpaMMHoe
obecneyeHne, peanuayioliee MHOrOyHKUMOHAMNbHbIE anropuTMbl paboTel NpubopoB B
cucTeMax OTOMNSIEHUs U ropsiHero BOJOCHabXeHus.

Mpvmep nonHoro Ha3eaHusa nNpuGopa npu 3akase:
TPM232M-P

MpvBeneHHoe ycrnoBHoe 06O3HaYeHVE yKasblBaeT, YTO W3rOTOBMEHMIO WU MOCTaBKE MOANEXUT
KOHTpoOnnep Ans  oAHo- nnbo  ABYXKOHTYpHbIX cucteM TPM232, ocHalleHHbI  pene
aneKkTpomarHuTHeiMu. Mpnbop TPM232M paboTaeT COBMECTHO C MOAYNEM pacLUMPEHUS BbIXOAHbIX
yctponcte MP1 paspabotkm OOO «OBEH» u npepgHasHayeHbiM AN ynpaBneHWs cucTeMamu
OTOMMEHUS N FOPsSYEro BOAOCHAOXEHNA B OPUCHBIX, XUMbIX, CKNAACKWX, NPOMbILLNEHHbIX, TOPrOBbLIX U
MHbIX 30aHUAX.

Mpumeuanume - B MP1 gonyckaeTcs ycTaHaBnMBaTh BbIXOAHbIE YCTPOUCTBA TOSNbKO OUCKPETHbIX
TMNoB, a umeHHo: P, K, C, T.



A66GpeBMaTypbl, UICNONb3yeMble B PyKOBOACTBE

A66peBMaTypbl, ucnosrnb3yemMbie B pykoBoacTBe

- BbIXOAHOE YCTPONCTBO

- ropsiyee BogocHabxeHune

- OaT4YUK NONOXEHUS

- XKMOKOKPUCTaNMMYECKUA UHONKATOP

- KnanaH 3anopHo-perynupyoLmin

- HOMUHarbHas cTaTuyeckas xapakTepucTuka
- nepcoHanbHbIN KOMMbIOTEP

- Tepmonapa (npeobpa3oBaTernb TEPMO3NEKTPUYECKUIA)
- TEPMOMETP COMPOTUBIIEHNS

- TEPMOMETP CONPOTUBIEHNS MEOHbIV

- TEPMOMETP COMPOTUBIIEHNS HUKENEBbIN

- TEPMOMETP COMPOTUBIIEHNS MNATUHOBLIN

- uncpoaHanoroBbIii NnpeobpasosBaTtenb

- LeHTpanbHoe oTonneHne

- YeroBeKO-MaLUUHHbIA UHTEepdEC

- BENUYMHa BPEMEHU

- BeNnnYMHa TeMnepaTypbl

YcnoBHble 0603HauYeHUA

CumBon

KpaTtkas paclwmcpoBka

Mpumep

1

MepeaHun ppoHT

C71 — Haxatue kHorku C7

t 1 AeHb — HacTynneHve [OHEeBHOro BpPEeMEHWU
CyTOK, TO eCTb CMeHa C Ho4yHoro nmbo
npasgHW4YHOro BpeMeHu Ha JHeBHoe

Jlornyeckoe «He»

!C5 — nHBepTMpOBaHHbIV curHan co Bxoga C5

He paBHO

in-t[[5]'="HET OATYMKA” — B napameTtpe in-t
3anMcaHo 3HaveHune, oOTnmMyHoe ot  «HET
OATYUYUKA»

Norn4yeckoe «UINMN»

ABapus gatuvka Tob || Toton — ycnoBue byget
WCTVHHO NpW aBapun AaTtyvka obpaTHoW BoAbl
Unu TeMnepaTypbl B KOHTYpPE OTOMMeHus

€ 3Hak NpuHapnexHocTU t € Houb — ycrnoBue BydeT WCTMHHO B HOYHOE
BPeMsi CyTOK N1Go B Npas3gHUYHbIE OHU
& TNorunyeckoe «U» (C1)&(C5) — BkntoyeH AuckpeTHbIi gatunk C1 un

BKITKOYEH AVCKPETHBIN gaTynk C5




A66peBuaTypbl, UConb3yeMble B PyKOBOACTBE

MCﬂOﬂbSyeMble TepPMUHDbI

AHanoroBoe BbIXO4HOE YCTPONCTBO — Lidpo-aHanoroBbl npeobpasoBaTernb, NO3BONSAOLLMNA
opMMpoBaTh aHaNOroBbIA CUrHAM TOKa UMK HaNpPsBKEHUS.

BbixogHoOe yCTPOMCTBO — NporpaMMHo-annapaTtHblii Mogy b, CRyXallinii Ans BblAa4u Of4HOro
ynpaBnsitoLLero curHana.

[vckpeTHOe BbIXOAHOE YCTPOWMCTBO — JIIEKTPOMAarHUTHOE perne, TPaH3MCTOpHas onTonapa,
ONTOCMMUCTOP — WCMOMb3yeTCs [Ans yrnpaBneHus (BKMIOYEHUS/BBIKIIOYEHNSA) Harpy3kor nnbo
HenocpeacTBeHHO, NMGo uvepe3 Goree MOLLHbIE YNpaBrsilOLME 3NIEMEHTLI, TakME Kak NyckaTenw,
TBEpAOTENbHbIE pene, TMPUCTOPbI U CUMUCTOPBI.

WAcnonHuTenbHbIA MeXaHU3M — BHELLHEE YCTPOMCTBO, (PYHKLMOHUpPYIOLLEe NoA ynpaBrneHueM
npubopa.

UcnonHutenbHbIA MeXaHU3M 2-X NMO3ULMOHHbLIN — UCMONHUTENbHbLIA MEXaHU3M, MMeLLniA
nBa nonoxeHust: «BKJT» n «BbIKIy».

UcnonHutenbHbIM MexaHU3M 3-X MO3ULMOHHLIN (3aABWMXKA) — UCMOSNHUTENbHBIA MEXaHU3M,
ynpaBnsieMbl TPEMS TUMAMU CUrHaNoB: «BonbLuey / «MeHbLUE» / «BbIKM.».

WUmsa napamerpa — Habop CYMBOMOB, OAHO3HAYHO OMPeAEensioMiA AOCTYN K napameTpy B
npubope.

Wmsa napameTpa B npoTtokone OBEH — Habop cumBonoB (He Gonee 4-x cMMBONOB u He Gonee
4-x TO4Yek), BMeCTe C WHAEKCOM O[HO3HA4yHO OMpefensiowmn AOCTyn K napameTpy npu
ocyLLecTBneHNM cBs3u ¢ npubopom no npotokony OBEH.

WHpekc napameTpa — YMCIIOBOE 3Ha4YeHWe, OTNMYaroLLee napaMmeTpbl OAHOTUMHBLIX 3NEMEHTOB C
O[VHaKOBbIMW UMEHAMMW.

KoHdurypaumsa — COBOKyNnHOCTb 3HAYEHUIN BCEX NapamMeTpoB, onpeaensowmnx paborty npubopa.

MapameTpbl onepaTMBHbIe — JaHHble O TEKyllemM COCTOSHWM npubopa u npouecce paboTbl
(perynupoBaHusi 1 MoHuTOpuHra) npubopa. B onepaTuBHbIX MapameTpax MOryT nepenaBaTbCs
3HaYeHusl, UAMEPEHHbIE AaT4MKaMK1, 3HAYEHUSI MOLLHOCTM C PErynsiTopoB, COCTOSIHUSI 06EKTOB U T.4.
OnepaTnBHbIE NapaMeTpbl MOFYT CHMTLIBATLCSA U perucTpupoBaTtbes Ha MK unu Ha gpyrux npubopax,
coevHeHHbIX B ceTb RS-485 nnu RS-232 Bmecte ¢ TPM232M.

MapameTpbl KOHUrypauMoHHbIe — NapamMmeTpbl, onpeaenswowme KoHdburypaumio npubopa,
3Ha4yeHVs1 KOTOPbIM MOfib30BaTeENb NpUCBaMBaeT C MOMOLLbIO Mporpammbl-koHUrypaTopa wunm c
nepegHen naHenu. B KoHdUrypaumnoHHbIX napameTpax HacTpavBaeTcs CTpykTypa npubopa, paborta
BXOOOB W BbIXOAOB Mpubopa, HacTpovku perynsitopoB U T1.4. KoHdwurypauumoHHble napameTpbl
COXPaHsIloTCA B 3HEproHe3aBMCUMON namsaT npubopa.

MapameTpbl ceTeBble — creuManbHble KOH(WUIypauuoHHble MapameTpbl, onpeensoLuime
paboTy npubopa B ceTn RS-485.

YcTaBKka — 3aaHHbIN ypOBEHb MoAAdepXaHusa B npouecce paboTbl npubopa M3MepeHHOW unm
BbIYMCIIEHHON BENUYMHBI.

®dopmaTr gaHHbIX — TUN 3HayYeHWn napameTpoB. PasnuuaioT crnefyowme dopmaTtsl: Lenoe
4YKCIO, YMCIIO C NNaBatoLLEen TOYKOM 1 Ap.



2 TexHuyeckue XapaKTepUCcTUKU U ycrioBusa 3KkcnnyaTtauum

1 HasHaueHue npubopa

1.1 TPM232M npepgHa3HayeH AN MOCTPOEHVS CUCTEM YMpPaBfieHWS OTOMMEHWEM U TOPSHUM
BOJJOCHAOXEeHUEM.
1.2 Mpubop TPM232M BhINOMNHSET cneayolme yHKLUN:

N3MepeHue, KOHTPOMb U pPerynupoBaHe OCHOBHbIX NapamMeTpoB:
—  TemnepaTypbl BOAbl B KOHTYPE;

—  TemnepaTypbl NpsIMOV BOAbI;

—  Temnepatypbl 0bpaTHOW BOAbI;

N3MepeHne AOMNOSNTHUTENbHBIX (PUNYECKUX NapaMeTPOB:

—  TemnepaTypbl HApPYXHOro BO34yXa;

—  [aBneHusi B KOHTYpeE;

- NpU UCNONb30BaHUN B KavyecTBe KOHTponnepa ANns ABYXKOHTYPHbIX CUCTEM (COBMECTHO C
mogyrnem paclmpexus MP1):

n3MepeHue, KOHTPOMb 1 PerynnpoBaHne OCHOBHbIX NapameTpoB:

—  TemnepaTypbl BOAbl B KOHTYpe 1 1 KOHType 2;

—  TemnepaTypbl NpSIMON BOAb;

—  Temnepatypbl 06paTHOW BoAbl B KOHTYpe 1 1 KOHTYype 2;

n3MepeHue AONONHUTENbHbIX (PU3NYECKUX NapaMeTpoB:

—  TemnepaTypbl HApyXXHOro BO34yXa;

—  [aBreHus B KOHType 1 1 B KOHTYpe 2;

n3mepeHve r3n4ecknx napameTpoB o6beKTa, KOHTPONMPYEMbIX BXOAHBIMW NEPBUYHLIMM
npeobpa3oBaTensMy C y4eTOM HenuHenHocTn nx HCX;

ANarHoCTUKa aBapuiHbIX CUTyauui: Mpu  OBHapYyXeHUM HeucnpaBHOCTM MNEepPBUYHbIX
npeobpasoBaTtenei, Npu MPEeBbLILLEHNN aBapUiHbIX MOPOroB WK MOSIBIIEHWN CUTHANOB Ha
OUCKPETHbIX BXOAax C OTobpaxeHuem ux npuuuHbl Ha XKW u BbiBOgOM aBapuiiHOro
CUrHamna Ha BHELLHIOI CUrHanM3aumio;

umdppoBasi punbTpaums M3MePEHHbIX NapamMeTpoB OT NPOMbILLIIEHHbBIX UMNYTbCHBIX NMOMEX;
oToGpaxeHue pesyrnbTaToB uaMepeHuii Ha XKKU n nepepava nx B cetn RS-232 n RS-485;
opmMupoBaHMe KoMaHAbl PYYHOrO YNpPaBMeHWs WCMOMHWUTENbHLIMU MeXaHu3mMamu 1
YCTPOWCTBaMu C KrnaBuaTypbl Npnbopa;

nepegava no 3anpocy ¢ [MK uHdopmaumn 0 3HaAYEHWAX KOHTPONMPyeMbiX AaTyvKamm
BEMIMYMH WM YCTaHOBMEHHbIX paboumx napameTpax, a Tawke npuem oT K gaHHbIX Ha
MN3MeHeHVe aTux napameTpoB no ceTn RS-485 n RS-232;

COXpaHeHve 3afaHHbIX NPorpaMMmUpyeMbiX NapameTpoB B S3HEProHe3aBMCMMON NamMsATV Npy
OTKITHOYEHWUWN HAMNPSHKEHUSI MUTAHUS;

3afjaHve 3HayeHu nporpaMmMmupyeMbix paboumx napamMeTpoB C MOMOLLBIO BCTPOEHHOM
KnaBuaTypbl ynpaBneHus, a Takke ot MK no cetn RS-485 n RS-232;

noaaepxka npotokonoB oomeHa: OBEH, ModBus-RTU n ModBus-ASCII;

oTObpaxeHune pe3ynbTaToB U3MepeHUit Ha BCTpoeHHoM KK,

hOpMVpOBaHNe CUrHamNoB YMNpaBIiEHUs BHELUHVMW MWCMOMHUTENbHBIMA MeXaHu3Mamu u
yctpornctBamm: K3P KOHTypoB, pabouMmm Hacocamu B KOHTypax, Hacocamu noanuTKu
KOHTYpOB (BO3MOXHO YynpaBneHne Hacocamm XBC p[nsi koHTypa 2), ycTponcteamm
aBapuUNHOW CUrHanu3auum.



2 TexHuyeckue XapakTepuCcTUKU U ycrnoBusa aKkcnnyataumm

2 TexHUYeCcKue XxapaKTepuCTUKN 1 YCIOBUS
2.1 TexHU4YecKue xapakTepucTUKu npmbopa

JKcnnyaTauuun

OCHOBHble TexHU4Yeckume xapakTepuctuku npndéopa TPM232M npuBeneHbl B Tabnuuax

2.1-2.4.
Ta6bnuua 2.1 — O6LwMe xapaKTepUCTUKU

HaumeHoBaHue

3Ha4yeHue

HanpsixkeHue nutaHus, B
NOCTOSIHHOIO TOKa

nepemeHHoro Toka (47...63 'u)

o1 150 go 300 (HomuHanbHoe
220)

o1 90 go 264 (HomMHanbHoe
110/220)

MoTpebnsiemas MoLLHOCTb, He 6onee

NS NOCTOSIHHOrO ToKa, BT 12
ONs nepemMeHHoro Toka, BA 18
MapameTpbl BCTPOEHHOrO BTOPUYHOIO UCTOYHMKA NUTaHNS
BbIXOAHOE HanpskeHue, B 2443
TOK, MA, He bonee 180
AHanoroBble Bxoabl
KonuuyectBo 8
Bpems onpoca Bxofos:
Bxoaa TemnepaTtypbl BC, cek, cpegHee 0,8
OCTanbHbIX BXOAOB, CEK, cpeaHee 10,5
Mpenen ponyckaemol OCHOBHOW MPUBEAEHHOW MOrPeLLUHOCTU Mpu
nN3MepeHum
T, % +0,5
TC ©“  yHUPMUMPOBAHHBIMW  CUrHamamum  MOCTOSIHHOIO
HanpshxeHns n Toka, % +0,25
[OucKpeTHble BXoAbl
Konunuectso ? 8
YpoBeHb curHana, CooTBETCTBYIOLLMIA FTIOTMYECKOM eanHuLe Ha 12...36
BXxoae, B
ToK nornyeckon eauHnLbl, He 6onee, MA 15
YpoBeHb curHarna, CooTBETCTBYHOLLMI JIOTMYECKOMY HyIo Ha Bxofde, B 0..4

Mogaknioyaemble BXogHbIE yCTpOVICTBa

[aTtunkm TMNa «cyxon
KOHTaKT», KOMMYTaLMOHHbIE
YCTPOMNCTBa (KOHTaKThbI perne,

KHOMOK ¥ T.4.)

Bbixoabl (ﬂVICerTHbIe U aHanoroBble

BY)

Konunuectso BY BHyTpu KoHTponnepa

6 (5 — c BO3MOXHOCTbIO
ycTtaHoBku LIATT)

Twvnbl BbIXOAHbIX YCTPOWCTB

cM. Tabnuuy 2.4

BCTpPOEHHbIN BTOPUYHbLINA UCTOYHUK MUT:

aHuA

Hanpsixenue, B

24 +3

MakcrMmanbHO 4OoNYCTUMBIV TOK Harpysku, MA

180




2 TexHuyeckue XapaKTepUCcTUKU U ycrioBusa 3KkcnnyaTtauum

MpoponxeHue Tabnuubi 2.1

HanmeHoBaHue

3

HavyeHue

UHTepdenic cBAsmn

Tun RS-485; RS-232
Pexum paboTbl Slave
CkopocTb nepegayn gaHHbIx, 6ut/c RS-485 2400, 4800, 9600, 14400,
19200, 28800, 38400, 57600,
115200
RS-232 115200
Twn kopnyca DIN12M
abapuTHble pa3mepbl Npubopa, MM (157x86x58)+1
CreneHb 3aLmnThbl KOpMyca (CO CTOPOHbI NIULIEBOV NaHeNu) 1P20
Macca npubopa, kr, He 6onee 0,5
CpepfHuii cpok cnyx6bl, net 8
MpumeyaHus
1 [ononHuTenbHas  MOrpellHoCcTb  npubopa, Bbl3BaHHasi  U3MEHEHWeM  Temneparypbl

OKpyXawLlero Bosgyxa, He npesblllaeT NOJIOBUHbI OCHOBHOW MPUBEAEHHOWN NOrpeLHoCcT Ha
kaxgble 10 rpagycoB USMEHEHNA TeMnepaTypbl OKpy>XakLlero Bosayxa.

(amckpeTHble BxoAbl 4...8).

npegycMOTPEHO AaHHON MoandUKaLMENn.

MUHYC».

KonunyectBo AUCKpeTHbIX BXOAOB, WMCMONb3yeMblX B AaHHOW Moaudukauuu, cocTaBnser 5
Vcnonb3oBaHue ocTanbHbIX AMCKPeTHbIX BxoaoB (1..3) He

[OuckpeTHble Bxoabl 1...4 1 5...8, COOTBETCTBEHHO, COeAMHEHbI B Nprubope no cxeme «O6LWmn

Ta6bnuua 2.2 — Ucnonb3yemMble Ha BXOAe CUMrHarbl MOCTOSHHOIO TOKa U HanpsHkeHUs

CurHan partuuka

OwvanasoH
n3mepeHun, %

3HauyeHue eauHULbI
mnagLero
paspsaa, %

Mpepenbi
[onycKkaemomn
OCHOBHOM
npuBegeHHOMN
norpewHocTn, %

YHudmumpoBaHHble curHansi 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

Pe3nctuBHbIe gatymku

pe3uctueHbIv (40...900 Om) 40...900 0,1 +0.25
pe3nctuBHbin (0,04...2 kOm) 40...2000 0,1 -

]

Tabnuua 2.3 — Ucnonb3yemMble Ha BxoAe NepBUYHbIe Npeobpa3oBaTeny (AaT4YnKm)

YcnoBHoe 0603HauYeHue
HCX npeo6pa3oBaHusi

Ounanas3oH
U3MepeHun,
°C

3HauyeHune
eAuHULbI
mnagLwero
pa3spspga, °C

Mpepenbi
gonyckaemon
OCHOBHOM
npuBegeHHOMN
norpewHocTH, %

TepmomeTp

bl conpotuBrniedns no FOCT P 8.625-2006
Tepmonpeo6pa3oBaTenu conpoTuenenus no FOCT 6651-94"

Pt 50 (0”'=0,00385 °C™") —200...+750 0,1
50 M (¢=0,00391 °C™) —200...+750 0,1
Cu 50 (0:=0,00426 °C™) —50...+200 0,1
50 M (0=0,00428 °C™) —190...+200 0,1

+0,25




2 TexHuyeckue XapakTepuCcTUKU U ycrnoBusa aKkcnnyataumm

OKOHuYaHue Tabnuubl 2.3

3 Mpepenbi
HayeHue .
Ounanas3oH gonyckaemon
YcnoBHoe 0603Ha4YeHne o eAuHUUbI .
U3MepEeHUH, OCHOBHOWM
HCX npeo6pa3oBaHusi °C MnagLwero o
aspsna, °C npuBegeHHOMN
P ’ norpewHocTtu, %
Pt 100 (¢=0,00385 °C™") —200...+750 0,1
100 M (0:=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 40,25
500 M (0:=0,00391 °C™") —200...+650 0,1
Pt 1000 (0:=0,00385 °C™") —200...+650 0,1
1000 M (¢=0,00391 °C™) —200...+650 0,1
1000 H (0=0,00617 °C™") —60...+180 0,1
TepmoanekTpu4yeckue npeocpasosarenu no FOCT P 8.585-2001
TXK (L) —200...+800 0,1 +0.5
TXA (K) —200...+1300 0,1 s
MpumeyaHus

1 MpuGopsl, paboTatolme ¢ TepmonpeobpasoBatensmmu conpotusneHns ¢ HCX no FOCT 6651,
npeAHasHaveHbl AN NOCTaBKU Ha 3KCMOPT.

2 o — TemnepaTypHbii KO3MMULMEHT TepMOMEeTpa COMPOTMBIIEHUS — OTHOLUEHWE PasHULbl
COMpPOTUBMEHWUNA AaTynka, M3mMmepeHHbIX npu Temnepatypax 100 un 0 °C, Kk ero conpoTUBIIEHWIO,
namepeHHomy npu 0 °C (Ro), AeneHHoe Ha 100 °C v okpyrneHHoe A0 NATOro 3Haka nocre 3ansiTou.

3 3HaveHue eauHMLbLI MNajLLero paspsaa 3aBUCUT OT HACTPONKKU Npubopa.

4 [Ons paboTbl C KOHTPONIEPOM MOryT ObiTb WCMOMb30BaHbl TOMbKO W30MMPOBAHHbIE
TEepMOo3neKTpuyeckme npeobpasoBaTenu ¢ HeaaseMrneHHbIMKU paboyrmMm cnasimu.

Ta6bnuua 2.4 — BbixogHble ycTpoUCcTBa

O603Ha4yeHue
HaumeHoBaHue AneKkTpryeckne xapakTepucTUKm
npu 3akase
P Pene anektpomarHuTHoe 4A npu Hanpskenm He Bonee
220B 50y ncos ¢ >0,4
K OnTonapa TpaH3ncTopHas 400 MA npv HanpsbkeHun
n—p—n TMna He Gonee 60 B nocTOsIHHOrO TOkKa
C OnTonapa cMMUCTOpPHas 50 MA npu HanpsixeHun go 300 B (B
UMMYMbCHOM peXxume npu tyn <5 Mc n
yactote 100 Ny —go 1 A)
n LIAM «napameTp - Tok 4...20 MA» Hanps»keHue nutanus 15...32 B,
Harpyska 0...900 Om
y LIAM «napameTp - HanpsikeHue lMuTaHue ocyliecTBnseTcs oT
0...10 B» BCTPOEHHOr0 UCTOYHMKA NuTaHus 24 B,
Harpyska 6onee 2000 Om
T Bbixog ons ynpaeneHust BHELUHUM BbixogHoe HanpsbkeHve 4...6 B
TBEPAOTENbHbLIM pene MakcumanbHbIn BbIXOAHOM TOk 50 MA

Mpumeyvanmne — [ns Bbixogos U 1 Y npegen gonyckaemow OCHOBHOW MPUBEAEHHOW MOrpeLuHOCTH
paseH 0,5 %, npegen AONOMHUTENbHOW MOTPELUHOCTW, BbI3BAHHOM W3MEHEHWeM TemnepaTypbl
oKpyxatowlero Bo3sgyxa, coctaBnsetr 0,5 npegena [onyckaemMonW OCHOBHOW NpUBEAEHHON
MOrpeLLUHOCTH.
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2 TexHuyeckue XapaKTepUCcTUKU U ycrioBusa 3KkcnnyaTtauum

2.2 YcnoBusA 3Kkcnnyartauum npubopa

I'Ile60p KCnnyaTnpyeTca npu cneagyrwnx ycnoBuax:

3aKpbITble B3pbiBOOE30MNacHble NomeLLeHns 6e3 arpecCcrMBHbIX NApoB U ra3os;

TemnepaTtypa OkpyxatoLero Bo3ayxa ot MuHyc 10 go +55 °C;

BEPXHUI Npefen OTHOCUTENbHOW BraxHocTn Bo3gyxa: 80 % npu +25 °C un 6onee HU3KMX
Temnepartypax 6e3 koHaeHcaumn Bnarv;

aTtmocdepHoe aaenexuve ot 84 go 106,7 klMa.

Mo ycToMyMBOCTM K KNMMAaTUYECKUM BO3LEWCTBUSIM MpW 3Kchnyataumu npubop TPM232M
cooTBeTCcTBYeET rpynne ncnonHeHns B4 no FOCT 12997-84 n kateropun YXJ14 no FOCT 15150-69.

Mo ycTOMYMBOCTM K MeXaHW4eCKMM BO3LENCTBMAM Mpu 3Kchnyatauum npubop TPM232M
cooTBeTcTBYET rpynne ncnonHeHnsa N2 no FOCT 12997-84.

Mo yCTOWYMBOCTY K 3NEKTPOMarHUTHbIM BO3AEVCTBUSIM U MO YPOBHIO M3MyvaeMmbix paguonomex
TPM232M cootBetcTByeT knaccy A no FOCT P 51522-99 (M3K 61326-1-97). [lonyckaeTcs ycTaHOBKa
npubopa B HeNnocpeAcTBEHHOM 6IM30CTM OT YaCcTOTHLIX NpeobpasoBaTenei.

abapuTHble 1 yCTaHOBOYHbIE pa3mepbl Npubopa npuBeaeHsl B Mpunoxerun A.



3 YcTpowncTBo 1 paboTta npubopa

3 YcTpowncTBo n paboTta npubopa
3.1 KoHcTpykuus npubopa

Mpu6op TPM232M usrotasnuBaeTcss B cCGOPHOM MracTMaccoBOM Koprnyce, npegHasHauyeHHOM
ans kpenneHus Ha DIN-peliky. FabapuTHbin YepTex npubopa npuseaeH B MNpunoxexun A.

ETIITYY
atiatteiee

/_
r

56 57 5450 6061
| s }l;

KOHTPOINEP CHCTEM OTONAEHHA M FBC

TPM232M

WXYZAR Comem1-C1-C2-C3-CA £5- 8- C7- C8-Commi2

§ wn 1213 M 15 16 17 18 W 20 2 28

|@@@ CERTEEEEEET) OO0 PO PO EO®
1 4 5 6 7 8

Emlwww Baogl  Bay? Byl Bl
"2 31 33 a3z

PucyHok 3.1 — NMpu6op TPM232M: kneMMHUKN, INeMeHTbl MHAMKaALUMX U yNpaBneHus
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3 YcTpowncTBo 1 paboTta npubopa

Ha pucyHke 3.1 npeactasneH npvbop TPM232M, npvBeaeHbl pa3beMHble COeOVHEHNS, IEMEHTbI
VHAOMKaLWW 1 ynpasneHns npubopom.

Kopnyc npubopa UMeeT cTyrneHuyaTyro TpexypoBHEBYIO (hopMy. Ha nuuesoli (nepegHen) nnockocTu
Kopnyca (mnoBepxHocTb E) pacnonoxeHbl anemMeHTbl MHAYKaUMW 1 yripaBneHusl, Ha 3aHen noBepXHOCTH
Kopryca pacrornioXeHbl 3allenku kpenneHuss npubopa Ha DIN-peiike. Ha BepxHUX M HMXKHUX
CTyneH4YaTbIX MOBEPXHOCTAX KOpryca pauuoHanbHO (yAobHO AnA  Monb30BaHWsA) pasMeLLeHbl
pasbemMHble CoeauHEHUs1 KOHTPONnepa, Yepe3 KOTOpble OCYLLECTBISETCS MOAKIHOYEHME BCEX BHELLHMX
cBA3EN.

MpumeyvaHue — OTKprBaTb Kopnyc Ans noaknoYeHnsa BHELWHNX cBs3el He TpeGyeTc;L

Ha cTtyneH4aTbIx NOBepXHOCTSIX KOpryca pacrnonararoTcs:
—  NoBepxHoCTb A:
—  nopT uHTepdperica RS-232, npeaHasHayeHHbIN Ans peanusaummn cesaam npubopa ¢ MK nmbo c
naHenbto onepatopa, Hanpumep, CMN1 paspabotku OOO «OBEH». lMogknioveHve k aTomy
nopty ocyuwiectensietcss kabenem «Kabenb KC2», He BXoASAWMM B KOMMMEKT MOCTaBKWA U
npuobpeTaemMbiM  OTAENbHO (MM U3rOTaBNMBAEMOM MOMb30BATENEM CaMOCTOSITENIbHO B
COOTBETCTBUM CO CxemMol kabens, npueegdeHHon B [lpunoxeHnun B). [Ons nogxnoveHvs
KOHTpOIrepa k NaHenu oriepatopa Ucrnonb3yTest kKabenu, pekomMeHayeMble B JOKyMEHTaLMU Ha
KOHKPETHYIO NaHenb;
—  KIeMMbl BCTPOEHHOIO UCTOYHMKA NiuTaHus 24 B (BbIxogHOE HanpshKeHWE), KOTOPbIN MOXET ObiTb
MCronb3oBaH A1 MUTaHWS aKTUBHbIX aHaroroBbIX A4AaTYMKOB, AUCKPETHBLIX BXOAOB, aHamoroBbIX
BbIXOAOB TUMa «M»;
—  KIeMMHbIe KONOAKM ANs NOACOeAMHEHMS ABYX BbIXOAOB U YeTbIpEX aHanoroBbiX BXOAOB;
—  noBepxHOCTb B:
- krnemmHasi kornogka DBGU, npegHasHauveHHasi ansi oGHOBMEHWS MPOLUMBKMA KoHTponnepa. K
KIMEMMHOW KornofKe MoACOedMHSIETCS nepexogHas nrata Ans noakniyeHus kabens «Kabernb
KC1» unn «Kabenb KC2». Cxembl kabeneii npvBeaeHs! B [MpunoxerHnm B;
—  noBepxHocThb K:
- KreMMHas korogka Ansi nogcoeavHeHns kabens ceaav no uHtepdency RS-485;
—  KIMEMMHbIE KOMNOJKM BOCbMU AVUCKPETHBIX 4aT4YMKOB (BXOLO0B);
—  KIeMMHas Korogka kabens cBsian Anst nogkroyeHus npubopa MP1 (cxema MoaknoyveHust
npviBeaeHa B MNMpunoxenun b);
—  noBepxHocTb M:
—  KMEMMHbIEe KOMNOAKW AN NOACOEAUHEHUS Lienel NuTaHus (CeTu), YeTbipex BbIXOA0B U YETLIPEX
aHaroroBbIX BXOAOB;
—  noBepxHoctu B, I', U, N:
—  BMHTOBbIE KpEMNeXHbIe 3NIeMeHTbl (OUKCaLMN YCTAaHOBIIEHHbBIX KNEMM.

Ha nuueBon nnockoctn (noBepxHocTb E) pacnonaratorcs: KK/ v kHomnku ynpaeneHns paboTow
npubopa.

[ByxcTpoyHbIi 16-paspsaHbiv (2x16) KK npegHasHaveH ons otobpaxkeHus umdpoBoi n GykBeHHON
(3HaKu pyccKoro 1 NaTMHCKOro andgaBvToB) MHAOPMaLN.

Ha vHaukaTope otobpaxarotcs::

—  MHOPMaLWMOHHbIE 3KPaHbl PEXMMOB B paboveM COCTOSHWM (CM. M. 4);

—  MEHI0 KOH(PUryprpoBaHWsi B peXXuMe KOHAUIyprpoBaHUs:;

—  NyHKTbl OTNaA04HOIrO MEHIO B OTNIAA04HOM COCTOSIHUM.

WHovkaTop vMeeT noACBETKY NMUEBOW naHenu, V3MeHeHve sipkocTW MOACBETKM 3agaeTcs B
napamvetpe «KoHdomrypauusa\fon.nap-pui\Apk.noacs. X XKWy, KOHTPaCTHOCTb n3obpaxeHus
perynupyeTcs ¢ nomoLLbto napameTpa «KoHdurypaums\don.nap-pbi\KoHTpacTt XKKW».

B npubop BCTpoeHa knaBmaTypa C LIECTbIO KHOMKaMW. [py HaxkaTum KHOMOK 3BYYWT curHarn
(noaTBepxaeHVe), KOTOPbIA MOXHO  BbIKMOYMTL € MOMOLLBID  MPOrpaMMMpyemMoro  napameTpa
«Kondomrypauusa\[lon.nap-pbi\3BYK KHOMOK».

HasHaueHwne KHOMoK, HaxoasLMXcs Ha nepeaHel naHenu npubopa, npeacTasneHo B Tabnuue 3.1.

MpumeuyaHne — B Tabnuue npeactaBneHo G6as30Boe Ha3HAYEHWE KHOMOK  KOHTpomnepa.
Mcnonb3yemble B pasnuyHbIX PexvMax KOMGWHaLMW KHOMOK MNpuBELeEHbl MpW OMUCaHUU KOHKPETHBIX
PEKUMOB (DYHKLIMOHMPOBaHMS npudopa.
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3 YcTpowncTBo 1 paboTta npubopa

Ta6nuua 3.1 — HazHayeHune KHONOK

¢yHKLIVIOHaJ1bH06 HasHadeHue

KHonku CocTtosiHue CocTtosiHue CocTtosiHue
PYHKLIMOHMpPOBaHUs KOH(UrypnpoBaHus pepakTUpoBaHuA
nporpamMmbil npubopa 3Ha4YeHUs napameTtpa
@ @ Mepexoq mexay Mepexon Mexay BeTkamu, | MiameHeHve 3HadeHue
, 3KpaHamu napameTpamu napameTpa
3anyck/ocTaHoB
KOHTypa B paboTty
@ (npopomkutensHoe
HaxaTtune ~2 cek)
MpepbiBaHne AHP Ha
aBTOMaTUYECKOWN CTaaun
Mepexop B | — MMepexop Kk | 3anuce B namsTb
KoHurypaumoHHbIn MnafleMy YpPOBHK | U3MEHEHHbIX  MNomnb3oBa-
pPEeXUM: BXOA B [MaBHOE BIIOXXEHHOCTW. Tenem 3HaYeHunn
@ MEHH0 TPM232M — Tepexog B pexum | NapameTpos
(npopomkutensHoe peaakTMpoBaHus (NnpogomxuTensHoe
HaxaTtue ~2 cek) napameTpos HaxaTtue ~2 cek)
(npopomxutensHoe
Haxkxatue ~2 cek)
MpyHyaUTENbHBIN — Tepexon Ha Gonee | Mepexoq n3  pexuma

BbIX04 n3
ctagum AHP

py4HOM

CTaplwuin  ypoBeHb
BMOXEHHOCTMU.

— Bbixog w3 pexuma
KOHMrypmpoBaHus
B masHoe MeHio
TPM232M
(npopomkutensHoe
HaxxaTtue ~2 cek)

PepaktnpoBaHus B
KoHdurypaumoHHbIv
pexum 6e3 coxpaHeHus
3HaveHus napameTpa

©.»
&.&

- M3meHeHne
NoroXeHus Kypcopa.

—  TMepexopn K
OOMNONHUTENBHOMY
OKHY penakTupo-
BaHWs u Bo3Bpar
npyu  pedakTupoBa-
HUW COCTaBHbIX
napameTpoB.
Ecnn noctyn K
napameTpy TpebyeT
BBOAA Mapons, TO
Ha)kaTue KHOMoK

=.®

noATBEPXOAET BBOZA
naponsi

.8

C6poc aBapum HacocoB

&

MepekntoyeHne mexay
aKpaHaMu  MHAMKauWK
KOHTYpa OTOMMEHNUs |
rsc

EASIS)

Mepesarpy3ka npubopa
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3 YcTpowncTBo 1 paboTta npubopa

OkoHyYaHue Tabnuubi 3.1

¢yHKLIVIOHaJ1bH06 HasHadeHue

KHonku CocTtosiHue CocTtosiHue CocTtosiHue
PYHKLIMOHMpPOBaHUs KOH(UrypnpoBaHus peAaKkTUpoBaHUA
nporpaMmmbi npuéopa 3HA4YeHUA napameTpa

CASIS)

Me

pexog B OTnago4yHoe cocTosiHve

B

Mepexop Ha kpaH Bbibopa
rOTOBOW CXEMbI
(npopomxutensHoe
HaxaTue, 0o 5 cek)

TPM232M ocHalleH BCTPOEHHbIMW Yacamy peanbHOro BPEMEHW, MUTaHUe KOTOPbIX
OCYLLECTBNAETCA OT aBTOHOMHOMO MCTOYHMKA NMUTaHUS.
3.2 CtpyKkTypHasa cxema
CTpykTypHas cxema npubopa npeacraBneHa Ha pucyHke 3.2.
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PucyHok 3.2 — CTpykTypHasi cxema npubopa

NpumMeyaHue — Bnoku, orpaHUYEHHble Ha CXEMe MyHKTUPOM, MOKa3aHbl YCIMOBHO WU

bYHKUMM UX BBIMOMHSATCA MWUKPONPOLECCOPOM,

nporpaMMupyeMbIM Ha MNpeanpusaTAn-

nsrotosutene TPM232M B cOOTBETCTBMM C BapuaHTOM Moaudukaunm npubopa.
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3 YcTpowncTBo 1 paboTta npubopa

3.3 AHanoroBble BXxoabl

3.3.1 HasHauyeHwue

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

MepBunyHble NpeobpasoBaTenu (AaTunkn) NpeobpasoBbIBAlOT dU3MYEcKne napameTpbl 0ObekTa
B 3MeKTpMYeCcKMe BENMYMHbI, MOCTyNatLiMe B KOHTPONEp AN UX AanbHenwern obpaboTku.

B kauyecTBe BXOAHbIX AaTYMKOB KOHTPOIepa MoryT GbiTb UCMOMb30BaHbI B Noboi komBuHaumu:

—  TEepMOMETpbl CONPOTUBIEHWS;

—  Tepmonapbl (npeobpa3soBaTeny TepMO3ANeKTpuyeckme);

—  aKkTuBHble npeobpasoBaTeny C BbIXOAHLIM aHarnoroBbiM CUrHamoM B BUAE MOCTOSIHHOIO

HanpsKeHWs1 UNn Toka;

—  PEe3’UCTUBHbIE JATUMKM.

BkntoyeHne nboro gatymka B CMMCOK onpoca Mpov3BOAMTCS aBTOMaTMYecKU nocre 3ajaHust
Tuna ero HCX B napameTtpe «Tun garumka {N}». [pu yctaHoBke B napametpe «Tun aartymka {N}»
3HayeHus «<HET OATYUKA» gaTumk us cnucka onpoca UCKoyaeTcs.

3.3.2 TepmomeTpbl CONPOTUBIEHUA

TepMoMeTpbl CONPOTUBNEHNSA NPUMEHSIOTCA AN U3MEPEeHUs TemMnepaTypbl OKpyXatoLLen cpeabl
B MecTe YCTaHOBKM Aatyuka. MpuHUMN AeNCTBMS Takmx 4aTYMKOB OCHOBAH Ha CyLLeCTBOBaHUM Y psaa
MeTannoB BOCMPOU3BOAMMOW W  CTabUIbHOW 3aBMCMMOCTM  aKTMBHOIO  COMPOTUBMNEHUS OT
TemnepaTtypbl. B kayectBe matepuana ans warotornieHnss TC B MPOMBILLIIEHHOCTM Yalle BCero
ucnonb3yetcs cneuvanbHo obpaboTaHHasi MegHass WM NnaTMHOBas MpoBonioka. BeixogHble
napametpel TC  onpegensioTcs  MX  HOMWHAMbHBLIMW  CTATUHMECKUMW  XapaKTepucTukamu,
cTtaHgapTusoBaHHeimMu FTOCT P 8.625-2006.

OcHoBHbIMM napameTpamyu HCX saBnstoTcs: HavanbHoe COMpoTUBMEHWe pAaTtunka R,
n3mepeHHoe npu Temnepatype 0 °C, TemnepaTypHbii KOIMPPULMEHT CONPOTUBMEHUS O,
onpefensieMbln Kak OTHOLLEHWE pasHUWLIbl CONPOTUBIIEHNIA AaTyMKa, M3MEPEHHbIX Npy TemnepaTypax
100 n 0 °C, k ero conpoTuBneHuio, namepeHHomy npu 0 °C (R), AeneHHoe Ha 100 °C un okpyrneHHoe
[0 NSTOro 3Haka nocne 3anston. B cBsA3m ¢ Tem, 4to HCX TepMoOMETPOB CONPOTUBNEHUS — PYHKLUM
HenvHelHble (AnA 4aT4YMKOB C MeOHOW NPOBOMIOKOW — B 06nacTu oTpuuaTtenbHbIX TeMnepaTtyp, a Ans
[aTyMKoB C MNaTMHOBOW MPOBOSIOKOVW — BO BCEM TeMmnepaTypHOM AManasoHe), B KOHTponnepe
npeaycMoTpeHa NMHeapu3aums pe3ynbTaToB U3MEPEHUIA.

Bo nsbexaHune BNVAHNA CONPOTMBNEHUS COEANHUTENBbHBIX MPOBOAOB Ha pe3ynbTaTbl N3MepeHus
TemnepaTypbl, NOAKMNIOYEHMe AaTyvKka K KOHTponnepy crnegyeT Npov3BOAWTbL MO TPEeXnpOBOAHOW
cxeme. Npu Takow cxeme K 0gHOMY M3 BbiBogoB TC moaknioyalnTcs OQHOBPEMEHHO ABa NpOBOAA,
COoeaVHsIIoLLMe ero C KOHTPONEPOM, a K APYroMy BblBOAY — TPETWUI COeOMHUTENbHBIVM nposoAd. Ans
MOSTHOM KOMMEeHCaUMN BNUAHUSE COEAVHUTENbHBIX MPOBOAOB Ha pe3yrnbTaTbl U3MepeHuii Heobxoanmo,
YTOObI X CONPOTUBNEHNS ObINV paBHbI APYr APYTY.

MpumeyaHne — BosmoxHo nopkntoyeHne 1000-oMHbIXx TC Takke Mo ABYXMNPOBOAHOM
cxeMe (Hanpumep, C UEenbl UCMNOMb30BAHUS YXe UMEKLUXCA Ha 06bekTe NUHUIA CBA3W).
OpHako nNpu 3TOM OTCYTCTBYET KOMMEHCcaLWsi CONPOTMBIEHNS COeAUHUTENbHbIX MPOBOAOB U
noaToMy MoXxeT HabnwaaTbCs HekoTopasi 3aBMCUMOCTb NokasaHui npubopa oT konebaHwui
Temnepartypbl nposofoB. [lpu ucnonb3oBaHMM [ABYXNPOBOAHOW CXEMbl MpW MNOArOTOBKE
npubopa k paboTe BbINOMHATCS AeNCTBUSA, yKazaHHble B MNpunoxerHun XK.

CxeMbl NOJKIMIOYEHNS K KOHTpONepy aHanoroBbixX 4aT4NKOB NpuBeAeHbl B rlpVIﬂO)KeHMVI B.

3.3.3 TepmoanekTpuyeckue npeobpasoBatenu (Tepmonapbl)

TepmoanekTpuyeckue npeobpasoBaTenu (Tepmonapbl), Takke MPUMEHSIOTCA AN WU3MepeHus
TemnepaTtypbl. Tepmonapbl, B OTIMYME OT TEPMOMETPOB COMPOTMBMEHWS, OBMagarT MEHbLIUMU
rabapuTamu 4yBCTBUTENbHOIO 3fieMeHTa U1, Kak CredcTBUe, MEHbLUEN TEnnoemMKoCTbio M GonbwmnmM
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3 YcTpowncTBo 1 paboTta npubopa

ObICTPOAENCTBMEM, @ Takke WMeloT Oonee LIMPOKMA Ouanas3oH u3MepsieMblx Temnepatyp. Wx
ncnonb3oBaHne orpaHuyMBaeTcs Gonee HW3KOM TOYHOCTBIO U3MepeHusi, Bomnbluelt CTOMMOCTbIO,
HeobXoANMOCTbIO NoAKIoYeHNs K npunbopy c 1cnonb3oBaHnem cneunanbHbIX
TEPMOKOMMNEHCALMOHHbIX MPOBOAOB, HWU3KOW MaKCMMarbHO AOMYCTUMOW ANMWHON MOAKMIOYEHUs, a
TaKKe HU3KOW MOMEXO3aLLUMLLEHHOCTBIO NIMHWIA CBA3M AATYUK - Npubop.

MpuHumn gevicteust Tl ocHoBaH Ha aghdekTe 3eebeka, B COOTBETCTBUM C KOTOPLIM HarpeBaHune
TOYKW COeAMHEHUsI ABYX Pa3HOPOAHbIX MPOBOAHWKOB Bbi3blBA€T Ha NMPOTUBOMOMOXHbBIX KOHL@X 3TON
Luenu BO3HWKHOBEHWE anekTpoaswxylen cunol — TepmMo3C. BenuuuHa Tepmo3C wsHayvanbHO
onpeaenseTcs XMMUYeCcKuM COCTaBOM NMPOBOAHUKOB 1 3aBUCUT OT TeMMepaTypbl Harpesa.

HCX Tepmonap pasnuuHbix TunoB cTaHaaptu3oBaHbl [OCT P 8.585-2001. Tak kak
Xapaktepuctukn Bcex TI B TOW unNv WMHOM CTeneHW SABNSATCH HENMUHENHbIMU YHKUUSIMU, B
KOHTpOmnrepe mnpeAycMOTPeHbl CpeacTBa AN NuHeapusauum nokasaHui. Toyka CcoedvHeHus
pa3HOPOAHbIX NMPOBOAHUKOB Ha3blBaeTcs paboyvm crnaem TI1, a ux KOHLUbl — CBOBOAHBIMU KOHLIAMM
UNW, vHorga, XomnoAHelM crnaem. Pabouuii cnaw Tl pacnonaraetcss B MecTe, BblbpaHHOM Ans
KOHTpPONS TemnepaTtypbl, a CBOOOAHbIE KOHLUbl MOAKMIOYATCA K WU3MEPUTENBHOMY BXOA4y
KoHTponnepa. Ecnu nogkntoyeHne cBoboaHbIX KOHLIOB HEMOCPEACTBEHHO K KOHTakTaM TPM232M He
npeAcTaBnsieTcst BO3MOXHLIM (HanpumMep, 13-3a UX yAaneHHoCTU Apyr oT Apyra), To coeanHeHve TIM ¢
KOHTPOMNMEpPOM HeOob6XOAMMO BbIMOMHATL NPV MOMOLUM  KOMMEHCALMOHHBIX TEPMO3MNEKTPOAHBIX
npoeogoB unu kabenen, c obsi3aTenbHbIM  COOMIOAEHMEM  MOMSIPHOCTM  UX  BKITHOYEHUS.
HeobxoamMmocTb NpuMeHeHns Takux npoeodos obycnosrneHa Tem, 4To SAC Tepmonapbl 3aBUCUT He
TONbKO OT TemnepaTypbl paboyero crasi, HO Takke W OT TemnepaTypbl ee CBOOOAHbIX KOHLIOB,
BENIMYMHY KOTOPOW KOHTPONMPYEeT BCTPOEHHbIM B KOHTpornep Aatumk. MNpu aTOM ucnonb3oBaHue
TEepPMO3NEKTPOAHbIX kabener No3BonseT yBenuuuTb ANnHY NPOBOAHMKOB TEPMONapbl U «NepeHecTu»
ee cBobOoAHbIE KOHLbI K KneMMHuKy TPM232M.

BHumanue! [na paboTbl C KOHTpONNepoM MOryT ObiTb WCnonb3oBaHbl Tombko Tl ¢
N30MMPOBaHHBIMKW U He3adeMneHHbIMU paboyvmMy cnasiMu, Tak Kak oTpuuaTerbHble BbIBOAbI WX
CcBOOOAHbIX KOHLIOB 00BbeanHeHb Mexay cobor BHyTpn TPM232M.

3.3.4 AxkTuBHbIe NpeobGpa3oBaTenu

AKkTUBHble npeobpas3oBaTenn C BbIXOAHbIM — AHANoOroBbIM  CUTHANoOM MPUMMEHSIITCA B
COOTBETCTBUM C Ha3HayeHWeM fartyvka ANS U3MEPEHUst PasfnyHbIX u3nyeckmx napameTpoB. B
yacTHocTu, B kavectBe [N K3P. BbixogHbIMY cUrHanamu Takmx 4aTt4mMkoB MOryT ObiTb M3MeEHsIoLLeecst
No NNHENHOMY 3aKOHY HanpsikeHve, Moo TOK.

[MnTaHe aKTMBHBIX TOKOBbIX AATYMKOB OCYLUECTBINSAETCS OT BHELUHEro WM BCTPOEHHOro Groka
nutaxusa 24 +3 B.

[MopknioyeHne [aTUYMKOB C BbIXOAHBIM CUTHaNoOM B BuAe MocTosHHoro Hanpsbkenus (0...1,0 B)
MOXET OCYLLECTBNATLCA HEMOCPEeACTBEHHO K BXOAaM KOHTpOMnepa, a AaTyMKoB C BbIXOAHbBIM
CuUrHanoM B BUAE TOKA — TOMNbKO MOCME YCTaHOBKW LUYHTUPYHOLLEro pesuctopa CONpoTUMBIEHUEM
100 Om (norpewHocTb He 6onee 0,1 %). B kayecTBe lWyHTa pekoMeHOyeTCH WCMOoNb3oBaTb
BbICOKOCTAOUIbHbIE PE3UCTOPbl C MWHUMAIbHBIM 3HAYEHMEM TeMrepaTypHoro koadduumeHTa
conpoTuBneHusi, Hanpumep C2-29B.

BHumaHue! [Npu ncnonb3oBaHUM akTUBHbBIX 4ATYMKOB CrieayeT UMeTb B BUAY, YTO «MUHYCOBbLIEY
BbIBOAbI UX BbIXOAHbIX curHanoB B TPM232M obveanHeHbl mexay coboi. Kpome Toro, 3anpelieHa
nogaya HanpsbkeHusi, npesblwatowiero 1 B, Ha Bxog TPM232M, T.k. 3T0 MOXeT BbIBECTU npubop 13
cTpos.

BHumaHue! Heobxoauma BHMMATenbHOCTb MpPW  MOAKMIOYEHMM KO  BXxoaaMm  npubopa
YHUBEpCcarbHbIX TOKOBbIX BXOAHbIX curHanoB (0...5, 0...20, 4...20 mA), — T.k. npu obpbiBE B LENU
LUYHTVPYIOLLEro pe3ncTopa Ha Knemmax npubopa MoXeT NosBUTLCS CuUrHar, npesbiaowmn 1 B.
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3 YcTpowncTBo 1 paboTta npubopa

3.3.5 Pe3nctuBHbIE gaTyuKmn

[aTynkn pesncTMBHOrO TWNa MCnonb3yTca B HekoTopbix K3P B kauecTBe AaTymka noroXeHus.
B paTumkax 3TOr0 TuMMa B KayecTBe YyBCTBUTEMBLHOIO 3fEMEHTa WCMONb3yeTcs pe3ncTop
NnepeMeHHOro COMPOTUBIIEHUS], MOM3YHOK KOTOPOr0 MEXaHUYECKU CBSi3aH C Perynupytollen YacTtbo
MCMOSHUTENBbHOIO MexaH1U3ma.

Tarke OHM MOryT MOAKMOYATLCS K KOHTPOMMEepy B KauyecTBe 3MynsTopa pearbHbIX AaT4MKOB
TemnepaTypbl A5t opraHM3aLuy CTeHA0B UMW OTNaf0YHbIX MaKETOB.

KoHTponnep TPM232M cnocobeH obpabaTtbiBaTb CUrHanbl AaTYMKOB PE3UCTUBHOIO TuMa ABYX
BapuaHTOB UCNOMHEHNs — ¢ conpoTuareHnemM o 900 Om u go 2 kOm.

BHumaHue! [ns BbISIBNEHUSI curHana KOPOTKOTO 3aMblkaHUsi pes3ncTopa WnuM MpOBOAKY,
KOHTpoOnnep cuntaeT curHan Hiwke 40 OM KOPOTKUM 3aMblKaHUEM.

3.3.6 Pabora ¢ gaTyMKaMm pasnu4HbIX TUNOB

KoHTponnep MoxeT GbiTb UCMONb30BaH OAHOBPEMEHHO Ansi paboTbl C pasfMyHbIMU TURNamu
[aT4nKoB — TEPMOMETPAMK COMPOTUBMEHWS,, TepMonapamu u T.n. [pyu 3TOM HECYLLECTBEHHO, K
Kakomy u3 BXodoB KOHTponnepa 6yaeT noakmioyeH AaTyYMK TOTO UMM MHOTO TUMA, Tak Kak BCe BXOAbI
KOHTpONnnepa WAEHTUYHbI W yHMBepcasrbHbl. [locne MoakmnoYeHus AaTyuMkam MpUCBauBaoTCs
NopsiAKOBbIE HOMEPA TEX BXOLOB KOHTPOIepa, C KOTOpbIMU OHW coeanHeHbI (Bxoay 1 cooTBeTCcTBYET
patuuk Ne 1, Bxogy 2 — gatumnk Ne 2 u 1.4.). Ecnn ko Bxogy AaTumkv He noAKmntoyeHbl, Heo6Xxoaumo
yctaHoButb 3HadeHne «HET OATYUKA» B nporpammupyemom napameTtpe «Tun gatunka NeN»
(«FmaBHoe MeHto — KoHdpurypaums — AHanor. BXxoAbl»), onpeaensioLlem ero Tun (tabnuubl 2.2, 2.3).

BHumaHume! MNpu obpbiBe coeamHuTenbHbIX NpoBoaos (TC, TI, akTUBHBIX AaTYMKOB C BbIXOOAOM
4..20 MA) nnu kopoTkoM 3amblikaHun (TC, akTUBHbIX AaTYUKOB C BbiIxogoM 4..20 MA), ntobon nuHuu,
COEAVHSIIOLLIEN KOHTPONIEP C AATYMKOM, BMECTO U3MEPEHHOTO 3HayeHus1 ByaeT otobpaxarbesi Kog OLwmbKu
(cm. n. 7.2, Tabnmua 7.3).

B Tabrnmue 3.2 npencraBneHo pacnpeneneHne aHanoroBbix Bxogos anst TPM232M.

Ta6nuua 3.2 — HaszHayeHne aHanNoroBbIX BXOA40B

Homep OnucaHue MpumeyaHue
Bxoga
1 [atunk TemnepaTypbl pachuk ycTaBkM TemnepaTypbl B KOHTYpe OTOMMeHUs 1 Temnepatypbl
Hapy>XHoro Bo3gyxa obpaTtHon BOAbl MOXeT ObiTb 3adaH OTHOCUTENBHO TemnepaTypbl
2 [laTuuK TemnepaTypbi Hapy>XHOro BO3ayxa N1bo NpsiMoi BoAb!.
npsiMovi BoAbl
3 [aTtuuk TemnepaTypbl Mpubop crneguT 3a HaxoxaeHvem Temnepatypbl o6paTHON BOAbl B
obpaTHo BOAbl KOHTYp 1 | KOHType 1 B 3adaHHbIX OTHOCUTENbHO rpaduka npedenax U
BblpabaTbiBaeT COOTBETCTBYIOLUME KOMaHAbl, HarnpaefeHHble Ha
BO3BpalLLieH/e TeMnepaTypbl obpaTHOW BoAbl B 3adaHHble npeaensl, a
TaloKe MHOPMUPYET NOSb30BaTENs aBapUNHOWM cUrHanusaumen.
4 [aTtuuk TemnepaTypbl K atomy Bxogy nopknioyaeTcsi AaTyvK TemnepaTypbl nogayv B

nogayu B KoHType 1 koHType 1. [okasaHus 3TOro JaTyvka CpaBHUBAOTCS C 3aAaHHOW
rpacpukom «pacp TkoHT1»  ycTaBkoh nNnbo ¢ HUKCMPOBaAHHON
ycTaBkou «3agaHve TkoHT1» (ecnu «Kon-Bo Toyek KOHT.1» = 1), ©,
B 3aBMCMMOCTM OT 3TOro, BbipabaTbiBAETCS CUrHan yrnpasneHust
K3P koHTypa 1.

5 [atunk TemnepaTypbl Mpunbop cneauT 3a HaxoXxaeHNem TemnepaTypbl 06paTHON BOAbI B
obpaTHOl BOAbl KOHTYp 2 | KOHTYpe 2 B 323[aHHblX OTHOCUTENbHO rpadmka npeaenax u
BblpabaTbiBaeT COOTBETCTBYIOLLME KOMaHAbl, HanpaBreHHble Ha
BO3BpalleHne TemnepaTtypbl obpaTHOM Bogbl B 3adaHHble
npepensl, a TakKe WHMOPMUPYET Monb3oBaTeNsl aBapuNHON
cuUrHanusaumen.
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OkoH4YyaHue Tabnuubl 3.2

Homep

OnucaHue MpumeyaHue
BXoaa

6 [aTtuuk TemnepaTypbl K aTtomy Bxody nogknioyaetcs AaTYMK TemnepaTypbl nojaun B
nogaym B KOHType 2 KOHTYpe 2. lNokasaHusi 3Toro AaTyvka CpaBHUBAKOTCA C 3aJaHHOMN
rpacpukom «Mpacp TKOHT2»  ycTaBko NGO € HUKCUPOBAHHOM
yctaBkon «3agaHne TKoHT2»(ecnn «Kon-BO TOYeK KOHT.2» = 1), u,
B 3aBMCMMOCTU OT 3TOro, BblpabaTbiBaeTCs curHam yrnpasneHusi
K3P koHTypa 2.

7 [artynk naenexHus B [lononHuTenbHbIN 2-NO3VLMOHHBIA  perynsTop, paboTalowmin Bo
KOHTYpe 1 BCEX PEXMMAX, OTMNYHbIX OT «OcTaHoB KOHTYP 1». Mpu 3HadYeHun
Ha 7 aHanoroBom Bxofe (C y4eTOM napameTpoB CABWI/HAKIOH),
MeHblueM ycTaBku Poton 1, ©Oyger BkMoYeH BbIxog 5
KoHTponnepa (ecnu «Mcnonb3.KoHT.2» = HeT) nubosbixod 3 (4)
moaynsa MP1 (c yyeTtom ructepesnca Jensta Poton).

8 [aTtumk gaBneHus B [lononHuTenbHLIN 2-NO3ULMOHHBIM  perynsatop, paboTarowmin Bo
KOHTYpe 2 BCEX pexumax, OTnuuHbIX 0T «OCTaHOB KOHTYp2». [Mpu 3HadYeHun
Ha 8 aHanoroBom Bxofe (C y4eTOM napameTpoB CABWI/HAKIOH),
MeHbLUeM ycTaBku Poton 2, 6yaget BkntoveH Bbixod 5 (6) MP1 (c
yyeToM ructepesnca Hdenbta Poton). MoxeT GbiTb MCNONb30BaH,
ANs ynpaeneHus Hacocamu MoamuTku, ecnn «Vcnonb3. Hacockl
XBC» = HeT.

3.4 UudpoBon connbTp

3.41 Ons ocnabneHusi BRAUSIHUS BHELWHWX WMMYMbCHBIX MOMEX Ha 3KChnyaTauuoHHbIe
XapaKTepucTUKN KOHTponnepa B Mporpammy ero paboTbl BBeAeHa Uudposas dunbTpaums
pe3ynbTaToB M3MepeHuin. PunbTpaumsa OCYLLEeCTBSETCA HEe3aBWCMMO AN KaX4oro aHarorosoro
BXofa, 3agaetca napametpamu «MocT. dunbTpar u «Monoca dunbTpar. GunbTpaums nposoauTca
B AiBa aTana.

3.4.2 Ha nepBom 23tane ¢unbTpauumM K13 TeKyWUX W3MEPEHUn BXOAHbIX MapaMeTpoB
OTUNLTPOBLIBAIOTCSH 3HAYEHWS!, UMEIOLLME SIBHO BbIPAXEHHbIE «MpPOBasnbl» WM «BbIOGPOCHI». Ons
3TOr0 B KOHTPOISepe OCYLLECTBNAETCA HEMPEPbIBHOE BbIYVCIIEHUE Pa3HOCTU MeXAy pesynbTartamu
OBYX MOCNEAHUX M3MEPEHWI OJHOr0 M TOrO Xe BXOAHOrO MnapameTpa, BbIMOSIHEHHBIX B COCEOHUX
uMKnax onpoca, U CpaBHEHWe ee C 3afaHHbIM MpefenbHbIM OTKNOHeHWeM. Ecnu BbluvcneHHas
pasHOCTb MpeBbILLAET 3afaHHbIN Npefen, To pe3ynbTaT, MoMyyYeHHbI B MOCNeAHEM LUKIe onpoca,
CUNTaeTCs HEeAOCTOBEPHbIM, AanbHenwasi obpaboTka ero npuocTaHaBnMBaeTCd M MPOM3BOAUTCS
NnoBTOpHOe M3MepeHue. Ecnv HedoCTOBEpPHbIN pe3ynbTaT Obin BbI3BaH BO3AEWCTBMEM NOMEXW, TO
NOBTOPHOE M3MepeHNe NOATBEPAUT 3TOT haKT 1 NOXHOE 3Ha4YEeHVe aHHYNMPYeTCS.

Takon anroputm 06paboTkn pesynbTaToB M3MEPEHWI MO3BOMSET 3aluUTUTb KOHTponnep oT
BO3AENCTBUSA €AMHNYHBIX UMMYMbCHBIX M KOMMYTaLMOHHBIX NMOMEX, BO3HMKaIOLWMX Ha NPOM3BOACTBE
npu paboTe cnnoBoro 06opyaoBaHUS.

BenvunHa npegenbHOro OTKIMOHEHMS pe3ynbTaToB [ABYX COCEAHVX W3MepeHWn 3apjaeTcs
nonb3oBatenem B napametpe «Monoca dunbTpa{N}» (roe {N} — Homep Bxoga (1...8))
VMHAVBUAYanbHO ANS KaX4oro AaTyuka B eANHULEAX U3MEPSEMbIX MU (DU3NYECKNX BENNYMH.

B o6Lem cnyyae npu Bbibope «Monock! unbTpa» crneayeT UMEThb B BUAY, YTO YEM MeHbLUe ee
3afjaHHOe 3HayeHue, TeM nydlle NOMeXO3alLMLLEHHOCTb aHanoroBoro Bxoga, HO npu 3Tom (13-3a
BO3MOXHbIX MOBTOPHBbIX W3MEPEHWI) XyXe peakuusi KOHTponnepa Ha ObicTpoe dakTtuyeckoe
M3MEeHeHVe BXOAHOro napametpa. Bo n3bexaHne noBTOPHbIX M3MepeHun npu 3agaHum «[lomnochbl
punbTpa» crnegyeT pyKOBOACTBOBATHCS MaKCUMarbHOW CKOPOCTbIO W3MEHEHWUsI KOHTPONMPYEMOro
napamMeTpa, a TakKe pacCYMTaHHON MepUOAMYHOCTBLIO onpoca (MCXoAs M3 BPEMEHU onpoca OZHOro
aHarnoroBoro Bxofa, cM. Tabnuuy 2.1). Npn HeobxoaAMMOCTN AaHHBIV PUMLTP MOXET ObITb OTKITIOYEH
ycTaHoBKor B napameTpe «lMonoca punbTpay 3HaveHus «0».
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3 YcTpowncTBo 1 paboTta npubopa

3.4.3 Ha BTOpOoM 3Tane ¢unbTpauum OCYLIECTBMSAETCS CrraxuBaHve (gemndupoBaHve)
nonyyeHHolx (cm. n. 3.4.2) pe3ynbTaToB M3MEPEHWA B Cry4ae WX BO3MOXHOW OCTaTOYHOW
dnykTyaumm.

MepepatoyHas yHKUMS 3BEHA, OCYLLECTBRSIOLLEro npeobpasoBaHWe BXOAHOTO curHana Ha
3TOM 3Tane unbTPauMu, No CBOMM nNapameTpaM COOTBETCTBYeT WNbTPY HWU3KWMX Y4acTOT MepBoro
nopsifika ¢ NOCTOSIHHOW BPEMEHM T.

Mpn noctynnenun Ha BXOA Takoro uibTpa CKavykoobpPasHOro CUrHamna ero BbIXOAHOW CUrHan
Yepe3 BpeMmsi, paBHOe T, U3MEHWTCS Ha BenuyuHy 0,64 OT amnnuTyAbl CKadvka; Yepe3 Bpems,
paBHoe 2t, — Ha BenuuuHy 0,88; uepes Bpemsi, paBHoe 31, — Ha BenuuuHy 0,95 u T.4. no
3KCMOHEHLManbHOMy 3aKOHY.

«[MocTosiHHasa BpemeHu hunbTpa» T 3agaeTcst Nonb3oBaTenemM B CeKyHAax MHAMBMAYanbHO Ans
Ka)xJoro aHanoroBoro Bxofa npu yctaHoBke napametpa «Moct. ®unbtpa{N}». Mpu 3agaHum
napametpa «[ocT. omunbTpa» cnegyeT MMeTb B BUAY, YTO YBEMUYEHWE €ro 3HayeHus ynydwaet
NMoOMeX03aLLMLLEHHOCTb aHarnoroBbiX BXOAOB, HO OAHOBPEMEHHO YBenu4MBaeT ero MHepLMOHHOCTb.
Peakuusi koHTponnepa Ha GbICTpble N3MEHEHUSI BXOAHOWN BEMNWYMHBI 3aMeaNseTcs.

[Mpy HeobxoaMMOCTN AaHHBIN PUNbTP MOXET ObITb OTKIIOYEH YCTaHOBKOW B napameTpe «[llocT.
dunbTpa» 3HaveHus «0». BpemeHHble anarpammbl paboTbl LMdPOBbIX UNLTPOB NMPEeACTaBreHbl Ha
pucyHke 3.3.

Tham :
Tpar? | mmmogmm—=—===] L
< - JGNAHHOE JHAYEHNE
-4 “Monoca dunstpa”
a) KOHTpONWpYeMan Temnepatypa 1 B) BEMOYEH hUnsTp 1
Tm THSH
6) GUNLTPLI OTKAHEHB! t r) BRAYEHb GunbTps Nonoca dunsrpa” 1
1 “Mocr. dunerpa”

PucyHok 3.3 — BpemeHHble anarpaMmmbl paboTbl
uncdpoBbix PUNBLTPOB NOKazaHUMN AaTyMkKa

3.5 Koppekuus namepeHum

3.5.1 Ana ycTpaHeHus HayanbHOM MOrpeLHOCTU
npeobpa3oBaHnst BXOAHBLIX CUTHAMNOB M MOrpELLUHOCTEN, m: 7
BHOCWMBIX COEAMHUTENbHBIMU NPOBOAAMU, U3MEPEHHOe | es woppexum 7
npubopom 3HayeHne MOXeT OblTb OTKOPPEKTMPOBAHO B
COOTBETCTBUM c 3agaHHbIMK nonb3oBaTenem
KOPPEKTUPYIOLLIMMU NapameTpamm.

B npubope pOns Kaxgoro KkaHana M3MepeHust
npedycMOTpeHbl [Ba KOPPEKTUpYLWMX napameTpa, C
MOMOLLbIO  KOTOPbIX MOXHO OCYLLECTBRSTL CABUI U
M3MEHEHME HaKMoHa W3MepUTErNIbHOW XapaKTepuUCTUKM
patynka.  Koppekuusi  nokasaHui  OcylluecTBnsieTcs T s
HE3aBMCUMO  ANS  KaX4oro  KaHanma  KOHTpons e gmm @ 6 ?‘?‘; I;m,ogul
Temneparypbl. S {Rn @3 (Rrcws

OTKOPPEKTUPOBAHHbIE 3HAYEHWUST KOHTPOSIMPYEMbIX Tou
npnBopom TemnepaTyp BbIBOAATCS Ha UHAMKaTop npubopa PucyHok 3.4
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3 YcTpowncTBo 1 paboTta npubopa

1 UCMONb3YIOTCHA NPU OCYLLIECTBMNEHNUM yNpaBneHnsi cuctemamm otonnenns n MBC.

3.5.2 Koppekyusi «Clsua xapakmepucmuKu» CINYyXUT AN YCTPaHEHUs BIMSHWUS HayarnbHOW
MorpelHocT! NepBUYHOrO  npeobpasoBaTensi (Hanpumep, 3HaveHuss R, y TepmomeTpoB
COMPOTMBIEHUSI) U OCYLUECTBNSiETCA MNyTeM anrebpanyeckoro CyMMWPOBAHWUS  BbIMMCIEHHbIX
npuBopoM 3HAYEHWI C KOPPEKTUPYIOLLIMM 3HAYEHNEM & ANs AaHHOro AaTynka.

Koppektupytolee 3HadeHne 3agaetcsa nonb3oBaTtenem B napametpe «Casur Bx{N}», rae N —
HOMep Bxofa. 3HauyeHue 3aJaeTcs B TeX Xe eAuHMLaxX U3MepeHusi, YTo 1 namepsiemMbln uanyeckuni
napamertp.

[Mpumep caBura namepuTenbHOW XapakTepucTmkn rpadpnyeckn NnpeacTaBneH Ha pucyHke 3.4.

3.5.3 Koppekyusi «M3MeHeHuUe HaK/IOHa xapakmepucmuKu» UCNOoNb3yeTca Ans KoMneHcaumm
MorpeLHocTen cammux AaTYMKOB (Hampumep, MNpuv OTKMOHEHUW Yy TEPMOMETPOB COMPOTUBIIEHUS
napamMetTpa o OT CTaHOAPTHOTO 3HAYEeHWs) WM MOrpeLUHOCTEN, CBSA3aHHbIX C pas3bpocom
COMPOTMBIEHUIA LUYHTUPYIOLWUX pe3ucTtopoB (npu pabote ¢ npeobpasoBaTensiMv, BbIXOAHBIM
CUrHanoM KOTOPbIX SIBMSIETCA TOK) U OCYLLUECTBNSETCA MyTEM YMHOXEHWSI OTKOPPEKTMPOBaHHOW Mo
n. 3.6.2 M3MepeHHON BeNMYMHbI Ha NOMPaBOYHbLIN KO3UUMEHT B, 3HAYEHMe KOTOPOro 3ajaeTcs
nonb3oBartenem B napameTpe «Haknon Bx{N}», rae N — Homep Bxoaa.

3HayeHne B 3apjaeTca ANs KaxOgoro AatyMka B 6e3pasMepHbiX eauHuLax B AvanasoHe
0,900...1,100; nepen ycTaHOBKOW MOXET ObITb ornpeaeneHo no gpopmyne:

B = NdbakT / Mnam,

roe

MdpakT — pakTMyeckoe 3HaAYEHWE; KOHTPONMpyemoro T,°c

BXOOHOrO napameTpa; r /

Muam — nsamepeHHoe NpnGopoM 3HaueHue napameTpa. 100 /

Mpumep  M3MEHeHUs  HakMoHa  M3MEPUTENbHOW
XapaKkTepucTuku rpadomyecky npeactaBneH Ha pucyHke 3.5.

OnpepenuTb HEOBX0AMMOCTb BBEAEHUS MONPaBOYHOrO
koadppULMEHTa MOXHO, W3MEpPUB MakCUManbHOE UIu
6nm3koe K HeMy 3HaveHuWe napameTpa, r4e OTKIOHeHue
HakroHa  WM3MepWTeNibHOW  XapakTepucTukM  Haubonee
3ameTHo. P —

L
BHumanue! 3agaHve KOPPEKTUPYIOLUMX 3HAYeHWn, 0 B 4 w0 0 Tt

oTnMyatoLmxcs oT 3aBofckux yctaHosok (CaBur Bx{N} = &0 713 {Recu, OM)
000.0 n Haknon Bx{N} = 1.000), uameHsieT cTtaHAapTHble PucyHok 3.5
METpPOSIorMyeckne XapakTepuUCTUKM NpuGopa M [OSHKHO MPOWU3BOAUTLCSH TOMBbKO B TEXHUYECKU
060CHOBaHHbIX CryYasix KBanuuLMpOBaHHLIMU CrieLManucTamu.

| / © KOppeRLMeR

L/ T=Toou B

8 &8 g8 8
>N

3.5.4 nqa MacwmabupoeaHusi WwkKarnbli YHuUeepcasibHbIX damyukoe cnepyet
BOCNOJSIb30BaTbCA daopmynaMM, onpegenarwmmm KO3¢)CbI/ILlVIeHTbI MaCLIJTaGVIpOBaHVIH:
k: Ymax ~ Vimin
X X b=y =k x

“max ~ ““min ; max (31)’
roe
K — HaknoH COOTBETCTBYHOLLEro Aat4ynka, pacHeTHOe 3Ha4YeHne;

b — cABYr COOTBETCTBYIOLLIErO AaTyMKa, pacyeTHOe 3HaYEHUE;

Ymax — ’Kernaemoe 3HayeHve BepxHero AnanasoHa U3MepeHwsi Nocre MaclutabupoBaHms;

Ymin — KEMNaemoe 3HaueHne HWKHero AmanasoHa U3MepeHusi nocne MaclTabuposaHus;

Xmax — Y3MEpeHHOe npuBopoM 3HAYeHWe, COOTBETCTBYIOLIEE MaKCUMarnbHOMY BXOLHOMY
curHany;

Xmin— W3MepeHHoe npubopoM 3HauyeHue, COOTBETCTBYIOLLEE MUHUMANbHOMY BXOAHOMY
curHany.
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3 YcTpowncTBo 1 paboTta npubopa

Mpumep K aHanoroBomMy Bxogy 8 nmogknioyeH AaTyMK AaBMEHUS C TOKOBbIM BbIXOAOM 4...20 MA,
TakoWn, 3HavyeHuo Ha Bxode 4 MA COOTBETCTBYET AaBrieHue B KOHType oTonneHus, pasHoe 0 atm, a
3HayeHuo 20 MA cooTBeTcTBYeT 3HadeHne 10 atm. Heobxogumo oTobpaxaTtb Ha akpaHe npubopa
3HayeHve ¢ faTyvka B eamHuuax atmocdep.

B ykasaHHOM npumepe Xmin= 0; Xpnax = 100 (Npn nsmepeHun curHana oT yHMBepCasibHbIX

JaTYMKOB TOKa W  HamnpsbkeHUs MUHMMarnbHOMY CUrHarny COOTBETCTBYET 3HayeHue «0»,
makcumansHomy 100, nogpobHee cMm. Tabn. 2.2); Yiin = 0; Ymax = 10.

Mpu nogcTaHoBke 3HaYeHun B popmyny (3.1) MoryT GbiTb paccunTaHbl 3HAa4YEHUSI NAapaMeTPOB:
10-0 »

100-0 -5=10-0,1-100=0

Takum 06pa3oM, 3Ha4YEHNsI NapameTpoB CrieaytoLLme:

\\O6wee\CaBHaknAHBx\CaBur Bx 8 = 0
\\O6wwee\CasHaknAuBx\HaknoH Bx 8 = 0,1

3.6 OuckpeTHble BXoabl

[ns  KOHTpPOMs COCTOSHWS BHELUHEro 0OOpyAOBaHWUs, [AOMarHOCTMKM paboTocnocoBHOCTH
CUCTEMbI, @ TaKke MOAKIMYEHUS] BHELUHUX YCTPOWCTB YMpaBlieHWsl COCTOSIHUEM KOHTpoOInnepa
npegycMoTpeHbl BOCEMb AUCKpPeTHbIX BxopoB (C1...C8), npegHasHayeHHbIX AONs MOAKMOYEHWS
KOHTaKTHbIX 4aT4YMKOB TUMa «CyXOW KOHTaKT». B AaHHON moandumkaummn 3agencTBoBaHo 5 ANCKPETHbIX
Bxogos (C4...C8).

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

[ns kaxaoro AUCKPETHOrO BXOAa B 3aBMCMMOCTM OT TWMa MOAKIIOYEHHOro K HeMy AaTyuka
(HopMarbHO 3aMKHYThIV UM HOPMaribHO Pa3OMKHYTHIN) NONb30BaTENb 3a4aeT NOrMKy ero 06paboTku
B COOTBETCTBYIOLLEM pa3psae napameTtpa «Jloruka Auckp.Bx».

CurHansl dopMupytoTca B pesyrnbTate Nofayvn HanpskeHWs Ha COOTBETCTBYHOLLMNIA AUCKPETHbIN
BXOA.

C uenblo dunbTpaumMm OT NOMEX, a Tawke nodaBneHus Apebesra KOHTAKTOB B Moayne
OVCKPEeTHbIX BXOAOB KOHTponnepa peanu3oBaH napametp «lMocT.®.[lpe6KoHT», KOTOpbIV
onpeaensieT BpeMsi 3a4epXKKu NepekrntoveHnst UCKPETHOro BXOAa.

k=

]

Npumeyanue — lMapameTtpbl «Jloruka Ouckp.Bx». n «Moct.®.Ape6KoHT» BCTynawoT B cuny
nocre nepesarpysku npubopa.
B Tabnuue 3.3 npeacraeneHo cTaHaapTHOE pacnpenerneHne ANCKPeTHbIX Bxodos ans TPM232M.

Ta6bnuua 3.3 — HasHayeHMe ANCKPETHbIX BXOAOB

Home
P OnucaHue MpumeyaHue
BXoaa
1 Bxon gpatyuka naBneHus CnyxvT onsa onpeaenexHvs Hanuuust Boabl B cucteme XBC
MCXOOHOM BoAbI 1 nognuTki. Ecnu Ha aTom BxoAe NosIBNSETCS aBapyHbIN

curHan, To Hacocbl noanutkm n XBC BbikntovatoTcs (4o
CHATUA aBapuMHOro curHana). PerynupoBaHue B cucteme
npu 3TOM NPOJOKaETCs.

Bxon patuvka aBapum CnyxuT ans onpefeneHns NCNpaBHOCTU HACOCOB NMOAMUTKM
HacoCcoB NOAMUTKM KOHTYpa 1 KoHTypa 1, ecnu «Mcnonb3.koHT.2» = ga. Ecnu B cucteme
MCNonb3ylTCH HacoCbl MOANWUTKM M C MOMEHTa 3arnycka
2 Hacoca npowrsno Bpems, bonbllee tcTapT.Hac, U Ha 3TOM
BXO[€E MOSIBUNCA aBapuiiHbIA CUrHan Ha Bpemsi, Gonbluee
10 cek, TO KOHTponnep BOCMPUHMMAET 3TO Kak aBapuio
COOTBETCTBYIOLLIErO Hacoca.
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OKOHYaHue Tabnuubi 3.3

Homep OnucaHue MpumeyaHue
BXxoga
Bxoa patumkoB aBapum CnyxvT ans onpegeneHust uCNpaBHOCTU HacocoB. Ecnu B
HacocoB nognuTkn/ XBC cucTeMe  MCMonb3ylTcs Hacocbl noanuTku/XBC wn ¢
3 KOHTYypa 2 MOMEHTa 3afnycka Hacoca mpowrsno Bpems, O6onbluee
tctapTt.Hac, M Ha 3TOM BXOAe MOSBUIICHA aBapWMHbIN CUrHan
Ha Bpemsl, 6onbluee 10 cek, TO KOHTPoOnnep BOCNPUHNUMAET
3TO KaK aBapuio COOTBETCTBYHOLLEro Hacoca.
4 Bxoa aatuuka aBapun CnyxuT ana onpegeneHns NCNpaBHOCTU HacocoB. Ecnmn ¢
HacocoB KOHTypa 2 MOMEHTa 3anycka Hacoca npowrsno Bpems, O6onbluee
tcTapT.Hac, 1 Ha 3TOM BXOAE MOSABUIICA aBapUHbIA CUrHan
Ha Bpemsi, 6onbluee 10 cek, TO KOHTPOIep BOCNPUHUMAET
3TO KaK aBapuio COOTBETCTBYHOLLEro Hacoca.
5 Bxoa paatumka aBapum CnyxvT ans onpegeneHust uCNpaBHOCTN HacocoB. Ecnu ¢
HacocoB KoHTypa 1 MOMEHTa 3anycka Hacoca mpowsno Bpems, O6onbluee
tctapTt.Hac, M Ha 3TOM BXOAe MOSBUICHA aBapWHbIN CUrHan
Ha Bpemsi, 6onbluee 10 cek, TO KOHTPoOnnep BOCNPUHNUMAET
3TO KaK aBapuio COOTBETCTBYHOLLEro Hacoca.
6 KHonka BbIkIoY4eHns HaxaTtne aTon KHOMKM BbIKMIOYaeT namny asapun. [lpu
aBapuHOW cUrHanusaumm 3TOM cooblieHne o6 aBapuu Ha uHAMKaTope npubopa
COXpaHseTCcs 40 NCHE3HOBEHWSA aBapUNHON CUTyauum.
7 KHonka nepesoda B HOYHOW | HaxaTue 3TOM KHOMKM NEpeBOAUT KOHTYP OTOMNMEHUs B
PEXUM KOHTYypa OTOMNEeHUs! HOYHOW pexum 1 obpaTHo.
8 Boeikntovatens nepexopga B | lNpu BkntoyeHnn C8 npu ycnosum, yto TH>3.0 °C, npubop
nerto nepexoauT B neTHun pexum u3 «Harpes Otonn», «Houb
otonn», «O6patH.OTonn» W ocTaeTca TaMm, MOKa ecCTb
curHan Ha C8.

3.7 Perynsatopbl

Perynsitop — nporpaMmHbId MOAySb, OTBEYaloLWMii 3a MOAAEP)KaHUE BXOLHOW BEeSIMYUHbI Ha
3a[laHHOM YPOBHE, Ha3bIBaEMOM YCTaBKOWA.

PerynsiTop cpaBHMBaeT 3HayeHue, NpuLLeLLee ¢ BXoAa, C YCTaBKOW U BbipabaTbiBaeT BbIXOAHOM
CUrHan, HanpaBneHHbIW Ha YMEHbLUEHUE UX PacCornacoBaHusl.

B koHTponnepe TPM232M ecTb HeCKONbKO perynstopoB, NMapameTpbl KOTOPbIX 3afaloTca B
COOTBETCTBYIOLLUMX BETBAX MPU KOH(UIypUpoBaHUM, NGO MX 3HAYEeHUs] YCTaHOBMEHbl Ha 3aBoge-
N3roToBUTENE, N UX UBMEHEHWE HE [OMYCKAeTCs:

1 «Kontyp 1\Peryn.TkoHT1». Wcnonbsyetcs T[WNA-perynsTtop, ynpaenswowui  K3P
TennoobmeHHuka koHTypa Ne1 B pexumax «HarpeB koHT.1», «Houb KOHT.1», «OBpaTH.KOHT.1», a
TakkKe B HEKOTOPbIX Crnyyasx B pexumax «Asap.[aTty.koHT.1» n «ABap.Hacoc.koHT.1» (nogpobHee —
CM. OfucaHwe COOTBETCTBYKLUMX pexumoB). 3agatotcs 3 koadpduumeHta MU, onpegensioiue,
COOTBETCTBEHHO, €ro MPOMOPLMOHanNbHYI, WHTErpanbHyl, U OTHOWeHWe aAuddepeHumanbHOW K
nHTerpansHon coctasnsowmx: Kp(nponopu), Ti(uHterpan), Td. Koadbduumentsl MN[-perynaropa
MOryT ObITb aBTOMaTW4eCcKu onpefenieHbl B Mpolecce aBTOHACTPoWku B pexume «AHP KOHT.1».
Boixop — K3P (3agBwkka, 3-no3numoHHbIi M) ¢ aHanorosbiM Nnbo AUCKPETHBIM yNpaBrieHneM.

2 «KoHTyp 2\Peryn.TKOHT.2». AHanornyHo «KoHTyp 1/ Peryn.Tk1».

3 Hacocbl nognutku. B koHTponnepe TPM232 peanu3oBaHa (yHKLUMSA JOMMBA TENSIOHOCUTENS
B KOHTYp, NO3BONSOWas nopdepXvBaTb [OaBfieHWe B KOHType Mpu MNOTepsAx TenroHOoCUTens
(npoTeyku, CnvB TENNIOHOCUTENS KOHEYHbIM MOSb30BaTeNem 1 T.4.).

[Ons atoro B cucTeMe C OAHUM KOHTYPOM  MCMONb3yeTCs 2-MO3ULIMOHHBIV  perynsaTop,
BKITOMaKOLWMIA Hacoc noanuTku (Bbixod 5 TPM232) npu 3Ha4eHnn AaBNeHWsl B KOHTYpe MEHbLLEM, YeM
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KoHTyp 1\PKOHTYp1 1 BbiknioyaloLwweM npu 3HavyeHUn AaeneHus Gonbluem, Yem P koHTyp 1 nntoc
HOenbta P KOHT.1. ®YHKUMA aKTMBM3MPYETCH BO BCEX PEXMMax KOHTypa OTOMMEHWs, Kpome
«OcTaHOB KOHTYpP1» Npu ycnosuu, 4To NOAKNIOYEH aHANOroBbIN AATUYMK AaBNEeHUs (YCTaHOBMEH TUM
Bxoaa 7!= «<HET JATUNKA).

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

- Oons KoHTypa 1 - uCrnonb3yeTcsi 2-MO3VLUMOHHBIA PErynsaTop, BKIOYAKLWMA NpU 3HAYEHWUN
AaBneHns B KOHType MeHbluem, yem KoHTyp 1\PkoHTyp1 Hacoc mognutkm 1 (Bbixog 3 MP1) n
BbIKITIOYAIOLWEM NpW 3HaYeHUn aasneHns bonbluiem, yem cymma P koHTyp 1 v AlenbTa P koHT.1. [pu
NMOBTOPHOM CHWDKEHUM [OaBMEHWs — BKIYaeTca Hacoc noamutkm 2 (Beixod 4 MP1). ®PyHkums
aKTUBU3MPYETCS BO BCEX PEXUMAax KOHTypa oTornneHusi, kpome «OcTaHOB KOHTYp1» npu ycrnosuw,
4YTO NOAKIOYEH aHanoroBbI AaTyYMK AaBrneHus (ycTaHoBneH tun Bxoda 7!= «HET OATUUKAY).

- ana koHtypa 2 (npy WUcn.Hac.XBC = HeT) - ucnonb3yeTcs 2-MO3ULMOHHBIA Perynsrop,
BKITIOYaIOLWMA NP 3HAYEHUN AaBfeHUss B KOHType MeHblueM, 4Yem KoHTyp 2\PKOHTYp2 Hacoc
nognutkn 1 (Bbixod 5 MP1) u BbiknovatollemM Npy 3HadeHUn AaBnexus GonblieMm, Yyem cymma P
KOHTYp 2 1 [lenbTa P KOHT.2. [py NOBTOPHOM CHWKEHMMN AABIEHMS — BKITFOYAETCS HAcOC NoAnuTKY 2
(Bbixop 6 MP1). ®yHKUMSI aKTMBU3MPYETCSH BO BCEX PEXUMAX KOHTypa OTOMNMeHus:, kpome «OcTaHOB
KOHTYP2» MpW YCNOBWM, YTO NOAKMIOYEH aHANOroBbI AaTYUK AaBneHus (yCTaHOBMEH Tun Bxoda 8!=
«HET OATYUYNKAY).

Mpumeyanne — [na Bcex [MV[-perynatopoB yCTaHOBMEH rMCTEPE3NC BXOLHOrO curHana
perynsitopa, KOTOpbIA NPOSIBNSETCH B TOM, YTO PErynsitop W3MEeHsieT BbIXOAHOW CWUrHam TOMbKO B
cryyae, Korga paccorracoBaHne U3MepeHHON BenuunHbl U ycTaeku npesbiwaet 0,5 rpagyca.

3.8 BbIxoaHble ycTpoucTBa

BbixoaHble ycTpolicTBa NpedHasHayveHbl Ans nepefayy BbIXOLHOMO ynpasnsiowero curHana Ha
UCMONHUTENbHbIE MEXaHU3MbI.

KoHTponnep obnagaet 6 BY (cm. Tabnuuy 2.4). BY moryT 6biTb ABYX TWUMOB: AWUCKPETHbIE U
aHanorosble. TUMbl BbIXOAHLIX YCTPOWCTB ONpeaensioTcs Ha CTaaumn 3akasa npuéopa.

Cxembl nogkntodeHusi BY npueeaeHsl B MNpunoxexun b.

BHumanme! BHe 3aBucumocTn oT Tuna, noboe BbLIXOAHOE YCTPOWCTBO ranbBaHWUYECKM
M30MNMPOBaHO OT U3MEepUTENbHOro Grioka (3a UCKMYeEHUEM Bbixoda T).

OuckpetHoe BY — anektpomarHuTHOe pene, TpaH3WCTOpHas onTonapa, ONTOCMMMUCTOP —
ncnonb3yeTcst Anst ynpaBrneHus (BKMIOYEHUS/BBIKIIOYEHUS) Harpy3kon nmbo HenocpeacTBeHHo, Nnbo
Yepe3 Oonee MoLUHble YNpaBrsioOLME 3MEMeHTbl, Takue kak nyckaTtenu, TBepAoTernbHble pere,
TUPWUCTOPbI NN CUMUCTOPBI.

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

TpaH3ucTopHaa ontonapa (Bbixop K) npumeHsieTcs, kak npaBuno, ANS YynpaBneHus
HM3KOBOINbTHLIM pene (He 6onee 60 B npu Toke He 6onee 400 MA). Bo nsbexaHue Bbixoga U3 cTpos
TpaH3ucTopa Wu3-3a OOonbLOro TOKa CaMOWMHAYKUMM napannenbHo OoOMOTKe BHELUHero pere
Heobxoaumo ycTaHasnmeaTtb avog VD1 (cm. pucyHok B.9).

TpaH3ucTopHbI Kntod (Bbixop T) npegHa3HaveH ANA NPSMOro MOAKMOYeHWs K npubopy B
KayecTBe Harpysku TBepAOTenbHOro pere (BbIXOAHOE HanpshkeHne oT 4 Ao 6 B, NoCTOSHHBIN TOK He
bonee 25 mA) (cM. pucyHok B.12).

BHumanue! MakcumanbHas AnvHa coeauHUTenbHOro kabens mexay npubopom ¢ Bbixogom T u
TBEpAOTENbHbLIM Pene He AoSMKHa npeBbiaTth 3 M.

OnTtocumucTtop (Bbixoa C) nMeeT BHYTPEHHIO CXeMy nepexofa Yepe3 HoMb U BKIYaeTcs B
Lenb ynpaBreHns MOLLHOTO CUMUCTOPa UK Napbl BCTPEYHO-NapansensHo BKMOYEHHbIX TUPUCTOPOB
yepe3 orpaHudvBaowmin peauctop R1 (cm. pucyHkn B.10, B.11). BenuunHa conpotuBneHus
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peavcTopa onpefensieT TOK ynpaBneHns cumuctopa. HarpyaouHasi cnocobHOCTb BbIXOoAa — TOK He
6onee 50 MA npu nepeMeHHOM HanpsixeHun He 6onee 250 B.

[nsa npegoTepalleHns Npobos TUPUCTOPOB M3-3a BbICOKOBOMbTHLIX CKAYKOB HaNPSHKEHUS B CETU
K MX BblBO4aM pekoMeHayeTcsi nogknoyatb punbtpytowyto RC uyenoyky (R2C1).

OuckpeTHoe BY («P», «K», «C», «T») umeeT ABa MIHOBEHHbIX COCTOSIHUS: «BKIT.» U «BbIKI.».

AnanoroBoe BY npefcraBnsieT coboi Lmdpo-aHanorosblii npeobpasoBaTternb, NO3BONSAIOWMIA
hopMUpoBaTb aHaNoroBblVi CUrHan NOCTOSIHHOTO TOKAa UMW HaNpPsHKEHUs.

®dopmupoBaTenb TOKOBOro CUrHana ]
(Bbixogq W) npeobpa3yeTr Ha akTUBHOM 3
Harpyske RH 3HauyeHMe Ha BbiIXxoge B gg Buixon X-1 -U,
TOKOBbI curHan  4...20 MA (CM. pUCYHOK * — Boxop X-2 |—{—1+—{—1+——+U,
3.6). Rop  Pn
BY nutaeTtcs OT BHeLHero nubo BCTPOEHHOrO
MCTOYHMKA MUTaHWSA NMOCTOSIHHOTO PucyHok 3.6

Conpotvierienve Harpysku RH 3aBucut ot Ry, Omj
HanpsPKEeHNs1 UCTOYHMKA NuTaHus Un n BeiGnpaetcs 1000
13 rpacpuka (cm. pucyHok 3.7). B Tom cnyyae, ecnm 900
Ons M3MEepeHUsi TOKOBOTO CUrHana Wcronb3yeTcst 800
M3MepUTENbHBIA LWYHT RV 1 ero HomuHan MeHblue 700
HeobxoaMMoro COMPOTUBINEHMSI HarpysKku, 600
ucrnonb3yetcsl  406aBOYHbIN  OrpaHUYMBAKOLLMIA 500
peauctop  Rorp,  COMpOTMBNEHWE  KOTOPOro 400
BbIYMCIIAETCS U3 COOTHOLLIEHUST: 300

Rorp =RH—-Rwu 200

Tunosble cooTHowweHns:: Un = 12 B, R =Ru = 100

100 Om; Un = 24 B, RH = 700 Om (R = 100 Om, 0 m 20 30 Un, B

Rorp = 620 Om).
PucyHok 3.7 — Npadmk 3aBucumoctn RH (Un)
BHumaHue!
1 HanpspkeHne nctouHvka nutanust LLAM He gorkHo 6biTe Gonee 30 B.
2 [onyckaeTcsi npyMeHeHne pe3ncTopa C BEMUYMHON CONMPOTUBIEHNS, OTINIMYAIOLLECS OT
paccumTaHHomn He 6onee Yem Ha + 10%.

dopMupoBaTenb cuUrHana HanpsbkeHus (Bbixod Y) npeobpasyeT 3HayeHWe Ha BbIXode B curHar
HanpspkeHusi 0...10 B. ConpotvBneHve Harpyskv RH, nogkrtodaemoit k LIAIM, formkHo GbiTb He MeHee 2 kKOM.
BbIxogp! «Y» NUTalOTCA OT BCTPOEHHOMO UCTOYHMKA MUTAHWUS U BCE raribBaHUYECKN CBS3aHb! Meay cobon n
CO BCTPOEHHbIM UCTOHMHWKOM MTaHus 24B (pucyHok B.14).

Ananorosoe BY B TPM232M- MoXeT OblITb UCMONL30BaHO Ans YNpaBreHyst 3aABWKKamMy C aHaroroBbIM
yrnpaBneHVeM.

BHumaHue! [Mpu HEOOXOOMMOCTU CyXeHUsl Auana3oHa BbIXOOHOTO CurHana npy NoaKoHeHWm
33[BWKKM C aHanoroBbiM YNpaBreHVeM, CreayeT 3aaaTh 3HayeHust napametpoB «Rmin K3P otonn» u
«Rmax K3P otonn — ans K3P LIO n «Rmin K3P MBCx» 1 «Rmax K3P MBC» — ansa K3P MBC.

AHanorosoe ynpaeneHve OCyLLECTBIISIETCA MO NPSIMO-MPONOPLMOHarbHOMY 3akoHy (T.e. 4 MA nnn 0 B
COOTBETCTBYET BbIXOAHOMY curHany «0», a 20 MA unu 10 B cooTBeTCTBYET BbIXOQHOMY CUrHany «1»).

MapameTp «Be3on.coct.{N}» onpegensier cocTtosiHue cooTBeTcTBYloWero BY, korga ocHoBHas
nporpamma He ¢hyHKUMOHMPYET (3arpy3ka npubopa, «3aBucaHue» 1 T.4.). Vicnonbayetcs ans nogaepxaHus
onpeferneHHoro ypoBHs curHana Ha BY B aBapuiiHoM pexxume koHTponnepa. 3aaaetcs B AOMAX eauHULbI C
TouHocThio 0,001. Micnonb3yeTcs Kak Ans aHanorosbIX, Tak U Ans AUCKPETHbIX BY.

B tabnvue 3.4 npeacraeneHo ctaHaaptHoe Ans TPM232M pacnpeaeneHue BoIXOA0B.
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Ta6nuua 3.4 — HasHayeHue BbIXOOOB

Homep OnucaHue MpumeyaHue
BbiXoAa
01 Hacoc 1 koHTyp 1 Bbixog ynpaBneHuss Hacocom 1 koHTypa 1. Mpun
UCMOMb30BaHMN TOMbKO OOHOrO Hacoca B KOHType 1 ero
Heobx0aMMO NoAKMNYaTh MMEHHO K 3ToMy BY.

02 Hacoc 2 koHTyp 1 Bbixoa ynpasnexus Hacocom 2 KoHTypa 1.

03 Bbixog oTkpbiTUsi K3P a) Ecnm Tun BbIXOOA 2 — [OUCKPETHbIA, TO ero
KoHTypa 1/Bbixog (byHKUMOHaNbHOEe  HasHayeHWe — nogaya curHana
aHanoroBoro ynpasneHus oTKpbITUA Ha K3P koHT.1. B aTtom cnyyae koHTponnep
KOHTYypa 1 BblAAET CUrHan Ha [aHHblA BbIXO4 AN OCYLUECTBIEHUS

nepemelleHns knanaHa K3P B CTOPOHY OTKpbITUS.

6) Ecnu Tun BbixO4a 2 — aHanoroBblil, TO BbIXOA
ucronb3yeTcs AnA aHanoroBoro ynpaeneHus K3P, a
BbIxo4 4 He ucnonb3dyeTcs. B atom cnyyae koHTponnep
BblJAaET  aHanoroBbli  CWUrHamn, YpOBEHb  KOTOPOro
COOTBETCTBYET HEOOXOAUMOMY YPOBHIO Harpesa.

04 Bbixog  3akpbITus K3P | a) Ecnu Tvn BbIxoga 2 — AUCKPETHbIN, TO PYHKLUMOHANbHOE

KOHTYpa 1 Ha3HaveHne JaHHOro BbIxofa — nofjava curHana 3akpbiTus
Ha K3P koHT.1. B 3TOoM cny4yae KOHTponnep BblgaeT
CUrHanm Ha [aHHbll  BbIXOA4 AN OCYLUECTBIEHUS
nepemeLleHus knanaHa K3P B CTOPOHY 3aKkpbITus.
6) Ecnn Tvn BbIXOg4a 2 — aHanoroBblil, TO BbIXOO He
ucnornb3yeTcs.

05 1.Ecnn Ucn.koHTyp2 = HeT, | Bbixog [OBYXMO3WLMOHHOIO perynatopa, ynpaBnsioLlero
To — Bbixog ynpaBneHusi | HacCOCOM MOANWUTKU. YcCTaBka perynsatopa 3ajaetcs B
HaCcoCOM MOAMNUTKU napametpe «KoHTyp 1\PkoHTYyp1», rucTepeauc — B

«denbta P KOHT.1». Perynatop d¢yHKUMOHMPYET B
pexumax, OTNNYHbIX OT «OCTaHOB KOHTYP 1».
2.Ecnn WUcn.koHTyp2 = pa, | a) Ecnu Tun Bbixoga 5 — ANCKPETHBIN, TO YHKLMOHANbHOe
To — Bbixog oTkpbiTna K3P | HasHaueHwe gaHHOro Bbixoga — nogava curHana OTKpbITUS
KOHTYp 2/Bbixop, | Ha K3P «koHT.2. B atom cnyyae KoHTponnep BbigaeT
aHaroroBoro ynpaBMeHWs | CUrHam Ha [OaHHbliA  BbIXO4 Ans  OCYLLECTBMEHMS
K3P koHT.2 nepemetleHns knanaHa K3P B CTOPOHY OTKpbITUSI.
6) Ecnu Tun Bbixoga 5 — aHanoroBbli, TO BbIXOA
ucrionb3yetcsa Ana aHanorosoro ynpaerneHuss K3P, a
BbIxo4 6 He mcrnonb3yetcs. B atom cnydae KoHTponnep
BblJ@aeT  aHanoroBbll  CUrHar, YpOBEHb  KOTOPOro
COOTBETCTBYET HEOOXOAUMOMY YPOBHIO Harpesa

06 1.Ecnn Ucn.koHTyp2 = HeT, | lNpy BO3HMKHOBEHWUWN aBapuii B KOHTYpe Ha AaHHbIV BbIXOA
To - ABapwuiiHasi namna | Bbigaetcss norudeckas «1». CwurHan cbpacbiBaeTcst
KOHTYpa 1 aBTOMaTWM4eCKN MpW MCHE3HOBEHWM MPWUYMHBI aBapwuv, a

TaKKe MOXeET BblTb COPOLUEH BPYYHYH.
2.Ecnn Wcn.koHTyp2 = pa, | a) Ecnu Tun Bbixoga 5 — ANCKPETHBIN, TO PYHKLUMOHANbHOe
To — Bbixog 3akpbiTnsa K3P | HasHaueHwe gaHHOro Bbixoga — nogava curHana 3akpbiTvs
KOHTYypa 2 Ha K3P koHT.2. B aTom crniyyae KOHTponnep Bblgaet
CUrHam Ha [aHHbll  BbIXOA4 ANl OCYLUECTBIEHUS
nepemeLleHns knanaHa K3P KOHT.2 B CTOPOHY 3aKpbITus.
6) Ecnu Tvn Bbixoga 5 — aHanoroBblil, TO BbIXOA HE
ucronb3yeTcst
MP1-1 Hacoc 1 koHTyp 2 Bbixog ynpaBneHuss Hacocom 1 KoHTypa 2. Mpu

UCMOSb30BaHMN TONIbKO OAHOrO Hacoca B KOHType 2 ero
Heobx0aMMO NoAKMNYaTh MMEHHO K 3ToMy BY.
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OKoHuYaHue Tabnuubi 3.4

Homep

BbIX04a OnucaHue MpumeyaHue

MP1-2 Hacoc 2 koHTyp 2 Bbixog ynpaBneHusi Hacocom 2 koHTypa 2.

MP1-3 Hacoc nognutku 1 koHTyp 1 | Cm.n. 3.7 (PerynaTtopbl/ Hacockl noanutku)

MP1-4 | Hacoc nognutku 2 KoHTyp 1

MP1-5 1.Ecnu Ucn.Hac.XBC = HeT | Cm.n. 3.7 (Perynatopbl/ Hacockl nognutku)
- Hacoc nognutkun 1 KOHTYp
2

2.Ecnm Wcn.Hac.XBC = pa | Beixog  ynmpaenenwms Hacocom 1 XBC. Mpwu
— Hacoc 1 XBC MCMONb30BaHMM TOMbKO OAHOro Hacoca XBC ero
Heobx04MMO MoAKMNYaTh MMEHHO K 3Tomy BY.

MP1-6 1.Ecnu Ucn.Hac.XBC = HeT | Cm.n. 3.7 (Perynatopbl/ Hacockl nognutku)
- Hacoc nognutkun 2 KoHTYp
2

2.Ecnn Wcn.Hac.XBC = pa | Hacoc 2 XBC.
— Hacoc 2 XBC

MP1-7 | ABapuiiHaa namna koHTypa | [lpyv BO3HMKHOBEHWUWN aBapwuii B KOHTYpe Ha AaHHbIA BbIXOA
BblaaeTcs norvdeckas «1». CwurHan cbpacbiBaeTcst

MP1-8 | ABapuiiHasi namna KOHTypa | aBTOMaTU4YecKu Npu WUCYE3HOBEHWUWU MPUYMHBLI aBapuu, a
2 TaKKe MOXeT ObITb COPOLLEH BPYYHYHO.

3.9 YnpaBneHue ABYyXno3uumoHHbIM UM

2-X NO3ULMOHHBIN AUCKpeTHbIN MIM nMeeT ABa MOMOXEHUS:: «BKM.» U «BbIKN.». [na ynpaBneHus
Takum VIM ncnonb3yeTcs ogHO AvckpeTHoe BY (pene, kntody, cummcTop).
Mpwu ucnonb3oBaHUMM OAHOrO AUCKPETHOro BY oHo ByaeT nnbo BkNoYEHO, NGO BIKMHOYEHO.

3.10 YnpaBneHue Tpexno3mumoHHbIMm UM

Mpubop TPM232M ynpaBnsieT TPeXno3uLMOHHBIM UCMONMHUTENBHBIM MEXaHVU3MOM (3a4BUXKON)
Npy NMOMOLLY CUrHANOB TPEX TUMOB: «BOoMbLUE», KMEHbLLE», KCTOM».

Cxembl nogkntoveHnsa UM k BY npubopa npeactaeneHbl B MNpunoxenun b. TPM232M moxeT
ynpaBnsTb  TPEXMO3ULUMOHHbIM ~ VIM,  MonoxeHue KOTOPOro  BblMUCASIETCS  NpUGOpPOM Mo
MaTemaTtuyeckon Mogenu. [na Toro, 4ToObl MaTemaTMdeckass Moaenb Gonee  GnuM3ko
COOTBETCTBOBanNa peanbHOCTW, HEOOXOAMMO Kak MOXHO TOYHee 3ajaTb napameTpbl peansHoro M
(n. 6.13.2.3):

- nonHoe Bpems xoaa MM;

—  Bpewms BblOOpKM NiodTa;

—  MuHumanbHoe Bpems MYCK/OCTAHOB;

—  30Ha HEYYBCTBUTENbHOCTMU.

MpuGop No 3TUM [aHHbIM BbIYUCIISET TEKyllee MONOKEHNe 3afBWKKM B 1OON MOMEHT
BpPEMEHMW.

Mpn wucnonb3osaHun [AlN3  koHTponnep ynpaBnseT 3adBWKKOM C  MCMOMb30BaHWEM
MaTemMaTU4eckon Moaenu, CUHXPOHU3NPYS TEKyLLee MOroXeHne OT AaT4mKa MOMNoXKeHMs.

MpumeyaHne — HeTo4yHOE COOTBETCTBME MaTeMaTUYECKOW MOAENN W peanbHOW 3afBUKKW,
MOXET MPUBECTU K HAaKOMIEHWUIO paccornacoBaHusl. B pesynbrate 3Toro B KpanlHUX MOMOXEHUSIX
MOXeT ObITb MOAaH CuUrHam Ha OTKPbITUE WNW Ha 3akKpblTve, Korga peanbHas 3aBuXkKa Yxe
NMOHOCTBI0 OTKPbITa MNN 3aKkpbiTa. TO MOXET MOBreYb 3a CO6OM MOMOMKY 060pyAOBaHNUs, NO3TOMY
He [omnycKaeTcsl UCMoNb30BaHWE 3aaBuKek 6e3 KOHUEBbIX BblknovaTenen. CneayeT yuntbiBaTb, YTO
ynpaBrieHne 3afBWKKON 6e3 faTymka MonoXeHWs MeHee TOYHO U NPUBOAUT K HaKOMMEeHWo OLLINOKK.
3apaBaTtb napamMeTpbl MaTeMaTUYeckon MOAENV 3afBWKKM 0b6si3aTenbHO Aaxe Npu UCNonb3oBaHUM
[artymka nosioxKeHus.
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3.11 YnpaBneHue Hacocamu

1  Jloruka ynpaBneHus Hacocamu crnegyoLlas:

2 Hacocbl 1 1 2 KOHTYPOB BKMKOYaKTCS NnonepeMeHHo, Ha Bpemsi t pab.Hac.KoHT.1 (CyTku) u t
pab.Hac.KOHT.2, COOTBETCTBEHHO. [lepeknoyeHne ¢ 0QHOro Hacoca Ha ApYrov NpoucxoamT
C y4yeTOM BpeMeHu t emn (cek.).

3 [pw aBapum ogHOro M3 HACOCOB €ro nocrneaytllee BkIYeHe BNokUpyeTcs, BKIYaeTcs
TONBbKO DYHKLMOHUPYIOLLINIA.

4  KpuTepun aBapuu Hacoca cregylolme: ecnm C MOMEHTa BKIOYEHUs MpPOLUSIo Bpems,
bonbluee t crapT.Hac (cek.), U B TeveHne 10 ceKkyHO Moapsif OTCYTCTBYET CUrHam Ha
COOTBETCTBYIOLLLEM [AUCKPETHOM BXO4e, TO KOHTPOMnep CYWTaeT HacoC aBapUHbIM.
BxogHom curHan OT AMCKpeTHOro patyvka pgasrneHuss obpabaTtbiBaeTcs creayolmm
obpa3zom: nornyeckunn «0» — ecTb AaBneHve (Hacoc paboTtaeT), 1 — HeT AaBneHus (Hacoc
He paboTaer).

5 T[pu aBapun Bcex WCMONb3yeMbIX HACOCOB KOHTPOMSep nepexoauT B PexuMm «aBapusi
HacocoBY, rAe BbIKMoYaeT Hacockl 1 1 2.

6  ABapus HacocoB cbpacbiBaeTcs Mo nepes3arpy3ke 1 Mo HaxaTui + .

7 B KoHTponnepe peannsoBaHa AONOMNHWUTENbHas YHKLUMA NEPUOANYECKOrO BKITIOYEHNS BCEX
HaCcoCOB B NeTHUW nepuofd BpeMeHu. Bpems, Ha koTopoe BkoYaTest (B MUHYTax) Hacochl,
3agaetca B napametpe «Jleto Hac.Bp», lNepuop BkmouveHuss (B OHAX) 3agaetcs B
napameTtpe «Jleto Hac.lep.» Hacocbl BkntoyatoTcs no ovepeaun. CHavana Ha 3agaHHoe
BpeMsi Hacoc 1, NOTOM Ha 3TO e BpeMsi Hacoc 2.

8  Jloruka ynpaBneHus Hacocamu XBC (npu Wcn.Hac.XBC = ga) aHanorn4Ha noruke pabotbl
LIMPKYALIMOHHBIX HACOCOB KOHTYPOB. Bpemsi paboTkl Hacocos - t pab.Hac.XBC.

3.12 UHTepdeinc cBA3N

B npubope TPM232M yctaHoBneHbl Moaynu nHtepdeiicos RS-485 n RS-232 ans opraHusauum
paboTbl npubopa Mo cTaHAapTHbIM npotokonam OBEH, nu6o ModBus, npegocTtasnsowmm
nosb30BaTenNto BO3MOXHOCTb!

—  nporpammupoBaTb MpuBOp C MNEepcoHanbHOrO KOMMbIOTEPa C MOMOLLLI NpOrpammbl

KOHurypartopa;

—  CuMTbIBaTb M3MepseMble BENnYMHbI 13 npubopa B KOMMNbOTEP;

—  TMpaxupoBaTb KOH(Urypaumio U3 ogHOro npubopa B OAUH U HECKOMNBbKO APYrUX.

Yepea noptel RS-485 u RS-232 Bo3MoxHa nepejava 3HAYeHWN KOHMUIypaLMOHHbIX
napameTpoB, ONpoc 1 AncneTyepnaaLmns onepaTuBHbIX NapaMeTpos.

Mpu pabote koHTponnepa 4yepe3 nopT RS-232 Ha MK gns obmeHa AaHHbIMU OOMKHbI ObITb
3afaHbl CeTeBble HaCTPOWMKW, COOTBETCTBYIOLIME 3aBOACKAM YCTAHOBKAaM CeTEeBbIX HacTpoek
KOHTponnepa:

—  CkopocTb: 115200 6uT/c;

—  [OnuHa cnosa faHHbIX: 8 6uT;

—  KoHTponb 4eTHOCTU: OTCYTCTBYET;

—  Appec: 16.

CeteBble HacTpoiiku nopta RS-485 3apatotcsi nonb3oBatenem B aepeBe KoHdurypauusi \
HacTtp.RS-485.

3.13 UHTepdeinc cBAasm ¢ npuéopom MP1

Mopynb paclimpeHus BbIXOAHbBIX YCTPOWCTB MpefAHasHavyeH AN YBENUYEHWs KonuyecTBa
BbIXOAHBIX YCTPOWCTB npubopa TPM232M.

Cxema nogknoveHuss mogyns MP1 k npubopy TPM232M npeactasneHa B [NpunoxeHun B.
Wcnonb3osaHnne MP1 onpegeneHo 3awmTton mogudukaumen — 01 n obsasatenbHo.

Mopyne pacwvpeHns gomxeH ObiTb nogknioyeH K npubopy Ha artane akcrnyartauun. [pu
KOHUrypmpoBaHum npubopa nogkntovats MP1 He o6si3aTenbHo.
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3.14 WHTepdenc ceasm DBGU

NHTepdenc DBGU npepgHa3HaveH Ans 06HOBNEHUS NPOLUMBKM KOHTPOMMepa Ha HOBYK BEPCUIO
nMB0o NPOLUMBKM HOBON MOAUVMKALIMM, COOTBETCTBYHIOLLEN APYroMy aniroputMy yrpaBneHus.

Onsa coeguHennst ¢ MK HeobxoaMMo Mcnonb3oBaTh creupanbHyo nnaTy-nepexoiHuk, a Takke
kabenb KC1, nubo KC2, coeguHsiiowmin nnaty-nepexofgHuk ¢ noptom RS-232 MK (Hanpsmyto, nubo
yepes agantep USB/RS-232). Kabenb KC2 w nnata-nepexogHvk Bxogat B «Komnnekt ans
o6HoBneHust npowwmeky TPM133M» 1 npuobpeTtatoTcs oTAENbHO.

BHumaHue!

1

MopT nNpeaHasHaveH UCKNIOYMTENBHO AN CEePBUCHBIX Lienei. 3anpelyaeTcs nogknovaTh K
Hemy ntobble yCTpoOMCTBA Ha dTarne Hanmafkvu U 3KcnnyaTaumu, 3a UCKNoYeHeM nnatbl s
0BHOBMNEHNS NPOLLMBKM NPU HEOOXOANMOCTU BbINONHEHUS1 OBHOBMNEHNS NMPOLLIMBKU.

Mpn o6HOBNEHWM NpoLLKBKK Bpemsi ByaeT cOpoLleHo, 1 ero HeobxoaAMMO nepeycTaHOBUTD.
Mpy OGHOBMNEHUM NPOLWIMBKMA 3HAYEHUSI BCEX KOHPUrypauUMOHHbIX NapameTpoB OGyayT
cHpoLLEHBI.

Mocne o6HOBNEHWs NpPOWMBKM  Heobxogumo  BbinonHWTb cbpoc EEPROM  u
CKOHbUrypupoBatb Npnbop 3aHOBO.

3HayeHus napameTpoB, COXPaHEHHbIE NPOrPamMMOii TUPAXXMPOBAHWS U3 CTapOW MPOLLUBKY,
3anvcaTtb (NepeHecTn) B HOBYK NpowmBKy OyaeT HeBo3MOXHO. [pu HeobxoammocTu
MCMONb30BaHUA 3HAYeHU NapameTpoB W3 CTapoW NPOLUMBKM, HEOOXOAMMO COXpaHWUTb
NPEXHIO KOHPUIypaLmIo NpY NOMOLLM NPOrpamMMbl TUPaXMPOBaHKS 3aHOBO.

3.15 dyHKUMoOHanbHasa cxema
3.15.1 OnucaHue ¢yHKUMOHaNbLHOM CXeMbI Npu paboTe ¢ OQHUM KOHTYPOM

Ecnn npubop wcnomnb3yeTca Ans ynpaBneHWs OAHWM KOHTypoMm oTonneHus nnbo [BC
(Mcn.koHTYp.2 = HeT) - PyHKUMOHanbHas cxema npubopa npuseaeHa Ha pucyHke 3.8.
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PucyHok 3.8 — ®yHKUMOHanNbHaA cxema npubopa, o4UH KOHTYp
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3 YcTpowncTBo 1 paboTta npubopa

B cocTtaB cucTeMbl BXOAUT crieaytollee obopyaoBaHue:
— LMPKYNSILUMOHHBbIE Hacockl 1 1 2 KOHTYpa, BKIOYaoLWMeCs NONepeMeHHo;

— K8P TtennoobmeHHWKa KOHTypa, ynpaBrsiembli ABYMS AOWUCKPETHbIMW, MO0 OAHUM
aHarnorosbIM CUrHasoMm;

— HacoC noanuTKU KOHTypa, OCyLIJ,GCTBJ'IﬂIOLIJ,I/IVI OonuB TenyioHocUTensa npu CHWXeHUn
AaBliEHNA B KOHTYPE;

— nepeknioyaTenb nepeBoda KOHTYpa B HOYHONM pPEeXUM C W3MEHEHWEM YCTaBKu
TEeMnepaTypbl;

— nepeknoYaTenb NepeBosa KOHTypa OTOMNMEHWSI B METHUN PEXUM;

— aBapuiiHas curHanusauus: OTKMoYaemas (namna) M KHOMka OTKITHYEHUs aBapUiHOMN
cuUrHanusauum;

— aHarnoroBble AaTyMKku: TemnepaTypbl Hapy)XHOTO BO3Ayxa, TemnepaTypbl NpsiMOn BoAbl,
TemnepaTtypbl 06paTHOV BOAbl, TEMNEpaTypbl B KOHTYpe, AaTYMK A4ABMNEHUS B KOHTYPE;

- ,D,I/ICerTHI:IIZ AaTyuK OaBlieHUA B KOHTYpe nnéo nepenaga naeleHna Ha HaCOCHOMN rpynne.

3.15.2 OnucaHue pyHKLUMOHaNLHOW cXeMbl Npu paboTe ¢ ABYMA
KOHTYypamm

Ecnn npubop vcrnonb3yeTca Ans ynpaeneHus OBYMSi HE3aBUCUMbIMU KOHTYpamu OTonneHus/
BC/ otonneHus + MBC (Mcn.koHTyp.2 = ga) - dyHKUMOHanbHas cxema npubopa npvBegeHa Ha
pucyHke 3.9.
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3 YcTpowncTBo 1 paboTta npubopa
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3 YcTpowncTBo 1 paboTta npubopa

B cocTaB cucTeMbl KOHTYpa 1 BXoauT criedytoliee o60pyaoBaHue:
— LMPKYNSILMOHHbIE HAacochl 1 1 2 KOHTYpa, BKMOYatoLWMecs NonepemMeHHo;
— K3P TennoobmeHHMka KOHTypa, YynpaBnsieMbli ABYMS AUCKPETHbIMW, NN6O OAHWUM

aHanoroBbiM CUrHanom;

— HacoCbl NOANUTKN KOHTYpa, OcyuwecTBndaowmne aA0nnMB TennoHocUTena npu  CHUWXeHUU

[aBreHns B KOHTYpe;
nepeksoyaTens NepeBoAa KOHTYpa B HOYHOW PEXUM C M3MEHEHWEM YCTaBKU TemMnepaTypsbl;
nepeksnoyaTens NepeBoAa KOHTYypa OTOMMEHNUS B NETHUI PEXUM;

aBapuviHas CcurHanusauusi: OoTKMoYaemasi (namna) M KHOMKa OTKIYEHUss aBapuMHOMN
CUrHanuaauuu;

aHanoroBble [AaTyvKW: TemnepaTypbl HapyXHOro BO3Adyxa, TemnepaTypbl NpPsMOW BOAbI,
TemnepaTypbl 06paTHOM BOAbI, TEMNEpaTypbl B KOHTYpe, AaTYMK A4ABMNEHUSI B KOHTYPE;
[OVCKPETHBIN AaTYMK AAaBNEHUs B KOHType Nnbo nepenaga AaBneHUst Ha HAaCOCHOW rpynne.

B coctaB cucremsbl KOHTYpa 2 BXOAUT TOXe O60py,EI,OBaHVIe, 4YTO WU Ana KOHTypa 1 3a
NCKIKOYEeHnem:
— HacoCbl NMOANUTKN KOHTYpa, OocywecTBndawowmne [0nMB TennoHOCUTENA Npu  CHUXEHUU

[aBreHns B KOHType OTOMMeHns, MoryT ObiTb MCMOMb30BaHbI B kayecTBe HacocoB XBC npu
MCMornb30BaHUN KOHTYpa Ans paboTsl B cucteme BC.

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

3.15.3 ®yHKUMN, BbINOMHAEMbIE NPUGOPOM B cucteme otonsneHus n NMBC

C nomolublo 3anoXeHHbix B npubop TPM232M anropuTMOB BbLINOMHSOTCS chneayolime

yHKLUN:

nogaepXxaHue TemnepaTtypbl B KOHTYpe OTOMMEHUs], 3afaHHON Mo rpadpuky OTHOCUTENBHO
TemnepaTtypbl Hapy)XHOro Bo3ayxa Nnbo NpsiMon Boabl;

nogaepxaHue TemnepaTypbl B KOHTYPE ropsiuero BoAOCHaGXeHus;

nonepemMeHHoe ynpasneHue Hacocamu 1 1 2 koHTypa 'BC 1 oTonneHus;

ynpaBneHne HaCOCOM MOAMUTKU KOHTYpa OTOMMEHUS;

KOHTPOMb 06pbIBa U KOPOTKOrO 3aMblKaHWS aHanoroBbiX 4AaTHMKOB;

KOHTPOrb UcnpaBHOCTU HacocoB BC u oTonneHus;

BrokupoBKa BKMOYeHUS: HeucnpasHbix HacocoB [BC 1 oTonneHus;

BKIIOYEHMe aBapuiHoro Hacoca MBC 1 otonneHust npu aBapum o6omx paboumx HacoCoB;
OononHuTenbHoe ynpasneHve cnvBoM BC npu npeBblleHWM TemnepaTtypbl B KOHTYpe
BC, nubo HaxoxaeHwuun knanaHa MBC B 3aKpbITOM COCTOSIHUM HEMPEPLIBHO B TeYeHWe
3aJaHHOTO BPEMEHM;

aBTOMaTUYECKOE NEPEKITOYEHNE PEXMMOB paboTkl Npubopa, B YaCTHOCTW, NEpPEeKnioYeHne
06opyaoBaHKs C 3UMHErO pexuma paboTbl Ha NETHUN;

MECTHOE W [AUCTaHUMOHHOe (4epe3 uHTepdenc) pydyHOoe yhpaBreHWe BbIXOAHbIMU
ycTpoincTBamm npubopa (Tonbko B pexvume «OcTaHOBY);

¢dopmMMpoBaHME aBapUNHbLIX CUrHamNoOB: OTKMOYaeMoro (peByH) M He OTKI4YaemMoro
(namna);

py4YHoe nMbo aBTOMAaTUYECKOE NEPEKIIOYEHNE B HOHYHON PEXUM;

nepepaya B cetb RS-232 nubo RS-485 no 3anpocy MacTtepa ceTun 3HayeHuin onepaTuBHbIX
1 KOH(MrypaLMOHHbIX NapamMeTpoB no npoTtokonam OBEH, nu6o ModBus.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

4 Pexumbl paboTbl npubopa B cucteme LLO u 'BC

MpuGop MoxeT BbITb MCMONb30BaH ANS YNpaBrneHUs OaHUM KOHTYpoM (oTonneHune nubo MBC)
N OBYMS He3aBWCMMbIMW KOHTYpamu (OBa KOHTypa otonneHus/ ABa KoHTypa BC/ otonnenue +
BC).

Mpu pabote B coctaBe cucTembl npubop TPM232 ¢ nomoLbl0 BXOAHbIX OATYMKOB
KOHTpONMMpYeT: TemnepaTypy B KOHTypax, TemnepaTtypy HapyxHoro Bosgyxa (TH), mpsmon Bogbl
(Tnpsim), obpaTHol Boabl (Tob) B koHTypax (nNpu paboTte ¢ koHTypoMm BC nokasaHus gaTyvMkoB He
YYMTBLIBAIOTCS), [OABMEHNE B KOHTypax.

OpHOBpPEMEHHO NPMBOP NMPOU3BOAMT OMPOC MOAKIOYEHHbIX K ero BxogaMm C4-C8 AWMCKpeTHbIX
[aTYMKOB, KOHTPOMMPYIOLMX paboTy OCHOBHOro obopyaoBaHns cucTembl (cM. n. 3.4). [pwu
obHapyxeHnn HeucnpaBHOCTU Npubop hOpMUPYeT aBapuiiHbIA CUrHam M BbIBOAWUT Ha WHAMKaTOP
coobueHne 06 aBapum.

Mo pesynbTaTtam 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 pexxmnmax yuuTbIBalOTCS criegytolmne obLime npuHLmnb:

—  MOKa3aHus [[aTuMkOB Ha dKpaHax MNpPUBOASATCH C YYeTOM MapaMeTpoB KOppekuuu,

pacnonoxeHHblx B aepeBe «06wee\CaBHaknAHBx»;

—  Jnormka ob6paboTku ANMCKPETHbIX BXOAHbIX CUrHaroB 3agaeTcs nonb3oBaTteneM B napameTpe
«Jlormka [Ouckp.Bx» ana kaxgoro u3  BXOAOB OTAenbHO. KoHTponnep MoxeTt
BOCMPUHMMATb BXOAHOW CUrHan «1» Kak Normyeckyto eamHuly, nmbo kak norudeckuin «0».
[na atoro B cooTBeTCTBYylOLWEM OuTe ykasaHHOro napameTpa HeobXxoaMMO YCTaHOBUTb
3HauyeHue «0», nnbo «1», cooTBETCTBEHHO. [ns NpoCTOThbl MOHUMAHUA B TEKCTE MPUHSATO
0603Ha4aTb NOrMYECKUn BXOOHOW cCurHan, a He duandeckuin. To ectb Hagnucb «C2=1»
cnegyeT BOCNpUHUMATBL Tak: Ha Bxoae C2 umeeTcs curHan normyeckon eanHuLb.

Buumanme! lNpu owmnbovHom 3apgaHum napametpa «Jlormka Ouckp.Bx» cuctema byget
BOCMPUHMMATb COOTBETCTBYHOLLMNIA ANCKPETHBIN BXOAHOW CUrHamn no obpaTtHomn noruke, 4Tto
npuBeaeT K HernpaBunbHon paboTe cuctemsl.

—  JorvMKa nepexoda Mexay pPexumMamMu B BbIXOAHbIE OHW KPYrTOCYTOYHO WAEHTUYHA oruke
nepexoa Mexay pexvMamy B HOHHOE BpPeMSL.
B Tabnuuax 4.1 wn 4.2 npeactaBneHbl pexumbl paboTbl koHTypoB [BC w oTonnenus,
COOTBETCTBEHHO, Npnbopa TPM232M.
Ta6bnuua 4.1 — PexxumMbl paboTbl KOHTYPOB NpuGopa

Ne YcnosHoe HasBaHue pexuma pabotbli KomMmeHTapumn
obo3Ha4yeHune
1 OCTAHOB OcTtaHoB koHTypa (rae X — 1 MPMBOP He YNPaBISIET CUCTEMOV
KOHTYp X (koHTYp 1); 2 (KOHTYP 2)). Y

2 HarpeB koHTyp X | PerynupoBaHue Temneparypbl
B KOHTYpe (OCHOBHOW PEXNM):
1. no rpaduky B
3aBMCMMOCTY OT THap.Bo3ayxa
nnbo 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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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

OKoH4aHue Tabnuubl 4.1

Ne ycnosHoe HasBaHue pexuma paboTbl KommeHTapumn
o60o3HauYeHne

3 Houb koHTYp X PerynupoBaHue TemnepaTypbl
KOHTYpa C MOHWKEHHOW YCTaBKOW
(HOYHON pexum)

4 O6paTH.KOHTYp PerynuposaHue TemnepaTypbl

X obpaTtHol Bogbl (Mpu .

KoHT.0BpaTkin X = BKIKOYUTL) Pabounin pexum - npubop 3anyLieH

5 JeTo koHTYp X OTKMIOYEHNE KOHTYPa X B
netHem pexume npu Kon-so
ToYek = 1 (KOHTYp ncnonb3yeTcs
B kayecTBe koHTypa BC)

6 Asap.[laty.KoHT. | ABapus gaTyMKOB KOHTYypa

7 ABap.Hac.KoHT. ABapus 3a1€1CTBOBaHHbIX ABAPUIHLIE PEXVIMbI
HacocoB KoHTypa X

8 AHP koHTyp X ABToHacTpovika MAA- Pexum asToRacTporikn (AHP)
perynaTopa koHTypa X

Ta6bnuua 4.2 — Pexxumbl paboTtbl koHTypa LIO npu6opa

Ne YcnoBHoe 0603Ha4YeHue HasBaHue pexuma pabotbl KommeHTapumn
1 OCTAHOB oTonn OcTaHOB CUCTEMbI OTOMSIEHUS Mpubop He ynpaeBnset
cuctemom
2 Harpes otonn PerynupoBaHune TemnepaTtypbl
KOHTYpa OTOMneHnst (OCHOBHOM
pexXum)
3 Houb otonn PerynupoBaHune TemnepaTtypbl
KOHTYpa OTOMMEHUS C MOHWKEHHOM Paboune  pexumbl -
YCTaBKON (HOYHON pexum) npubop 3anyLueH
4 O6paTtH.OTonn PerynupoBaHune TemnepaTtypbl
obpaTtHoli BoAb!
5 TNeto oTtonn OTKMOYEHNE OTOMNNEHNS B NIETHEM
pexume
6 Asap.[laTty.OTon ABapus 4aTYMKOB KOHTYypa
oTonneHns .
= ABapuiiHble pexuMbl
7 Asap.HococOoTon ABapus Bcex 3a1eiCTBOBaHHbIX
HaCOCOB KOHTYpa OTON/eHus!
8 AHP otonn ABToHacTpovika M-perynsaropa Pexum  aBTOHacTpoWiku
KOHTYpa oTonneHus (AHP)

4.1 Pexumbl KOHTypa 1 (2)

4.1.1 Pexum «OcTaHOB KOHTYpP 1» (KOHTYp 2)

Pexum npegHasHaveH ang:

— KOH(UrypupoBaHusi npubopa;

— NPOBEAEHNSI PEMOHTHbIX U MYCKO-HanaAo4HbIX paborT;
B 3TOM pexume npuGop aBTOMaTUYECKN HE YNPaBMSET KOHTYPOM.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

4.1.1.1 ®PyHKUUWN, BbINOJIHAEMbIE NMPU BXOAE B PEXUM

Mpu Bxoae B pexum:
— MoABNAETCS BO3MOXHOCTb PEAAKTUPOBAHNS BCEX KOH(PUrypaLIMOHHbBIX NapameTpoB;
— oTkntovatoTes Hacockl KOHTYpa;
— 3akpbiBaeTcs K3P koHTypa;
— n3meHsieTca niaukaums Ha KK (cm. n. 4.1.1.3);
— YCTpOWCTBa aBapuMHOW CUrHanm3auum BbIKIOYEHbI.

4.1.1.2 ®PyHKUUU, LOCTYMNHbIE B pexume «OcTaHOB KOHTYpP 1» (KOHTYp 2)
B pexvme gocTynHbl criegytowime yHKUmm:

a) Py4Hoe ynpaBrieHne 3agBWKKOM KOHTypa A npoBepku paboTocnocobHocT o6opyaoBaHus,
nMBo  OCYLLECTBIIEHUS] PEMOHTHO-HaNagouHblx paboT. [Ons pyyHOro ynpaBfieHWUst MOLLHOCTLIO

Heobxoaumo BbibpaTh CcTpenkamm unm Ha knaBmaType npubopa akpaH 6 (cm. n. 4.2.1.3),

3aTteM cnegyet HaxaTb KOM6VIHaLlI/IIO KHOMOK + . Mocne 3BYKOBOro curHana c nomMoLlbto

KHOMOK mnnum MOXHO ynpaBliaTb UCMNONMHUTENbHBIM MEXaHU3MOM. [nsa Bbixoga u3 pexuma

|
PYYHOro ynpaBneHusi 3aABMKXKaMn HE0BX0AMMO HaxaTb KHOMKY @
BxoA/BbIXO4 B PEXMM NOATBEPKOAETCS 3BYKOBLIM CUrHAMOM.

BHumaHue!

1 Mpy Bxoae B pexum pyyHoro ynpaeneHus K3P koHTponnep BknioyaeT Hacoc. Ecnu
TEeKyLLee COCTOsiHME MOAKMIYEHHOro K NpuGopy 06opyaoBaHWst He [0MnycKaeT Takoro
BKITHOYEHUSI, OHO MOXET BbINTU M3 CTpOsi!

2  3anyck npubopa (nepexod B pexum, oTnuyHbIi OT «OcTaHoB») GRnokuMpyeTcs Ha
BpeEMs1, MOKa akTUBEH PEXMM PYy4YHOrO ynpaBreHust.

6) O6HOBMEHME MHAMKALIMW Ha KpaHaX.

4.1.1.3 Ungukauus B pexume «OcTaHOB KOHTYp 1» (KOHTYp 2)

Mpy dyHKUMOHUPOBaHUK KOHTponsepa B pexume «OctaHoB KoHTYp 1» Ha XKW obGHoBnsieTcs
MHAVKaUMS, oTpaxatoLas npoucxoasiuye npoLecchl.

JkpaH 0 Floer T e Teld
frme XX = nokasaHusi COOTBETCTBYIOLLIErO 11T T 1T Taelszl Taelsel | 1selsel |
[aTuMKa TeMnepaTypi. ud B ol U 65 i S
SkpaH 1 Tl Ooranos K. 1
Foe XX.XX = nokasaHusi Jatyuka TemnepaTtypbl I IN T 11T 11
HapYXXHOTO BO3Ayxa (ECnv AaTyMK MOAKMIOYEH I abd ik K S )

ucnpaeeH), nubo TekcToBoe coobLieHne 06

oLnbKe u3MepeHus.

OkpaH 2 HRE g = T E e e e
Fope XX.XX = nokasaHusi gatuvka Temnepartypbl REYEY] [

npsMon BoAbl (€cnv  AaTyuk  MOAKIOYEH 1
ucnpaeeH), nuMbo TekcToBoe coobLieHne o6
OLLMOKe U3MepeHus.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

i

SkpaH 3 Oora Fl a1
Fne XX.XX = nokasaHua gaTyuka TemnepaTtypbl ] Ry
o6paTHoit Boakl KoHTypa 1 NBo KoHTypa 2 (ecnu #1307
AaT4uK NOAKIMIOYEH 1 UcnpaseH), NMbo TekCcToBoe

coobLeHne 06 ownbke n3mMepeHus;

YY.YY = ycraBka Tob6, BblMMCREHHAs Mo

rpacuky.

OkpaH 4 Tle | d e AN

Foe XX.XX = nokasaHus gatyvka Temnepartypbl
BOAbl B KOHType (ecnu JaTyvK MOAKMIYEH U
ucnpaeeH), nmMbo TekcToBoe coobuieHne 06
oLwmnbke n3MepeHus;

YY.YY = ycrtaBka TKOHTypa, BblMWCIIEHHas no
rpachuky nnbo uKcnpoBaHHas ycTaBka 3agaHue
KOHT. (npu Kon-Bo Touek = 1).

3KpaH 5

Fne 13:00 — Tekylwee 3HayeHne BpeMeHW B
dopmate HACBI:MAHYThI.

13.05.13 — fata B popmate YH.MM.IT.

OkpaH 6 [
Foe XX.XX = nokasaHus AaTyska OaBheHus B [ae ] e lne]
KOHType (ecnun JaTyuk MoAKIYeH U UCMPaBeH), | !
nbo  TekcTtoBoe cooblleHne 06  oLwmnbke
N3MepeHus.

OKpaH 7

Foe XXX = tekywee nonoxenne K3P (pacyeTHoe
B %).

I'Ip|/| HaXXaTun covYeTaHus KHOMOK +

yrnpaBrieHUs NMONOXEHWNEM 3aABVKKN KOHTYpa:
a) 6rokMpyIOTCS BCe OCTalbHble 3KpaHbl, KPOME LLECTOro;

b
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prevees

KOHTPOINEP MEPEXOAUT B PEXUM PYYHOrO

6) Npu HaxaTum KHOMKN @ KOHTpOMnep BblAAeT CUrHam Ha OTKpbITUE 3aABUXKKM (B crydyae,
ecnu 3aABWXKa aHanoroeas, — MMaBHO YBENMYMBAETCA 3HAYEHWe BbLIXOOHOTO CUrHana; B cryvae
Hanuuus 3aaBWKKKM, ynpasnsiemor asymsi BY, 6Gyget BknioyeH cooTBeTcTBytowuMin BY Ha Bpewms

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

|
/l
r) NPy HaXXaTUK KHOMKU 6yneT ocyLLecTBMNEH BbIXOA U3 pexuma pyyHoro yrnpasneHus K3P.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

4.1.2 Pexum «HarpeB KOHTYp 1» (KOHTYp 2)

B atom pexume npubop ynpaBnsieT K3P KkoHTypa, oOCyllecTBnsisi perynupoBaHue
TemnepaTtypbl OTONSEHUS.

4.1.2.1 ®PyHKUMWK, BbINONHAEMbIE NMPU BXOAE B PEXUM

[Mpu Bxoge B pexum:
— BKITHOYAETCSH LMPKYMSILMOHHBIA HACOC KOHTYpa;
— n3meHsieTca nHaukaums Ha XKKW (cm. n. 4.1.2.3);

— YCTPOWCTBa aBapUHOM CUrHanu3auuv BbIKMOYEHbl, M OydyT BKIOYEHbl B Cryyae
BO3HWKHOBEHMWS aBapuiHOW cuTyaumu (CMm. n. 7.2).

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

B pexuvme goctynHbl cneaytolime yHKUmK:

a) KOHTpomnnep ynpasnseT 3adBWKKOW KOHTypa, NopAepXxuBas Temnepatypy B KOHType
OTHOCWUTENbHO YyCTaBkW, 3agaHHow no rpacuky Mpady TKOHTYp 1 OTHOCUTENBLHO TemnepaTypbl
HapyXHoro Bosayxa nnbo npsiMol BoAdbl B 3aBUCUMOCTM OT 3HaveHus napametpa Tun Mpad (cm. n.
6.11.2) nMbo oTHOCMTENBHO (hUKCUPOBaHHON ycTaBku 3agaHue KoHT. (npy Kon-Bo Tovek = 1).

6) py4Hoe ynpaeneHue 3agBWKKoM KOHTYpa. [Ina py4HOro ynpasneHnst MOLLHOCTbIO HE06X0AMMO

BbIOpaThb CTpenkamm unm Ha knasuaTtype npubopa akpaH 5 (cm. n. 4.1.2.3), 3atem cnepyet
HakaTb KOMOMHaUMIO KHOMOK +

3a[BMXKKaMM HEOBXOAMMO HaxaTb KHOMKY l. Bxoa/Bbixod B MOAPEXMM MOATBEPXKAAETCS
3BYKOBbIM CUTHArNoM.

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

r) AOMOMHUTENbHas MYHKUMSA YNpaBreHns HacoCcoM MOANUTKM koHTypa 1 nmbo Hacocamu npu
WUcn.koHTyp.2 = [la (nogpobHee cm. n. 3.7).

1) OGHOBMEHME MHAMKaLMN Ha 3KpaHax.

. Ona Bbixoda M3 peXuMa pY4YHOro ynpaBreHus

4.1.2.3 Uupgmkauusa B pexume «Harpes NBC»

Mpy dyHKUMOHUPOBaHUKM KOHTponnepa B pexume «Harpes BC» Ha XKW o6GHoBnsieTcs
MHAVKaUMS, oTpaxatoLas npoucxoasiuye npoLecchbl.

3kpaH 0 Foolerl [ TiH)  Tlosl [ Tell
Fme XX = nokasaHWss COOTBETCTBYHOLLErO ol T T T el Tsslsgl 0 silnd |
JaTtyvka TemneparTypsi. il ol T ol bl bl
3kpaH 1 T+ Hiomireels (Bl
Foe XX. XX = nokasaHus gatyvka Temnepartypbl [T lselse] Taelxel 0 T 11 11

HapyXHOro Bo3gyxa (ecnu AaTyuk NOAKMIYEH U
ucnpaeeH), nuMbo TekcToBoe coobLieHne o6
oLnbKe u3MepeHus.

JKpaH 2

Fope XX. XX = nokasaHus gatyvka TemnepaTtypbl
npsiMo BoAbl (eCnvM  OaTyMk MOAKMIYEH WU
ucnpaeeH), nuMbo TekcToBoe coobLieHne 06
OLIMBKe N3MepeHus.

=
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

OKpaH 3
Fpe XX. XX = nokasaHus gatyvka TemnepaTtypbl
obpaTHOW BOAbl B KOHTYpE.
YY.YY- ycraBka Tob, BblMUCHIEHHAs NO rpaduky.
Ecnu B napametpe KoHT.06patkm 1 3agaHo
3HAYeHNE «BbIKIOYNUTLY, NMOKa3aHWUsl AaTyvka He
yunTbIBalOTCS Npu paboTe.
OkpaH 4 ; e B : ;
ne XX.XX = nokasaHusi fgatyuka Temnepartypsi ':;_;:':;_;:' T T 11 ."f;.\’!. EVIEY;
BObl B KOHTYpe. —
YY.YY — yctaBka Tk1, BbluuCreHHas no rpadmky
nnbo hrKcMpoBaHHas ycTaBka 3aaHne KOHT.
JKpaH 5
Fne 13:00 — Tekylwee 3HayeHne BpeMeHUW B
dopmate HACBI:MNHYThI.
13.05.13 — fata B popmate Y4.MM.IT.
JKpaH 6

JkpaH 6

Fne XXX = Ttekywee nonoxeHne K3P
KOHTYypa (pacyetHoe B %). [lpu HaxaTtum

co4yeTaHnAa KHOMOK @ + . KOHTpoOnnep

NepexoanT B PEXUM PYYHOTO  yrNpaBrieHus
NONOXEHNEM 3aBWKKW KOHTYpa:

a) 6nokupyloTcs Bce OCTarbHble 9KpaHsbl,
Kpome LLIeCToro;

-

%
]
13
il

L]

ben
-

Halr pele K1

6) Npu HaxaTum KHOMKW KOHTpOMnep BbIAAET CUrHan Ha OTKpbITME 3aABuXKKW (B crnydyae,
ecnv 3aABWXKa aHanorobasl, — MMaBHO YBENMYMBAETCA 3HAYeHWe BbIXOAHOTO CUrHana; B cryvae
Hanuuus 3aABWKKKM, ynpasnsiemor asymsi BY, ©Gyget BkntoyeH cooTBeTcTBytowuMin BY Ha Bpems

HaxkaTtusi kHonku). Mpu HaxaTum KOHTPOrep BblAACT CUrHan Ha 3aKkpbiTUe 3a4BUKKM.
|
B) NpU HaXXaTun KHOMNKA 6yp,eT OCYyLLECTBINEH BbIXOA U3 peXnuMa py4HHOro ynpasrieHusa K3P.
kpaH 7 Hlz ocloo Har g Bl a1

Ha HwkHel CTpoke KOHTponnep BbIBOAUT }J'
TekcToBoe  0603HayeHuMe  BKMIOYEHHOTO B | b
TeKylWwuih MOMeHT Hacoca: «Hacoc 1», «Hacoc

2». Tpu HaxaTuu + bynet

OCYLLECTBIIEHO MNepeKnioyeHne Ha creayoLmi
13 crmucka Hacoc.

N3veHeHne  Hacoca — noaTBepxaaetcs
3BYKOBbIM CUTHAmNoM.

SkpaH 8

Ha HwKHel cTpoke KOHTpONMep BbIBOAWUT
COCTOsIHME WCMPaBHOCTM CUCTEMBI:

1

e

i
ar

[3

ri Har p:

i
Z
ps
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

a) «Aap. gatdy Pnog» — npu aBapuv patuvka AaeneHus. ABapus AaTyvka [OaBrieHus He
BbIBOAMTCHA B Cry4ae, €CnM OH He MCNoMb3ylTca B cucTteme (yctaHoBrneHw Tun gatumka 7 «HET
OATYUKA» (Tun gatyuka 8 ans koHTypa 2));

6) «ABap.naty. Tob.» - npu aBapum gatuuka T 06.BoAdbl KOHTYpa, ecnv «KoHTponb obpaTtku»
KOHTYpa = BbIKMIOYNTb.

B) «Hacoc 1 aBap» — npu aBapuu Hacoca 1 (kputepum aBapum cm. n. 3.11).
OkpaH 9 - B B i 4
P 3 Har pss K.l
Ha HuxHen cTpoke KOHTponnep BbIBOAUT = ] (T ) ) I ] ) [5
COCTOsIHVE UCMNPaBHOCTN CUCTEMBbI: ] Bl et M Al [EH R | fer | 23]

a) «ABap. gaTtdy Pnog» — npu aBapuu gatuvka AaBreHus. ABapVIﬂ AaTynka OaBneHus He
BbIBOAWTCS B Cryyae, eCnu OH He WUCMOoMb3ylTCs B cucteme (ycTaHoBneH Tun Aatuuka 7 «HET
OATYUKA» (Tvin gatymka 8 ons koHTypa 2));

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

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

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

n) «Cnctema ncnpasHa» — Npu oTcyTcTBUM aBapun.4.1.3 Pexum «ABapus Trec»

Ona cpgura CTPOKKN, He nomeLlarLenca no AnuHe Ha auvcnnee, cneanyeTt BOCNONIb30BaTbCA

KOMOMHaLMen KnaeuL [: . (ans casura Bnpaso), NMbo [: . (J:u'lﬂ CABUWra BrieBo).

Mpy BO3HUKHOBEHWW aBapWK KOHTPOMIEp NEPEKIIOYUT MHAUKALUMIO Ha 9 SKpaH, BKMIOYUT namny
aBapuHOM  CUrHanusauuu, npu  WCYE3HOBEHWW aBapuv fnamna aBapuiHOW  CcUrHanusaumu
BbIKMIOUUTCS.

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

B OaHHbI pexuM KOHTYp MOXeT GbiTb nepeBedeH Tonbko npu KoHT.o6paTku 1 = BkMOUUTL
(KoHT.06paTku 2 = BKNOYUTb — Af151 KOHTYpa 2).

B atom pexume npubop ynpasnsieT K3P koHTypa, ocyLLecTBNAS perynnpoBaHne Temneparyphbl B
KOHTYpe B COOTBETCTBUM C YCTaBKOW, 3a@HHON rpaddMkoM OTHOCUTESbHO TemnepaTypbl 0bpaTHOM BoAb!.

4.1.3.1 ®PyHKUMMN, BbINONTHAEMbIE NMPU BXOAE B PEXUM

I'Ipw BXOA€e B PEXUM:
Hacoc BKITIOYEH;
—  um3MeHsieTca nHamkaums Ha XKKU (cm. n. 4.1.3.3);
—  namna aBapwiiHO CUrHaNM3aLmMmn KOHTypa No YMOSIYaHUIO BKIOYEHa.

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

B pexuvme gocTynHbl cneaytowime yHKUmK:

a) KOHTpOMnep ynpaenseT 3aABWKKON, NoadepXxveas Temnepatypy B KOHType OTHOCUTENbHO
ycTaBku, 3aaHHoi no rpacuky Mpad Tob;

6) py4Hoe ynpaBneHMe 3adBWxKON. [Onsi pyyHOro ynpaBneHWsi MOLLHOCTbK HEeobGXoAMMOo

BblbpaTb cTpenkamm nnm . Ha KJ'IaBVIaTipe npubopa 3kpaH 5 (cm. n. 4.1.3.3), 3atem

criegyeT HaxaTb KOMOMHaLMIO KHOMOK [: Ons BbIXoda U3 pEXMMa PYYHOro yrnpaBrieHus

3a7BWXKKaMy HEOBGXOAMMO HaxaTb KHOMKY
Bxoa/Bbixon B noapexum nomBep)K,uaeTcn 3BYKOBbIM CMrHanom.
B) aBTOMaTn4ecKoe nepekroyeHe HacocoB 1, 2; pyyHoe nepekroveHne Hacocos 1, 2.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

r) pononHuTenbHas OYHKUMSI YMpaBlieHWsl HACOCOM NoanuTkM nvbo Hacocamu  npu
WUcn.koHTyp.2 = la (nogpobHee cm. n. 3.7).
A1) OGHOBNEHVE UHAMKALMW Ha SKpaHax.

4.1.3.3 UHpukauusna B pexxume «O6paTH.OTnonn»

AkpaH 0 HTo T Tloe (Tl
Fme XX = nokasaHWss COOTBETCTBYHOLLErO 1 velne |l nsl Tor [o7
[aTyuka TemnepaTypsi. s )| S il 1

AxkpaH 1 Tl BT H 1

Fme XXXX = nokasaHua  pgaTyuka REYIET] |
TemnepaTypbl HapyXXHOrO BO34yXa (€Cnu AaTumk b el
MoaKMoYeH U ucnpaeeH), nMGO TekcToBoe
coobLeHne 06 owmndke n3mepeHus.

AkpaH 2 Tre O partH Elall

foe XXXX = nokasaHus  partyuka ETIET R EY I T T 1 1T
TeMnepaTypbl MpsSMOM  BOAbl (ECIM  AATHMK i Rl e i
MoaKMYeH U ucnpaseH), nMBo TekcToBoe
coobLieHve 06 owmnbke 3MepeHust.

kpaH 3 Ul p aTH kK| a1

fmpe XXXX = nokasaHus  gartyuvka | . ; Y

TemnepaTypbl 0OpaTHON BOAbI.
YY.YY — ycraBka Tob6, BblMUCREHHAs MO

rpacuky.
3kpaH 4 Tl Ols | plaltm Bl el d
fme XXXX = nokasaHus  partyuka EVIEVIRREVIEVI C T IvIv]L Yy

TemnepaTtypbl BOObl B KOHTYpe.

YY.YY — ycrtaBka TK, BblMUCMEHHas no
rpachuky nnbo dmKcpoBaHHasa ycTaBka 3agaHue
KOHT.

3kpaH 5

Fne 13:00 — Tekyllee 3HaveHNe BpeMeHN B
dopmate YACBLI:MNHYTbI. 13.05.13 — [aTa B
¢dopmate H4.MM.IT.

JkpaH 6 : 3

Fme XXX = Tekyuwee nonoxeHne K3P EYIEYEYIE
(pacueTHoe B %). Ad kA

b
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an HaXatun co4veTaHua KHOMOK

KOHTpOINep NepexoanT B PEXUM PyYHOTO
yrnpaBrieHUs NMONOXEHWEM 3aABVKKN KOHTYpa:
a) 6rokupyIOTCS BCe OCTarbHble 3KpaHbl, KPOME LLECTOro;

6) Npu HaxaTum KHOMKN KOHTpOMnep BbIAAET CUrHan Ha OTKPbITME 3aABUXKKK (B cry4yae,
ecnu 3afBukKa aHarnorosas — NNaBHO YBENMYMBAETCH 3HAYeHWe BbIXOAHOTO CWrHamna; B cryvae
Hanuuus 3aaBWKKKM, ynpasnsiemon asymsi BY, ©Gyget BkntoyeH cooTBeTcTBytowmin BY Ha Bpewms

HaxaTusi KHonku). Mpu HaxaTum @ KOHTPOIINEP BbIAACT CUrHas Ha 3aKpbiTUE 3a[BVXKU.
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

B) NPW HaXaTWN KHOMKM @ GyaeT OCyLLECTBIEH BbIXO U3 pexuma pyyHoro yrnpaeneHus K3P.
SkpaH 7

H
Haooo
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]
L |

11
i
18

]
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ot

Ha HwxHen CTPOKE KOHTpOsiep BbiIBOOUT TEKCTOBOE 0603HavYeHne BKITHOYEHHOrO B TeKyLLl,VIl7I

MOMEHT Hacoca: «Hacoc 1», «Hacoc 2». [Npu Haxatum + @ OyaeT ocyLlecTBEHO

NnepekxkrniyeHne Ha CJ'Ie,Ely}OLIJ,VIVI 13 crnucka Hacoc. VM3ameHeHue Hacoca noaTeepxXxgaeTca 3BYKOBbIM
curHanom.

AkpaH 8

Moan O plaltH Bl a1
Biwi A 7.
Ha HwxHen CTPpOKe KOHTpoJ1nep BbiIBOOAUT COCTOAHUE HAcoca noannuTkun «BKJ'I», «BbIkn» (cneBa) n

3HayeHvie AaBneHns B KOHType (crnpasa). [Ana koHTypa 2 npu «Mcn.Hac.XBC» = [1a — oTobpaxaeTcs
cocTosiHue HacocoB XBC.

SkpaH 9

s P ) B £
B B ST ded . H
SR CAE=418 1 | a| &

] AR S IR e R

Ha HwXHeln cTpoke KOHTpOMnnep BbIBOAUT COCTOSIHWE UCMPABHOCTUN CUCTEMBI:

a) «ABap. gaty Pnog» — npu aBapun JaTyvka AaBneHuns. Asapus AaTtunka [aBlieHUst He
BbIBOAMTCHA B Cry4ae, €CnvM OH He MCNoMb3ylTca B cucteme (yctaHoBrneH Tun gatumka 7 «HET
OATYUMKA» (Tvin gatymka 8 ons koHTypa 2));

0) «Hacoc 1 aBap» — npu aBapuu Hacoca 1 (kputepum aBapum cM. . 3.11);

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

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

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

Mpn HecKonbKNX aBapusix TEKCTOBblE CTPOKM pPaclundpoBKM NPUYMH aBapuil BbIBOASTCS Yepes
npo6en Ha HWKHeN CTPOoKe.

[ns caBvra CTpokW, He MoMeLLalolencss No AfIMHe Ha Aucniee, criefyeT BOCMONb30BaThCs

KOMOWHaLMen KnasuLl + (ans casura Bnpaso), NMnbo + (ans casvra Bneso).

Mpn BO3HWMKHOBEHUW aBapuy KOHTPOMMEp MEepeKknioyUT WHAUKaUMIO Ha 8 okpaH. Jlamna
aBapUNHON CUrHanM3aumm B pexvmMe BKIOYeHa.
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4.1.4 Pexum «Houb KOHTYp 1» (KOHTYp 2)

B atom pexume npubop ynpaenset K3P KoHTypa, OCyLLeCTBNSA perynmpoBaHne Temneparypbl ¢
MOHWKEHHON OTHOCUTENBHO pexuma «Harpes KOHTYp 1» (KOHTYp 2) yCTaBKOMW.

4.1.4.1 ®PyHKUUWN, BbINOJIHAEMbIE NMPU BXOAE B PEXUM
Mpu BXxoAe B pexum:

- BKJ1HOMaeTCA HacocC;

- nameHsietca nHgukaumsa Ha KK (cm. n. 4.1.4.3);

—  yCTpoWCTBa aBapuNHON CUrHann3aumum BbIKMOYEHb! U ByayT BKNOYEHBI B CryyYae
BO3HWKHOBEHWS aBapuUnHOW cuTyaumm (cm. n. 7.2).
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4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

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

B pexvme gocTynHbl cneayowime yHKUmK:

a) KOHTponnep ynpasnseT 3aABWKKON, NoadepXxveas Temnepatypy B KOHType OTHOCUTENbHO
ycTaBku, 3agaHHow no rpadumky «pad TkoHTyp1» nnoc «Adenbta Houb» nmbo oTHocuTenbHO
dmKcpoBaHHoOW ycTaBkn 3apaHue KoHT. (npy Kon-Bo Touek = 1) nntoc «enbta Houby;

6) pyuHoe ynpaBrieHve 3agBwxkol. [ns pyyHOro ynpaBneHWsi MOLLHOCTBIO HEo6XoauMMo
BbIOpaTb CTpenkamm unm i Ha knaBmaType npubopa akpaH 5 (cm. n. 4.1.4.3), 3atem

Nz
criegyeT HaxaTb KOMOMHaLMIO KHOMOK . Ons BbIXoda U3 pEXMMA PYYHOrO yrnpaBrieHus
|
|
3aABWKKaMM HEOGXOAUMO HaxaTb KHOMKY @

Bxopn/BbIxoa B pexXvMM NOATBEPKAAETCS 3BYKOBLIM CUTHAMOM.

B) fONONHMTENbHAA (YHKUMSI ynpaBneHnss HacocoM nubo HacocamMu MNOAMUTKM  KOHTypa
(noppobHee cm. n. 3.7).

r) aBTOMaTuyeckoe rnepeknioyeHne HacocoB 1, 2; pyyHoe nepeknoyeHne Hacocos 1, 2.

1) OGHOBMEHVE MHAMKaLMN Ha 3KpaHaXx.

4.1.4.3 Ungukauus B pexume «Houb KOHTYpP 1» (KOHTYp 2)

Mpy dyHKUMOHNPOBaHUM KOHTponnepa B pexume «Houb koHTyp» Ha XKW obGHoBnsercs
MHOMKaUMs, oTpaxaroLas npoucxoasLume npoLecchl.

3kpaH 0 Elowr [ Te Toe Ted
Fme XX = noka3aHWs COOTBETCTBYHLLErO 4 selsel | (s |se| |
JaTtyuka Temnepartypbil. i o i 0 kel 1
BkpaH 1 Tl oo e B & ]
Fme XXXX = nokasaHus  AaTyuka EYIETIINEY] '

TemnepaTtypbl Hapy>HOro BO3Zyxa (ecnv Aatyuk
NOAKMIOYEH W UCMpaBeH), nnbo TeKkcToBOe
coobLeHne 06 owmndKke n3mepeHus.

SkpaH 2

fope XXXX = nokasaHus  gartyuka
TemnepaTtypbl NpAMOW BoAbl (ecnu  gaTymk
NOAKMIOYEH W UCMpaBeH), nnbo TeKkcToBoOe
coobLieHve 06 owmnbke 3MepeHust.

SkpaH 3

Fope XXXX = nokasaHns  partyuka
TemnepaTtypbl 06paTHON BoAbI.

YY.YY — ycraBka Tob, BblMMCREHHAs Mo
rpacuky.

Ecnun B napameTtpe KoHT.06paTkn 1 3agaHo
3HaYeHNEe «BbIKIIOYNUTLY, NOKa3aHWUs gaTyuka He
yynTbIBaOTCS Npu paboTe.

N [ 4
bd | & e i
| &Y +
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BkpaH 4 Mo e Bl

Fme XXXX = nokasaHus gaTtyvka R Iul"‘;"'ll"f
TemnepaTypbl BOfbl B KOHTYpE.

YY.YY - vycraBka TK, BblMMCRIEHHas Mo

rpacpuky  nubo  cpukcupoBaHHas  ycTaBka
3apaHue koHT. (Mpy Kon-Bo Tovek = 1).
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SkpaH 5

T

loe 13:00 — Tekylliee 3Ha4yeHNe BPEMEHU B
dopmate YACBI:MUHYTbI. 13.05.13 — OaTa B
dopmarte Y4.MM.IT.

JkpaH 6

foe XXX =
(pacueTtHoe B %).

anI HaXaTnun coYeTaHus KHOMOK +

yrpaBrieHUs! NMONOXEHWNEM 3aABVKKN KOHTYpa:

e

n
ot

Tekywee nonoxeHne K3P

KOHTPOINEpP MEPEXOaUT B PEXUM
a) 6rokupyIoTCS BCe OCTalbHble 3KpaHbl, KPOME MATOro;

py4HOro

6) Npu HaxaTum KHOMKN @ KOHTpOMnep BbIAAET CUrHam Ha OTKpbITUE 3aABUXKKW (B crydae,
ecnu 3afBukKa aHarnorosas — NNaBHO YBENWYMBAETCH 3HAYeHWe BbIXOAHOTO CWrHamna; B cryvae
Hanuuus 3agBuKKKM, ynpasnsiemon asymsi BY, 6Gyget BkntoyeH cooTBeTcTBytowuin BY Ha Bpems

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

|
B) MPW HaXaTuW KHOMKM

| GyaeT OCyLLECTBIEH BbIXO U3 pexnma pyyHoro yrnpaeneHus K3P.

Mo b Bl a1

fte

Ha HwxHen CTPOKE KOHTpOsiep BbiIBOOUT TEKCTOBOE 0603HavYeHne BKMIOYEHHOrO B TeKyLLl,VIVI

MOMEHT Hacoca: «Hacoc 1», «Hacoc 2». lpu Haxatuu + 6yneT ocyLlecTBNeHO

nepeksoveHne Ha CrnemyroLlmii U3 cnucka Hacoc. M3ameHeHne Hacoca NoATBEPXKOAeTCs 3BYKOBbLIM
CUrHarmnom.
JkpaH 8

e 10 1

Molam |H

Hiwe A [ bt
Ha HwxHel cTpoke KOHTponep BbIBOAWUT COCTOSiHME Hacoca noanuTkn «Bkn», «Bbikn» (cnesa) n
3HayeHve AaBneHns B KOHType (cnpasa). [Ansa koHTypa 2 npu «Mcn.Hac.XBC» = [la — oToGpaxaeTcs
cocTosiHne Hacocos XBC.

SkpaH 9

i -
fom . H
o} | a| &

Cowlors MBS
Ha HmXHeln cTpoke KOHTPOMnep BbIBOAUT COCTOSIHWE UCMPABHOCTU CUCTEMBI:

a) «Asap. gatd Prnog» — npu aBapum gatyvka AasneHusl. ABapusi gaTyska OaBrieHus He
BbIBOAMTCHA B Cry4ae, €CnM OH He MCNoMb3ylTca B cucTteme (yctaHoBrneH Tun gatumka 7 «HET
OATYUKA» (Tun gatyuka 8 ans koHTypa 2));

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

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

r) «Hacoc 2 aBap» - npu aBapum Hacoca 2 (kpuTtepumn aBapum cMm. n. 3.11).
a) «Cuctema ucnpasHa» — Npy OTCYTCTBUW aBapuu.
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Mpy HECKOIbKMX aBapUsix TEKCTOBblE CTPOKM PacluMpPOBKM NPUYUH aBapuil BbIBOASTCA Yepes
npo6en Ha HWXHEN CTPOKE.
[ns caBura cTpokW, He nomellaollencs No AfMHe Ha Aucrnee, criedyeT BOCMONb30BaTLCA

KOMOUHaLMen KnasuLl + (ans casura Bnpaso), nubo + (ans casvira BReBo).

Mpn BO3HUKHOBEHWW aBapuy KOHTPOMEP NEepPeKounT MHANKALMIO Ha 8 3KpaH, BKIOYUT namny
aBapuUMHOW CUrHanmu3auun, npu WUCYE3HOBEHUW aBapuvM namna aBapuHOW  CUrHanusauuu
BbIKIOYNTCS.

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

B atom pexume npubop nepexoauT K aBapuiHOMY MOAAEPXKaHWIO TeMMNepaTypbl B KOHTYpe B
COOTBETCTBUM C Tabn. 4.2.

4.1.5.1 ®yHKUUK, BLINONHAEMbIE NPU BXOAE B PEXUM

Mpu BXxoae B pexum:

— HacoC OTOMNSIEHNS;

— n3meHsietcs uHamkaumus Ha XKKU (cm. n. 4.2.5.3);
— YCTPOWCTBa aBapuiHON CUrHanu3aLum BKIOYEHbI.

4.1.5.2 ®yHKuuK, poctynHble B pexume «ABap.[laty.KoHTyp 1» (KoHTYp 2)

B pexxume gocTynHbl cnegyoLne dyHKLMN:

a) KoHTponnep nepexogutT K aBapuWHOMY MNOAAEpXaHWI0 TemnepaTypbl B KOHType B
COOTBETCTBUM C Tabnuuen 4.3;

6) PyuyHoe ynpaBneHue 3agBwkkoW. [nsi pydyHOro YynpaBreHUst MOLLHOCTbI Heobxoanmo

BbIOpaThb cTpenkamm unm Ha knaBsumaTtype npubopa akpaH 5 (cm. n. 4.1.5.3), 3atem cnepyet
HaXkaTb KOMOMHaUMIO KHOMOK +

3a7BWKKaMy HeoBXoaMMO HaxaTb KHOMKY @ Bxoa/BbIxoZ B pexum MoATBEPXKAAETCS 3BYKOBbIM
curHasnom;

B) AONONHUTENbHAsA (PYHKUMSI ynpaBfieHUss HAcocoM MOAMUTKM KOHTypa  nnGo Hacocamu
(noppobHee cm. n. 3.7);

r) aBTomaTuyeckoe nepeknioyeHne HacocoB 1, 2; pyyHoe nepekrnyeHne Hacocos 1, 2.

) oBHOBNEHME MHAMKALUMM Ha 3KpaHax.

. Ona BbiXod4a M3 peXuMa pYy4YHOro ynpaBreHus

Ta6nuua 4.2 — Jloruka perynupoBaHusi Npyu aBapusix AaT4MKOB

ABapuUiHbIN aTymK LOencrtBusa
Tk, Tob KoHTponnep npekpaliaet perynuposaHue, yctaHosus K3P B 3agaHHoe B
T H (npun TMNe napameTtpe K3PaBap nonoxeHue.
rpacmka 1)
Tnp (npu TMne
rpadomka 2)
Heckonbko gaTtymMkoB
Pnopn. KoHTponnep npogomkaeT perynupoBaHue, MpekpaTvB ynpaBrieHue
KOHTYPOM MOAMUTKM.
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4.1.5.3 Unpgukauus B pexume «AHP KoHTyp x»

Mpy dyHKUMOHMpOBaHUM KoHTpornepa B pexume «AHP KoHTyp x» Ha XKW o6HoBnsieTcs
MHOMKaUMS, oTpaxatowas npomcxoasiime npoLecchbl.

SkpaH 0

Fme XX = nokasaHuWs COOTBETCTBYHLLENO
AaTtyuka Temneparypbl.

:

Sy g fod 1 w
JofH|T) | TiH| | T|0|E M| 1
VAR ARy AR
FEN ey FAg FAg LY

et

-

AkpaH 1

Fpe XX XX = nokasaHuss  paTymka
TemnepaTypbl Hapy>HOro Bo3fiyxa (ecnv gatyvk
MOAKMIYEH W UchpaBeH), nnbo TeKkcToBOE
coobLeHve 06 owmnbke 3MepeHust.

SkpaH 2

Fope XXXX = nokasaHna  partyuka
Temnepatypbl npsiMOM  BoAbl (ecnvM  gaTyuk
MOAKMIYEH W uchpaBeH), nunbo TeKkcToBoe
coobLeHne 06 owmndKke n3mepeHus.

SkpaH 3

Fnpe XXXX = nokasaHus  paTyuka
TemnepaTtypbl obpaTHoW BoAbl (ecnu [aTyvk &
MOAKMIYEH W UchpaBeH), nnbo TeKCcToBOE
coobLLeHne 06 owmnbKke n3mMepeHus;

YY.YY = ycraBka Tob, BblMMCREHHas Mo

u
o

-

L]

=
i

i

L]

rpadouky.
SkpaH 4 T 1] |A|B|a|p|.|ala|T|.|K] .1
Ffme XXXX = nokasaHus  AaTyuka [orlwel w2 lol 1 BREVIEY;

TemnepaTypbl BOAbl B KOHType (ecnu paTyvk
nogkmnoyeH U ucnpaseH), nuMbo TekcToBoe
coobLieHne 06 owmnbke n3MepeHus:;

YY.YY = ycraBka TK, BblYMCriEHHass no
rpacpuky  nubo  cbukcupoBaHHas  ycTaBka
3afaHue KOHT.

SkpaH 5

Fne 13:00 — TekyLlee 3Ha4YeHVe BPEMEHU B
dopmate YACBI:MUHYTbI. 13.05.13 — [JaTta B
cdopmate Y4.MM.IT.

JkpaH 6

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

anI HaXaTnun coYeTaHus KHOMOK +

ynpasJieHUa NOJI0OXKEeHNEM 3aABMXKN KOHTYpa:
a) 6J'IOKVIpy|'OTCF| BCE€ OCTallbHbl€ 3KpaHbl, KOOME NATOro;

[
E
i}
11
g

..[

E:

o

ke
¢
£,

T
i

KOHTPOINEP MEPEXOAUT B PEXUM PY4HOro

0) Npy HaxXaTun KHOMKU KOHTpONMep BblJaeT CUrHam Ha OTKPbITME 3aABUXKM (B cnyyae,
ecnv 3afBuKKa aHarnoroBasi — NNaBHO YBENWYMBAETCH 3HAYeHWe BbIXOLHOTO CWrHamna; B crydvae
Hanuuus 3agBWKKKM, ynpasnsiemon asymsi BY, Gyget BknioyeH cooTBeTcTBytowumin BY Ha Bpems

HaxaTusi KHonku). Mpu HaxaTum KOHTPOIINEP BbIAACT CUrHas Ha 3aKpbiTUE 3a[BUXKU.
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B) NPW HaXaTWN KHOMKM @ GyaeT OCyLLECTBIEH BbIXO U3 pexuma pyyHoro yrnpaeneHus K3P.
SkpaH 7

H

bd 2 |y
|l L2,

0 I 2 G IS

14
L

T
1]
| 1

ot

Ha HwxHen CTPOKE KOHTpOsiep BbiIBOOUT TEKCTOBOE 0603HavYeHne BKIMHOYEHHOrO B TeKyLLl,VIVI

MOMEHT Hacoca: «Hacoc 1», «Hacoc 2». [Npu Haxatum + @ OyaeT ocyLlecTBEHO

nepekxkrniyeHne Ha CJ'Ie,Ely}OLIJ,VIVI n3 cnucka Hacoc. MameHeHne Hacoca noaTBepXxaaeTca 3BYKOBbIM
curHanom.

AkpaH 8

o
Frs

Ha HWXHel cTpoke KOHTponnep BbIBOAWUT COCTOSIHWE Hacoca NoanuTkn «Bkny», «Beikn» (cnesa) u
3HayeHvie AaBreHus B KOHType (cnpasa). [NogpobHee o norvike paboTbl Hacoca NoAnuTKK cm. n. 3.7.
SkpaH 9

L
i

£ i
. H
| a| &

THe

Ha HWXHel cTpoke KOHTpOMnep BbIBOAUT COCTOSIHUE UCMPaBHOCTU CUCTEMBI:

a) «ABapus gatumkoB THB Tnpsm To6 Tk Pnogn» — npu aBapuv gatyvkoB. ABapus AaT4MKOB
[aBreHunsl, Hapy>KHOro Bo3ayxa, NPsIMON BoAbl HE BLIBOAUTCS B CIly4ae, eCfu OHWU HE UCMONb3YTCs B
cvcTeMe (yCTaHOBMEeHbl TUMbl COOTBETCTBYOLWMX AaTunkoB «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 HecKonbKNX aBapusix TEKCTOBbIE CTPOKM PacluMdpoBKM NPUYMH aBapuil BbIBOASTCS Yepes
npo6en Ha HWKHEN CTPOKe.

[na cosura CTpoKM, He MOMeLAloLIeiica No ANWHEe Ha Aucrnee, crefayeT BOCMOMb30BaThCH
E +

KoMbUHaLmei KnasmLu + (ans casura BnpaBso), Nnbo (ans casvra BReBo).

[Mpy BO3HMKHOBEHWM aBapuu KOHTPOMMEp MNepekniounT MHAMKaUMI0 Ha 8 3kpaH. YCcTpoucTea
aBapUNHOW CUrHaNM3aLun BKMIOYEHbI MOCTOSHHO.

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

B aTom pexume npubop nepexoauT K aBapuAHOMY MOAAEPXKaHWIO TeMNepaTypbl B KOHTYpe B
COOTBETCTBUM C Tabnuue 4.1.

a | £l
FAY

AeapKa gty

4.1.6.1 PyHKUMMK, BbINONHAEMbIE NMPU BXOAE B PEXUM
Mpu Bxoae B pexum:

- Hacoc 1 1 Hacoc 2 BbIKMOYEHbI;

—  unsmMeHsieTcs uHamkaums Ha XKKU (cm. n. 4.1.6.3);

—  YCTPOWCTBa aBapUMHON CUrHanu3auuy BKIOYEHbI.

4.1.6.2 ®PyHKUMMK, BOCTyNHbIE B pexume «ABap.Hacoc.KoHT.1» (KOHTYp 2)
B pexvme gocTynHbl criegytowime yHKUmm:

a) KOHTpOMep ynpasnsieT 3aABWXKOW, NOAAepXKMBas TEMMNepaTypy B KOHTYpe OTHOCUTENbHO

ycTaBku, 3agaHHon no rpacuky «Fpad TkoHTYyp1» nnbo oTHOCUTENBHO (PUKCUPOBAHHON YCTaBKW
3apaHue koHT. (npy Kon-Bo Touek = 1) ;

6) PyuyHoe ynpaBneHue 3aaBwxkol. [Ans pyyHOro ynpaBreHusi MOLLHOCTb HeoGXoaumMo

BblbpaTtb cTpenkamm unm Ha knaBsmaTtype npubopa akpaH 5 (cm. n. 4.1.6.3), 3atem cnepyet
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HaxaTb KOMOWHAaUMIO KHOMOK + . Ons Bbixoga u3 pexuma py4vyHOro ynpasleHusa

|
3aBWXKaMu HeobxoanmMo HaxaTb KHOMKY @

Bxopa/Bbixoa B pexvm NOATBEPXAAETCH 3BYKOBLIM CUTHAMOM.
B) AOMNONHUTENbHAsA (OYHKUMS yrpaBleHns HAaCOCOM MOANUTKM KOHTypa (noapobHee cm. n. 3.7).
r) O6bHOBNEHNE NHOMKALMM Ha JKpaHax.

4.1.6.3 Unpukauusa B pexxume «ABap.Hacoc.KoHT.1» (KOHTyp 2)

Mpy dyHKUMOHMPOBaHUM KOHTponnepa B pexume «Asap.Hacoc.KoHT.1» Ha XKW o6HoBnsieTcs
MHOMKaUMS, oTpaxatowas nponcxoasiime npoLecchl.

JkpaH 0 Foolmr [T Tlos (Tell
fme XX = nokasaHus COOTBETCTBYIOLLIErO 1 T arlaal Tselse | | selsr| |
JaTtyvka Temnepartypsbi. & e U 55 il

SkpaH 1 iled HE &P e LR

Fpe XXXX = nokasaHuss  paTymka |
TemnepaTypbl Hapy)XHOro Bo3dyxa (ecnv AaTyvk ol ki i
NOOKMOYEH UK uUcnpaBeH), nnbo TekcToBoe
coobLieHve 06 owmnbke 3MepeHust.

JkpaH 2 e AE S H B L E L]

Fne XXXX = nokasaHus  pgaryuka ‘ [%]

TemnepaTtypbl MNpsMon  Bogbl (ecnu  AaTyMk
MoaKMoYeH U ucnpaeeH), NGO TekcToBoe
coobLeHne 06 owmndKe n3mepeHus.

SkpaH 3

Frme XX.XX = nokasaHus  pgaTyuka
TemnepaTtypbl obpaTHo/ BoOAbl (ecrnu [aTyvk
NMOAKMIYEH W UchpaBeH), nnbo TeKkcToBOE
coobLeHne 06 owmndKke n3mMepeHus;

YY.YY = ycraBka Tob, BblMMCREHHas Mo
rpadouky.

OkpaH 4

Ffnpe XXXX = nokasaHus gaTyvka ";_;:':
TemnepaTypbl BOAbl B KOHTYpe (ecnv patyuk L
MOAKMIYEH W uUchpaBeH), nnbo TeKkcToBOE
coobLeHne 06 ownbKke 3mMepeHus;

YY.YY = ycraBka Tk, BblMMCIIEHHas no
rpachuky nnbo dmKcpoBaHHasa ycTaBka 3agaHue
KOHT. (Npu Kon-Bo Toyek = 1).

3kpaH 5

Fne 13:00 — TekyLlee 3Ha4YeHVe BPEMEHU B
¢dopmate YACBI:MUHYTbI. 13.05.13 — [aTa B
cdopmate H4.MM.IT.

SkpaH 6

Fme XXX = Ttekywee nonoxeHne K3P
(pacueTHoe B %).

Mpy HaxaTuyM coyeTaHUs KHOMOK +

ynpasJieHUa NOJI0XKEeHNEM 3aABMXKN KOHTYpa:

i

T
i1

B
T
3
n
H
El
preves
Ll
ot

i
L

ni
=
5
=z
h-
m
:
]
o
rn
:
=
I

ke
¢
£,

i

I
i
-~

KOHTpONNnep nepexoguTt B PEXUM PYHHOro
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a) BroKUpYHOTCSt BCe OCTarbHble 3KpaHbl, KPOME MSATOrO;

6) NpW HaxaTun KHOMKU KOHTpOIMnep BblgaeT cUrHam Ha OTKpblTUe 3afBUXKU (B crydvae,
€cnu 3a[BuXKa aHanoroBasi — MIaBHO YBENWYMBAETCS 3HAYEHWE BLIXOAHOTO CWUrHana; B crydvae
Hanmuumns 3aABuKKK, ynpasnsemon asyms BY, Oyger BknioyeH cooTBeTcTBylowMin BY Ha Bpewms

HaxaTusi KHonku). Mpu HaxaTum KOHTPOINEP BbIAACT CUrHas Ha 3aKpbITUE 3a[BVXKU.

B) Npu HaXXaTun KHOMKU @ 6y,£leT OCyLLEeCTBIIEH BbIX0A U3 peXxumMma py4HOro ynpasJieHUsA K3P.

OKpaH 7

a | ¢

FARE - Y} l—s 1 o

IR B R R =

1 p| oo g g |
R =L L LU E

Ha HwXHeln cTpoke KOHTPOMnep BbIBOAUT COCTOSIHWE UCMPABHOCTU CUCTEMBI:

a) «Aeap.Hacoc» — Bceraa.

6) «ABapua gatuuka Prnogn» — npu aBapum gatyvka fasneHus. ABapus fatyvka AaBMeHus He
BbIBOAMTCHA B Cry4ae, €CnM OH He MCNoMb3ylTcs B cucteme (yctaHoBrneH Tun gatumka 7 «HET
OATYUKA» (Tun gatyuka 8 ans koHTypa 2));

Mpn HecKkonbKnx aBapusix TEKCTOBblE CTPOKM PaclUMdpPOBKMA NPUYMH aBapuin BbIBOAATCA Yepes
npo6en Ha HWKHEN CTpoKe.

[na casura CTPoOKW, He Mnomellarollencs no AfiMHe Ha Aucninee, crieqyeT BOCMOMb30BaTbCA

KOMOWHaLMen KnasuL + (ans casura Bnpaso), NMbo + (ans cosvra Bneso).

YcTpoicTBa aBapyinHON CUrHann3aLumm BKIOYEHb! Bceraa.

4.1.7 Pexum «AHP koHTYyp 1» (KOHTYp 2)

B atom pexume npubop ynpasnsiet K3P koHTypa, ocyliecTBnss novck koadpcmumertos M0
perynsitopa. B pexvme ecTb ABe CTaguu: CTagusl Py4YHOro ynpaBreHus U aBTomaTtuyeckas Cragus.

I'IpM pyHHOVI CTaguun nonb3oBaTtesib noarotaBfiMBaeT CUCTEMY K aBTOHaCTpOVIKe, B aBTOMaTU4eCKOn
CTaguun ocyLLecTBNAeTCA NOUCK KOSde)VILI,VIeHTOB nmag peryndatopa B aBTOMaTU4eCKOM pexnmMme.

MpumeyaHne — B npouecce OCyLIECTBNEHNS aBTOHACTPOMKM MNPOUCXOAUT 3HAYUTENbHOE
konebaHne Temnepatypbl B KOHType. Ecnu cuctema He gonyckaeT Takux konebaHuwii, nnbo oHn moryT
NpUBECTM K NOpYe MaTepuanbHbIX LEHHOCTEN B NOMELLEHUAX 34aHWS UK yYXyALWEeHN0 CaMoYyBCTBUSA
ero oburtatenen (Hanpumep, 6GonbHWMUBI W T.A4.), HEOBXOAMMO OTKa3aTbCA OT MPOBEAEHUs
aBTOHACTPOWIKN.

4.1.7.1 ®PyHKUMMK, BbINOJNHAEMbIE NMPU BXOAE B PEXUM
Mpu Bxoae B pexum:

—  HacoC BKIOYEH;

—  u3MeHsieTcsa nHankaums Ha XKKU (cm. n. 4.1.7.3);

—  YCTPOWCTBa aBapuHOWN CUrHanM3aLwmm BbIKNoYeHb! BCeraa.

4.1.7.2 ®PyHKUUU, [OCTYNHbIe B pexume «AHP KoHTyp 1» (KOHTYp 2)

B pexuvme gocTynHbl cneaytowime yHKUmK:

a) KOHTpoMfep ynpaBnseT 3aABUKKOW, OCYLLECTBNAASA Nonck koadduunentos MU perynatopa;
©0) pononHutenbHasa yHKUUS yNpaBieHns HACOCOM NMOAMNUTKU KOHTypa (mogpobHee cm. n. 3.7).
B) aBTOMaTn4eckoe nepekroyeHme HacocoB 1, 2; pydHoe nepeknoyeHme Hacocos 1, 2.

r) oGHOBNEHME NHAMKALUMM Ha SKpaHax.

4.1.7.3 Unpukauus B pexume «AHP koHTYp 1» (KOHTYp 2)

Mpy yHKUMOHMpOBaHUM KoHTpornnepa B pexume «AHP koHTyp 1» Ha XXKW o6GHoBnsieTcs
MHAVKaUMS, oTpaxatoLas npoucxoasiuye npoLecchbl.
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AkpaH 0

i

X

re
<
il

LAY LY ARV

FANFAY N AT Al

Ine XXX.X = nokasaHusi fatunka Temnepartypbl KOHTypa ¢ ToyHocTbo 0,1.
YYY — MuHMManbHasi Temnepatypa B KOHType, OT KOTopoh OyaeT BO3MOXEH 3anyck

aBTOHACTPOWKKN (OHa paBHa pa3HuLEe YCTaBku B pexume «HarpeB KOHTYp 1» U YeTbIpéx rpagycoB) —
npu py4Hor ctagum n «MLH» — NpY aBTOMaTNYECKON CTaauu.

ZZZ — B pyYHOW CTaguu — COCTOsIHME cucTeMbl: «[lyck» — BO3MOXEH 3amnyck aBTOHaCTPOMKM,

«HeCTab» — HEBO3MOXEH 3anyCck aBTOHacCTPOMKW; B aBTOMATUYECKON CTaun — 3HAYEHNE MOLLHOCTM
Harpesa B NPOLEeHTax.

MeHee 4yeM Ha 4 rpagyca Huke ZZZ.

HaxxaTtve kombuHauwmi knaswLL , B Py4HOM CTaguy MPUBOAWT K OTKPbITUIO/3aKpbiTuio K3P.

CTpernka BHWU3 B py4HOW cTaguu oTobpaxaeTcsi Mpu YCroBWUM, YTO TemnepaTypa B KOHType

kpaH 1 T ) HE Bl a1
Fme XXXX = nokasaHus  gatuvka  |+s s v we |
TemnepaTypbl HapykHOro Bo3gyxa (ecnu patymk [Frlfil BT
nogkmnoyeH U wucnpaeeH), 5mbo  TekcToBoe
coobLieHve 06 owmnbke 3MepeHust.
3kpaH 2 Tnp & H Kl 1
Fme XXXX = nokasaHua  JgaTyuka |
TemnepaTtypbl npsmon Boabl 1 (ecnu pgaTumk
nogkmnoyeH U ucnpaeeH), 1MBo  TekcToBoe
coobLeHne 06 owmndke namepeHus.
SkpaH 3 Tl &lH P RE
Fpe XXXX = nokasaHus  partyuka | Ry
TemnepaTtypbl 06paTHO BOAbI. i I
YY.YY — ycraBka TemnepaTypbl obpaTHou
BOZbl, BbIYMCIIEHHAs MO rpaduky.
JkpaH 4 & H P A
fme XXXX = nokasaHus  garyuka W 1 | "‘;"'I"‘f
TemnepaTypbl BOAbl B KOHType (ecnu pJaTyuuk
nogkmnoyeH U ucnpaeeH), 1MBoO  TekcToBoe
coobLeHne 06 owmnbKke n3mepeHus;
YY.YY = ycraBka Tk, BblMMCNIEHHAs MO
rpacpuky nubo dukcmpoBaHHasi ycTaBka 3agaHvie
KOHT. (npu Kon-Bo Touek = 1).
Skpan 5 EIE alHE SR
lFoe 13:00 — Tekyuliee 3HauveHuWe BpeMeHu B g | N RE 5' Nk
dopmate YACBEMUHYTHI. 13.05.13 — Oata B L=/ ™. ° il Bl Bt ult i i
cdopmate H4.MM.IT.
OkpaH 6 g o & Bl .11
foe XXX = Tekywee nonoxenne K3P [ 7.; 1
(pacueTHoe B %). i kst
Skpan 7 Hoaoo:o £H P AN

Ha HwXHeln CTpoke KOHTpONnep BbIBOAWUT .H-

TEeKCToBOe 0603Ha4eHue BKIIOYEHHOrO B TEKYLUMN
MOMEHT Hacoca: «Hacoc 1», «Hacoc 2».
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Mpun HaxaTum + . OyaeT ocyLLeCcTBNEHO NepPeKMoYeHe Ha CneayoLLmMii U3 Crncka Hacoc.
MN3meHeHne Hacoca NoATBEPXAAETCS 3BYKOBLIM CUTHAMOM.
4.1.7.4 TMpoBepeHune AHP
- nepenigute B pexxum AHP koHTypa (AHP koHTyp 1(2) = Oa);
- Ha pabounx akpaHax — CM. onucaHue akpaHa 0;
- ecnu namepeHHas Temnepartypa XXX.X Bbilwe, 4eM Heobxoanmas Ans 3anycka ycrtaska YYY ¢

NMOMOLLbHO KIaBULLN NPU3aKpoMTE KranaH;
- KOrfia 3amyck CTaHeT BO3MOXHbIM, Haammch «HeCTab» cMeHUTCst Haanucbio «Myck»;

- KPaTKO HaXXMWUTE KHOMKY
- Mo okoH4YaHun AHP npubop nepeBe,ueT KOHTYp B pexwum Harpes;

- MPUHYANTENBHBLIN BbIXOA U3 pyyHon ctagumn AHP —

- NpepbiBaHne aBTomaTuyeckon cragum APH -

4.1.8 Pexxunm «JleTo KOHTYp 1» (KkOHTYp 1)
B AaHHbI pexyM KOHTYp MOXeT OblTb nepeBefeH Tonbko npu MaeHoe meHto/ Obee/ MalimHa

COCTOsIHUI — napameTp «3uma/JleTo koHT.X» = [a.
B atom pexume npmbop 3akpbiBaeT K3P 1 Bbiknto4aeT Hacochl.

4.1.8.1 ®yHKUMK, BbINOJTHAEMbIE NMPU BXOAE B PEXKUM

I'Ipw BXOZE B PEXUM:
BbIKIMIOYAOTCA HacoChl (BKIHOYAOTCA noovepeaHo Ha Bpemsi «Jleto Hac.Bp.» (B MuH.) C
nepuoan4HocTblo «Jleto.Hac.nep.» (B CyT.);

—  BbIKMIOYAOTCS HACOCHI;

—  3akpbiBaeTcs K3P;

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

—  YCTpOWCTBa aBapUMHON CWUrHamu3auuu BblKIOYEHbl, M OyaoyT BKIKOYEHbl B Criyyae
BO3HWKHOBEHMWS aBapuiHOW cuTyaumm (CMm. n. 7.2).

4.1.8.2 PyHKUMK, LOCTYNHbIE B pexume «JleTo KOHTYp 1» (KOHTYp 2)

B pexuvme gocTynHbl cneaytowime yHKUmK:

a) Meproamnyeckoe BkINOYEHME HAcCOCOB KOHTypa (nogpobHee cm. n. 6.13.7).

6) O6HOBMEHME HAVKALMM Ha SKpaHaXx.

4.1.8.3 Unaukaums B pexume «JleTo KOHTYp 1» (KOHTYp 2)

Mpn dyHKUMOHMPOBaHUM KOHTpornepa B pexume «Jleto koHTyp 1» Ha XKW obHoBnsietcs
MHOMKaUMS, oTpaxatowas npoucxoasiime npoLecchl.

AkpaH 0 BT Tl 1
Fpe XX = nokasaHus COOTBETCTBYHOLLEro AaTyuka i1 1| P
Temneparypbl.

OkpaH 1 Tl Aeltio K. a1l

Foe XX.XX = nokasaHua gartdyvka temnepatypbl [v: ws| [vs|us|
HapyXHoro BO3Ayxa (ecnuM [aTyvMk MOAKIYEeH U ol
ucnpaseH), nMbo TekcToBoe cooblieHne o6 owwwnbke
N3MepeHust.

L]

SkpaH 2

Foe XX.XX = nokasaHua gartyvka Temnepartypbl
npsiMo BoAbl (eCnv AaTyvK NOAKMOYEH N UCNPABEH),
nnbo TeKkcToBOE CoobLLEHME 06 oLNbKe N3mMepeHus.
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AkpaH 3

Foe XX.XX = nokasaHus gatuvka Temnepatypbl [v: s |sslwe | | | | | |silwsa s
obpaTHOl BOAbl (ECNMM  [aTYMK  noakmodeH u [ fr] = [ P[T]=] 7] ¥
ucnpaBeH), nMBo TekcToBoe cooblueHne o6 onbke
N3MepeHus;

YY.YY = ycraBka Tob, BblYMCIEHHAs MO rpadmky.

OkpaH 4

Foe XX.XX = nokasaHus patyuka TemnepaTtypbl
BOAbl B KOHType (ecrnum [JdaTyMK MOAKIOYeH U —
ucnpaeeH), nMbo TekcToBoe coobLlieHne o6 ownbke
N3MepeHuns;

YY.YY = yctaBka Tk, BblMMCMEHHas no rpaduky
nmbo duKcupoBaHHasa yctaBka 3afaHue KOHT. (npwu
Kon-Bo Toyek = 1).

3kpaH 5

Fne 13:00 — Tekywee 3HayeHWe BpeEMEHU B
¢dopmate YACbLMUHYTbI. 13.05.13 - [data B
cdopmate Y4.MM.IT.

JkpaH 6

HEE

T

e

[ne XXX = Tekylee nonoxeHue K3P (pacueTHoe B %).

anI HaXaTnunm coveTaHus KHOMOK +

yrnpaBrieHUs NMONOXEHWNEM 3aABVKKN KOHTYpa:
a) 6roku1pyloTCs BCe OCTalbHble 3KpaHbl, KPOME MATOro;

KOHTPOINEP MEPEXOAUT B PEXUM PY4HOro

6) Npu HaxaTum KHOMKN @ KOHTpOMnep BblAAET CUrHam Ha OTKpbITUE 3aABUXKKM (B crydae,
ecnu 3afBukKa aHanorosas — NNaBHO YBENMYMBAETCH 3HAYEHWe BbIXOAHOTO CWrHamna; B cryvae
Hanuuus 3agBWKKKM, ynpasnsiemon Asymsi BY, 6Gyget BkntoyeH cooTBeTcTBytowmin BY Ha Bpewms

HaxkaTua KHOI'IKVI). |-|pVI HaxkaTum KOHTpONnep BblAacT CUrHan Ha 3akpblTUe 3aaBVXKN.
|

|
B) NPW HaXXaThN KHOMKM GyaeT OCyLLECTBIEH BbIXO U3 pexuma py4yHoro yrnpasneHus K3P.
SkpaH 7
i NS | s -
Aleto A |
CHocitsma OO R & B

Ha HwxHeln cTpoke KOHTPONnep BbIBOAUT COCTOSHUE MCMPABHOCTU CUCTEMBI:

a) «ABapua pgatuvkoB TH Tnpsm To6 Progn» — npu aBapuv gaTyvMkoB. ABapusi AaT4MKOB
HapyXHOro BO3ayxa, MPsIMO BOAbl, AABIEHUS] B KOHTYpe HE BbIBOAUTCS B Cry4yae, €Cnvi OHU He
MCMONb3YTCS B CUCTEME (YCTaHOBIMEHbI TUMbl COOTBETCTBYIOLWMX AaTYMKOB - «HET JATUNKAR).

6) «Cuctema ncnpasHa» — Npu OTCYTCTBUM aBapum.

Mpy HECKOTbKUX aBapusiXx TEKCTOBblE CTPOKW PacLUM(POBKM MPUYMH aBapuil BbLIBOASTCS Yepes
npoben Ha HWXHeN CTPOKe.

[ns caBura CTpokW, He MOMeLLalolencss No AfiMHe Ha Aucniee, crieqyeT BOCMONb30BaThCs

KOMOWHaLMen KnasuLl + (ans casura Bnpaso), NMnbo + (ans casvra Bneso).

YcTponcTBa aBapuiHOM CUrHanusauum BKIoYeHbl Bceraa.
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Mpn BO3HUKHOBEHUW aBapuy KOHTPOMEp NEepPEeKIouUT UHANKALMIO Ha 6 3KpaH, BKIOYUT namny
aBapuUMHOW CUrHanmu3auun, npu WUCYE3HOBEHUW aBapuM namna aBapuHOW  CUrHanusauuu
BbIKIOYNTCS.

4.2 Cxema nepexofa mexnay pexmmamm KOHTypa

Cxema nepexofa Mexay pexumamu yHKLUMOHMPOBAHUSI KOHTypa NpefcTaBneHa Ha pUCYHKe
4.2. YcnoBus nepexoda Mexay pexvmamu npveeaeHsl B Tabnuue 4.3.

ABapusi gatymka OGyaeT cuuTaThCsl NPU aBapuAHON CUTyauMKn B KaHane U3MepeHUsi, a Takke B
TOM Criy4ae, eCnu npu HacTpovike 3aAaHO 3HayYeHne COOTBETCTBYHOLLEro napametpa «Tun gaTynka»
= «HET OATYWKA» (ons patumkoB «Bxoa 1» npu «Tun rpacduka» = 2; «Bxog 2» npu «Tun rpacuka»
=1; «Bxog 7», «Bxog 8»).

16,
13 Asap.Hacoc konTyp X
157 f12_$
9 14 8
»| OGpaTH.koHTYp X |« »| ABap.Jlary.koHTyp X |<—
A A
10 11
AHP koHTyp X
A
v 6 \ A 2 7
“»| Houb KOHTYp X |« »| Harpee koHTyp X :
A A 4
5 2 v
Neto kouTyp X
3
OcrtaHoe KoHTyp X T

f

PucyHok 4.2 — Cxema nepexoga Mexay pexumMamm KOHTypa
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Ta6bnuua 4.3 — YcnoBus nepexoga Mexay pexumamu

fi]

Mepexon B OcTtaHOB U3 noGoro
pexuma :

- C KnaBuaTypbl (KHOMKa «myck/cTon»);
- no ceTu («3anyck KoHTYp» = la):

- €CNY HET aBapuK AATHMKOB.

Mepexon u3 OctaHoB B HarpeB.:

1. ¢ knaBmaTypebl (KHOMKa «MycK/CTon»)
unu no ceTu («3anyck KOHTyp» = [la).
2. Het aBapuu gartuyumkoB.

3. T H < T 3auma/neTo.

4. Bpemsi — He Houb. [laTa — He
BbIXOZHOMN.

Mepexoa u3 OctaHoB B JleTo:

1. ¢ knaBmaTypbl (KHOMKa «MycK/CTOMN»)
unu no cetu («3anyck koHTyp» = [la).
2. HeT aBapuv 4aTyvKoB.

3. Bumal/lleTo KoHT. = ga.

4. T H>T 3umalneto.

5. Bpemsi — He Houb. [laTa — He
BbIXOAHOW.

Mepexop Harpes - IleTo:

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

2. T H>T 3uma/neTo (c yyetom
[enbTa 3uma/neTo).

Mepexop JeTo - Harpes:

1. T H < T 3uma/neto (c y4eTom
[enbTta 3uma/neTo).

2. Bpemsi — He Houyb. [laTa — He
BbIXOAHOW A€Hb.

Mepexopn OctaHoB - Houb:

1. ¢ knaBumaTypbl (KHOMKa «MyCK/CTOM»)
unu no cetu («3anyck koHTyp» = [la).
2. HeT aBapuv 4aT4yvKOB.

3. T H < T 3uma/neTo.

4. Bpemsi — Houb nubo Oata —
BbIXOAHOW.

Mepexop Harpes - Houb:

1. T H < T 3uma/neTo (c y4eTom
HenbTta 3uma/neTo).

2. Bpemsi — Houb nun6o fdata —
BbIXOAHOW O€Hb.

3. To6p.min<To6<Tobp.max

Mepexop Houb - Harpes:

1. T H < T 3uma/neTo (c yyeTom
HenbTta 3uma/neTo).

2. Bpemsi — He Ho4b Nnbo [laTta — He
BbIXOAHOW A€Hb.

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

1. c knaBuaTypsl («3anyck AHP» = [la)
1N no ceTw.

2.t paboTbl B pexume Harpes >
BpemeHu «[porpes».

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

1. aBTOMaTUYECKM NOCNE 3aBepLUEHNS
AHP.

2. Mo HaxkaTwuio KHomMkn «Bbixoa» (2
Cex.).

Mepexon AHP — ABap.[JaT4y.KOHT.:
1. ABapusi gatumkoB (cm.n.4.1.5).

Mepexon Houb - O6paTtHasn:
1. To6>Tob6p.max nubo Tob >
Tob6p.min

2.t paboTbl B pexume Houb >
BpemeHnu «[porpes».
Mepexon O6paTHas - Houb:
1. To6p.min<To6<Tob6p.max.
2. Bpemsi — Houb nu6o fata —
BbIXOAHOW.

Mepexop Harpes - O6paTHas:
1. To6>Tobp.max nubo Tob >
Tob6p.min

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

Mepexopn O6paTHas - Harpes:
1. To6p.min<To6<Tobp.max.

2. Bpemsi — He Houyb. [laTa — He
BbIXOZHOMN.

Mepexon Harpes — ABap.[JaTy.KOHT.:
1. ABapust gatumkoB (cm.n.4.1.5).
Mepexopn ABap.[aTy.koHT. - HarpeB:
1. YcTpaHeHue aBapuv AaTYmKOB.

2. TH < T 3uma/lleto

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

4. Bpems — He Houyb. [laTa — He
BbIXOAHOW.

fi2]

MNMepexon ABap.Hacoc.koHTYyp —
ABap.[laTy.KOHT.:

1. ABapus gatuukos (cM.n.4.1.5).
Mepexon ABap.[JaTy.KOHT. —
ABap.Hacoc.koHTyp:

1. YcTpaHeHue aBapuv AaTYMKOB.
2. TH < T 3uma/lleto
3. ABapwusi HacocoB (cm.n.4.1.6).

Mepexon O6paTHas KOHTYp —
ABapus HacocoB:

1. ABapusi HacocoB (cm.n.4.1.6).
Mepexon ABapusi HacocoB —
OGpaTHas KOHTYp:

1. YcTpaHeHa aBapusi HACOCOB.
2. Pexum aBapum copoLueH (KHOMKM
«anbT» + «nyck/cTon»).

3. To6>Tobp.max nuéo Tob >
Tobp.min.

4. TH < T 3uma/lleTto

Mepexon O6paTHas KOHTYp —
ABap.[JaTy.KOHT.:

1. ABapwist gaTumkos (cMm.n.4.1.5).
Mepexon ABap.[aTy.KOHT. —
OGpaTHas KOHTYp:

1. YcTpaHeHa aBapusi 4aT4MKOB.
2. To6>Tobp.max nuéo Tob >
Tobp.min.

3. TH < T 3uma/lleto

Mepexon HarpeB — ABapus
HacocoB:

1. ABapwisi HacocoB (cm.n.4.1.6).
Mepexon ABapusi HacocoB - HarpeB:
1. 1. YcTpaHeHa aBapuvsi HACOCOB.
2. Pexxum aBapum copoLueH (KHOMKM
«anbT» + «nyck/cTony).

3. TH < T 3uma/lleto

4. Tobp.min<To6<Tobp.max.

5. Bpemsi — He Houb. [laTa — He
BbIXOAHOW.

Mepexon Houb — ABapusi HacocoB:
1. ABapusi HacocoB (cm.n.4.1.6).
Mepexon ABapus HacocoB - Houb:
1. 1. YcTpaHeHa aBapuvsi HACOCOB.

2. Pexum aBapum copoLueH (KHOMKM
«anbT» + «nyck/cTon»).

3. TH < T 3uma/lleto

4. Tobp.min<To6<Tobp.max.

5. Bpemsi — Houb. [laTa — BbIXO4HOMN.

4.3 TMpuHyauTenbHOe U3MeHeHMe TEKYLLEero pexuma npubopa

MN3MeHeHne TeKyLLEro pexuma MOXET OCYLLEeCTBMSTLCH He TONbKO aBTOMaTU4ecku No mepe
M3MEHEHUSI KOHTPONMMPYEMbIX NapaMeTpoB M C y4eTOM 3afaHHbIX 3HAYeHuii paboumx napameTpos
KOHTpOIfepa, HO 1 ObiTb NPUHYOMTENbHLIM — YEepe3 U3MEHEHWE NapaMeTpoB «3anyck KOHTYp 1» u
«AHP koHTYp 1» — ans koHTypa 1 1 «3anyck KOHTYp 2» 1 « AHP KOHTYp 2» — Ans KOHTypa 2.

53



4 Pexxumbl paboTbl npubopa B cucteme LIO n 'CB

MpuHyaUTENbHOE N3MEHEHME pexnMa NPUMEHSETCS Npu:
—  3anycke W ocTaHoBe cucTembl («3anyck KOHTyp 1» = [la — nepeBod B pexum
perynupoBaHusi; HeT — nepeBog B OcTaHOB); 3amnyck 1 OCTaHOB TakKe BO3MOXEH C naHenu

npubopa (Npu HaxaTun KHOMKM @ B TeyeHune 3-4 ceKk. OCYLUECTBMSETCH 3anyck wunu
OCTaHOB COOTBETCTBYIOLLLErO KOHTYpa);
—  3anycke aBToHacTpoliku (<AHP koHTyp 1» = [1a).

MeToppl ocyLecTBNEeHNS CMEHbI TEKYLLLETO pexumMa npubopa:
1 3anyck n octaHoB C knaeuaTypbl npubopa. BbinonHseTcs nonb3oBaTenem U3MeHeHWeM
napameTpa MeH npubopa «3anyck KOHTYp 1» u «AHP KoHTyp 1» — ans koHTypa 1.

KHonkamm unm BblGUpaeTcsa 3HaveHne «[a» Ons Bbixoga M3 OCTaHOBa M

3anycka aBTOHaCTpOVIKVI N 3HavyeHne «HeTt» gns octaHoBa KOHTYpa U HaXXMMaeTCA KHOMKa

. Take ons 3anycka CUCTEMbl MOXHO HaXKaTb KHOMKY MyCk/CTON ANUTENbHO (Ha 3 ¢ 1
6onee). [ina KoHTypa 2 — aHanornyHo.

2 3anyck n oCTaHOB Mo ceTu.
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5 MoagrotoBka npubopa Kk padoTe

5.1 MoHTax npubopa Ha o6bekTe

5.1.1 MNoarotoButb MecTo B Lukady aBTOMaTukM. KOHCTpyKumMsi Likada AormkHa obecneyvBaTb
3awuTy npubopa OT nonagaHusi B Hero Brnaru, rpsis3v U MOCTOPOHHMX npeameToB. Cnepyet
MCMnonb3oBaTh MeTannmnyeckmi wkad ¢ 3asemneHmem kopryca. CMoHTUpoBath npubop Ha DIN-peviky.

5.1.2 MNpw pasmeLyeHnn npubopa cnenyeT NOMHUTL, YTO MPY SKCMyaTaumMmn OTKPbITbIE KOHTAKTbI
KNemMM HaxoOsTCs nog HanpsPKEHUEM, OMacHbIM Ansi YeNoBEeYECKON XU3HW. Mo3aTomMy A0CTyn BHYTPb
Takux LWKadoB ynpaBrieHnsi pa3peLleH TONbKO KBanuduUMpoBaHHbIM crieumanvicTam.

5.2 MoHTaX BHeELIHUX cBsi3en

5.2.1 O6wue TpeboBaHUA

5.2.1.1 NuTtaHne npubopa crnegyeT OCYLECTBNAATb OT CETU, HEe CBA3aHHOW HEMOCPeACTBEHHO C
nMTaHMeM MOLLHOrO cunoBoro obopydoBaHusi. Bo BHelwHel Lenu pekoMeHayeTCst YCTaHOBWUTb
BbIKItoYaTenb, obecneymBatowmin oTkNioYeHne npubopa oT CeTh U NnaBkue NpeaoXpaHUTeNu Ha TOK
1,0 A

BHumaHume! MuTtaHne kaknx-nnbo yCTPOMCTB OT CeTeBbIX KOHTAKTOB Npubopa 3anpelyaeTcs.

5.2.1.2 CoeguHeHne npubopa C BXOAHLIMW TEPMOMETPAMU COMPOTUBIIEHUSI MPOU3BOAUTL MO
TPEXMNPOBOAHOM CXeMe, Mpu 3TOM MpoBoAa AOSKHbI MMEeTb AnuvHy He Gonee 100 M 1 oguHakoBoe
conpoTtuBneHne — He 6onee 15 Om.

Mpumeyanue — [JonyckaeTca coeanHeHne TepMomeTpoB conpoTtueneHns 1000 Om ¢ npubopom
1 Mo ABYXNPOBOAHOM cxeme. Mpy 9ToM AnnHa coeanHUTESNbHbIX NPOBOAOB AoiHkHa ObiTb He Gonee
100 meTpoB, a CONPOTUBIIEHME KaXKAOWN XWNbl — He npeBbiwaTb 15,0 Om.

5.2.1.3 CoeguHeHne npubopa cC TepMO3NeKkTpudeckumun npeobpasoBaTensMu MPOU3BOAUTL
HEMoCpeaCTBEHHO (NpUM  AOCTAaTOMHOW  AfMHE MPOBOOHWKOB TepMonap) unu  mnpu  NoMoLum
YANVHUTENbHBLIX KOMMEHCALMOHHbLIX MPOBOAOB, Mapka KOTOPbIX [AOMKHA COOTBETCTBOBATbL TWMY
ucnonb3yembix Tepmonap. KomneHcauuoHHble npoBoga criegyeT nogknoyvate € cobniogeHuem
MONSIPHOCTV HEMoCPefACTBEHHO K BXOAHbIM KOHTakTam npubopa. Tonmbko B 3TOM cnyyae Oyaer
obecneyeHa KOMMeHcauus BNUSHUSA TemnepaTypbl CBODOAHBLIX KOHLOB TepMonap Ha noka3aHus
npubopa. [innHa nuHUM cBA3K AormkHa ObiTb He 6onee 20 MeTpoB.

5.2.1.4 CoeanHeHne npubopa C aKTVBHbIMK [aTyMKaMu, BbIXOAHbIM CUTHANOM KOTOPbIX
ABMAETCH HanpsbkeHne Wnu TOK, MPOM3BOAMTb MO [OBYXMPOBOAHOM cxeme. [nvMHa nuHWM CBS3n
nomkHa 6biTb He 6onee 100 MeTPOB, a CONPOTUBMNEHME KaXO0MN XuIbl — He npesbiwaTts 50,0 Om.

5.2.1.5 CBsa3b npubopa no wuHTepdericy RS-485 BbINONHATL MO [OBYXMPOBOAHOW CXEME C
nomoulblo agantepa uHtepgerica OBEH AC3-M, nubo AC4. [invHa nuHUM CBA3WM JOMMKHA ObITb He
6onee 800 meTpoB. [logknoYeHMe OCYLLECTBNSATb 3SKPaHUPOBaHHOW BUTOW Mapol MNpPOBOAOB,
cobntogasi nonsipHocTb. Mposog "A" (+) nogkntoyaeTtcs k BoiBody "A" npubopa. AHanorM4yHo BbiBOAb!
"B" () coeguHstoTca mexay cobon. lNoakntoveHne nponsBoanTb NPU OTKIIOYEHHOM MUTaHUM 0BOMX
yCTPOMNCTB. Bo n3bexaHne 3amblkaHUsi KOHLibI MHOTOXWUIbHbIX MPOBOAOB HE06X0AMMO 06nyanTb.

5.2.2 YKa3aHuA N0 MOHTaxXy

5.2.2.1 NoagroToBuTb kKabenu ons coegmHeHust npubopa ¢ aTyMkamn U C UCTOYHUKOM MUTaHUSA
TPM232M.

Ons obecneyeHns HaQEXHOCTU SMEKTPUYECKUX COEAMHEHWU PEKOMEHAYeTCsi WCMosib3oBaTb
MHOTOXMMbHbIE MedHble kabenu ceueHuem 0,5...1.0 MM, KOHLbI KOTOPbIX Mepes NOAKIoYeHUEM
cneayeT TwaTernbHO 3a4nCTUTL U 0BNYyAUTL. 3a4nCTKY XKu kabenein Heo6XoANMO BbIMOMHATL C TakUM
pacyeToM, YTOGbl Cpe3 M3oNAUMKU NIIOTHO Mpuneran K KNeMMHOW KONogke, T.e. YToObl OroneHHble
yyacTkv NPOBOAA He BbICTYyMNanu 3a ee npegensi.
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5.2.2.2 MNMpu npoknagke kabener NMHUM CBA3M, CoeauMHsioLMe Npubop c AaTynkamu, cnegyet
BblAENNTb B CAMOCTOSITENbHYIO Tpaccy (MM HECKOMNbKO Tpacc), pacnonarasi ee (Mnu ux) oTAenbHo oT
cunoBbIx kabenen, a Takke kabenen, Co3aroLLMX BbICOKOYACTOTHbIE Y UMMNYTbCHbIE MOMEXU.

Ons 3awuTtbl BXogHbIX ycTponcts TPM232M oT BAMSHUA MPOMbILUSIEHHBIX 3NEKTPOMarHUTHbIX
rnomex NuHWKM cBsA3N npubopa ¢ gatunkamu cnegdyeT akpaHMpoBaTb. B kavecTBe akpaHOB MOryT ObiTb
MCMOMNb30BaHbl Kak cneuvanbHble kabenmu € SKPaHUPYIOLWMMW onneTkamu, Tak WM 3a3eMIeHHble
cTanbHble Tpy6bl NoAxoAsLLero AgnameTpa.

5.3 MoakntoyeHune npubopa

5.3.1 MNopkntoyeHne npubopa crnepyeT BLINOMHATL NO Cxeme, npuBeaeHHon B [MpunoxeHun b,
cobntofas Npu 3TOM HUXKEU3NOXEHHYIO NOCIe0BaTENbHOCTb NPOBEAEHUs onepaumii.

1)

MoaknoYnTb NMHUN CBA3N <(I'IpVI60p-,D,aT"IVIKVI» K NepBUYHbIM npeo6pa303aTenﬂM.

2) ToagknounTb NMHUK CBA3N «Npubop-JaTyunkuy» K Bxogam TPM232M.

3) Tloakntountb NHUK MHTepdenca RS-485.

4) Ha Hewucrnonb3yemble npu pabote npubopa W3MepUTENbHbIE BXOAbl YCTAHOBUTH
nepembIYKH.

5) Tpoussectu nogkntoveHme TPM232M k UCTOUHKKY NUTaHUsi npubopa.

BHumaHue!

1) [MopknioyaTb aKTMBHble nNpeobpasoBaTenyt C BbIXOAHLIM CUrHaNoM B BuAe MOCTOSIHHOTO
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) [Ons 3awmtbl BxoAHbIXx Uuenerr TPM232M oOT BO3MOXHOrO MOBpEXAeHUs 3apsaamu

CTaTU4eCKOoro anekTpu4yectsa, HaKOMIEHHOro Ha NMHUAX CBA3U ((I'IpVI60p-,D,aT‘-IVIKVI», nepen
NOAKIIOYEHMEM K KITEMMHOWN KONoake npvl60pa coegnHUTEeNbHbIe NpoBo4a cneayeT Ha 1...2
C COEQNHUTb C BUHTOM 3a3eMiieHnda wuTa.

5.3.2 TNocne BbINONHEHUS Yka3aHHbIX paboT NpuBop roToB K AarnbHENLLEMY UCMONb30BaHMIO.
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6 MporpammupoBaHue npuéopa

6 MporpammupoBaHue npubopa

6.1 Obwwme cBegeHun

6.1.1 MporpaMmMypoBaHMe 3TO MPOLIECC YCTAHOBKM 3HAYEHWI NMPOrpamMMUpyeMbiX MapaMeTpoB
npvbopa, onpeaensiioLLmMX ero HacTPoiKy 1 paboTy B NpoLiecce aKcrnyaTaumm.

6.1.2 Ha npeonpuATUM-M3roToBuUTENE, B NPUGOP 3aMUCLIBAIOTCS  3aBOACKME  3HaYeHus
napameTpos. MNofb3oBaTeslb MOXET U3MEHSTb 3HAYEHWSI MAPaMeTPOB B COOTBETCTBUM C YCIIOBUSIMU U
uenaMu aKkcrnyataumu npubopa. 3HadeHUs MporpamMMUpyeMbiX MapaMeTpoB 3anucbiBalTcA B
3HEeproHe3aBMCUMYIO NMaMsTb NPMBopa M COXPaHSIOTCS NPU OTKITIYEHUN NMUTAHWS.

6.1.3 MporpaMmypoBaHe MOXHO NPOV3BOAUTL:

—  KHOMKaMW, pacrnonoXXeHHbIMU Ha NWLEBOM naHeny npuéopa;

—  Ha nepcoHaribHOM KOMMbIOTepPe C MOMOLLbIO NPOorpamMMbl-KoHUrypaTopa.

MNpumeyaHue — MNpubop KOPPEKTHO CNOCOGEH BbINOMHATL (DYHKLMKU YPaBReHUs OTONNEHUEM U
ropsyMm BofocHabXeHeM TONbKO Npu COBMECTHOM paboTe ¢ MoayneM paclumpenusi Beixogos MP1.
Mpy kOHDUrYpPUPOBaHMK NOAKIIOYATE 3TOT MOAYSb K KOHTpOMnepy He o6s3aTesbHO.

6.2 BbICTpbIN 3anyck

B npunbop 3anoxeHbl NSATb FOTOBbLIX CXEM perynupoBaHus (cM. Mpunoxexue 1):
Cxema Ne1 - OguH koHTyp: OTonneHwue;
Cxema Ne2 - OguH koHTyp: 'BC;
Cxema Ne3 - [1ea koHTypa: 'BC + OTonneHne 6e3 LUnpKynsuMOHHbIX HAaCOCOB;
Cxema Ne4 - [1Ba koHTypa: OTonneHue;
Cxema Ne5 - [1ga koHTypa: OtonneHwue + BC.
Mpwn nepsom 3anycke Npnbopa NosBNsAeTCs MeHo Ans Bbibopa cxembl. KOHTponnep He HayHeT
cBot paboTy noka He GyaeT BbibpaHa cxeMa ynpaBneHus.

OKpaH 1

Cxema He BblOpaHa:
Bl

Ti

C nomoLLpto KHOMOK n HaXo4uM HY>XHYHO CXeMy U noateepxgaem Bbl60p KHOMKOW

JKpaH 2

BbiGpaHa nogxoasuas cxema:
E': MBS DM T S o

Mocne BbIGOpa cxembl koHTponnep 6OyaeTr rotoB k pabote. [Ons kaxgod Moaudukaumu
YCTaHOBEHbI 3aBOACKME HACTPOMku cornacHo Tabnuuei B.1 Mpunoxexne B.

BHumanue! Ecnn 3aBoackue 3HaveHMs He COBMafaloT C XapakTepucTukow Baiwen cuctembl -
HeobXOAMMO BHECTU [OMNONHUTENbHbIE HACTPOWMKW, WMHave KOPPEKTHOe perynupoBaHve Ballen
CUCTEMbI NPOM3BOANTLCA He ByaeT.
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6 MporpammupoBaHue npubopa

[ns NoBTOpHOro nepexofa B MeHI0 BbIGOpa CXeMbl HaXXMWUTE U yaepXKuBanTe B TeUeHUE 5 cek.

KHOMKY

6.3 MeHto npubopa

6.3.1 MeHio npuGopa npegHasHa4yeHo Ans AocTyna K NporpaMMupyembiM napameTpam npubopa,
CTpyKTypa BeTBel MeHo npefcTasneHa B [punoxenun W. [na nepemelleHuss no nyHKTam

NCNOJSIb3YKTCA KHOMKU n .

6.3.2 MNyHKTblI MeHI0 MOTyT 6bITb ABYX TUMOB: BETBU (COAEPXKUT BIIOXEHHYIO CTPYKTYPY Mepapxuu
MEHI0) 1 napameTpbl (KOHEYHbIV 3NEMEHT nepapxmm MeHI0).

e CumBon «i*» (nepep HasBaHWEM MyHKTa) yKas3blBaeT Ha TO, YTO MYHKT SBMSETCS BETBbIO
(pucyHok 6.1, a);
i

e Cumson «» (neped HasBaHMEM MyHKTA) yKasblBaeT Ha TO, YTO MYHKT SABMSETCS
napameTpom (pucyHok 6.1, 6);

e Cumeon” ¢ ” nepen HasBaHWEM BETBU B BEPXHEN CTPOKE YKa3biBAET HA YPOBEHb MepapXui

« £ P

TekyLLen BeTBM ( nepBbI YPOBEHb, BTOPOW YPOBEHb).
6.3.3 MNepexon B BblGpaHHYl0 MOABETBb (YBENMYEHWE YPOBHS BIIOXEHHOCTU) OCYLLECTBMSETCA

KHOMKOW

6.3.4 Bbixoa 13 NOABETBU (YMEHbLUEHNE YPOBHS BIOXEHHOCTUN) OCYLLECTBNAETCS KHOMKOM E

e
" HIFE R
1|

PucyHok 6.1 — NMpumMepbl MHAMKaALMN NOANYHKTOB MEHIO

6.3.5 Bce napameTpbl npubopa MOXHO YCMOBHO pa3fenuTb Ha ABe rpynnbl.

K nepBon rpynne OTHOCATCS MNapameTpbl, NpedHa3HayYeHHble Afsi HACTPOWKW annapaTHoro
obecneyeHns npmbopa (BXOAHbBIX yCTPOWCTB, BY, nHankaummn n ceteBbiX MHTEPdENCOB).

Ko BTOpoW rpynne OTHOCHATCS NapameTpbl, HacTpauBaloLMe anroputm rog napaMmeTpbl
obopynoBaHus otonnexus u MBC.

MapameTpbl nepBoii rpynnbl 06beauHeHbI B BeTBU «//KoHdurypaums».

MapameTpbl BTOPOWA rpynnbl pacnpeeneHbl No BETBSAM:
— «//OTonneHuex;

—«/lIFBCy»;

— «/lO6wee».
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6 MporpammupoBaHue npuéopa

6.4 CTpyKTypa BeTBelM MEeHI

MpenctaBneHHass B [punoxeHun VI cTpykTypa BeTBeW MeHIO oOTobpaxaeT wuepapxuio
noctpoeHus «MMABHOIO MEHIKO». BeTkun co 2-M ypoBHEM BROXEHHOCTU cogepaT OTHOCALLMACH K
Heln cnucok napameTpoB. BeTkm ¢ 1-M ypOBHEM BIOXEHHOCTM MOTYT He COAepXaTb CrMCOK
napamMeTpoB.

Mpumevanne — T[lpn BbIXOAE W3 pexXuma pefakTMpoBaHWS  (M3MEHEHWS  3HAYeHWn)

nporpaMMupyemMblixX napameTpoB KHOMKY
He BOCMNPUHNMaETCA.

crnenyet yoepXxmeatb B TeHeHne 2 cek, uHaye KkomaHga

6.5 HacTtpoika AuCKpeTHbIX BXOA40B

6.5.1 Matb gnckpeTHbix BxogoB (C4...C8), npegHa3HayeHHbIX Ans
NMOAKMIOYEHUS]  KOHTAKTHbIX  [aT4YMKOB  TWMa  KCYXOM  KOHTaKT»,
obecneynBalOT  KOHTPOMb  COCTOSIHUSI  BHELUHEro  0bopyAoBaHwus,
OMarHocTuky paboTocnocobHOCTU cUCTeMbl, a Takke MNOAKMYEHUE
BHELUHWX YCTPOMWCTB YMpaBreHus COCTOsSIHMEM KoHTponnepa. bonee
noapobHo cm. n. 3.6. B Tabnuue 3.3 npeacTaBneHo CTaHOapTHoe Anst
TPM232M pacnpegeneHne AUCKPeTHbIX BXOO0B.

FMABHOE MEHIO

[uckperHiie Bx.

6.5.2 [N HacCTPOMKN [UCKPETHbIX BXOAOB, WCMOMb3YeTCA MYHKT
MeHo «/[KoHdumrypaums/OuckpeTHble Bx» (pucyHok 6.2).

6.5.3 Tekyllee COCTOSIHME AMCKPETHbIX BXOAOB, OTOOpaxaeTcs B
napametpe Coct.Ouckp.Bx. OnepatuBHbIi, He [OOCTYNHbIN AN
penakTupoBaHus napameTp. OTtobpaxaeTtcs Ha KKWU B GuHapHom Buge.
Mnagwwin paspsia napameTpa COOTBETCTBYET AMCKpeTHomy Bxogy C8,

Noruka Iuckp. Bx.
Mocr. ®.[ipeb.Kont

ctapwun — C1. CocTosiHne OUCKPETHbIX BXOOOB OTOOpaXkaeTcs B BuAe Pucyhok 6.2
6utoBo Macku (pucyHok 6.3). CooTBeTCTBME paspsigoB MHAMKATopa
[OVCKPeTHbIM BxoaMm, oTobpaxeHo B Tabnuvue 6.1.
PucyHok 6.3

Ta6bnuua 6.1 — CooTBeTCTBME pa3psAoB UHAMKATOPa ANCKPETHLIM BXOAaM
OuCKpeTHbIA BXoA C1 Cc2 C3 C4 C5 C6 Cc7 C8
CooTBeTCTBYHOLMMN X X X X X X X X
paspsag Ha UHaQMKaTope

Fpe: X npuHumaet 3HadveHve “0” unm “1”, B 3aBUCMMOCTU OT TOTO 3aMKHYT UMW PasOMKHYT
KOHTaKT AaTyuka, NOAKIMIOYEHHOrO K AUCKPETHOMY BXO4y.

6.5.4 o ymonuaHuo npubop BOCMPUHMMAET Pa3OMKHYTBIN CyXOW KOHTAaKT, MOAKIOYEHHbIN K
OVCKPEeTHOMY BXOfy, Kak HeaKTUBHOE COCTOsIHME. 3aMblkaHne CyXOro KOHTaKTa BOCMPUHUMAETCs Kak
aKTVBHOE COCTOsIHME AaTymka AnarHoCcTMKu obopyaoBaHus (HencnpaBHOCTbL 0bopyaoBaHNs).

6.5.5 INlornka oTpaboTKM OUCKPETHbIX CUrHanoB 3agjaeTcs B napameTpe «Jlormka Ouckp.Bx».
KoHdurypaumoHHbIi napameTp. Mnagwwii paspsg napaMmeTpa COOTBETCTBYET AUCKPETHOMY BXody
C8, crapwwuii — C1. Mo ymonuyaHuio B napameTpe 3agaHo 3HadeHue 00000000. Ons n3meHeHus
norvikn HeobxoAnMo BbICTaBWUTb 1 B pa3pside, COOTBETCTBYIOLLLEMY HOMEPY AUCKPETHOrO BXOAa, rae
3aMblkaHMe CyXOro KOHTaKkTa [OSHKHO BOCMPUHMMATbCS MpUOOPOM, Kak HeaKTUBHOe cocTosiHue. B
KaXxgoM paspsiae 3Ha4YeHue MoXeT ObiTb BbicTaBneHo unv 0 unm 1.
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6 MporpammupoBaHue npubopa

Mpumep: ecrnn Heo6X0ANMO M3MEHUTB FOTMKY OTPabOoTKM MepBOro, BTOPOro 1 LUECTOro BXOAOB,
To B napameTpe «Jloruka Auckp.Bx» cnegyet 3apatb 3HaveHune 11000100.

6.5.5 MNapametp «Moct.®.[Ape6KoHT» — KOHUrypauuoHHbin napameTp. Onpegensiet
NMOCTOSIHHYIO BPEMEHM HU3KOYACTOTHOrO (UnbTPa AUCKPETHLIX BXOAOB. 3a4aeTcsi B MUMIUCEKYHAAX.
Wcnonb3yeTcs anst nogaeneHus Apebesra KOHTAKTOB.

BHumaHme! [na Toro u4rtobbl wu3MeHeHuss B napametpax «Jloruka [Ouckp.Bx.» un
«MNocTt.®.Ape6KoHT» BCTYynMnu B AelcTBUE HEOOXOAMMO BbIKMIOYUTL U CHOBA BKIIOYUTHL MUTaHWE
npubopa.

6.5 HacTpoWka BbIXOAHbIX YCTPOUCTB

[NIABHOE MEHIO

KoHdmrypaums

6.6.1 K Bbixogam npubopa noakn4aTCst UCMOMHUTENbHbIE
MEXaHWU3Mbl CUCTEMbI U YCTPOWCTBa curHanusaumu. BY moryT 6biTb
OBYX TWMOB: AMCKpPETHble M aHanorosble. bonee nogpobHo cMm.
n. 3.8. B tabnmue 3.4 npeacTaBneHo craHgapTHoe ans TPM232M
pacnpeneneHue BbIXOAOB.

6.6.2 AN m3meHeHnss HacTpoek BY wun oTobpaxeHus ux
COCTOsIHUS,, Mcnonb3yeTcsl NyHKT MeHo «//KoHdurypauusa/BY»

(pucyHok 6.4).

6.6.3 Tekyllee cOCTOsHMe Bbixoga oOToBpaxaeTca B
napametpe CocTt.BY{N}. OnepaTuBHbIN napameTtp,
onpeaensioLmin ypOBEHb BbIXOZHOTO curHana Ha

cooTBeTcTBYtOLWemM BY. Tlpu paguckpetHom BY onpepensiet
onutenbHocTe  umnynbca WWM, BbigaBaemoro Ha BY, npu
aHanorosom BY — ypoBeHb aHanoroBoro curHana, BbljaBaemblii Ha
cooTBeTCTBYOLWMIA BY. 3agaeTca B OONAX €OUHULBLI C TOYHOCTBIO PucyHok 6.4

0,001. Wcrnonb3yeTcs Kak AN  KOHTPOMSA TEKyLIero YpPOBHSA

BbIXOAHOrO CUrHana Ha cooTBeTCTBYHLEM BY.

6.6.4 MNapameTp «Mepuopg LLUIMM BY{N}» — koHdUrypaumnoHHbI napameTp. [Ons guckpeTHbix BY
3apaeT nepuog BbixogHoro WWM-curHana. 3apgaetca B munnucekyHgax. [ns aHanoroBbix BY He
ucnonb3ayeTcsi. Ha ynpaBneHue 3agBUXKON He BNUSIET.

6.6.5 Mapametp «MuH.umn.lUUM BY{N}» — KoHdUrypaumoHHbIn napameTp. Ons AUCKPETHbIX
BY 3agaeT MuHMManbeHyto anutensHocTb umnynbca LUMM-curnana. Ecnu CocT.BY{N}* Mepuog LLVM
BY{N}< MuH.umn.LLUMM{N}, To CocT.BY{N} 6ynetr = 0. 3apaetcsa B eguHuuax munnucekyHa. Ans
aHarnoroBbix BY He ncnonb3yetcs. Ha ynpaBneHve 3aBWKKON He BMMSET.

6.6.6 Napametp bBe3on.cocT.{N} wucnonb3yeTcsa AnNs onpegeneHuss COCTOSHUS  BbIXOAHbIX
YCTPOMICTB, KOrga OCHOBHas nporpaMmMa He hyHKLUMOHUPYET (3arpy3ka npubopa, «3aBucaHue» u T.4.).
KoHdurypaumoHHbii napameTp. 3agaeTcs B AONAX eAnHNLBI ¢ ToYHocTbio 0,001.
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6.7 HacTpoika nsmeputenbHbIX (AHanoroBbIX) BXO40B

6.7.1 K awnanorosbim Bxogam Al1...Al8 noaxntovatoTes [NIABHOE MEHIO
n3mepuTenbHble (aHanoroeble) datyukn. bonee nogpo6HO cMm.
n. 3.3. B tabnuue 3.2 npencTaBneHo pacnpeneneHme aHanoroBbix
BxoaoB ans TPM232M.

6.7.2 AHanoroBble BXOAb! Al1...AI8 ABNATCA
YHVMBEpCanbHbIMWA M K HAM B MPOU3BOSIbHOM KOMBMHaUuM MoryT
OblTb MOAKMOYEHbI NOOble M3 NepBUYHbLIX NpeobpasoBaTtenen
(maTumkoB), NpvBeAeHHbIX B Tabn. 2.2, 2.3.

6.7.3 Ons HacTpOMKM aHanoroBbiX BXOOOB MpegHa3HayYeH Koppexuusa XC
NyHKT MEHI0 «/IKoHdurypaumus/AHanoroBbie Bx.»
(prcyHoK 6.5). Bxon {N}

6.7.4 Koppekums XC — KoHdvrypaumoHHbIi napameTp. Ans
KOppeKTHOW paboTbl [AOMKHO ObITb YCTAHOBMEHO 3HayeHve
«BknounTb».

6.7.5Bxoa {N} — OnepaTvBHbIN napameTp, AOCTYMHbIN
TOMbKO ANst YTeHus. [lapameTp nokasbiBaeT M3MepeHHoe
COOTBETCTBYIOLLMM BXOAOM 3HA4yeHVWe B eAuHULax M3mepsemon
BenuuuHbl  6e3  yyeTa  caBura/HaknoHa  (mapameTpos,
3agaBaembix B gepeBe «O6wee\CaBHaknAHBx»). [Mpu PucyHok 6.5
MCMONb30BaHMN B KavyecTBe BXOAHbIX [aTYMKOB aKTUBHBIX
npeobpa3oBaTteneii C BbIXOAHbIM CUTHaNoOM B BUAE HaMPsSHKEHUs WM Toka B JaHHOM napameTpe
OyaeT npvBeAeHO 3HaveHme B % OTHOCUTENbHO AuanasoHa M3MepeHus (Hanpumep, ecnu Tun
patumka 1 = «Tok 4...20 MA», To BxogHOMy curHany 4 MA OygeT COOTBETCTBOBaTb 3HAYeHWe
[aHHoro napameTpa, paBHoe «0», a BxogHOMY curHany, pasHomy 20 MA — paBHoe «100»).

6.7.6 Tun patumka {N} — KoHdu1rypaumoHHbI napameTp, onpeaenstoLmii TUM NoaKMHYEHHOTo K
COOTBETCTBYIOLLIEMY BXOAY AaT4mKa.

6.7.7 NlamepeHHble 3HayYeHus aHanoroBblX BXOAOB MNPOXOAAT 4epe3 umdposon HY-counbTp,
npegHasHa4yeHHbIl Ana noaaBneHns BHeWwHWx nomex. Lindposont dunbTp xapaktepusyertcs
NOCTOSIHHOM BpeMeHW, 3ajaBaemoll B cekyHaax napametpoM «MocT.®PunbTtpa {N}» (cm. n. 3.4).
KoHdurypaumoHHbI napameTp.

6.7.8 Monoca ®unbrtpa{N} — KoHduUrypaumoHHbIn napameTp, OMNpeaensloWwni ypoBeEHb
NVKOBOrO hunbTpa B eAnHULEAX U3MEPSEMON BEMWYUHDI (CM. M. 3.4).

KoHdurypaums

AHanorossie Bx.

Tun parumka {N}

Moct. ®unsTpa {N}

Monoca dunbtpa {N}

6.8 HacTtpowka BY moaynsa paclumpeHus BbIXO40B

[MIABHOE MEHIO

6.8.1 MNpunbop hyHKUMOHMPYET B CUCTEME YMpaBlieHUs cuctemamu
oTonneHuss u BC Tombko npu CcOBMecTHoW paboTe € Moayrem
pacwwmpeHusi Bbixogos MP1.Mpu koHUrypmpoBaHun nogknodaTb 3TOT
MOAYIb K KOHTPONIepy He oba3aTensHo.

6.8.2 Pabota MP1 KOHTponupyeTcs no 3HaYeHuAM
lIKondmrypaumusa/Coct.BY MP1  (pucyHok 6.6). OnepaTuBHbI
napamMeTp, oTobpaxalLMin Tekylllee COCTosiHMEe BbiXxopoB Grnoka MP1.
Tun oTobpaxeHus — OuHapHbii. Mnagwuin paspsii COOTBETCTBYET
BbIxogy 8 MP1, ctapwwui — Bbixogy 1 MP1.

Kongurypaums

Coct. BY MP1

PucyHok 6.6
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6.9 JononHuTenbHbIEe NapamMeTpbl

6.9.1 MyHkT MEHI0 «llKondourypauus/Oon. nap-pbi»
(pucyHok 6.7) BkntoYaeT B cebsi napaMeTpbl, onpeaensiowme paboTy
BCMOMOraTenbHbIx aneMeHToB npubopa — XKW, knasuatypsl 1 np.

6.9.2 Apk.noacB. XXKU — KoHdurypaumoHHbin  napameTp,
onpegensiowmii sipkocTb noacseTku XKW npubopa. YcraHaBnueaetcs
B ycrnoBHbIX eguHuuyax ot 0 go 50. 0 cooTBeTCTBYeT MOMHOCTLIO
BbIKIIOYEHHOW noAcseTke, 50 — MakCUMarnbHON APKOCTU.

[MABHOE MEHIO

KoHdurypaums

[on. nap-pui

6.9.3 Kontpact XKW — KoHdurypaumoHHeli  napameTtp,
onpegensoLwmmn KOHTPacTHOCTb oTobpaxxaemon Ha XKKU
nHdopmaumm.  [na  nomyvyeHus  MakCUMarnbHOM  KOHTPaCTHOCTU
3HaveHve nopbupaetca WHAMBMAYaNbHO ANS kaxgoro npubopa B
3aBUCHMOCTM OT TEMMNepaTypbl, CTapeHnsi, YCIIOBUIN OCBELLEHHOCTN U
Op. NapamMeTpOB 3KCMEPUMEHTAIbHO.
6.9.4 CocTt.knaBuatypbl — OnepaTuBHbI NapameTp, OOCTYMHbIN
TONMbKO ANA 4TeHusA. 3HayeHvWe napamMeTpa COOTBETCTBYET CymMMe
KOJOB HaXaTblX KraBuLL. =4, =8, =16, @=32,
@:64, -=128. MapameTp MoOXeT ObiTb WCMONb30BaH AMS PucyHok 6.7

yAaneHHoro KOHTPOMs MO CeTM 3a HaxkaTusiMM KHOMOK Ha nepenHew
naHenu npuodopa.

6.9.5 3Byk kHOMOK — KOHWrypauvoHHbI napameTp, onpedenslowui Hanuyne/oTcyTcTBue
3BYKOBOIO NOATBEPXKAEHNSA HAXaTUS KNaBuLL.

6.9.6 Bpemsa un [ata — OnepaTuBHbIV MapaMeTp, B KOTOPOM 3a4aloTcs NOsICHble AaTta u Bpems,
6e3 yyeTa nepexoga Ha NeTHee/3UMHee BPeEMSl, C TOYHOCTbIO [0 CeKyHAbl. YCroBus nepexoda Ha
neTHee/3uMHee BpeMs 3afatoTcsl B aepeBe «HacTtpoika\llap-pbl BpeMeHU».

6.10 Bepcuu npowmBok

TMABHOE MEHIO

Bepcus nporpammbl

PucyHok 6.8

6.10.1 MyHkT  meHio  /IKoHdwmrypauus/Bepcun npoLluMBOK
(pucyHok 6.8) BkntodaeT B cebsi napameTpbl, UHGOpMUpYOLWMe 06
MMeHn npubopa, BEpCUM NPOLLNBKN.

6.10.2 Umsa yctponctBa — KoHpurypaLunoHHbIi HeM3MeHSeMbIN
napamMmeTp, onpegensiolmin Tun npudopa. B naHHom npuGope umeet
dumKcpoBaHHoe 3HaveHne «TPM232M».

6.10.3 Bepcusa  npowmBkun —  KoHdurypaumoHHbIN
HEU3MEeHsieMbll  MapaMmeTp, Oonpedensiiownini  BEepCUio  MPOLLUBKK
KOHTponnepa. B napameTpe 4yepes npoben ykaszaHbl Bepcuv NpOLLMBKA
3-Xx  MpoueccopoB  KOHTponmnepa: sgpa,  BcrnomoraTenbHOro
npoueccopa, npoueccopa Beoga-Bbioga. Mpumep: «1.93 10 0A».

6.10.4 Bepcusllporpammbl - KOHOUrypaLmMOHHbIV
Hen3MeHsieMbIi NapameTp, onpeaenstoLwmin Homep moaudmkaumm (01
Ons AaHHoWM Moandmkaumm) n 3HaveHue sepcun. Mpumep: «01.004».

6.11 CeTeBble napameTpbl

6.11.1 MyHkT wmeHio  «//KoHdmrypauma/Hactp.RS-485» (pucyHok 6.9) BknovaeT B cebs
napameTpsl, onpeaensiolume paboty cetn RS-485 — ceTeBble NapameTpbl U NapamMeTpbl UHTepderica
npubopa.
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6.11.2 CkopocTb - KOHMrypaLmMoHHbIN napameTtp,
onpefensiiowmii  cKopocTb ceTeBoro obmeHa. Bce o6bekTbl ceTu
OOMKHbI  MMETb  OOMHAKOBYKH  CKOpOCTb obmeHa. [lapameTp [TIABHOE MEHIO
onpegensieT ckopoctb obmeHa no cetu RS-485 u He BnusieT Ha
napameTpbl CBS3W No MHTepdency RS-232. [laHHbIn napameTp MOXeT
NPUHUMAaTb OJHO M3 creayoLmx 3HaveHun, but/c: 1200, 2400, 4800,
9600, 14400, 19200, 28800, 38400, 57600, 115200. [lpu
HEYCTOWYMBOW CBSI3W C nNpubOpoOM, Ha 4YTO yKasbiBalT 4YacTble
coobueHnss o6 owubkax MpW YTEHWM WnK 3anucu napamMmeTpos,
pPEKOMEHAYETCS YMEHbLUNTL 3HAYEeHNEe 3TOr0 NapameTpa. CkopocTb

6.11.3 AnuHa cnoBa — KoHMUrypaumoHHbIN  napameTp,
onpefensiowuiA ANUHY eauHULbl NepefaBaeMblX MO CETU AaHHbIX. Jnmna cnosa
3HayeHne «8» COOTBETCTBYET MaKCMMarbHOM CKOpOCTM OobmeHa no
cet. OcTanbHble  3Ha4YeHMs  MOryT  WCMOMb30BaTbCA  AnA
COBMECTMMOCTM C Apyrum obopyaoBaHueMm, OObeAVHEHHbIM B

KoHgurypauus

Hactp. RS-485

KOHKPETHYIO CETb. Cron-6uts
6.11.4 YeTHOCTb — KoHdurypaumoHHbIv napameTp,
onpeaensilowni Hannyne Guta KOHTPONS YETHOCTU B NepefaBaeMblX Jnuxa appeca

no cetu AaHHbIX. Ero 3HaveHwe:

- Even — yeTHOE 4Mcno eguHnL; Anpec npubopa

- Odd — HeyeTHOEe YNCNo eaunHILL;

—  Space — HyneBomn GUT YETHOCTY;

- Mark — eAUHUYHBIN BUT YeTHOCTY;

—  No Parity — 61T 4yeTHOCTM He ncnonb3yeTcs. PucyHok 6.9

Bce ob6bekTbl ceTu OOmKHbl MMETb OAMHAKOBble NapameTpbl
KOHTPOMS YETHOCTW.

6.11.5 Cton 6uTblI — KoHuMrypaumoHHbIin napameTp, onpeaensoowmnin KonmyecTso cTon-ut B
noceinke: 1; 1.5 nn6o 2. Bce 06beKTbI CETU AOMKHBbI UMETb OMHAKOBOE KONMMYECTBO CTON-0MT.

6.11.6 AnuHa appeca — KoHUrypauuoHHbIM napameTp, OnNpeaensiowni AnvHYy CeTeBOro
agpeca npubopa B Butax. MoxeT nMeTb 2 (QUKCUPOBAHHLIX 3HayeHus: «8» u «11». MeHbluee
3HayeHve («8») No3BOMsSIET YBENMUYUTb CKOPOCTb OOMEHa Mo ceTu 3a CYEeT cokpalleHusi obbema
NOCbIMKW, HO OrpaHNYMBaET MakCMMarbHOe KONMMYeCcTBO CETEBbIX aApecoB, 3a4eiCTBOBaHHbIX B CETU
RS-485 po 3HayeHuns 256. 3HayveHne «11» yBenuumMBaeT ANMHY MOCLINKWA, 3aTO MO3BOMNSAET
mcnonb3oBaTtb A0 2048 agpecoB B ceTw. [Insi kKOppekTHOM paboTbl AnvHa agpeca y Bcex 0ObeKkToB
ceTu JormkHa OblTb oAuHaKoBasi.

6.11.7 Appec npubopa — KoHWrypauMOHHbIN napameTp, OnNpedensitoWmi  yYHUKaNbHbI
6a3oBbIi agpec npubopa B cetn. Kaxgomy ob6bekTy B ceTu BblOensieTcsl AuanasoH afpecos,
YHUKanbHbI ANa gaHHoro obbekta. TPM232M 3aHumaeT gmana3oH agpecoB «aapec npubopay...
«agpec npubopa + 7» npu pabote no npotokony «OBEH» 1 ognH eQnHCTBEHHBI «agpec npubopax
npu pabote no npotokony ModBus.

6.11.8 3apepxka oTBeTa — KOH(UrypauUMOHHbIA NapameTp, OMNPeaensitolMin MUHUMATbHYO
3aepXKKy B MUINCEKYHAAX Mexay nonyyYeHMeM npubopoM MOCHINKM U Hadvarom OTBeTa.
YBenuyeHne 3HavyeHusi AHHOro napameTpa MOBbILWAET HaAEXHOCTb, HO CHDKaeT OOLLY0 CKOPOCTb
obmeHa.

6.11.9 3HauyeHus ceTeBbIX NAPaMETPOB, YCTAaHOBIIEHHbIX 3aBOAOM M3rOTOBUTENEM, NPUBELEHbI B
Tabnuue 6.2.

3azepxka oTBeTa

Tabnuua 6.2 — CeTeBble NnapaMeTpbl U UX 3aBOACKUE YCTaHOBKM

Umsa napameTpa OnucaHue 3aBoackas ycTaHOBKa
CKopocTb CkopocTb 06MeHa AaHHbIMU 115200 6ut/c
OnuHa cnoBa [nvHa cnoBa AaHHbIX 8 out
YeTHOCTb KoHTponb YeTHOCTH OTcyTtcTBYET
CTon-6mThl KonunyecTBo cTon-6ut B Nochblnke 1
OnuHa agpeca [OnuHa ceTeBoro agpeca 8 out
3agepkka oTBeTa Bpewmsi 3agepxku otBeTa npubopa 5 mc
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6.12 MyHKT meHio «KoHTYyp 1»

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

6.12.1 Pex.KoHTyp1 — OnepaTtuBHbii napameTp, OOCTYMHbIN
TOMbKO ANA YTEHWs, ONMpedensiolmnii B TEKCTOBOM BUAE TeKyLUMiA
pexum KoHTypa 1. «Asap.Hacocos», «Asap.faty.», «Harpesy, KoHTyp 1
«Houb», «OcTaHoB», «O6paTH», «JleTo».

6.12.2 K 1 Tun rpadmka — KoHurypaumoHHbin napametp,
onpeaensiioWwmMin TUNbl rpaduKoB, 3aAaroLLMX YCTaBKy TemnepaTypsbi —  Pex.Kontyp 1
KOHTYpoB 1 n 2 B pexumax «HarpeB KOHTYp» M «HOYb KOHTYp» M
ycTaBky obpaTtHoi Boabl B pexume «OB6paTH.KOHTyp» B KOHTypax — K1 Tun rpaq)nxa
(ecnu Kon-Bo To4ek He MeHee 2):

3HavyeHne «1» COOTBETCTBYET 3afjaHuio rpadumkoB oT KOHT. 06|J3TH.1
TemrnepaTypbl HapyxHoro Bo3gyxa. [padwuku OyoyT umeTb BuA:
yctaBka TkoHTyp 1=Ipad Tk1 (TH); yctaBka Tob6=Ipac Tob(TH).

3HauyeHne «2» COOTBETCTBYET 3aJaHuio  rpadukoB  oT — 3anyck KoHT. 1
TemnepaTtypbl npsimoi BoAbl. Mpadukvu OyayT vMmeTb BWA: yCTaBka
TkoHTyp1=rpadd Tk1 (Tnpam); ycraBkaTob6=Ipad Tob(Tnpsm), —  Jenbta Houb
npuyem Touke 1 COOTBETCTBYeT MaKCMMalribHOe 3HayeHue o
koopauHate X (Tnp.), a Toyke 7 — MUHUManbHoe. ] P KOHTYP 1

6.12.3 KoHT.06patkm 1 — KoHdurypaumoHHbln napameTp,
MO3BONSIOLLMIA OTKIIOYUTE KOHTPONb 0OpaTHOW BOAbI.

6.12.4 3anyck koHT.1 — OnepaTuBHbIN NapameTp KOHTypa 1. — Menbta P KoHT. 1
YcraHoBka 3HauyeHus «[a» 3anyckaeT koHTyp 1 (nepesBogut w3
pexuma «OcTaHoB» B pexum «HarpeB» nmbo «Houb»), ycTaHoBka —  Bobixon koHT. 1
3HaveHns «HeT» ocTaHaBnMBaeT KOHTYp OTOMMEHWs (NepeBOAUT B
pexum «OcTaHoB» 13 noboro pexnma). L1 Cocr.Hac.KoHT. 1

6.12.5 AHP koHT.1 — OnepaTtuBHbIN napameTp KoHTypa 1.
YcTaHoBKa 3HauveHus «[a» 3anyckaeT aBTOMAaTUYECKyl) HaCTPOMKY PucyHok 6.10
perynsTopa.

6.12.6 JenbTa Ho4Yb 1 — KoOHMrypaLUWoHHbIN napameTp, onpeaensowmnii 3Ha4eHne, Ha KoTopoe
OydeT cMelleHa ycTaBKa TemnepaTtypbl B KOHType 1 B HOYHOE BpeMmsi.

6.12.7 P koHTyp 1 — KOH(purypaunoHHbIM napameTp, onpeaensiownin nopor AaBrneHus B
KOHTYpe 1, HUXxe KOTOPOro BKMUUTCS Hacoc noanutku. MNoapobHee cm. n. 3.7.

6.12.8 Oenbta P KOHT.1 — KoHMWrypauunoHHbI napameTp, ONpeaensiowmn ructepesmnc
BbIKIIOYEHNA Hacoca noanuTku. MogpobHee cm. n. 3.7

6.11.9 Bbixoa KoHTyp 1 — OnepaTtuBHbIi napameTp, AOCTYMHbIA TOMbKO AN YTEHUs,
onpegensowmn yposeHb OTKpbITMA K3P koHTypa 1 B npoueHTax.

6.12.10 Coct.Hac.KoHt.1 — OnepatuBHbI nNapameTp, AOCTYMHbIA TOMbKO AN YTeHus,
onpedensiioLmniA onpeaensiownii HoMep BKIIOYEHHOTO B TEKYLUMA MOMEHT Hacoca. 3HaveHune «1»
COOTBETCTBYET Hacocy 1, 3HadyeHune «2» — Hacocy 2.

6.12.11 [Ina 3apaHusa rpaduka ycTaBku TemnepaTypbl BoAbl B KOHTYpe 1 CRyXWT MyHKT MEeHIo
IIKoHtyp 1/F'pad TkoHyp1 (pucyHok 6.11). Mpadmk MOXHO 3afaTb He Goree YeM NSATbIO TOYKaMu,
MWHVMManbHOE KONMUYecTBO Todek — ABe (ans paboTbl No rpaduky); ogHa ( Ans paboTbl MO ycTaBke
«3agaHune KoHTYp1»).

Mpu konuuyecTBe ToYek — ogHa NpUGOP NoAAEpPXKMBaET TemnepaTypy B KOHTYpe B COOTBETCTBUM
c 3apgaHue KOHT.1.
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6.12.12Y¥ctaBka TkoHT.1 — OnepaTuBHbIi napameTp,
OOCTYMHBIA  TONMBbKO AN YTEHWS, onpegensiloWwmMn - Tekyllee
3HayeHne pacCYMTaHHOW YCTaBKuM TemnepaTypbl B KOHTypeT,
paccunTaHHon no rpadpuky nubo 3agaHHoON B napameTpe 3aaaHue
koHT.1 (ecrin Kon-Bo Touek = 1).

6.12.13 Kon-Bo To4yek — KoH(urypaunoHHein napametp,
onpeaensiioLmnii KONMYECTBO TOYEK, 3a4efCTBOBAHHbIX B 3afaHum
rpadvka ycTaBkv TemnepaTypbl TENIOHOCUTENS B KOHTYpe 1.

6.12.14 Touka 1...Touka 5 — KoHdurypaumoHHble napameTpsl,
onpefensiiowme Toukum rpacguka B dopmate (TH nubo Tnpsiv;
YcraBka TkoHT.1). [Npn noctpoeHun rpacpuka no 3agaHHbIM TOHKaM
KOHTpOMnnep coeauHsieT ux oTpeskamu npsmon. KoopaumHata X
COOTBETCTBYET BXOAHON BenuumHe (TH nnu Trpsim), Y — BbIXOAHOW
(T B KOHTYpE 1).

6.12.15 3apaHue KOHTyp 1 — npu KonuyecTBe Toyek = 1 B
KOHType npubop nopaepxuBaeT TemnepaTypy B COOTBETCTBUM C
3afjaHHbIM B JaHHOM napameTpe pUKCUPOBaHHBIM 3HAYEHUEM.

6.12.16 lna 3apaHua rpadwuka YyCTaBkM TemnepaTypbl
obpaTHoM BoAbl B KOHTYpe 1 cryXuT nyHKT meHio /[KoHTyp 1/Tpad
Tob6 (pucyHok 6.12). pachuk MoxHO 3agaTb He Bonee yem NSATbIO
TOYKaMKW, MUHMMarbHOEe KONMM4YecTBO Todek Age. [lpubop
OCyLLeCTBNsIET perynupoBaHue TemnepaTtypbl  TennoHocUTens,
KOHTPONMUPYS HaxoXaeHue TemnepaTypbl oOpaTHOW BOAbl B 3 1
3ahaHHbIX  napameTtpamn  «Tobp. Tuvct+», «Tobp. ucT-» SHAHNE HOHT.
OTHOCUTENBLHO AaHHOro rpadhuka npegenax. PucyHok 6.11

6.12.17 To6p. ucrt+, Tobp. Iuct- — KoHdurypaunoHHble
napamMeTpbl, Onpedensiowue rpaHulbl AOMYCTUMOrO M3MEHEHUS [TIABHOE MEHIO
OTHOCUTENbLHO  rpachuka  Temnepatypbl  obpaTHOM  BoAbl,
BO3Bpallaemon B TennoceTb (cM. pucyHok 6.13). MNpu Bbixoge
TemnepaTtypbl obpaTHo/ BoAbl 3a 3afaHHble npefensl npubop
nepexoauT K peryrnvpoBaHuio TemMnepaTtypbl 06paTHOM BoAb.

6.12.18 Kon-Bo To4yek — KoOH(purypaumnoHHein napametp,
onpeaensitowniAi KONMMYECTBO TOYEK, 3a4EWCTBOBAHHbLIX B 3agaHuu
rpachuka yctaBkv TemnepaTypbl 00paTHOWM BOAbl B KOHTYpe 1.

6.12.19 Touka 1...Touka 5 — KoHUrypaLMoHHble napameTpsl, To6 ruer.+
onpefensiiowme Toukum rpacgpuka B dopmate (TH nubo Tnpsiv;
YcraBka To6). [Npu nocTtpoeHwun rpacduka Mo 3agaHHbIM TOYKaM
KOHTPOMMep COeAUHSIET UX OTPEe3KaMu NPsSIMOW.

KoopamHata X cooTtBeTcTBYeT BxogHOW BenuyuHe (TH uwnn
Tnpsim), Y — BbIXOQHOWN.

6.12.20 ns 3apaHusi napameTpoB paboTbl npubopa npu
obpblBE Pa3nUuHbIX AaTYMKOB CIYXWUT NYHKT MeHio //KoHTyp
1/ABap.faT4 (p1cyHoK 6.14).

6.12.21 K3PaBap 1 - KoHdwurypaumoHHbein napametp,
onpedensiioLmMiA B NpoLeHTax 3HayeHue, Ha KoTopoe ByaeT OTKpbIT
K3P koHTypa 1 B pexume «Asap.[aty.KoHT.1».

6.12.22 [Ona 3agaHua  napamMeTpoB,  OnpeaensitoLmx
(bYHKLMOHMPOBaHWE perynatopa KoHTypa 1, CRyXUT MyHKT MEeHIo
IIKoHtyp 1/Peryn.TkoHTtyp 1 (pucyHok 6.15). B aTom BeTBM
pacnonaratotca napametpbl [A-perynsitopa, ucnonb3yemblie npu PucyHok 6.12
ynpaBrnenun K3P koHTypa 1. KoaddpuumeHTel MoryT ObiTb
onpegeneHbl aBTOMatM4eckM B pexume aBToHacTponku AHP

KOHTYp 1.

IMABHOE MEHIO

Kontyp 1

Ipad T koHTYp 1

Ycragka KoHT. 1
Kon-8o To4ex 1
Touka 1
Touka 2
Touka 3
Touka 4

Touka 5

Kontyp 1

Mpatp T 06 1

T 06 rucr.-
Kon-go 104.06p1
Touka 1
Touka 2
Touka 3

Touka 4

Touka 5
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Fpadw Tos (Ty)

PucyHok 6.13

6.12.30 Kp(nponopu), Ti(uuterpan), Td — KoHdurypaumoHHble
napamMeTpbl, onpeAensiowue nponopuMoHanbHbli, MHTErpanbHbIn U
anddepeHumanbHbii koadduumeHTel MAO-perynstopa koHTypa 1.
MoryT 6bITb OnNpeaeneHsbl B NpoLiecce aBTOHACTPOMKH.

Toton npu MwHO -  KoHdurypauuoHHbIi  napameTp
aBTOHACTPOWKU KOHTYpa 1, onpegenswoWwmMn  Temnepatypy
TENMOHOCUTENS NPU MOMHOCTbIO 3akpbiTom K3P.

6.12.31 [Ona 3apgaHua napametpoB K3P TennoobmeHHuka
KoHTypa 1 cnyxut nyHKT meHio /[KoHTyp 1/K3P 1 (pucyHok 6.16).

6.12.32 MapameTpbl MaT. MOAENWN 3a0BWKKN:

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

t BbIG.NodpTa — Bpems BuiGopkm nodta K3P B cekyHaax

MuH.t nyck/ctn — MuHumanbHoe Bpems yaepxaHus K3P Bo
BKIMIOYEHHOM/BLIKIIOYEHHOM  MOMoXeHun.  MeHbluee  3HaveHue
Nno3BONsiET YBENWYUTb TOYHOCTb perynupoBaHusi, Gonbluee —
noBbICUTL pecypc obopyaoBaHus. 3agaeTcs B CekyHaax.

30Ha HeuyBCT. — 30Ha HEYYBCTBUTENBLHOCTU 3aABWXKKM B %. Mpn
konebaHuM BbLIXOAHOTO CUrHamna perynsTopa B npegenax 30HbI
HeYyBCTBUTENbHOCTU BKNOYeHVe BY npov3soauTtecs He byaer.

IMABHOE MEHIO

t nonu xopa 1

PucyHok 6.16
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Tpaduk Togp. max

MABHOE MEHIO

PucyHok 6.14

IMABHOE MEHIO

KonTyp 1

Kp (nponopu)
Ti (wHTerpan)

TkoHT. npu MwH0
PucyHok 6.15
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6.13 MyHKT MeHio «KOoHTYp 2»

MyHKT MeHio «KoHTYp 2» BkntoyaeT B cebsi napameTpbl, OTBETCTBEHHbIE 3@ (hYHKLMOHUPOBaHNE
KOHTYpa 2. [NapameTpbl KOHTypa 2 aHamnoruyHbl napametpam koHTypa 1. [obaBnsieTcs TOnbko
napametp:

6.13.1 Ucn. KoHTyp 2 - KoHurypaumoHHbI napameTp, onpeaensiiowni Konnm4ecTso KOHTYpoB
perynnmpoBaHus.

Mpu 3HaveHnn «HeT» - ognH KOHTYp perynupoBaHus. PyHKUMOHaNbHas CxeMa — CM.pUCYHOK 3.8.

Mpun 3nadveHnn «[a» - ABa KOHTypa perynupoBaHuns. OyHKUMOHaNbHas cxemMa — CM.pUCYHOK 3.9.
Heobxogumo npumeHeHve mogynsi paclumperns MP1.

6.14 TMyHKT MeHIo «OGLee»

MyHkT MeHo O6uwee BknoyaeT B cebs napameTpsl,
OTBETCTBEHHbIE 3a (PYHKLIMOHMPOBaHWE Npubopa B Lienom.

6.14.1 O6wee//MalwimMHa COCTOSIHUIA OTBeYaeT 3a BbIGOp
HeobxoaMMoro pexvma paboTbl KOHTYPOB B COCTaBE CUCTEMbI.
[ns KoppekTHON paboTbl Npubopa B cMcTeMe HEOOXoAMMO 3adaThb
3HaYeHWsi MapaMeTpoB, OMNUCLIBAKOWMX  3KCNIyaTaLUOHHbIE
napameTpbl cuctembl [ns 3agaHust napameTpoB  MalumnHbI

IMABHOE MEHIO

MalumHa CoCToAHWIA

COCTOSIHUA CNYXUT MNyHKT MeHw [/O6wee/MawmHa cocT.
o 16
6.14.2 BbixogHoun1, BbixogHon2 — KoHdurypaumoHHbie
napamMeTpbl, onpefenswowne AeHb HeAenu, B KOTOPbIA npubop
aBTOMaTUYeCKM NepeeT B HOYHOW PeXnM.
6.14.3 Bpemsa [eHb, Bpemsa Houb — KoHdurypaumoHHbie
napamMeTpbl, OMpeAensilowye Bpems, B KOoTopoe npubop
aBTOMaTUYeCKn nepenpeT B AEXYPHbIN PEXVM U aBTOMaTUYeCKu
BbIAET U3 HEro.
6.14.4 TporpeB — KoHdurypaumoHHbIi  napameTp,
onpefensloWniA BpeMs MporpeBa CUCTEMbl B 3MMHEE BpPeEMS.
Yepes 310 BpeMsi Npubop Ha4yHET KOHTPONMPOBaTb HaxXOXAeHue
TemnepaTypbl obpaTHOW BOAbl B 3a4aHHbIX OTHOCUTENBbHO
rpachuka npegenax.
6.14.5 T3uma/neto — KoHdUrypaunoHHei napameTp,
onpeaensowni _mopor  TemrnepaTypbl - HapykHOro - Bo3zyxa,
COOTBETCTBYIOLLEA nepexody Mexay FeTHUM U 3UMHUM
PucyHok 6.17
6.14.6 Oenbta 3uma/ll — KoHdUrypauuoHHbI napameTp, OnNpeaensllmn rmctepesnc

NePEKoYEeHNs Mexay NETHAM U 3UMHUM pexumamu. [Mpubop ocyllecTBNsieT nepexon B NETHWI
pexum, korga TH > Taumal/neto + [enbTa 3umalll, n Bo3BpallaeTcs B 3MMHWUMA PEeXuM, Korga
TH<T3umal/neto — denbta 3uma/Il.

6.14.7 3umallleto koHT.1, 3umal/lleto KOHT.2 - KoHdUrypaumoHHble napameTpbl,
onpegenswowme, byaer nu KOHTYp 1 M KOHTYp 2 NepeBOAUTCA B NETHUIA PEXUM Wnn HeT (npu
MCMoNb30BaHWUK KOHTYpa B kayecTse koHTypa BC).

6.14.8 MNapameTpbl, onpegensiowme KOPPeKUMIo N3MEPEHHbIX XapaKTepuCTuK, 3adalTcs vyepes
nyHKT MeHto //06wee/CaBHaknAHBx. {N} = 1 —8 ans aHanoroBbix BXo4oB 1 — 8 cOOTBETCTBEHHO.
3HayeHne caBura 3agaeTcs B koopAauHaTe «X» napameTpa COOTBe'[CTBy@eFO Bxofa. 3HayeHue

A &
HakrioHa — B koopauHaTe «Y». MNepexod — KoMGUHaLMA KHOMOK @ + [@ " + @
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6.14.9 //O6wee/Onpoc AH.Bxoa. {N} = 1 -8 pansa aHanoroBbIx BXOAOB 1 — 8 COOTBETCTBEHHO —
onepaTuBHblE NapaMeTpbl, OToOpaxatowwye n3mepeHHble Mo BXOAaM 3HaYeHWsl C yHETOM KOPPEKLIMH,
3agaHHon «CaBurom» u «HaknoHom».

6.14.10 MapameTpebl, onpefensiowme paboTy HAacOCOB KOHTYpa 1, 3agatoTcsl Yepes MyHKT MEHI0
//06wee/Hacocbl kOHT.1 (pucyHok 6.19).

6.14.11 Konu4.Hac.KoHT.1 — KoHdurypaumoHHbli napameTp, onpeaensiowmni Konmy4ecTso
HacocoB B KOHType 1 (npu konudecTBe HacocoB «1» Ha BY Hacoca 2 He nogaeTtcs komMaHaa Ha
BKIOUEHNE).

6.14.12 t pab6.Hac.koHT.1 — KoH(WrypauvoHHbI napameTp, onpedensiiowmii MakcuMarnsHoe
BpeMsi HenpepbiBHOM paboTbl Hacoca B KOHType. CnycTs 3agaHHOe B mapameTpe Bpemsi Hacoc 1
OyaeT BbIKIIOYEH, KOHTPOMNEp BKIOYUT HAcoC 2 Ha 3TO 3ajaHHoe Bpemsi. 3aJaeTcs B CyTKax.

6.14.11 Kon.Hac.Mognut — KoHMUrypaumoHHbIn napameTp, OnNpeaensolmin KonmyecTBo
HacoCOoB B KOHType NoanuTkn 1 (Tonbko ecnin «MICN.KOHT.2» = «HeT»).

6.14.12 MapameTpebl, onpeaensiowme paboTy HACOCOB KOHTYpa 2, 3a4atoTcsl Yepes MyHKT MEHH0
//06wee/Hacocbl KOHT.2 (pucyHok 6.20).

6.14.13 Konuuy.Hac.KoHT.2 — KoHdurypaumoHHbli napameTp, onpeaensiowmin Konm4yecTso
HacocoB B KOHType 2 (npu konudecTBe HacocoB «1» Ha BY Hacoca 2 He nopaeTcsi komaHga Ha
BKITOYEHVE).

6.14.14 t pab.Hac.kOHT.2 — KOHMWrypauvoHHbIN napameTp, onpedenslowmi MakcuMarnbHoe
BpeMsi HenpepbIBHOW paboTbl Hacoca B KOHType. CnycTa 3agaHHoe B mapameTpe Bpemsi Hacoc 1
OyAeT BbIKIOYEH, KOHTPOIEP BKMKOYUT HAcOC 2 Ha 3TO 3adaHHoe BpeMms. 3a4aeTcs B CyTKax.

6.14.15 WUcn.Hac.XBC-  KoHGpuUrypauunoHHbIi  napameTp, Onpefensawowmn  yHKLu0
[OMOMHUTENbHbIX HACOCOB B KOHTYpE 2.

Mcn.Hac.XBC = [Ja — gon.Hacockl UCMOb3YOTCs B kayecTBe HacocoB XBC.

Mcn.Hac.XBC = HeT - gon.Hacochkl UCNOMb3YTCA B Ka4eCTBE HACOCOB MOAMUTKM.

6.13.16 Kon.[on.Hac. — KoHdurypaumoHHbli napameTp, Onpeaenslowmni  Konm4ecTso
AOMNONHUTENbHBIX HACOCOB B KOHTYpE 2.

6.14.17 t pa6.Hac.XBC2 — KoHcurypaunoHHbIi napameTp, Onpeaensiowmn mMakcumanbHoe
BpeMsi HenpepbiBHOM paboTbl Hacoca XBC B koHType 2. CnycTsa 3aaaHHOe B NapaMeTpe Bpemsi Hacoc
1 XBC bygeT BbIKMOYeH, KOHTpornep BK4MT Hacoc 2 XBC Ha 310 3agaHHOe Bpems. 3ajaeTcd B
cyTtkax. Tonbko npu Wcn.Hac.XBC = [a.

6.14.18 MNapameTpbl 06LMeE ONst HACOCOB KOHTYpa 1 M KOHTypa 2, 3agalTcs Yepesd MyHKT MEHH
//06wee/O6w.Mapam.Hac. (pucyHok 6.21).

6.14.19 lleto Hac.Bp, Jleto Hac.llep — KoHdurypaunoHHbIi napameTpbl, onpegensiouime
YCNOBMWS BKIMIOYEHUSI HACOCOB KOHTYPOB B neTHee Bpems (ecnu «3umallleTo koHTypa» = «[a»). B
pexume «Jleto» ¢ nepnogom Jleto Hac.lMep (CyTku) ByayT BKMIOYEHbI BCE 3a4€MCTBOBAHHbIE HACOChI
KOHTYpa Ha Bpems JleTo Hac.Bp.(MuHyThI).

6.14.20 t pemn. — KoHdUrypauMoHHbIN napameTp, OMPeAensiowuin BpeMs naysbl Mexay
BbIKIIOYEHNEeM Hacoca 1 KOHTypa 1 BKIIOYEHWEM Hacoca 2 KOHTypa (Cex.).

6.14.21 t ctapT.Hac — KoHdurypaumMoHHbI napameTp, onpeaensiowmii BpeMsl pa3roHa Kaxaoro
13 HacocoB B cekyHaax. Ecnu cnycTts 3agaHHOe B napameTpe BpeMs C MOMEHTa 3arnycka Hacoca Ha
COOTBETCTBYIOLLEM ANCKPETHOM BXOAE MPUCYTCTBYET curHan normdeckon «1» B TeveHne 10 cekyHA
noapsafd, To npmbop cunTaeT Hacoc aBapunHbIM.
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6 MporpammupoBaHue npuéopa

IMABHOE MEHIO

[NTABHOE MEHIO
[NIABHOE MEHIO
O6wee
Hacockt KoHT.2
06uw.Napam.Hac

Kon.Hac.Kont2
Kon.Hac.Kout1 —W

t pab.Hac.k.1 Wcn.Hac XBC

Kon.Hac.Moan. Konuc.[on.Hac

t pa6.Hac.XBC

PucyHok 6.19 PucyHok 6.20 PucyHok 6.21
6.15 BbicTpbI cTapT

6.15.1 TexHonornss  «BbICTpbIN  cTapT» nNpegHasHavyeHa AN YNPOLWEHUS  HACTPOWMKU
KOHTponnepa. HacTpoiika npubopa gonyckaetcs:

1. no cetn RS-232 unu RS-485 uepes MK ¢ ucnonb3oBaHnem nporpammbl-koHdUrypaTopa,
KOTOPYDO MOXHO ckayaTb ¢ odwmumanbHoro canta OBEH. [Nporpamma nosBonser oCyLecTBUTb
npeaBapuTenbHoe KoHMUrypupoBaHue cuctemMbl (BblbpaTb OAMH WnW [ABa KOHTypa, a TaK Xe Tun
cucteM (otonneHue nubo MBC)), 3agatb MUHMMAarbHO HEOBXOAMMOE KONMMYECTBO MapamMeTpoB Afsi

3anycka cuMcTeMbl, @ Takke NPeaocTaBnseT AOCTYN KO BCEM napameTpamM npubopa ¢ BO3MOXHOCTbIO
ornpoca onepaTuBHbLIX NapameTpoB.

[NpeaBapuTenbHasa HacTpOWKa

YKaKMTE KONMUECTES KOHTYPOB PEMYIMPOBAHHA:

MpengapuTeNbHaA HACTPOWKA

YKaMMTE TAI KOHTYPA PerymnvpoBaHus:

[peaBapuTensHan HacTpPoOKKa

@) OpuH KoHTYP

‘ Koutyp 1: OTonnexue

Tun rpadmia:T,,
L ey
T 1 Korusecran Tovek:
= 3
u >
-ﬂ“:"— ®) Orol -
- T TulTeo  Teme Tote
[ — | ) 1 x ¥l w2
2 X ¥l ¥2
4l = 3 E ¥l ¥2
A YL Y a2 4 X bl 7]
_ BN D - b
[ ]
Hazan Bnepen Bbixoa
VIBE:1

2. c knaBmaTypbl Ha nNepegHe naHenu npubopa.

Mpy koHUrypupoBaHun npubopa c nepedHen naHenu nepep Hadvanom pabot Heobxoanmo
03HakoMuTbCs ¢ ocobeHHocTsMu UMW npubGopa (cm. Tabnmuy 3.1, n.n. 6.1, 6.2). 3agaHHble Ha 3aBoe-
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6 MporpammupoBaHue npubopa

M3roToBUTENE 3Ha4YeHWs OBomMbLUMHCTBA MapaMeTpoB  paccyuTaHbl MNog  TUMOBble  3ajauu
nonb3oBatenein. B 3Tom pasgene onucbiBalTCA TOMbKO Te NapameTpbl, 3afjaHue  KOTOpbIX
nonb3oBaTtenem HeobXoAMMO ANst KoppekTHoW paboTel Nnpnbopa. HasHavyeHne napameTpoB onvcaHo B
nn. 6.5.....6.14.

B lMpunoxeHun U — ceogHoe gepeso napameTpos.

[na 3awuTbl OT cnyyanHbix cb6oeB GOMbLUIMHCTBO NapamMeTpoB MOXHO W3MEHSTb TOMbKO B
pexume «OCTAHOB» (korma oba KoHTypa Haxogatca B pexume OctaHoB). [lepen
KOH(UryprpoBaHuem crnegyeT y6eamTbes no nHavkaumm Ha XKKW, yto npubop HaxoauTcs B pexume
«OCTAHOB» (npubopbl ¢ 3aBoda MOCTynalT MMEHHO B 3TOM pexume). [na M3MeHeHus pexvma
HeobxoanMo BocCMonb3oBaTbCA nNapameTpamu 3anyck KOHTyp 1 m 3anyck KoHTyp 2 npubopa,
pacnonoxeHHbix B AepeBbsx \KoHTyp 1\ 1 \\KoHTyp 2, cooTBETCTBEHHO.

BHumaHue! [Ing yBepeHHOCTH B COCTOSIHUM KOHpurypauum npubopa nepef Hayanom paboTbl Mo
TexHonornn «BbICTpLIA cTapT» crneayeT BbINOMHATL COPOC NapamMeTPoB B 3HAYEHUS MO YMOSYaHMUIo
(cm. n. 6.16).

6.15.2 Mpu KoHUrypupoBaHUM KOHTpornnepa no TexHonoruv «BbIiCcTpbIM cTapT» crnegyet
nocnenoBaTerbHO BbINOMHUTL CMEAYIOLLUME YCTaHOBKU N0 BETBSIM M NOABETBAM MEHIO:

BetBb «KoHdurypauusn» - NoaBeTBbL «AHanoroBble Bx.»

Heobxoammo 3apaTtb TMM MOAKMIOYAeMbIX K aHanoroBblM BXoAaM AATYMKOB, U3MEHSS 3HaYeHue
napameTtpoB «Tun gatumka {N}», rae {N} — Homep Bxoga (1...8).

[onyckaeTcsa He noakntoyatb Aatymkn TH (Bxog 1 — npu «Tun rpadukay = 2); Tnp (Bxo4 2 — npu
«Tun rpacduka» = 1); T 06.2 (Bxoa 5 — npu «Mcnonb3.koHTyp 2» = «HeT»); Tk2 (Bxog 6 — npwu
«Mcnonb3.koHTYp 2» = «HeT»); P nogmut.1 (Bxoa 7); P nognut.2 (Bxoa 8). Ecnu kakon-nmbo n3 atux
[aTYMKOB He ncnonb3yeTcs B napameTpe «Tun gatyumka x» Heobxoammo ykasaTe «HET JATHUKA.

MopBeTBbL «[on.nap-pbi»

HecMoTps Ha TO, 4TO BO Bcex koHTponnepax TPM232, nponssogmmbix pupmort OBEH, Bpemsi 1
fAaTa BbICTaBMATCA Ha 3aBOAE-WU3roTOBWTENE, PeKOMeHAyeTCs MPOBEPWUTb 3HaYeHVe BpeMeHU u
patbl B KOHTponnepe. B napametpe «Bpemsa u pata» HeobxoOMMO 3ajaTb 3HaYeHUE TeKyLmX
BpPEMEHW 1 AaTbl:

= 4

| @;@nuﬁo@+@. )

BeTBb «KOHTYp 1»

—  Cnepyet BblbpaTb TUM 3afjaHus ycTaBku TeMmnepaTypbl B KOHTypax 1 u 2: rpadumkom
OTHOCUTENbBHO TeMMepaTypbl HapY)XHOro Bo3dyxa Mbo OTHOCWTENbHO TemnepaTypbl
npsimoii Bogbl. Heobxogumo 3apatb 3HadeHue napameTtpa Tun Mpad. = «1» n «2»,
COOTBETCTBEHHO;

—  HeobxoauMo 3ajaTb 3HAYEHWE CHWDKEHWSI YCTaBKM TemrepaTypbl B HOYHOE BpeEMsS B
napameTpe «[lenbTa HOUYbY;

—  [pu ncnonb3oBaHWM ynpaBrneHWs KOHTYPOM MoANUTKM HeobxoamMMo 3aaaTh ero napameTpbl:
PkoHT.1, denbTta P KOHT.1;

—  Cnepyet 3apatb yctaBky B KOHType 1 rpacumkom Fpad TkoHT.1 nubo dpukcMpoBaHHbIM

3HayeHvem 3apaHue KOHTYp 1 (npu Kon-Bo Toudek = 1), a Takke [JONyCTUMYIO
TemnepaTtypy obpaTHOM BoAbl, Bo3BpallaemMon B Tennocetb. [Ans 3TOro ChnyxwuT rpaduk
Fpac To6.;

—  Ecnu otcnexvBath TemnepaTtypy obpaTtHoi BoAdbl He TpebyeTcsi, TO B napameTpe
KoHT.06paTku Heo6xoaMmo 3aaTb «BbIKMIOUYUTbY.

70



6 MporpammupoBaHue npuéopa

—  [NonoxeHve knanaHa npu o6pbiBe OCHOBHBIX AATUYMKOB B KOHType 1 3agaeTcsl B napameTpe
noaseTsun ABap.[atu.;

— Bpemsa nonHoro xopaa knanaHa B KoHType 1 (yuuTbiBaeTca npu nposefeHun AHP)
Heobxoaumo 3aaaBaTh B noaseTen «K3P 1»/ t nonH.xoAaa.

BeTtBb «KoHTYp 2»

—  Bkmouutb wucnonb3oBaHue koHTypa 2 — Wcn.koHTyp.2 = [la; HeT = KOHTyp 2 He
3aeNCcTBOBaH.

Ecnu koHTYp 2 3aaeincTBOBaH, TO:

Heobxogumo 3apaTb 3Ha4yeHWEe CHWXEHWS YCTaBKM TemnepaTtypbl B HOYHOE Bpems B
napametpe «[enbTa HOUYbY;

—  [pu ncnonb3oBaHWM ynpaBneHns KOHTYPOM NoanuTK1 HeobxoamnMo 3aaaTh ero napameTpbl:
PkOHT.2, flenbTa P KOHT.2;

— CnepyeT 3apaTb YycTaBKy B KOHType otorneHuss rpacdukom [pad TkoHT.2 nubo
UKCMpOBaHHbLIM 3HaveHvem 3apaHue KOHTyp 2 (npy Kon-Bo Toudek = 1),, a Tawkke
Jonyctumylo TemnepaTtypy obpaTHou Bofbl, BO3Bpalwiaemon B TennoceTb. [Ons aToro
cnyxut rpacduk Mpad To6.;

— Ecnun otcnexwBate Temnepatypy obpaTHou Boabl He TpebyeTcd, TO B napameTpe
KoHT.06paTkmn Heob6XxoAMMO 3afaTh «BbIKIOYNTBY.

—  [TNonoxeHune knanaHa npv obpbiBe OCHOBHbIX AATUYMKOB B KOHTYpe 2 3aaeTcs B napameTpe
noaseTsun ABap.[atu.;

— BpemsA nonHoro xopa knanaHa B KOHType 2 (yyuTbiBaeTcs npu nposefeHun AHP)
Heobxoaumo 3aaaBaTh B noaseTsn «K3P 2»/ t nonH.xoAaa.

BetBb «O0OLee»

BetBb «O6Lee» - noaBeTBb «MalwmnHa COCTOAHUIN»

—  CnepyeT yCTaHOBUTL 3HAYEeHUSI NApaMeTpoOB aBTOMAaTUHECKOTO Mepexofa B HOYHOW PexnMm:
«BbixogHon1», «BbixogHon2», «Bpemsa geHb», «Bpemsa Houb». Ecnu aBTomatnyeckui
nepexon B HOYHON PeXxuM He npegrnonaraeTcs, To Heo6XoAMMO YCTaHOBUTL B nNapaMeTpax
«BbixogHon1», «BbixogHon2» 3HayeHne «HET», a napametpbl «BpemMsi OeHb» 1
«BpeMs Houb» 3apaTtb paBHLIMU APYT APYTY;

—  Heobxogumo 3agaTb ycnosusi nepexofaa Mexay NMeTHUM U 3UMHUM pexumaMu paboTbl
Yepes 3HaveHus napameTpoB 3uMmal/neTo KOHT.1, 3uMa/neTo KOHT.2 — npu 3Ha4YeHun
HET» KOHTYp He NepeBoAUTCS B NETHWUI pexuM; Taumal/neTto, OenbTta 3umalll.

BetBb «O06Luee» - noaBeTBb «Hacocbl KOHT.1»

—  Heobxogumo  yka3aTb  KOMMYECTBO  LMPKYNAUMOHHBIX ~ HAcocoB B KOHType 1
«Kon.Hac.KoHT.1» 1 Bpemsi paboTbl HacocoB (B CyTkax) «t pab.Hac.KOHT.1»

—  Heobxognmo ykasaTb konm4ecTBO HacocoB nmoanuTku B KoHType 1 «Kon.Hac.Moan» npu
«Mcn.koHT.2» = ga.

BetBb «O6wee» - noaBeTBb «Hacocbl KOHT.2»

—  Heobxogumo  yka3aTb  KOMMYECTBO  LMPKYMSALUMOHHBIX ~ HAacocoB B KOHType 2
«Kon.Hac.KoHT.2» 1 Bpems paboTbl HacocoB (B CyTkax) «t pa6.Hac.KOHT.2»

—  Ecnu pon.Hacockl nnaHupyeTcst ncnonb3oBaTh B kadecTBe HacocoB XBC, To B napameTtpe
«Ucn.Hac.XBC» HeoOX0AMMO YCTaHOBUTb «Aay» M yKa3aTb BPEMS MEPEKYEHNs] HaCOCOB
(B cyTkax) «t pa6.Hac.XBC»

—  Heobxognmo ykasaTtb KonuyecTBo Aon.Hacocos B koHType 2 «Kon.Hac.Moan».

Mpumeyanwue: Mapametpsl NN perynatopa, pacnonoxeHHble B noaseTsu «Peryn TKOHT.1» n

Peryn TKOHT.2», MoryT ObiTb 3agaHbl BPyYHyl0 nMOO oOnpeaeneHbl aBTOMaTM4Yeckn B npouecce

npoBefeHNst aBTOHACTPOMKM Ha obbekTe. BbinonHeHne aBToHacTpouku [MU[-perynstopa

HeobXoAMMO, Kak MpaBuno, B OOMbLUMHCTBE CryvaeB Af1 TOYHOTO MOAAEPXaHUs TemnepaTypbl.

OpHako, ecnu wn3BecTHbl koadduumeHTbl [MUN[-perynatopa (monyyeHble OMbITHBIM MyTEM Ha

aHanormyHbix 0b6beKkTax WM paccyuTaHbl CreunanvMaMpoBaHHONW KOMMbIOTEPHOW MNpOrpaMMon),
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6 MporpammupoBaHue npubopa

Heobxoaumo 3agaTb  3HayeHus napametpoB  «Kp(npomopu)», «Ti(uHTerpan)», «Td/Ti».
ABTOHacTpoiika perynsitopa BbIMofiHAeTCs Ha obbekTe. Ecny aBTOHacTpoiika HEBO3MOXHA UMK He
npuBOAWT K XeraeMoMy KayecTBy NnepexofHblX MpoLeccoB, Heobxoaumo ByaeT BbINONHUTL Noadop
koacppumumeHTos MNO-perynatopa (cMm. Mpunoxerwue IM.2).

6.16 Cbpoc napamMeTpoOB B 3HAYE€HUS MO YMOSTYaHUIO

BHumanume! Ota onepauus npvBoamT K cOpocy 3HaYeHn napameTpoB KoHTpornnepal

3anpeljaeTca BbINOMHATL 3Ty Onepaumio Ha 0obbekTe, Tak kak Mocrne ee OCyLeCTBNeHWs
KOHTPOMMep NpPekpaTuT BbiNoMHeHWe PyHKUMK ynpaBreHus cuctemamm otonnexus n MBC!

Mocne aton onepauuvu KOHTponnep Heo6X0AMMO NMONMHOCTLIO HaCTpOVITb!

MpumeyaHne — 3HauveHuss napameTpoB fAepeBa «KoHburypauusi» nocrne ocyLiecTBreHUs
cbpoca EEPROM coxpaHsitoTcs.

6.16.1 COpoc 3HaYeHUin BCEX KOH(UIYpaLMOHHbLIX NapamMeTPOB K 3HAYEHUsSIM MO YMOM4YaHMIo,
YCTaHOBIEHHbIM Ha 3aBOAE M3roToBUTENE NPUMEHSAETCA B CrieaytoLwyX Cny4asx:
1) TNepen HacTpoWikon KOHTpornnepa, KOHUrypauusi KOTOporo TOMHO Hen3BecTHa (BO3MOXHO,
npun6op Mor BbITb KOHPUTYPUPOBAH HEN3BECTHLIM NCTOYHWMKOM [0 MOMb30oBaTens).
2) Tpun owwunboyHon (COOMHOM) HACTPOMKe KOHTponnepa nepes O4epenHON MOMbITKOW
OCYLLECTBIEHUSI MPaBUbHON HAaCTPOMKK.
3) TMocne o6HOBMNEHMS NPOLLUBKM KOHTpONepa B obs3aTensHoM nopsake (cm. n.3.15).

6.16.2 MeTop ocyLiecTBrneHus copoca:

1) HeobxoguMmo nepeviT B OTNafo04YHOE COCTOSIHME (HaxaTb KOMOWHALMIO KHOMOK
SR

cTpoke XK.

). Crnenyet y6eanTbCsl B NOSIBIEHWN HafANUCK «DKpaH OTNagKu» Ha BepxHeW

2) Crtpenkamu . " . HeobxoauMo BbIOpaTb Ha HwxkHel cTtpoke XKW myHKT MeHto

«C6pocutb EEPROM». HaxaTb KHOMKY
Mocne KopoTKOro 3ByKOBOro curHana KOHTpOJ'IJ'Iep nepesarpysuTcsi.

Tak kak Tekywas KoHdurypauusi OynoeT 3ameHeHa Ha 3aBoACKyt, Heobxoaumo 6Gyaer
MOSTHOCTBIO MPOBECTU HACTPOKKy npubopa.

KRS
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7 JdKcnnyaTauus KOHTponnepa

7 3KcnnyaTaum| KOHTponnepa
[ns Havana dyHKUMOHMPOBaHWSA koHTponnepa TPM232M (nepesopa m3 Eyemmma «OcTaHoB» B

paboune pexumbl) HeOGXOAMMO OCYLUECTBUTb 3amyCK — HaxaTb KHOMKY

. Mpun HaxaTum aTown

KHOMKW ByAeT OCYLLECTBNEH 3aMyck TOro KOHTYpa, Ha pabounx akpaHax koToporo Bbl HaxoauTecs.

ASIBT.
Mepexod K 3KpaHaM KOHTypa 2 C MOMOLLBIO KHOMOK Q+@ BO3MOXEH TOMbKO Npu

«Mcn.koHT.2» = «[a».

PyHKLUMOHMPOBaHWE KOHTponepa onucaHo B N.n. 4.1, ycnosus nepexofa Mexay pexvmamu — B
n.n. 4.2, npyuHyauTenbHoe U3MeHeHue TekyLLero pexvma npubopa — B n. 4.3.

7.1 MapameTphkl, pegakTupyemMbie B paboumx pexmmax
Cnuncok napamMeTpoB, pefaKTUPOBaHUE KOTOPbIX pa3peLleHo B pabounx pexumax, npuBeneH B

Tabnuue 7.1.

I'Ipumeqal-wle — ANnAa pefakTupoBaHMA BCEX NapamMeTpoB HeobxoanmMo, 4To6bl oba KOHTYpa
Haxo4unucb B pexnmax «OcTaHoB».

Ta6bnuua 7.1 — Pegaktupyembie napameTpbl

MeHio

BeTBb NMoaBeTBb Napawmetp
[OuckpeTHble Bx. Moct.®.Ope6KoHT
AHanorosble Bx. Moct.®unbTpa {N}, Nonoca duntpa{N}
. Apk.noace. XKKW, KoHtpact KKW, 3Byk KHOMOK,
KoHdmrypauus Aon.nap-pe Bpems u flata
CkopocTb, [invHa cnosa, YeTHocTb, CTon 6uThI,
HacTtp.RS-485 [nvHa agpeca, Agpec npubopa, 3agepxka
oTBeTa
Henbta Houb, P koHTyp 1, lenbTa P koHT.1
padp. TkoHT.1 3apanue koHT.1 (ecnu Kon-Bo Toyek = 1)
KonTyp 1 Fpad Tob To6 ruct+, Tob rucT-
Peryn.TkoHT.1 Kp, Ti, Td
Henbta Houb, P kKoHTYp 2, AenbTa P koHT.2
. g 3 .2 Kon- =1
KoHTyp 2 F'padc. TkoHT.2 afaHue KoHT.2 (ecnim Kon-so Touek = 1)

pad Tob

To6 ruct+, Tob ruct-

Peryn.TKOHT.2

Kp, Ti, Td

O6wee

Hacocbl KOHT.1

Kon-Bo Hac, t pa6.Hac1, Kon.Hac.lMoan.

Hacocbl KOHT.2

Kon-Bo Hac, t pa6.Hac2, Mcn.Hac.XBC, t
pa6.Hac.XBC, Kon.Jon.Hac.

O6w.napaM.Hac

INeto Hac.Bp, Jleto Hac.lMep

7.2 ABapuiHble cuTyauum

B npouecce pyHKLUMOHMPOBAHNA KOHTPOMiepa BO3HWUKAIOT OWMOKV 1 aBapuiHbIe CUTyaumm, Kak
Tpebyowme peakumm obCrnyxmuBaloLLero nepcoHana Ha npousollegliee cobbiTe, Tak U uMmeloLime
MH(OPMAaLMOHHBIN XapaKTep.

B Tabnwuue 7.2 npefcTasneHbl kodpbl OWNGOK KOHTponnepa n Heobxoammble COOTBETCTBYHOLLNE

peakuun nonb3oBaTtend.
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7 KcnnyaTauusa KOHTpornepa

Ta6bnuua 7.2 - Kogbl owumbok koHTponnepa TPM232M

Koa PacwudpoBka owmbku [encTBnA nonb3oBartens
OLNGKMU
0 OTcyTcTBYET owmbka MoxHo npopomkaTb paboTy
2 Bbixop u3 sleep HenpaBunbHbI  rpacpuk  CHWXKEHWUS  HanpshkeHust
nutaHusi. Bo3aMoxHo, nmeeTca annapaTHas npobnema.
Mpy HeodHOKPaTHOM MPOSIBNMEHWU  peKoMeHAyeTcs
OTMNPaBWTb KOHTPOSIEP B PEMOHT.
3 Mpowusowwna nepesarpyska | O6HOBWTb NpoLMBKY, NM6GO OTNPaBUTb B CEPBUCHbLIN
CTOpPOXEBbIM TanMepoMm, | LEHTp.
obycrnoBneHHas 3aBucaHueMm.
4 Soft reset Mpousowna nepesarpy3ka nonb3oBarenemM Haxartvem 3-
X KHOMOK Ha KnaBuaType KoHTponnepa
5 User reset Mepesarpyska no MosiBNEHWIO cUrHana Ha Hoxke Reset
M. 3tor curHan MoxeT ObiTb HaBeaeH CUIbHOM
nomexon nmbo napasuTHbIMK yTeykamu Ha nnate
(Hanpumep, B Criyyae Hanuuus Brarv BHYTpW Kopnyca).
Mpocywunte  KOHTpOMNep, ecnu He nomoraeT —
OTMpaBUTb B PEMOHT.
6 Mepe3sarpyska no curHany BrownOut HapylueHve pexvma nutaHusa cxembl KoHTponnepa. Mpu
HeoAHOKPaTHOM MPOSIBNEHWUN PEKOMEHYETCs1 OTNPaBUTb
KOHTpOSNep B PEMOHT.
7 Owwmnbka B3ammopericteus ¢ EEPROM Owwubka B3avmogencTems nporpammbl ¢ EEPROM, nubo
8 Owwnbka 3anvcy B8 EEPROM HapylieHne dyHkumin pabotbl camoro EEPROM. B
9 OLnGKa Yrenns na EEPROM nocneaHem cnyyae Heob6xoAMMo OTMPaBUTb KOHTPONep
A Owwbka pabotsl EEPROM B PemOonT.
500 3aronoBok KOHGUrypaumu noBpexaeH OG6HOBUTL NPOLLMBKY KOHTpONnepa.
501 Cnuvwkom MHOro ypoBHel | OBHOBWTb NPOLLMBKY KOHTpONnepa.
KOHdUrypauum
600 Owmnbka BCrnomoratensbHoro | OTnpaBUTb KOHTPOMMEP B PEMOHT.
npoteccopa
601 Owwmbka koHTponnepa BXxoAos/BbixogoB | OTNpaBuTb KOHTPONEP B PEMOHT.
1001 OepeBo  koHdurypaumn  cogepxut | OBHOBWTb NPOLUMBKY KOHTpOMnepa.
oLmnGKK
MpumeyaHus
1 Owunbkm c KOAOM 0...A gaBnsTCA He KPUTUYHBIMU, UHOULMPYHTCA TOJIbKO MO 3anpocy
nonb3oBaTtena U He ConpoBOXAakTCA 3ByKOBOI7I cmrHanmsaumeVl.
2  Owwubkn c kogamu Gonblwmmu 400 aBRsSOTCS KpUTUYHbIMKM. PaboTa nporpaMmmbl
KOHTpoOnnepa OCTaHaBNMBaeTCA, KOHTposnnep nepexoautT B pexnuMm WHOuKauunm kKopa

ownboK Ha 3KpaHe 1 conpoBOXaarTCA 3ByKOBOVI curHanusauuen.

B Tabnuvue 7.3 npeacTtaBrneHbl koAbl OLIMOOK W3MEPEHMI KOHTponnepa W Heobxogumble

COOTBETCTBYHOLLME peaKkunn nonb3oBartend.
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7 JdKcnnyaTauus KOHTponnepa

Ta6bnuua 7.3 — Kogbl oum60ok namepeHun koHtponnepa TPM232M

Kop, TekcT Ha XKKU PacwudpoBka [eiicTBUA Nnonb3oBaTens

0 Owwbka nmepur. M3mepeHHoe 3HaveHune | BHyTpeHHsss owwubka npubopa. [lepesarpy3vTb
3aBeJOMO He BEpHO npuGop, ecrn He MOMOraeT — OTNPaBUTb B PEMOHT.

6 HeT aaHHbIX HeT gaHHbIX n3amepenuns Mopoxpatb 3...5 cek.

7 [aTuvk OTKIOYEH [aTuuk oTKIIOYEH BkrounTb COOTBETCTBYWOLMIA BXOL4 B NapaMmeTpe

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

8 Beicokas t XC Tl Benwuka Temnepatypa | 1)Temnepatypa npubopa He  COOTBETCTBYeT
XOmnogHoro cnas, YCMOBMSIM 3KCMyaTauun, — NPUBECTU B HOPMY;
pervcTpuvpytoLero 2)Owwnbka KanubpoBkW, — NPOBECTU KanubpoBKy
Temnepatypy npuéopa 3aHOBO;

9 Huskasa t XC TN Mana Temnepatypa | 3) AnnapaTHas owubka, — nepesanyctuTb npubop,
XOnogHoro cnas, €CIn He MoOMOraeT, — 06paTUTLCS B PEMOHT.
pervcTpvpytoLiero
Temnepatypy npuéopa

a 3HaueHwue Benvko BbluvicneHHoe 3HaveHne | 1)HenpaBunbHO ycTaHoBNeH Tun AaTtuyvka, —
CMULLIKOM BEMKO NpoOBEpUTb, YCTAHOBUTL MPaBUIbHO;

2)[aTyMKk HEHaOeXHO MOAKIYEH, — MpPOBEPUTb
HaAEeXHOCTb KpenneHust faTuuka;

3)datunk HencnpaBeH, — 3aMEHUTD;

4)Oatumnk namepsieT TemnepaTtypy BbILLE
[Jonyckaemou, — BbibpaTb Apyron AaTuuk;

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

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

— [aTyuk HeHadeXHO MOAKMYEH, — MNpPOBEPUTb
HadeXHOCTb KpenneHus aaTyuka;

— [aTyuk HencnpaBeH, — 3aMEHUTb;

- [Hatyuk n3mepsiet Temneparypy HKe
JonyckaemMow, — BbiIopaTb Apyrov AaTuuk;

AnnapatHas owwbka, — nepe3anycTuTb npubop,

€CI1 He MoOMOraeT, — 06paTUTLCS B PEMOHT.

c KopoTkoe 3am. KopoTkoe 3amblkaHune 1)3amkHYTbI  HakopoTko  Bxogbl  npubopa, —
(DaHHas  vHOMKaUMS  He YCTPaHUTE;

Bo3HMKkaeT npu K3 ¢ | 2)HenpaBunbHO NOAKMIOYEH AATUUK, — YCTPAHUTb;
JaTuMkoM Ha Bxoge Tuna | 3)HenpaBunbHo BbIGpaH TWN AaTumka, — MOMEHSITL in-t;
«TepmMonapa» vwnn | 4)[aT4vK HeucrnpaBeH, — 3aMEHUTb;
«yHUbMUMpOBaHHbIA  AaTuMk | AnnapaTHas owwubka, — nepesanyctutb npubop,
M0 HaMPSPKEHMIO U TOKY») €CI1 He MoOMOraeT, — 06paTUTLCS B PEMOHT.

d OO6pbIB fgaTymKka O6pbIB AaTunka 1)0atymk He nNOAKMIOYEH K COOTBETCTBYOLLEMY
(oaHHas  vHOMKaUMS  He BXOZY, - MOAKMIOYUTD;

BO3HMKaeT npu  obpbiBe | 2)[aTyvK HEnpaBWIbHO MOAKMIOYEH, — MOAKMOYUTD
«YHUPULMPOBaAHHOTO npaBuUIbHO;
JatyvMka no HanpsbkeHunto M | 3) HenpaBunbHO BbIOpaH TvM AaTymka, — MOMEHSTD in-t;
TOKY») 4)laTynk HeucnpasBeH, — 3aMeHUTb;
AnnapatHas owwbka, — nepe3anycTuTtb npubop,
€CI1 He MoMOoraeT, — 06paTUTLCS B PEMOHT.

e Het cBasu c ALIMN OtcytcTtBume cBsiaun ¢ ALM BHyTpeHHsis AnnapaTtHas owwubka, — nepe3anyctutb

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

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

KanubpoBOYHbIN
KO3 hrLUMEHT

B koHTponnepe 3agevicTBOBaH OAMH BbIXO KPUTUYECKON aBapuUMHOW CUrHanm3auum — peByHa —
Ha oba koHTypa: MBC n LUO. KpuTnyeckuin aBapuiiHbIi curHan, BblaaBaemblit koHTypamu BC n
oTonneHusi, obbeauHeH Ha BbIXOA peByHa Mo roruke «WMnuy». B yacTHocTu, ecnv 3anylieH Torbko
OOMH U3 KOHTYPOB, PEBYH OCTaHETCH BKITHOYEHHbBIM.
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7 KcnnyaTauusa KOHTpornepa

Mpu yctaHoBKe 3HadeHusi 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 npenctaBneHbl COCTOSIHUS YCTPOWCTB aBapuHOW CUrHanmusaumu — namnbl u
peByHa — B pexumax koHTypa BC koHTponnepa.

Ta6bnuua 7.4 - COCTOSIHMA YCTPOMUCTB aBapUMHOW CUrHanu3auum B pexumMax KoHTponnepa

Pexum YcnoBus BKIHOYEHUS aBapUAHOM CUTHanNu3aumm B pexxume
OCTAHOB Bbikn
Bbikn / Bkn Bkn. npu:
HAIPEB 1. aBapum P nognut.,
2.Mpu aBapum 0HOO 13 LIMPKYNSILMOHHBIX HACOCOB
O6parTH. Bkn
Bbikn / Bkn Bkn. npu:
Houb 1. aBapum P nognut.,
2.Mpu aBapum 0HOTO 13 LIMPKYISILMOHHBIX HACOCOB
Asap.Qatu. Bkn
ABap.Hacoc. Bkn
AHP Bbikn
Jleto Bbikn

7.3 OcobeHHOCTU PYHKLMOHMPOBAHUA

B npouecce akcnnyataumu criegyeT yuuTbiBaTb CREAyoOWME OCHOBHblE OCOBEHHOCTM
hYHKLMOHUPOBaHMS KOHTpONIepa.

1 KoHTponnep ynpaensieT AByMs He3aBUCUMbIMU KOHTypamu: TBC n otonneHuem.
2 B kaxA0M KOHTYpe UMeIoTCS CBOM 3KpaHbl MHAVKaLMW. [INa nepeknioyveHns mexay SKkpaHamu

VMHOMKaUMM KOHTypa otorneHns u MBC ucnonbayetcs KOMOMHaums KriaBuLl -+ @ Takown
nepexon NOATBEPXKAAETCH 3BYKOBLIM CUrHANOM.

3 Cnegnywolwme onepaTvBHble napameTpbl 0BGHOBMSIOTCA BO BCeX pexwumax: Bbixoa oTtonm,
Cocrt.Hac.OTon, YctaBka otonn, Pex.otonn, Beixog NBC, Coct.Hac. 'BC, Pex.'BC.

4 YcTaHOBMNEHO MUHMMArIbHOE BPEMS HaxOXAeHusl B pexume, paBHoe 10 cek. B TeueHue atoro
BPEMEHW C MOMEHTa BXOAa B PeXUM paboTa MallLMHbl COCTOSAHUIA BriokupyeTcst.
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8 Mepbl 6e3onacHocTH, 9 TexHMYeckoe ob6cnyxnBaHue

8 Mepbl 6e3onacHocTH

8.1 Mo crnocoby 3awuThl OT NOPaXeHWs ANEeKTPUYecKnM TokoMm 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 HEWUCNPaBHOCTEN U TEXHWYECKOM OOCMyXunBaHMM Heobxoanmo
OTKINIOYUTB NMPUBOP 1 NOAKMIOYaeMble YCTPOMUCTBA OT CETU.

8.3 He ponyckaeTcs nonajaHwe BriarM Ha BbIXOAHbIE KOHTAaKTbl BbIXOAHOMO pasbema U
BHYTPEHHME 3NeKTPO3aneMeHTbl npubopa. 3anpeluaeTcs ucrnonb3oBaHve npubopa B arpeccuBHbIX
cpefax ¢ cogepaHueM B atmocdpepe KUCHOT, LWenoyeir, Macen u T. n.

8.4 MopkntoyeHne, perynupoBka 1 TexobenyxumBaHue npubopa AoMmkHbI NPOU3BOAUTLCS TOMNBKO
KBanngULMpOBaHHbIMK CrieuuanMcTamm, 3y4YmBLUMMIN HAacTOsILLEEE PYKOBOACTBO MO SKCMyaTauuu.

9 TexHuyeckoe obcnyxumBaHue

9.1 Mpu BbINONHEHNN PaboT NO TEXHWYECKOMY OOCMY>XMBaHWIO KOHTpoOnnepa cobnoaate Mepbl
6e30nacHOCTH, U3NoXeHHble B pa3g. 9.

9.2 TexHUYeCKUiA OCMOTP KOHTPOINIepa MpPOBOAMTCS OOCMNYXMBAIOLWMM NEPCOHANIOM HEe pexe
OfHOro pasa B 2 roa v BKNtoyaeT B cebs BbINOMHeHVe crneayoLmx onepauui:

—  O4YUCTKy KOpryca KOHTporiepa, a Takke €ero KrIeMMHbIX KOMOAOK OT Mbinv, rpsaA3v U

NOCTOPOHHWX NPEAMETOB;

—  NpoBepKy kayecTBa kpenneHus koHTponnepa Ha DIN-pevike;

—  NpOBEpKy kayecTBa MOAKIYEHUS BHELLHUX CBS3EN.

OGHapyXeHHble NPU OCMOTPE HEAOCTaTKU credyeT HEMeATIEHHO YCTPaHUTb.

9.3 3ameHa anemeHTa NUTaHUS BCTPOEHHbIX YaCOB KOHTpOrnepa, paccyMTaHHOro Ha paboty B
TeyeHue 6 NeT C MOMEHTa WM3rOTOBMEHUS!, OCYLLECTBNSIETCS MO UCTEYEHUU cpoka CryxObl, a Takke
paHee, B cryyae BbisIBNEHNs1 cOpoca BCTPOEHHbLIX YacOB KOHTPOSEpa Npy OTKIMIOYEHUN NMUTAHUSI.

MocnenoBaTenbHOCTL BbINOSTHEHWS 3aMeHbI 3NieMeHTa CreaytoLLas:

1) AkKypaTHO noaaeB OTBEPTKOW C MPaBOWi CTOPOHbl BEPXHIO KPbILLIKY KOPMyca, OTKPbITb
KOPryC KOHTpOrnepa;

2)  BblHYTb WNEWd 13 HKHEN NnaTbl;

3) WM3Bneyb NCNOMNb30BaHHbIN SNEMEHT NMUTaHUS;

4)  YCTaHOBUTb HOBbLIV 31eMeHT nuTaHus Tuna CR20324

5) BcraBuTb MeXnnaTHbIv LWNend B HKHIOW nNnaTy;

6) Cobpatb kopnyc npubopa;

7) TNopgknoumB NuTaHwe npubopa, HaCTPOUTL Yackl KOHTPONNepa;

8) BbIKMIOYNTL NUTaHNE KOHTPONIepa;

9) Yepes He MeHee 20 cek BKIOYUTb NUTaAHME U NPOBEPUTL paboTy Yacos.
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10 MapkupoBka, 11 TpaHcnopTUpoBKa U xpaHeHue, 12 KomnneKkTHoOCTb, 13 MapaHTUiHbIE 06A3aTenbLCTBa

10 MapkupoBkKa
Mpy n3rotoBneHUM Ha NPUGOP HaHOCHATCS:

—  HauMMmeHoBaHue npubopa;

—  cTeneHb 3awuTbl kopnyca no FOCT 14254;

—  HanpsbKeHve U JactoTa NMUTaHus;

—  notpebnsiemasi MOLHOCTb;

—  Kracc 3awuTbl OT NopaxeHusi anekTpuyeckum Tokom no MOCT 12.2.007.0

—  eOvHbIN 3HaK obpalleHust NPoAYKLUM Ha PbiHKE roCcyAapCTB-4neHOB TaMOXeHHOro cow3sa
(EAC);

—  CTpaHa-u3roToBUTErb;

—  3aBOACKOMW HoMep npubopa u rod Bbirycka.

Ha notpeGuTenbckyto Tapy HaHOCUTCA:

—  HaumeHoOBaHWe npubopa;

—  eAVHbIil 3HaK obpalleHNs NPOAYKUMM Ha PblHKE FrOoCyAapCTB-4rneHoB TaMOXEHHOro cot3a
(EAC);

—  CTpaHa-u3roToBUTElb;

—  3aBOACKOW HoMep npubopa 1 rof Bbinycka.

11 TpaHcnopTUpOBKa U XxpaHeHue

Mpnbopbl TpaHCMOPTMPYIOTCA B 3aKpbITOM TpaHcnopte moboro Buaa. KpenneHve Tapbl B
TPaHCMOPTHbLIX CPEACTBax [OSHKHO MPOM3BOAUTLCA COMNMacHo npaBwunamM, [AelCTBYIOWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

YcnoBus TpaHCMOpPTUPOBaHUA AOMKHbI cOOTBETCTBOBaTL ycrousam 5 no MOCT 15150-69 npu
TemnepaTtype OKpyxawlero Bo3gyxa oT MuHyc 25 go +55 °C c¢ cobniogeHuem mep 3alwuTbl OT
yAapoB 1 BUbpauui.

MepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOM Tape MOLUTYYHO UMW B KOHTEHepax.

YcnoBus xpaHeHust B Tape Ha cknaje U3rotoBuTenst u notpebutens [OMKHbI COOTBETCTBOBATb
ycnosusaM 1 no FOCT 15150-69. B Bo3ayxe He [OMKHbI MPUCYTCTBOBaTb arpeccuBHbIE MPUMECH.

Mpunbopbl cnepyeT XpaHUTb Ha cTennaxax.

12 KomnnekTHoCTb

Mpn6op 1 wr.
MacnopT u MapaHTUIHBIN TanoH 1 3K3.
PykoBoacTBo no akcnnyatauum 1 3ka.
MHCTpyKumns «BbICTpbIn cTapT» 1 9k3.
MpumeyaHmne - M3rotoBuTeNb OCTaBnsieT 3a COOOM NpaBO BHECEHUSI [OMOSNIHEHUA B

KOMMNJIEKTHOCTb U3aenus.

13 MapaHTUiiHbIEe 06A3aTeNnbCTBA

13.1 UsrotoBuTenb rapaHTupyeT cooTBeTCTBME Mpubopa TpeboBaHuam TY npu cobniogeHum
YCMOBUWI 3KcnslyaTauum, TPaHCNOPTUPOBAHNSA, XPaHEHWUS U MOHTaxa.

13.2 MapaHTuiHbBIN cpok akcnnyaTaumn 30 MecsLeB CO OHSA NPOOAXM.

13.3 B cnyyae Bbixoga npubopa u3 CTpos B TeYeHWe rapaHTUMHOrO cpoka mnpu cobniopeHuv
nosib3oBaTeneM ycroBuin KChyaTauuM, TPaHCNOPTUPOBaHUS, XpaHEeHUss 1 MOHTaxa npeanpusitue
M3roToBuTENbL 0653yEeTCA OCYLLECTBUTL €r0 GecnnaTHbIi PEMOHT UK 3aMeHy.

13.4 Topsigok nepegayun M3Lenust B PEMOHT COAEepXKaTcs B NacrnopTe U B rapaHTUHOM TaroHe.
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MpunoxeHune A. FabapuTHbIN YepTex

MpunoxeHue A. NaGapuUTHbIN YepTex

PucyHok A.1 — Kopnyc ansa kpenneHusa Ha DIN-peinky 35 mm

79



MpunoxeHne B. CxeMbl Nnogkno4eHUs

MpunoxeHune b. CxemMbl nogkNO4YeHUA

HasHayeHue KOHTaKTOB KNemMMol konoaku npubopa npueeaeHo B Tabnuue b.1.

Ta6bnuua B.1 — HasHauyeHMe KOHTaKTOB KIleMMOW KONoAKu npuéopa

Ne MapkupoBka HasHaue Ne HasHaueHnue HasHnaue
KOHT. Hue KOHT. Hue

1 Mutanue (CeTb) 31 Bxoa 6 (3) OT koHT.2
2 MutaHue (CeTb) 32 Bxop 6 (2)
3 Bbixog 1-1 Hacoc 1 33 Bxoa 6 (1)
4 Bbixog 1-2 KOHT.1 34 Bxoa 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 Bxog 8 (3) P
8 Bbixog 3-1 (+) OTkp. 38 Bxoa 8 (2) noanuT.2
9 Bbixoa 3-2 (-) K3P 1 39 Bxop 8 (1)
10 Bbixog 4-1 (+) 3akp. 40 Mogkntoyenne MP1 (W)
11 Bbixog 4-2 (-) K3P 1 41 MoakntodeHne MP1 (X)
12 Bxoag 1 (1) aT 42 MogkntoyeHne MP1 (Y)
13 Bxoa 1 (2) Hap.Bo3[, 43 MogkntoyeHne MP1 (Z2)
14 Bxog 1 (3) . 44 RS-485 (A)
15 Bxopa 2 (1) OT npsm. 45 RS-485 (B)
16 Bxoga 2 (2) BOAbI 46 OOLLMIA KOHTaKT aAna

OUCKpeTHbIX Bxogos 1...4

(Comm1)

17 Bxog 2 (3) 47 OuckpeTtHbiv Bxog 1 (C1) Cwm.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 Bxoa 4 (1) aT 51 [uckpeTHbin 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 OuckpeTHbiv Bxog 8 (C8)
25 Bbixoa 6 (+) 34 55 OB KOHTaKT Ans

AVCKPeTHbIX BXxoAoB 5...8

(Comm2)
26 Bbixog 5 (=) Cm.Tabn. | 56-61 | DBGU (gns nporpammunpoBaHusi
3.4 KOHTponnepa)
27 Bbixog 5 (+) 62 MCTOYHUK HanpspkeHWst MUHYC
24B
28 Bxon 5 (3) T 06.2 63 WCTOYHUK HanpsikeHUst Noc
24B

29 Bxoa 5 (2) RJ45 RS-232 (nogkntoyenue k MK)
30 Bxon 5 (1)

80




MpunoxeHne B. CxeMbl NnogKkno4YeHUs

TPM232M
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PucyHok B.1 — Cxema nogkntoyenusi TPM232M n MP1

[TPmM232M
BN & 46| Comm1
12..368

BN + @
12..36

[}

PucyHok B.2 — NogknioyeHne faTynKoB K AUCKPETHLIM BXoaam
MpumeyaHus
1 Mpynnbl BxogoB C1...C4 n C5...C8 ranbBaHnyeckun pa3BsasaHbl.

2 MOXHO MCnosnb30BaTb BCTPOEHHbIN BOK NMUTaHWA: OAUH OBLLMIA Unn ABa pasHbIX.
3 Mpwu ncnonb3oBaHun ogHoro BN knemmbl Comm1 1 Comm2 Heo6xoaUMOo 06beANHNTD.
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MpunoxeHne B. CxeMbl Nnogkno4eHUs

TC Bxoa x-1
T,C Bxop x-2
Bxop x-3

PucyHok B.3 — NoaknioyeHne TepMmomeTpa CONpoTUBNEHUA
UNY pe3UCTUBHOIO AaTyMKa No TPeXnpoBOAHOW CXxeme

TC Bxopa x-1
T,°C é | Bxop x-2
& Bxop x-3

PucyHok B6.4 — NogknovyeHne pe3aucTMBHOIO AaTyMkKa no ABYXNpPOBOAHON cxeme

Bxop x-1

Aatumk +

ORI o

— Bxoa x-3

PucyHok B.5 — NogknioyeHne akTUBHOro gatymka
c Bbixogom B Buae HanpsixkeHusa 0...1 B

Parumk Bxop x-1

ol x Bxopg x-2
Ul‘l RLII

-2 4 = Bxopg x-3

PucyHok 6.6 — Nogkno4yeHne akTMBHOTO faT4yuKka ¢ TOKOBbIM Bbixogom 0...5 MA unum
0(4)...20 MA (Rw =100,0 Om * 0,1%)

|
Buixog X-1 %]

. U
E::l ) Boixop X-2 —PARAN—@ m"

LS

PucyHok B.7 — Cxema nogknio4yeHusa Harpysku Kk BY tuna P
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PucyHok B.9 — Cxema nopknto4yeHns Harpysku Kk BY tuna K

o (pasza
| Rt
B R2
"~ Bbixoa X-1 V§1

L Buixog X-2 ——

C1
J _ | 0.1x630B

I:"uarp
— AN

PucyHok B.10 — Cxema nogkntoyeHus Harpy3ku k BY tuna C
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PucyHok B.11 — Cxema nopknto4veHus Harpy3ku k BY tuna C
ABYX TUPUCTOPOB, NOAKIMIOYEHHbIX BCTPEYHO-NapannenbHo

_éj— Boixoa X-1

100 Om

+6 B<«—{__1— Bbixopg X-2

+

TeepporensHoe
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PucyHok B.12 — Cxema nopknio4yeHUs Harpy3ku kK BY tuna T

— Boixog (-)

— Bexop (+) ——F—{__}+—s+ BN

uAn
4...20m A

PucyHok B.13 — Cxema nogknto4yeHusa Harpysku Kk BY tuna U

Boixoa X (—)

LIAN

0...10B
|

—{ Boixoa X (+)

PV1

PucyHok B.14 — Cxema nogkntoveHusa Harpy3ku k BY tuna Y. RH > 2 kOm
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MNpunoxeHue B. NepeyeHb KOHPUrypaLMOHHBIX U ONepaTUBHLIX NapaMeTPoB

MpunoxeHue B. MNepeyeHb KOHUrypaUuMOHHbIX U onepaTUBHbIX

napameTpoB

MepeyeHb nporpaMmmmpyembix (KOHUIYpaLMOHHBIX) U OonepaTMBHbBIX NapameTpoB npeacTaBneH

B Tabnuue B.1.

Ta6bnuua B.1 — Cnucok nporpaMmmupyemMbix (KOH(UrypaLMOHHbIX) U oOnepaTUBHbIX
napameTpos
Nma ec ManasoH 3Ha4eHun 3aBopckoe
Hassanue | (OBEH) (I\IﬁﬂipBus) Tun I J:Ilmin max I 3Hal::|-me
MeHto TPM232M
KoHdurypauus
OuckpeTHble Bx.
Coct.[uckp.Bx. r.Cn 288 Byte 00000000 11111111 —
TNoruka Juckp.Bx inv.D 289 Byte 00000000 11111111 00000000
Moct.®.[pebKoHT Tin.F 290 Byte 0 255 10
BY
Coct.BY{N} r.oe {0, 1}...{10, 11} Float 0.000 1.000 —
Mepuog LWAM 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 m3 BY obbeguHeHbl B OTAenbHyl0 BeTKy, B npubope e OHM uayT

CNIOWHbBIM CMNCKOM.

AnanoroBble Bx.

Koppekuus XC Cj-.c 303 Enum  |0:BbikmounTb | 1:BKNOYUTD 1:BKINOYUTb
Bxog {N} read {24,25}...{38,39} Float
Tun gatymka 1 304 2:«TC
50M1.428»
Twn 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.. sofﬁ:ﬂgs
. »
Tun gatuuka 5 In-t 308 Enum RATHWKA 2 KOw» 2:«TC
50M1.428»
Tun gatymka 6 309 2:«TC
50M1.428»
Twn patunka 7 310 0: «<HET
JATUUKA»
Tun gatymka 8 311 0: «<HET
OATYUKA»
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 KoHgurypaTope napameTpbl Kaxaoro 13 BXoAOB 06beHeHbl B OTAENbHYI0 BETKY, B NMPUGOPE e OHU uayT

CNIOWHbBIM CMNCKOM.

BY MP1

Coct.BY MP1 r.oe.s 320 | Byte

00000000

11111111
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MpunoxeHue B. NMepeyeHb KOHGUrypaLMOHHBbIX U onepaTUBHLIX NapameTpoB

MpoaonxeHue Tabnuubi B.1

Umsa ec [Onana3oH 3Ha4YeHumn 3aBoackoe
Hassanve | (OBEH) (I\IﬁﬂipBus) Tun I min max I 3Hal::|-me
Oon.nap-pbl
Apk.noace.XXKKU Ind.i 321 Byte 0 50 45
KoHTpact XXKU Ind.c 322 Byte 5 32 25
Cocrt.knaBumatypsl kbrd 323 Byte
3BYK KHOMOK beep 324 Bool 0: Bolkntountb | 1:Bknioyntb 1:Bkniountb
Bpewmsi u laTta rtc {56,57} DateTime
Bepcuullpowmsok
Vms ycTpoiicTBa Dev {58...65} String TPM232M
Bepcusi npowmskm 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 rpaduka 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:BKNIOYUTH 1:BKMNIOYUTb
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 koHTYyp 1 p.hot[0] {86,87} float -100.0 100.0 1.0
OenbTa P koHT1 d.ph[0] {88,89} float -100.0 100.0 1.0
Bbixoa 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
Toyka 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.JaTty
K3P 1 aBap [ Th.al[0] | {127,128} [ float | 0.0 [ 100.0 [ 10.0
Peryn.T koHT.1
Kp(nponopi) [ 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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MpoaonxeHue Tabnuubi B.1

Umsa 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.xoga 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.I[0] {160,161} float 0.10 10.00 0.10
30Ha He4yBCT. 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:BKNIOYUTH 0:BbIKMTIOYUTL
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

Ipac 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.JaTty

K3P 2 aBap [ Th.al[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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MpoaonxeHue Tabnuubi B.1

Nmsa ec ynanasoH 3aBopckoe
Hassauve | (OBEH) | (I\IﬁﬂipBus) ‘ Tun | gﬂaqeuwﬁ 3Haq§uue
K3P 2
t nonH.xoga Tp.h[1] {190,191} float 0.1 1000.0 30.0
t BbIG.MopTa Tfp[1] {192,193} float 0.00 10.00 0.10
MwH.t nyck/cTn Tp.l[1] {194,195} float 0.10 10.00 0.10
30Ha He4yBcCT. 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:Cy660T1a
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
MporpeBs 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 1.5
3uma/fleTo KoHT.1 S.w[0] 348 enum 0:HeT 1: Oa 1:0a
3umallleTo KOHT.2 S.w[1] 349 enum 0:HeT 1: da 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.Bxopgos
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[0] {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 pa6.Hac.koHT.2 t.wm[1] {232,233} float 0.01 1000.00 1.00
Mcn.Hac.XBC hws 360 enum 0:HeT 1: Oa 0: HeT
Konuy.Jon.Hac. Pump[3] 358 byte 1 2 2
t pab.Hac.Hac.XBC t.wm[2] {256,257} float 0.01 1000.00 1.00 (4yac)
O6w.Mapam.Hac.
JleTo Hac.Bp Tm.sp 376 Byte 0 60 2
Jleto Hac.lep 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 XKW npu6opa u B KoHdurypaTope, Ho napameTpbl JOCTYNHbI NO
npotokonam «OBEH» u «<ModBus»)

Kon Mocn.Ouww.

[ rsrc

[ 10303 [

Short

MpumeuaHue

— B napameTrpax Tuna enum

cunTbiBaemoe no cetu no npotokonam OBEH 1 ModBus.
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Mpunoxenue I'. MUO-perynaTop

Mpunoxenue I'. MAL-perynaTop u napamMeTpbl €ro HaCTPONKH

r106wune npuHumnbl MUO-perynupoBaHua. MUO-perynatop u ero
KO3 hULNEHTDbI

nng-peaynupoesaHue

lMponopumoHanbHo-uHTerpanbHo-anddepeHumansHbii - (MWLO) perynstop ucnonb3yetcs B
cucTemMax aBTOMAaTUKWM AN MOAAEPXKaHUA C BbICOKON TOYHOCTbIO HYXHbIX napameTpoB. OH BbigaeT
BbIXOZHOW CUrHars, HanpaBlieHHbI Ha YMeHbLUEHNE OTKIIOHEHWS TEKYLLEro 3Ha4eHusi perynmpyemMoro
napameTpa OT yCTaBku (3agaHus).

B obwiem cnyyae pabota yHuepcanbsHoro MNWA-perynatopa ans BeixogHoro curHana (Y;) MoxeTt
ObITb ONMCaHa ypaBHEHNEM:

1 AE, 1 &
Y:'_X_’E:'-"Tn'm +_ZE:"NM3M
‘p MM T i=0 ],
roe
Xp - noroca nponopuuoHanbHOCTH;
E. _ PasHOCTb Mex[y YCTaBKOW U TeKyLIMM 3HaveHnem Ti
! KOHTPONMUPYEMOI BEMUYUHbI, UMW PACCOrNacoBaHWE;
T - nocTosiHHas A depeHUMpoBaHnS;
AE; - pasHOCTb Mexay ABYMsi COCeAHUMM pe3yrnbTaTamu namepenuamm Ei v Ei-1;
Atyoy - Bpemsi Mexay ABymsi cocegHumu uamepermamm Tin Ti—1;
Ty, - MNOCTOsIHHAsi UHTErPUPOBaHUS;
iE HakonneHHas B -1 MOMEHT BpeMeHW CyMMa paccornacoBaHui (MHTerpanbHas
; R
i=0 cymma).

dopmyna coaepxuT Tpy CyMMUPYeMblE COCTaBISOLLME:

Xp

Ha MTHOBEHHYO OLLIVI6Ky perynmpoBaHua;

nponopuuoHanLHyo [3] KoTopasi 3aBUCUT OT paccornacoBaHus E; 1 oTBevaeT 3a peakumio

anddepeHLymanbHy0 [ TgAE ] KOTOpasi 3aBUCUT OT CKOPOCTU M3MEHEHMWs paccornacoBaHusi
XAty |
p=tusm

AEi/Atysy v no3BONSET YNy4LlWUTb Ka4eCTBO NepexoaHOoro npouecca;

n
1 Y EAt,,, |, XoTopas copepxwuT B cebe HaKOMMeHHy  oLmnbKy
XpTy i=0

perynupoBaHusi 1 Mo3BONsieT [0BUTLCA MakcUManbHOW CKOPOCTU  OOCTUXKEHWUS yCTaBkM U
noafepKuBaTb 3HaYeHUe perynupyemoro napameTpa nocre BbIXoaa Ha ycTaBky.

MHTerpanbsHyo [

.2 ABTOHacTpoOlKa

B npubope peanu3oBaHo 2 aBTOHacTponku Aans 2-x [MW[ perynsaTtopoB: TemnepaTypbl
TennoHocuTens B koHType 1 (AHP 1), Temnepatypbl TennoHocuTens B koHType 2 (AHP 2).

B npouecce aBTOHACTPOMKM KOHTPOMMEp YNpaBnsieT WCMOMHWUTENbHbIM MEXaHUu3MoM —
3aBMXKKON, KOHTPONMUPYSA M3MEHEHWE HacTpaMBaemoWn BENUYMHbLI — TemnepaTypbl TENSIOHOCUTENS B
KOHType. [1o OKOHYaHWM aBTOHACTpOWKM NpuBOpP 3anucbiBaeT BbluUCIEHHble B npouecce AHP
KO3(hPULMEHTbI B SHEProHe3aBUCUMYKD namsiTe npubopa. [llocne npoBedeHUss aBTOHACTPOWMKU
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Mpunoxenwue I'. MUO-perynaTop

HeobXoaMMO MPOBEPUTL KAYeCcTBO PeryrnvpoBaHusi npubopa B 00si3aTEnbHOM MOpsiAKe; Npu ero
HEeyOBNETBOPUTENBHOM KayecTBe ko3adppuLMEHTbI HeobxoauMmo nogobpaTh BPYYHYH, Kak 3TO
onucaHo B n. .4

Bce aBTOHaCTpOMKN OQHOTUIMHBI U COCTOSIT U3 ABYX OCHOBHbIX 3TaroB:

1 OTan pyyHOro Bbixo4a Ha HavanbHylo TeMnepaTypy aBTOHACTPOWKM (Py4HON aTan);

2 3tan aBTOMaTM4yeckoro nogbopa koadhdULMEHTOB (aBTOMaTUYECKUA 3Tan).

Mopsigok  npoBefeHus T.°C
aBTOHACTPOMKM MOXeT ObITb |
NpPOUNMIOCTPUPOBAH Ha sp+hys |
npumepe AHP 1 (cm. sp
pucyHok IM.1).
Ha pucyHke npuHATHI a) sp-hys+
cnegytoLime o603HaYeHns: T, -
T, - Temnepartypa '|'1 4
perynupyemoro napametpa
Ha MOMEHT 3anycka
aBTOMaTUYeCcKoro aTana;
SP - ycTaBka
aBTOHACTPOWKM to
(SP=0,8:|SPpab-T,|+T,, rae P. %
SPpab — ycTaBka B pexvMe - P
«Harpee MBC» Ha MOMEHT z § 100 %
3arycka aBTOHaCTPOWKK); 6) X3
hys -  rucrtepesuc 2 g:
aBToHacTpoikn  (hys = = |
0.02:|TH-SP|, ecrnn paTumk 0% ! >
Temneparypbl HapY>HOTo ts t,c
BO3[lyXa  MOAKMIOYEH U
ucnpaseH, n 0.02:SP Bo PucyHok I'.1 — Ipacmkn n3ameHeHUs 3Ha4YE€HUA perynmpyemoro
BCEX OCTanbHbIX CIy4asXx). napameTpa (a), NoNoXeHUsA 3aABUXKM (6)

WHTEpBan BpPeMeHu to
— t,— py4Hou aTan;
WHTEpBan BpeMeHH t, — t; COOTBETCTBYET aBTOMaTU4YECKOMY 3Tany aBTOHaCTPOMKM.

t1 = t, — (t monHoOro xoaa 3aABWKKM).
to— MOMEHT BPeMeHH 3anycka aBTOHACTPOWKU

[ins 3anycka aBTOMaTM4YeCKOro aTana aBTOHAaCTPOMKW AOMKHbI ObiTb BbLINOMHEHbI criedyolime
yCroBus:

|T,-T;[<0.5
[t >1to
SPpab -T, >4
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.3 Mopsapok npoBeAeHUSA aBTOHACTPOMNKN

ABTOHacTpoViKy He06XOAUMO NPOBOAUTL CreayoLMM 06pa3om.
— lMepentn B pexum perynupoBaHusi HacTpanBaemon BenuuuHbl (HarpeB koHTyp 1 ana AHP 1,
HarpeB koHTyp 2 ansi AHP 2).
— Bontn B pexvm aBTOHACTpPOWKM (ycTaHoBUTL 3HadeHue napametrpa Kontyp 1\AHP «[a» , ans

koHTypa 2 cootBeTcTBeHHO KoHTyp 2\AHP «[la» n HaxaTb KHOMKy ) nnbo HaxaTb KOMOVUHaLMIo

Knasuwl M3 3KpaHa 0 (r,qe 0T06pa>KaeTc;| HECKOJTbKO U3MEPEHHbIX TeMﬂepaTyp)
COOTBETCTBYHOLLEro KOHTYpa.

- Ha BbiBegeHHoM akpaHe AHP npokoHTponvpoBaTb M3MepeHHoe 3HaveHune T KOHTypa (HWXKHUR
neBblIi yron skpaHa - XXX) n Tpebyemyto ycTaBky (npaBblil BEpXHUIA yron akpaHa - YYY):

£ | Al q IEVIEY:
b AHP LT ;

il

song RYAR Y “p -r

i
(L SFAYIE BEASEAY s | s | e

—Ecnun n3MepeHHoe 3HadeHue Bbllle YCTaBKW, TO HaXaTnem KJ'IaBVIUJ n N3MeHUTe

NONOoXeHWe 3aABWXKW, JOBUBLUNCE YCTAHOBMEHWS TeMMepaTypbl Ha 4 rpajyca HUXe yCTaBKu.
— [oxpaTtbes nosiBneHns Hagnmcu «lyck» B NpaBow HUXKHEW YacTu akpaHa (ZZZ).

Mpumeyanne - Hagnucb «[lyck» B NpaBOW HWKHEW YacTM IKpaHa MosiBNseTcs npu
O[HOBPEMEHHOM BbINOMHEHWUWN ABYX YCMOBUM (CM. pucyHok IM.1):

a) 3a wuHTepsBan BpeMeHW, COOTBETCTBYIOLMA MOMHOMY XOdy 3a[BWXKKWA, Temnepatypa
n3meHunacb He 6onee, Yem Ha 0,5 rpagyca.

6) Bpemsa c MoOMeHTa Bxoga B 3Tanm PYYHOro BbIXOAA Ha HayanbHyl Temnepartypy
aBTOHACTPOIikM Gornee, Yem BPeMs MOMHOIO XoAa 3a4BWKKM.

MNpumeyaHne — [na nonyyeHnss Ooree KayeCTBEHHbIX pe3ynbTaToB aBTOHACTPOMKM
HeobXOANMO [OXAATLCSH OKOHYaHUSI NepexoHbIX NPOLIeCcCcoB, ANns 3Toro, Habnoas 3a M3MeHeHUAMM
Temnepatypbl Ha XKW npubopa, ybeauTbcs, 4TO TemnepaTypa OKOHYMIa MOHOTOHHBIA POCT U
nageHve, n ctabunmamposanachb.

— HaxaTb knasuwy
aBTOHACTPOWIKW.

— [loxagaTbCs yCrneLHoro 3aBepLueHnst aBTOHaCTPonku. MNpoBepuTb NONyYeHHble paccuUTaHHbIe
koadpdumumneHTsl NN perynatopa.

BHumaHue! [nsi ycnelwHoro npoBeAeHUst aBTOHACTPOMKM Heobxoaumo, 4ToGbl amnnutyaa
KonebaHuin perynvpyemMon BenuyvHbl Bbixoguna 3a npegenbl SPthys (cm. n. .1) xota 6bl npu
KPanHUX MOSOXEHNSX 3aABWDKKM.

.4 Py4yHon noa6op koadpcdpuumnentoB NMUL-perynatopa

MpyBeaEHHbIN HWXKe MeToA NO3BOMSIET onpeaenuTb NpUGNU3UTENbHbIE NapameTpbl HACTPOKM
perynsTopa. 9710 6biBaeT HeOGXOAMMO B cryyae, ecrnv NpoBedeHVWe HacTPOWKN B aBTOMaTUYECKOM
pexume HegonycTMmo nbo He NPMBOAMT K XXeraeMbiM pe3yrnbTaTtam.

pybasi oueHka MapamMeTpoB perynsitopa OCHOBaHa Ha BPEMEHHbIX XapaKTepUCTMKax
nepexogHow yHKUMM 0O6bekTa perynupoBaHus. [Ins CHATUS nepexofHoWn PyHKLUM OObEKT BbIBOOAST
B pabouyylo 06nacTb B pPy4yHOM pexumMe, AOXMOAITCA CTabunusaumu perynupyemow BernuuYuHbl U
BHOCSIT BO3MYLLIEHNE U3MEHEHUEM YNpaBnsoLWLEro BO3aencTeumsl Ha AP, [% OT Auana3oHa n3MeHeHus
ynpasnsitoLero Bo3aenctams]. CTposT rpadmk nepexoaHon pyHKUUM (CM. pucyHok I.2).

Ons 3anycka 3Tana aBToMaTuyeckoro nopbopa KoachdULMEHTOB
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Mpunoxenwue I'. MUO-perynaTop

Mcnonb3ys rpaduk, BbIMUCTISIOT:

s =t1—1;

Vo6 = (T2 = T1)/(tos* AP);
T =4

Xp = 2-TV.-V05,

rae X, — nonoca nponopumoHarnsHocTy, [ea. nam./%];

1 [} noctosiHHas 3anasabiBaHus, [ceK]

to6 — MOCTOSIHHAs BpEMEHU 06bekTa, [cek];

Vo6 — MaKCUMaribHasi CKOpOCTb U3MEHEHUSI PEryrnMpyeMol BeNUYMHBI NPy UBMEHEHUN 3a[laHus Ha
O MH MPOLEHT, [ed. nam./cex];

T4 — UHTErpanbHas nocTosiHHas, [cek];

1, — AU depeHumanbHas NoCcTosHHas, [cek];

T, — ycTaHOBMBLLEECH 3HAYEHUE PerynmpyemMon BenuyvHel, [eq. nam.];

T1 — HayanbHOe 3HayeHve, [eq. nsm.];

AP — n3meHeHwue ynpasnsioLlero Bosaencrems, [%].

KoacppuumeHt t,/ty, oOnpegensiowmi  Jonto T
anddepeHumansHon cocTaBnsioLen, BolbupaeTcs 13
nHTepsana [0,0...0,25]. 1S o oy dampim——

KoHkpeTHoe 3HauveHue t,/t, 3aJaeTcs C y4yeToMm
peanbHbIX YCMOBWIA 3KCMyaTauMu U XapakTepucTuk
MCMOoNb3yeMblX TEeXHWYeckux cpeacts. [ns  Toro, |
yTOOblI OMpeaennTb ONTUManbHOE 3HaYeHue T/t |
HeobxooMMO  comocTaBuTb  paboTy cucTteMbl B Tt T e
pearnbHbIX YCMOBUSIX SKCMnyaTauum npu OBYX-TPeEX 0t t
pasnnuHbIX 3HAYEeHNsX T,/T, (Hanpumep, Npu /1, = 0,0; PucyHok I'.2 — I'pachuk nepexoaHomn
0,11 0,25). hyHKUMM

Mo ymonuyaHuo BBEAEHO 3HaYeHve t4/t, = 0,15.

Ha pucyHke .3 npuBegeHbl npumepbl rpaduvkoB MNEepexOofHbIX NPOLECCOB MNpU PasfUyHbIX
koadpdpuumeHTax MNNO-perynsTopos.

a) Monoca NponopUNOHANEHOCTH G) Bpema MHTErPHPOBAHWA 8) Bpema auddepeHunposanng

Xp CRMwKoM Mano Tl"c T CNMIWKEDM MAND T, CRMLLIKOM BEAWKD T:C To / Tia CIMLLKOM MAND

WneansHo

YoTaska YeTaeka

X CRMILIKOM BENHKD Tp{ Tin CMLLKOM BEAHKD

t t t

PucyHok .3 — NMpumepsi rpadhmkoB nepexonHon PyHKLUU

Takke BO3MOXHO nogobpatb koadpduumeHTbl 6onee npoctbiM cnoco6om. [ns sToro crneayert:

—  0BHyNuUTb NapameTpbl T, U Ty/ty;

—  CHSITb XapaKTepucTuKy npu X, =1, Npu 3TOM MHTerpansHas n anddepeHumansHas
COCTaBMAOLLAA PaBHbI HYTHO;

—  1OCMe CHATUS Pa3rOHHON XapaKTePUCTUKW B3ATb UHTErpanbHy0 COCTaBMAOLLYI0 PaBHON
60% nepuoga konebanus, a anddpepeHumansHyto 0...0,125 oT nHTerpanbHo.
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MpunoxeHue [1. CxemMbl pacnanku kabeneun

MpunoxeHue [1. CxemMbl pacnanku kabenewn

Bup cGoky
1,5m
| I— N i
I’ [’ =
Bupg ceepxy
5
‘ — \. LT Py
o
. ) 2o
1§ -0
1 = Ak —T o !
TCEPEC DB-9F
(RI12)
PucyHok 1.1 — Cxema kabens KC1
Bup cboky
15m
1 Vv .
1 F %I =] |
Bua ceepxy
5
. — () T 50
\E 0®
=i l 1 led
1 1 15 I 5 0O 1
TCEPEC DB-9F
(RJ12)
PucyHok 1.2 — Cxema kabens KC2
Bup c6oky
T WV i
I
x |
Bup ceepxy
Kk GND nogxnio4aemoro ycToicTea
6 = *

]

K T NOAKNIOYAEMONC. YCTPOIACTBA

TC6P6C
(RJ12)

K Rx noaxnioyaemoro yeTpoiicTea

PucyHok [1.3 — CxeMa pacnaiku coeguMHUTeNbHOro kabens
ANA noAKno4YeHus K nopty RS-232
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anIﬂO)KeHVIe XK. MoaknoyeHne TepMOMeTpPOoB CONMPOTUBIIEHUA NO .IJ,ByXI'IpOBO.IJ,HOVI cxeme

Mpunoxexue X. MogknioyeHne TepMOMETPOB CONPOTUBIIEHUA NO
ABYXNPOBOAHOW cxeme

XK.1 Kak ykasbiBanocb paHee, NpyMeHsieMble B Ka4ecTBe JaT4YMKOB TEPMOMETPbI CONPOTUBIEHNS
OOMKHbI COeAMHATLCA € Bxogamn TPM232M no TpexnpoBOAHOW Cxeme, UCMONb30BaHWE KOTOPbIX
HelTpanuayeT BNWUsSIHNWE COMPOTMBIIEHWS COEOVMHUTENbHBIX NMPOBOAOB Ha pe3ynbTaTbl U3MEPEHUs.
OpHako B TeXHMYeckn 0BOCHOBaHHbIX cryyasix (HanpuMep, Koraa yctaHoBka npubopa npoussoamTces
Ha obbekTax, 06opyAoOBaHHbIX paHee MPONOXEHHBbIMA MOHTaXHbIMW Tpaccamu) Takoe coefuHeHue
MOXeT ObITb BbINOMHEHO ¥ NO ABYXMPOBOAHON cxeme. Takoe coeiMHEHNe peKOMeHAYEeTCS NPUMEHSITb
Ans BbICOKOOMHbIX AaTynkos (500, 1000 Om).

lMpn wncnonb3oBaHWM ABYXNPOBOAHOW CXeMbl criegyet
NMOMHWUTb, YTO NokasaHusi Npmbopa B HEKOTOPOW cTeneHn ByayT
3aBNCETb OT M3MEHEHWA TemnepaTypbl cCpedbl, OKpyXaloLlen
NIMHWIO  CBSI3W  «AdaTyvk-npubop». [pumep  nopknoveHus
TepMoMeTpa COMNpPOTUBIIEHMS K KOHTakTam «Bxogl» npuBegeH
Ha pucyHke X.1.

lMpn wncnonb3oBaHWM OBYXMPOBOAHOM CxeMbl nepeq
Havanom akcrnyaTaumn npubopa HeoBXoAMMO BbIMOMHUTL
OencTBus, ykasaHHble B n. B.2...B.8.

TPM232M
33 [Bxon X -1
32 |Bxon X -2
31|BxonX -3

-

PucyHok X.1

2K.2 MpownsBecTn noaknioveHe gaTynka no AByXNpoBOOHON CXeMe K COOTBETCTBYIOLLEMY BXOOY
npubopa, aHanorM4yHo TOMy, Kak 370 ykasaHo Ha pucyHke X.1.

2K.3 MNopkniounTb K NMUHUKM CBA3M «AaTunk-npubop» (K NPOTMBOMOMOXHBLIM OT npubopa KoHuam
NMHUM) BMECTO TEPMOMETPA Maras3vH conpoTuereHust Tuna P4831 (unu nogo6HbIn eMy ¢ KraccoMm
TOYHOCTU He xyxe 0,05).

)K.4 YcTaHOBUTE Ha MarasuHe 3HadyeHue, paBHOE COMPOTMBIIEHMIO TepMoMeTpa  npw
Temnepatype 0 C (50,000, 100,000 nnm 1000, 000 Om B 3aBMCMMOCTM OT Tuna MPUMEHSEMOro
naryuka).

2K.5 MNogatb nuTaHve Ha NpuGOp U Ha COOTBETCTBYHOLLEM kaHarne Mo rokasaHusiM MHauKaTopa
3admKCMpoBaTb BENMYMHY OTKNOHEHWS Temnepatypbl oT 3HaveHnsa 0,0 C. MNMonyyeHHoe OTKNOHeHue
BCerga [AOMKHO WMeTb MOMOXWUTENbHOE 3HayeHne, a BenuunmHa ero OyageT 3aBuceTb OT
COMPOTMBIEHUS NINHUMN CBSI3N «4aTYUK-NPUOop».

JK.6 YcTaHOBWUTL AN gaHHOro Jdatuvka B napameTtpe «CwmeleHve Bxogay» KoadpduuueHT
KOPPEKLMM PaBHEIA 3HaYEHWIO, 3athKCMPOBAHHOMY MPU BbIMOMHEHUM paBoT no n. XK.5 (OTKNoHeHne
nokasaHui nHamkartopa ot 0,0 C), HO B3ATOMY C MPOTMBOMNOMOXHbLIM 3HAKOM, T.€. CO 3HAKOM MUHYC.

MNpumep - [ocne nopknyYeHWs KO BXOAY KaHanma TepMoMmeTpa COMpPOTMBIIEHWS MO
ABYXMPOBOAHOW CXeMe U BbINONHeHNst paGoT no n. XK.5 Ha uHaMKkaTope 3athukCMpoBaHb! NokasaHus
12,6 C. [Ons KkomneHcauuu COMPOTMBMAEHWS FMWHUM CBSA3W B NpOrpaMMyMpyemMoMm napameTtpe
«CmellieHne Bxoday» AaTtyvka kaHana cnegyeT yCcTaHoBUTb 3HaveHve —012.6.

XK.7 MNpoBepuTb NPaBUMBbHOCTbL 3a4aHNs KOPPEKLMK, ONA Yero, He U3MEHSSt CONPOTUBMNEHUSA Ha
MarasvHe, nepeBecTM npubop B pexum «PABOTA» u ybeauTbCsl, 4YTO MNoOKasaHUs Ha
COOTBETCTBYHOLLEM KaHarne uHaukatopa pasHbl 0 °C (c abcontoTHOW norpeLuHocTbio He xyxe 0,2 °C).
Mpn HeobxoAUMMOCTI 3TK onepaLmn creayeT BbIMOMHUTL A1 OCTanbHbIX KaHaNoB N3MepeHus.
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MpunoxeHne U. MMaBHOEe MeHI0 npubopa

MpunoxeHune WU. FrMaBHoe MeHIO Npubopa

TMABHOE MEHIO
I-q.;nqmrypan = Koimp 1 ) -{ Koutyp 2 ’ I-{ Obuee )
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PucyHok U.1 — FmaBHOe MeHIo npubopa
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MpunoxeHne U. MMaBHOe MeHI0 npubopa

@

Hactp. RS-485

CkopocTs

[nwna cnosa

Cron-6uTsl
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Aapec npuGopa

3anepxxa oTeeTa

PucyHok U.1 — FmaBHOe MeHI0 npubopa (NpopomkeHue)
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MpunoxeHue K. Bbibop o6opyaoBaHus

MpunoxeHue K. Bbibop obopyaoBaHus

HacTtoswee [NpunoxeHne copepXuT pekoMmeHZaumu no npuMeHeHnto obopyaoBaHus, KoTopoe
[JonyckaeTcst Ucronb3oBaTb COBMECTHO ¢ TPM232M, a Takke onucbiBalOTCs Cnocobbl NOAKIOYEHMS!
obopynoBaHus k koHTponnepy LIO n TBC TPM232M. Matepuans! [MpunoxeHus npefHasHadeHbl ansi
03HaKoOMIeHUs ¢ ocobeHHOCTsAMM npubopa kak Ha cTaguu Bblibopa 06opyaoBaHMS 3akasqukoMm (OO
3aKkasa KOHTponnepa), Tak W nepes Havarom KOHMUIrypupoBaHusi npubopa npu MoaroToBke K
HEeNnocpeaCcTBEHHOMY NMPUMEHEHWIO.

K.1 AHanoroBble AaTtyvMku. B kayecTBe aHanoroBblX AaTYMKOB TeMnepaTypbl AoMyckaeTcs
ncnonb3oBaHue 50, 100, 500, 1000-O0MHbLIX TEPMOMETPOB COMPOTMBIIEHU, @ Takke Tepmonap. Ha
BbIXOAE AAaTYVKOB MONOXEHNS 3aABWKEK AOIMKeH ObiTb OAUH U3 yHMBepcanbHbix curHanos: 40...900
Owm, 40...2000 Om, 0...1 B, 0...4 mA unu 0...20 MA. MoakntodeHne TokoBbIx curHanos 0...4 MA un
0...20 MA npou3BOOWTCH C YCTAHOBKOW LUYHTUPYHOLMX pe3nctopoB (cMm. pucyHok b.6). [Ans
KOPPEKTHOM paboTbl cUCTEMbI AaTuukn TH nnbo Tnpsam, Tob, Trec, ToTon A4oMmKHbI ObITb NOAKIOYEHDI.
Oatunkmn TH nubo Tnpsim, Onon1, Onon2, PoTton gonyckaeTcs He ncnonb3oBatb. bonee nogpo6Ho o
Ha3Ha4YeHun gaTymkos cMm. n. 3.3.

K.2 AuckpeTHble AaTtyuku. [aTtyMkym Tuna «CyXOM KOHTaKT» MOOKMYaTCA K OUCKPETHbIM
BXOAaM MOCNedoBaTeNlbHO C WCTOMHMKOM nuTanusa 12...36 B. [onyckaetcss ucnonb3oBaHue
BCTPOEHHOr0 UCTOYHUKA NuTaHua 24 B. MNogknioyaloTcst AaTYMKM Kak C HOPMarbHO Pa3OMKHYTbIMMU,
TaK U C HOPMarbHO 3aMKHYTbIMW KOHTaKkTaMu. [aTymkn JOMKHbI BbIAEPXUBATL TOK HE MeHee 15 MA.

K Bxogam C1...C8 pekomeHayeTCsi NOAKMN0YaTh crieaytollee obopyaoBaHue:

C1 - [OuCKpeTHbI [aTyuK [OaBMeHWst WCXOOHOW BOAbl ANsl onpedeneHusi BO3MOXHOCTU
BKITHOMEHMS HACOCOB NOAMUTKY;

C2 — puckpeTHbIV AaTYvK AaBreHUst B cUCTEMe NOANUTKM KOHTYpa 1 nnbo anddepeHumanbHbii
OVCKPETHBIN AaTunk nepenaja AaBrieHUs HAa HACOCHOW rpynne — ANs OonpeferneHvs UCnpaBHOCTU
HacoCoB;

C3 - aucKpeTHbI OaTyuk JdasBreHuss B cucteme noanutkm mmbo XBC koHTypa 2 nwmbo
anddepeHumanbHbii  AUCKPETHBIM AaTyvK Mepenaja [aBfieHUuss Ha HacoCHOW rpynne — Ang
onpeaeneHns NCNpaBHOCTN HACOCOB;

C4 — pncKpeTHbIM AaTyuK [aBneHus B KOHType 2 nubo anddepeHumanbHbii AUCKPETHBIN
AaTyuK nepenaja AaBfieHNs Ha HACOCHOW rpynne — ANS OnpeAeneHns NCNpaBHOCTW HAacOCOB;

C5 — pOWcKpeTHbIM AaTyuk gaBneHust B KoHType 1 nubo guddepeHumanbHbiii AUCKPETHBI
AaTyuK nepenaja AaBlieHNs Ha HACOCHOW rpynne — ANs onpeAerneHns NCNpaBHOCTM HacOCOB;

C6 — KHOMKa OTKITIOYEHNs1 aBapUNHON CUrHanNu3aumy;

C7 — BbIkntoyaTenb CMeHbI YCTaBKM B 3UMHee BpeMsi («[JHeBHas»/«HouHasi») KOHTYpOB;

C8 — BblKntoyaTenb CMEHbI NTIETHErO/3UMHEro pexnma paboTbl KOHTYPOB.

O norvke 06paboTkM KOHTPONNEPOM CUTHANOB ANCKPETHBIX BXOAOB CM. M. 3.6.

K.3 Bbixogbl MP1. Npu paboTte ¢ ABYXKOHTYPHbIMW CMCTEMaMU HEOOGXOAMMO MCMOSb30BaHVe
COBMECTHO C KoHTpornnepom TPM232 mogyns pacluvpenus MP1.

Mpy nogknoyYeHMn Harpy3km K Bbixogam KoHTpornepa u MP1 HeobxoauMmo yunTbiBaTh
npefenbHble 3nekTpuYeckne napameTpbl Harpysku: MakcMmarnbHbI 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. PekomeHgyeTcs MCNonb3oBaHWe
YCUNUTENbHBIX pene Aaxe B Cryyae, KOrga 3HaYeHWs 3nekTpUYeckMX napameTpoB Harpysku He
npeBbILAoT NPeAerbHO A0NYCTUMBIX AN BbIXOAO0B KOHTponnepa n MP1.

K Bbixompam MP1 pekomeHayeTcst noAknoyath cneaytollee obopyaoBaHuve.

K.3.1 K Bbixogy 1 MP1 noakntoyaeTcs UMpKYNsALUMOHHBIA Hacoc 1 koHTypa 2. MNpu ncnonb3oBaHum
TONbKO OHOr0 Hacoca BO BTOPOM KOHTYpe ero nogkmn4aroT 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 nogkntoyatoT Hacoc 1 mognuTku koHTypa 1. Onsa aktuBauum dyHKUMM
ynpaBneHusi HaCOCOM MOAMMUTKW aHaNoroBbIN AATYUK AaBNEHUst B KOHTYpe 1 AormkeH ObiTb noaknoveH
K BxoAy 7 koHTponnepa TPM232. Mpu ncnonb3oBaHMm TONbKO OAHOrO Hacoca MOAMNWTKM B NEPBOM
KOHTYpe ero noAknioyatT uMeHHo k BY 3 MP1.

K.3.4 K Bbixogy 4 MP1 nogknioyatoT Hacoc 2 nognuTku koHTypa 1. Onsa aktuBauum yHKUMM
ynpaeneHns HACOCOM MOAMMUTKN aHaNoroBbIN AATYUK AaBMNEeHUs B KOHTYpe 1 AormkeH ObiTb NoAKNoYeH
K Bxody 7 koHTponnepa TPM232.

K.3.5 K Bbixogy 5 MP1 nogxkntovatoT Hacoc 1 nognutkm (nu6o XBC) koHTypa 2. [ns akTuBauum
YHKLUMN yNpaBrieHnsi HAaCOCOM MOANWUTKM aHaroroBbIi AaTYMK AaBMNeHUs B KOHTYpe 2 [OSkeH ObiTb
noaknioyeH K Bxoay 8 koHTponnepa TPM232. Mpu ncnonb3oBaHMM TONbKO OAHOIMO Hacoca MOANUTKK
(nm6o XBC) B nepBoM KOHTYpe ero NoAkrto4vaT uMeHHo k BY 5 MP1.

K.3.6 K Bbixogy 6 MP1 nopxntoyatoT Hacoc 2 nognutku (nnbo XBC) koHTypa 1. [insa aktuBauum
YHKLMW YyNpaBReHNs HacoCOM MOANWUTKN aHanoroBbIi AaTUMK AaBneHns B KOHTYpe 2 AormkeH ObiTb
noaknioyeH K Bxody 8 koHTponnepa TPM232.

K.3.7 K Bbixogy 7 MP1 nogkntoyaeTcs oTknodaemoe kHonkon C6 yCTponcTBO MHAMKaLMM aBapum
B KOHTYpe 1, Hanpumep, peByH.

K.3.8 K Bbixogy 8 MP1 nogkntovaeTcs oTkino4aeMoe kHonkon C6 yCTponcTBO MHAUKaLMM aBapum
B KOHTYpE 2, Hanpvmep, PeByH.
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MpunoxeHue J1. FloToBLIe KOHUrypaumm

MpunoxeHue J1. FoToBLIEe KOHdUrypauum
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PucyHok J1.2 - OgHoKoHTypHas cuctema M'BC ¢ LMpKynsiulMOHHLIMK HacocaMu U
HacocoMm NoAnuTKU

W3 Tennocetw @ B cucremy IBC
2 7 - —L

® “
4 . T
B tennocets
B cucremy
OTONNEHWA
M3 cuctemsl
OTONNEHMS

PucyHok J1.3 - [1Ba He3aBUCUMBIX KOHTypa TBC 1 otonneHue ¢ LMPKYNSILUOHHBIMU
Hacocamu gns koHTypa NBC
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JlucT perucTpaumm nsmeHeHUn

| l B cucremy
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W3 cuctembl
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PVI(:yHOK 1.4 - [1Ba He3aBMCUMBIX KOHTYypa oTonsfieHnAa ¢ ULUPKYNALUOHHbIMU
HacocaMu U HacocaMu NoANUTKU

@ B cucrem
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B TEHHOCE‘TI: M3 cuctembl
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1
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B cucremy NBC
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PucyHok J1.5 - [1Ba He3aBUCUMBIX KOHTypa otonneHue u 'BC ¢ Hacocamu noanuTkm
ANA KOHTypa oTonneHusi U Hacocamu XBC B koHType BC
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MpunoxeHue J1. FloToBLIe KOHUrypaumm

Ta6nuua J1.1 — HasHayeHMe OCHOBHbIX BXOA40B/BbIXO4OB

0OGo3HayeHue Ha cxeme Ha3HaueHwue Twun curdana
T. M3mepeHue TemnepaTtypbl HAPY>XHOro Bo3ayxa Al
TI1p M3mepeHue Temnepatypbl Nogadv TENNOHOCUTENS 13 Al
TennoceTn
T M3mepeHne TemnepaTypbl B KOHTYPE OTOMNEHUs! Al
T2 N3amepeHne TemnepaTypbl B KOHTYpe BC Al
T°6p1, T06|°2 N3amepeHne TemnepaTypbl 0OpaTHOWM BOAbI B KOHTYpax Al
oTonneHusa n NrBC
Pornonni M3mepeHne faBneHus B KOHTYpe OTOMNMEHUS Al
Pormonn2 N3amepeHne naBnexmns B KoHType BC Al
C1 CurHan gatyuka AaBneHns npsMon Boabl DI
C2...Ch5 CurHarnbl AaT4MKoB aBapum HacocoB AP1... AP4 DI
(o] OTkntoYeHne curHanmaaumm DI
C7 MepeBoa B HOYHOWN peXnm DI
(oF ;] Beikntouatens nepexoga B NETHWN PeXnM DI
M PerynvpytoLume knanaHbl C 3neKTponpuBoOAOM DO
HL| CurHanbl ynpaBneHus BKI/BbIKM, LMPKYNSLMOHHbBIX DO
HacocoB
HMN CurHanbl ynpaBneHust BKI/BbIK, HACOCOB NOAMUTKN DO
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JlucT perucTpaumm nsmeHeHUn

INucT perncrpauum nsmeHeHUn
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(cTp.)
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BHeCeHusi

Moanuckb
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Acrana +7(7172)727-132
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Benropon (4722)40-23-64
Bpsinck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpan (844)278-03-48
Bosorna (8172)26-41-59
Boponex (473)204-51-73
ExatepunOypr (343)384-55-89
HWBanoBo (4932)77-34-06
Mixesck (3412)26-03-58
Kazans (843)206-01-48

ITo Bompocam mpoazk M MOIIEP:KKH ofpamaiiTech:

Kamununrpan (4012)72-03-81
Kanyra (4842)92-23-67

Kewmeposo (3842)65-04-62

Kupos (8332)68-02-04

Kpacnonap (861)203-40-90
Kpacnosipck (391)204-63-61

Kypek (4712)77-13-04

Jlunenx (4742)52-20-81
Marnuroropek (3519)55-03-13
Mockasa (495)268-04-70
Mypmanck (8152)59-64-93
Ha6epexnbie Yemnsr (8552)20-53-41
Hioxuuit Hosropox (831)429-08-12
Hogokys3Herk (3843)20-46-81

Ja. moura: onw@nt-rt.ru ||

Hogocubupck (383)227-86-73
Omck  (3812)21-46-40

Opeun (4862)44-53-42

Openbypr (3532)37-68-04
Iensa (8412)22-31-16

Mepwms (342)205-81-47
Pocros-na-/lony (863)308-18-15
Psizanb (4912)46-61-64

Camapa (846)206-03-16
Canxr-TlerepGypr (812)309-46-40
Caparos (845)249-38-78
Cesacronons  (8692)22-31-93
Cumdepomnons  (3652)67-13-56
CwmoneHck (4812)29-41-54

Caiit: http://owen.nt-rt.ru

Coun (862)225-72-31
Crasponois (8652)20-65-13
Cypryr (3462)77-98-35
Taeps (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
Tromenb (3452)66-21-18
Vibsinosck (8422)24-23-59
Yoa (347)229-48-12
Xa6aposck (4212)92-98-04
Yensdunck (351)202-03-61
Yepenoaer (8202)49-02-64
SIpocnasms (4852)69-52-93



	Введение
	Аббревиатуры, используемые в руководстве
	Условные обозначения
	Используемые термины
	1  Назначение прибора
	2  Технические характеристики и условия эксплуатации
	2.1  Технические характеристики прибора
	2.2  Условия эксплуатации прибора

	3  Устройство и работа прибора
	3.1  Конструкция прибора
	3.2  Структурная схема
	3.3  Аналоговые входы
	3.3.1  Назначение
	3.3.2  Термометры сопротивления
	3.3.3  Термоэлектрические преобразователи (термопары)
	3.3.4  Активные преобразователи
	3.3.5  Резистивные датчики
	3.3.6  Работа с датчиками различных типов

	3.4  Цифровой фильтр
	3.5  Коррекция измерений
	3.6  Дискретные входы
	3.7  Регуляторы
	3.8  Выходные устройства
	3.9  Управление двухпозиционным ИМ
	3.10  Управление трехпозиционным ИМ
	3.11  Управление насосами
	3.12  Интерфейс связи
	3.13  Интерфейс связи с прибором МР1
	3.14  Интерфейс связи DBGU
	3.15  Функциональная схема
	3.15.1  Описание функциональной схемы при работе с одним контуром
	В состав системы входит следующее оборудование:
	 циркуляционные насосы 1 и 2 контура, включающиеся попеременно;
	 КЗР теплообменника контура, управляемый двумя дискретными, либо одним аналоговым сигналом;
	 насос подпитки контура, осуществляющий долив теплоносителя при снижении давления в контуре;
	 переключатель перевода контура в ночной режим с изменением уставки температуры;
	 переключатель перевода контура отопления в летний режим;
	 аварийная сигнализация: отключаемая (лампа) и кнопка отключения аварийной сигнализации;
	 аналоговые датчики: температуры наружного воздуха, температуры прямой воды, температуры обратной воды, температуры в контуре,   датчик давления в контуре;
	 дискретный датчик давления в контуре либо перепада давления на насосной группе.

	3.15.2  Описание функциональной схемы при работе с двумя контурами
	Если прибор используется для управления двумя независимыми контурами отопления/ ГВС/ отопления + ГВС (Исп.контур.2 = да)  - функциональная схема прибора приведена на рисунке 3.9.

	3.15.3  Функции, выполняемые прибором в  системе отопления и ГВС

	4  Режимы работы прибора в системе ЦО и ГВС
	4.1  Режимы контура 1 (2)
	4.1.1  Режим «Останов контур 1» (контур 2)
	4.1.1.1  Функции, выполняемые при входе в режим
	При входе в режим:
	 появляется возможность редактирования всех конфигурационных параметров;
	 отключаются Насосы контура;
	 закрывается КЗР контура;
	 изменяется индикация на ЖКИ (см. п. 4.1.1.3);
	 устройства аварийной сигнализации  выключены.
	4.1.1.2  Функции, доступные в режиме «Останов контур 1» (контур 2)
	4.1.1.3  Индикация в режиме «Останов контур 1» (контур 2)

	4.1.2  Режим «Нагрев контур 1» (контур 2)
	В этом режиме прибор управляет КЗР контура, осуществляя регулирование температуры отопления.
	4.1.2.1  Функции, выполняемые при входе в режим
	При входе в режим:
	 включается циркуляционный насос  контура;
	 изменяется индикация на ЖКИ (см. п. 4.1.2.3);
	 устройства аварийной сигнализации выключены, и будут включены в случае возникновения аварийной ситуации (см. п. 7.2).
	4.1.2.2  Функции, доступные в режиме «Нагрев контур 1» (контур 2)
	4.1.2.3  Индикация в режиме «Нагрев ГВС»

	4.1.3  Режим «Обратн.контура 1» (контура 2)
	4.1.3.1  Функции, выполняемые при входе в режим
	4.1.3.2  Функции, доступные в режиме «Обратн.контур 1» (контур 2)
	4.1.3.3  Индикация в режиме «Обратн.Отпопл»

	4.1.4  Режим «Ночь контур 1» (контур 2)
	4.1.4.1  Функции, выполняемые при входе в режим
	4.1.4.2  Функции, доступные в режиме «Ночь контур 1» (контур 2)
	4.1.4.3  Индикация в режиме «Ночь контур 1» (контур 2)

	4.1.5  Режим «Авар.Датч.Контур 1» (Контур 2)
	4.1.5.1  Функции, выполняемые при входе в режим
	4.1.5.2  Функции, доступные в режиме «Авар.Датч.Контур 1» (Контур 2)
	4.1.5.3  Индикация в режиме «АНР Контур х»

	4.1.6  Режим «Авар.Насос.Конт.1» (контур 2)
	4.1.6.1  Функции, выполняемые при входе в режим
	4.1.6.2  Функции, доступные в режиме «Авар.Насос.Конт.1» (контур 2)
	4.1.6.3  Индикация в режиме «Авар.Насос.Конт.1» (контур 2)

	4.1.7  Режим «АНР контур 1» (контур 2)
	4.1.7.1  Функции, выполняемые при входе в режим
	4.1.7.2  Функции, доступные в режиме «АНР контур 1» (контур 2)
	4.1.7.3  Индикация в режиме «АНР контур 1» (контур 2)

	4.1.8 Режим «Лето контур 1» (контур 1)
	4.1.8.1  Функции, выполняемые при входе в режим
	4.1.8.2  Функции, доступные в режиме «Лето контур 1» (контур 2)
	4.1.8.3  Индикация в режиме «Лето контур 1» (контур 2)


	4.2  Схема перехода между режимами контура
	4.3  Принудительное изменение текущего режима  прибора

	5  Подготовка прибора к работе
	5.1  Монтаж прибора на объекте
	5.2  Монтаж внешних связей
	5.2.1  Общие требования
	5.2.2  Указания по монтажу

	5.3  Подключение прибора

	6  Программирование прибора
	6.1  Общие сведения
	6.2 Быстрый запуск
	6.3  Меню прибора
	6.4  Структура ветвей  меню
	6.5  Настройка дискретных входов
	6.5  Настройка выходных устройств
	6.7  Настройка измерительных (аналоговых) входов
	6.8  Настройка ВУ модуля расширения выходов
	6.9  Дополнительные параметры
	6.10  Версии прошивок
	6.11  Сетевые параметры
	6.12  Пункт меню «Контур 1»
	6.13  Пункт меню «Контур 2»
	6.14  Пункт меню «Общее»
	6.15  Быстрый старт
	6.16  Сброс параметров в значения по умолчанию

	7  Эксплуатация контроллера
	7.1  Параметры, редактируемые в рабочих режимах
	7.2  Аварийные ситуации
	7.3  Особенности функционирования

	8  Меры безопасности
	9  Техническое обслуживание
	10  Маркировка
	11  Транспортировка и хранение
	12 Комплектность
	13 Гарантийные обязательства
	Приложение А. Габаритный чертеж
	Приложение Б. Схемы подключения
	Приложение В. Перечень конфигурационных и оперативных параметров
	Приложение Г. ПИД-регулятор и параметры его настройки
	Приложение Д. Схемы распайки кабелей
	Приложение Ж. Подключение термометров сопротивления по двухпроводной схеме
	Приложение И. Главное меню прибора
	Приложение К. Выбор оборудования
	Приложение Л. Готовые конфигурации
	Лист регистрации изменений

